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Chapter 1

Intr oduction

This sketch presentsa versionof Optimality Theory (MOT) which canbe usedto analyze
casesvheregeneralizationgrucially dependon the relationsbetweenmore thanonekind
of linguistic representationMost of the sketchwill be devotedto illustrating how problem
casesn thetheoryof morphologycanbe handledusingconstrainton the interfacebetween
phonologyandsyntax. Sucha framework allows a synthesiof the strengthsof both word-
syntaxandrealizationalapproacheto morphology

Someof thefeaturesof the currentproposainclude:

e An OT grammarevaluatesall sub-representatior{e.g.,phonology syntax,semantics)
in parallel. Thereis noserialderivationbetweemodulessuchthat,for example syntax
is the“input” to morphologyor phonology

e An OT grammarcanimposeinterfaceconstraintson which phonological,syntactic,
andsemantiaepresentationsanco-occurwith eachothet

e Theinformationof “lexical entries”is nothingmorethanspecializedrersionsof such
interfaceconstraints.

e Thereis no needfor the“lexicon” to containpiecesof representatiorsuchaspartial
syntacticnodesor phonologicalunderlyingrepresentation.

1.1 Parallel representations

Thejob of agrammar/lgiconwithin MOT is to judgecompletdinguistic representationfor
whetheror notthey arelegal structuref thelanguagel will assumehata completerepre-
sentatiorconsistof atleastthreesub-representationasneeachfor phonological syntactic,
andsemantianformation.

(1) ( Ph,Sy, Se)
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1.1.1 The assembly-linemodel

The mostcommonassumptiorwithin formal linguistics hasbeenthat the relationshipbe-
tweensub-representations serialandderivational. Figure1.1showns onetypical view of the
architectureof alinguistic theory Non-linguisticcontentlike anideais takenas“input” and
transformedby a seriesof steps,into a differentnon-linguisticcontentlike a soundwave.
In betweerarea seriesof black boxes,or “modules”,which cannotcommunicatevith each
otherexceptby passinga representatioin a singledirection. Eachmoduletakesan input
representatioandcreatesan outputrepresentationyhich senesastheinput representation
to thenext modulein theassemblyine.

" — [ Semantic§— | Syntax) — | Morphology] — | Phonologyl — | Phonetic§— /&

Figurel.1l: An assemblyine view of grammar

Mostwork in OT seemdo have implicitly adoptedhis assembly-lineview of the overall
architectureof language While individual modules(specificallyphonologyandsyntax)are
arguedto function non-dervationally, the relationshipbetweenmodulesis usuallyassumed
to be linearanddirectional. Eachmodulehasan input andan optimal output— the inputs
comefrom somavhere,andthe outputsgo someavherefor furtherprocessing.

1.1.2 Parallel evaluation of sub-representations

MOT rejectsthe assembly-lineview of how sub-representatiorare relatedto eachother
It takes seriouslythe claim that the job of a grammaris not to constructa representation
to order (or evento choosea representatiotnasedon someinput), but simply to look at a
completelinguistic representatiomndjudgewhetherit is alegal or illegal representationf
thelanguage.

In MOT, a completerepresentatiofPh,SySé is a legal representationf the language
if andonly if eachof its sub-representationis optimalin an evaluationthat holdsthe oth-
ersconstant.Considerthe following schematiaepresentationf a single-word utteranceof
English,cats

2) ( [Kreets], [NOplural], {ddd,.})

This representatioris legal in English becausesachof its sub-representations optimal,
giventheothertwo. It isthemostoptimalof aninfinite numberof candidateshatareidentical
to (2) exceptpossiblyin having adifferentPh:

(3) { [Kreets], [NOplural], {ddd,...
( [kaets], [NOplural], {ddd,...
{ [Kreetz], [NOplural], {ddd,...
([dagz], [N°plural], {d&d&d,...

S D e D
S S S S
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It is the mostoptimal of aninfinite numberof candidateghat areidenticalto it exceptin
possiblyhaving a differentSy:

4) ( [Kreets], [NOplural], {dd&,.})
( [Kreets], [N%singular], {ddd&,.})
( [Kreets], [VOplural], {dd&,.})
( [K"aets] 1)

, [Preg,past], {ddd,..

It is the mostoptimal of aninfinite numberof candidateghat areidenticalto it exceptin
possiblyhaving adifferentSe:

(5) ( [Khects], [N%plural], {ddd,.})
{ [Kreets], [NOplural], )
{ [Kreets], [NOplural], {€ €, .})

It is possible andsometimeselpful, to think of eachof theseevaluationsashaving the
othertwo sub-representatiorss“inputs”. Evenso,the MOT approachs notdirectional.Sy
could concevably be seenasaninputin the calculationof Ph,but Phcanalsobe seenasan
inputin the calculationof Sy.*

1.1.3 Lexical entries asinterface constraints

In judging a representatiofiik e (2) to be grammaticabr ungrammaticalthe grammardoes
not only needto make surethat eachof the individual sub-representation®h, Sy, and Se,
areaswell-formedaspossible jt needd4o make surethatthoseparticularsub-representations
“pbelong” with eachother While [k"at] may be a well-formed Ph and € may be a well-
formed Se, the result of putting themtogetherinto { [k"at], [N°, sing], ¥ ) is not well-
formed.We needsomeway of ruling this out.

Therewill clearlyneedo beinterfaceconstraintéo make surethatthesub-representations
in alinguisticrepresentationanco-occumwith eachother Oneof themostfully studiedkinds
of constraintn the Ph/Syinterfacearethe principlesthatdeterminevhereprosodicphrase
boundarieshouldgo in Ph, basedon variousaspectof the Sy (cf. Selkirk (1995),Nespor
andVogel(1986), Truckenbrodt(1999)). Many long-recognizedoft universalsareprobably
alsointerface constraintshat may be outranled: “An X° in Sy correspondso a prosodic
wordin Ph”, “An objectin Secorrespond$o anominalin Sy;” andsoon.

Oneof theclaimsof MOT is thattheinformationthathastraditionally beenseenas“in-
side” a lexical entry is really just anotherkind of interfaceconstraint. Lexical entriesare
essentiallyconstraintsone which piecesof one sub-representationan be associatedvith
which piecesof anothersub-representationfFor example,if a terminalnodein Sy corre-
spondsgo a pieceof Sethatrepresents feline entity, thenthat Sy nodehadbetterbe an N°

!pacePullumandZwicky’s phonology-freesyntax
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andbearthe feature[+count]. Further if a pieceof Phis associatedvith that Sy node(and
therehadbetterbe one), thenthat Ph piecehadbettercontainthreeroot nodes,the first of
which dominateghefeaturedor [k], andsoforth.

This view contrastswith the traditional approachto the lexicon, wherea lexical entry
actually containssmall piecesof Ph, Sy, and Serepresentationsln Generatre Phonology
the phonologicainformationof alexical entryis storedsomavherein anUnderlyingRepre-
sentationUR), /keet/, whichis supposedo be qualitatively the samekind of thing asthe Ph
representatiothatis computedn-linewhenplanninganutterance While onecouldimagine
an MOT approacho the Ph/Syinterfacethat usesa warehousef URs, an MOT approach
canalsodo all the samework usingthosekinds of constraintswhich will be neededary-
way whetherwe assumdJRsor not. This sketchwill explorethekindsof MOT approaches
wherethereis no lexicon containingpiecesof representatiof. Since,unlike standardOT,
we will not be usingURs, we will alsonot needmary of the additionalmechanismshat
standardOT usesto copewith URs, suchasCorrespondenc&heory? lexicon optimization,
or morpheme-specificonstraintre-ranking.

1.1.4 The Grammar/Lexicon

Since lexical information will be expressedusing the sameformal stuff (constraints)as
more generalprinciplesthat presumablycomefrom UniversalGrammar(UG), we might
askwhetherlexical constraintsarebroughtto bearon candidateepresentations the same
way aswell. | arguethatthis is the case thatboth “grammatical’and“lexical” constraints
exist in a singleconstrainthierarchyandarebroughtto bearon candidaterepresentationi

a singleevaluation,that otherwiseoperatesnuchasit doesin standardOT. Becauseof the
dificulty in drawing ary firm dividing line betweenpurely “lexical” constraintsand wider

constraintof thegrammay| will oftenreferto thegrammar/lexicon of alanguagetreating
it asa singleformal system.

Therearetwo sensesn which “grammatical’and*“lexical” constraintsareinextricable.
First, evenif therewere a way of telling them apart,they areinterleaved togetherin the
OT constrainthierarchyof the languagewith no noticeabledifferencein their mannersof
application. But thereis no clearcut way of telling them apart. Lexical constraintscan
usuallybeviewedsimply asvery specificgrammaticatonstraintspr to paraphrasaninsight
of mary construction-baseapproacheto linguistics,grammaticatonstraint€anbeseeras
very generallexical constraints.Thereis no differencein form or mechanisnbetweenthe

2As we proceedjt will becomeclearerwhat someof the consequenceareof treatingthe contentof mor-
phemessinterfaceconstraintgatherthanaspiecesof representationTo someextent,theideasarenotational
variants.Oneof the differencess that,if we treatlexical informationasconstraintsthereis no a priori reason
why thatinformation shouldbe representationallgoherente.g., thereis no reasonto expectthat we should
be ableto condensall the phonologicainformationof alexical entryandencapsulaté within a singlewell-
formedPhrepresentationinstead)exical constrainton the phonologymight demandcontradictoryproperties
(only oneof which couldbe satisfiedin a particularernvironment),might completelyunderspecifyinearorder,
andsoon.

3Someversionof Correspondenc&heorymight still be neededo dealwith reduplicationor with casesof
paradigmfaithfulnessjf suchreally exist, but thisis anopenquestion.
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generalconstraintof XXX requiringall nounsto have the prosodicform of a trocheeand
the lexically idiosyncraticconstraintof MoroccanArabic requirngthe singularnoun‘girl’
to have the prosodicform of a trochee(wherethe moregeneralconstraintof the language
would ordinarily resultin it beinganiamb, cf. Russell1999). The two constraintssimply
have differentrangesof applicability The XXX constraintis at work in every utterance
containinga N° node;the MoroccanArabic constraintappliesnon-vacuouslyonly to those
representationthatcontainthe noun‘girl’.

Thereare no good criteria for splitting thesetwo constraintsanto two watertight cate-
gories. (If two nounsof alanguagebehaed the sameidiosyncraticway, is it still a lexical
constraint,or a grammaticalconstraintsensitie to a class? If tendo? A hundred?)Any
attemptto do so would run into the “mini-modularity” problemsthat | inveigh againstin
sectionl.3.3.In this sketch,l will notattemptto do so.

(Similar problemsexist in trying to draw firm distinctionsbetweenword-sizedlexical
itemsandidiomsthatarenecessarilyexically listed,andbetweeridiomsandconstructions.)

1.2 Overview and plan

1.2.1 Structure of a chapter

Chapterswill typically follow the samegenerabutline.

The first section,“What we still need; will be a quick overvien of a questionthatthe
theorystill needgo addressandapieceof formalismor someotherideathatcanhelpaddress
that question. The “Implementation”sectionwill work out the formal detailsof the idea,
togetherwith any additionalassumptionshatareneededsothatit canbe usedin an MOT
framework. Thiswill usuallybefollowedoneor moreshortexamplesof theformalizedidea
appliedto asmallproblems.

The “Elaboration” sectionwill explorethe ideasof the chapterandsomeof their impli-
cationsin moredetail. Someof thetypical subsectionsvill be:

1. “Connections” wherel discusghe similaritiesanddifferencesf the implementation
just discussedomparedwith otherproposalsn the literature. Ratherthanconstantly
sprinkling the restof the text with long lists of citationsand historicaldigressions]
have generallytried to keepreferenceso otherwork in this section,evenwhenl have
adoptedhatwork wholesale.This is merelyan attemptto improve the readabilityof
thetext, notto minimizetheintellectualdebtl oweto thework of others.

2. “What's MOT andwhat’s not” — As | goalong,| generallytry to make it clearwhich
claimsare centralto MOT asa researctprogramandwhich are simply assumptions
adoptedo allow concreteanalysesThis sectionre-emphasizethe distinction, trying
to point out the variety of waysin whichanMOT theorycouldbefleshedout.

3. “Tangentiablefences™ | have mademary choicesn this sketchwhich arenotcentral
to an MOT researchprogram,but which | believe in morestronglythanif they were
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mereworking assumptionsk-or someof these] will offer algumentsn the“Tangential
defences’sectionthat, evenif an MOT-basedheorycould choosedifferently, sucha
theorywould be lessexplanatory

1.2.2 Overview of chapters

Chapter2 offersabrief review of Optimality Theoryandthe mechanic®f constraintevalua-
tion.

In orderto give concreteanalysessomeassumptionsave to be madeaboutwhatsyntac-
tic andphonologicarepresentation®ok lik e, assumptionsvhich arenot necessaryeatures
of an MOT framework. Chapter3 outlinessomeof the specificassumptionshat | will be
usingin this sketch. In phonology | assumethe standardideasof featuregeometryand
the prosodichierarchy In syntax,the representationare roughly of the kind usedin the
Principlesand Parameterdramawvork (of the late pre-Minimalismera). | usea single Sy
sub-representatidior both“morphological” (sub-X’) and“syntactic” (X° andabove) levels.

In chapter4, | introducethe ideaof a morphemicindex, a featurethat canbe borneby
a Sy nodeto uniquelyidentify which “morpheme”it represents.Many constraintson the
Ph/SyandSy/Seinterfaceswill be sensitve to the presencandidentitiesof theseindices.|
distinguishbetweernlexemic andfunctional morphemicindices,which roughly reflectsthe
traditionaldistinctionbetweeriexical cateyories(or open-clasgtemsor “content”words)on
the one handand functional categories(or closed-classtems or “function” words) on the
other Chapter5 looksat someof thekindsof constraintghatapply purelywithin Sythatare
sensitve to the presencef individual lexemicindices. (Intuitively, suchconstrainteencode
the syntacticpropertiesof a lexical item.) Chapter6 looks at the kinds of constrainton Sy
thatare sensitve to individual functionalindices. Chapter6 alsodiscusse$iow the frame-
work developedso far offers an interestingcompromisebetween‘realizational” or “ltem-
and-Processapproacheto morphologyand“word syntax”or “Item-and-Arrangementap-
proachesmaintainingthe strengthof both.

Chapter7 dealswith the primitive relation betweenSy nodesand sequences Ph that
allowsthemto be associatedvith or correspondo eachother | referto this asthe spell-out
relation. Much of the informationof a lexical entryis essentiallyconstrainton the possible
spell-outrelationships.In chapter8 | discusssomemechanism$y which suchconstraints
canwork, for example how thegrammar/l&icon canrequirethatthespell-outof the Sy node
with thelexemicindex ‘cat’ shouldcontaina[k]. Chapte© looksathow thegrammar/lgicon
canplacerequirement®n wheee in Phthe spell-outsof differentSy nodesoccut usingthe
Generalizedhlignmentconstraintschemaof OT (McCarthyandPrince,1993a).

The next threechaptersxplore threeconfigurationavherethe samestretchof a Ph sub-
representatioricontains” two or more “morphemes”,that is, where the sameroot nodes
are subjectto two or more setsof morphemicinterface constraints. Chapter10 looks at
thosecasesvherethetwo morphemidndicesinvolvedarein two differentSy nodeswhich,
throughthe vagariesof OT alignmentconstraintsarespelledout in the samestretchof Ph.
Chapterlllooksatthosecasesvherealexemicandafunctionalindex onthe sameSy node
mayimposeconflictingrequirement®n thatnodes spell-out.Finally, chatperl2 dealswith
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casesvhereoneindex’s nodeis the motherof the others, for example wherethe N’ nodeof
the derivednounelectricity dominateshe A® nodeof its baseelectric

1.3 Miscellaneousissues

1.3.1 Connections

Themainideasof this sketcharehardly original.

Many differentstrandsof linguistic theorizinghave corvergedon the view of linguistic
structureasseveralsub-representatioribatco-exist in parallelandthe grammarandlexicon
astheway of constrainingor licensingthatco-existence.

Unificiation-basedheoriesof syntaxhave beenbasedon this idea. Fromthe beginning,
Lexical FunctionalGrammar(e.g.,Bresnan,1982)hasbeenconcernedvith therelationship
betweenthe independentevels of constituent-structurér phrasestructure)andfunctional
structure. Somemorerecent.FG work hasproposedadditionalpossibldevels,suchasmor-
phologicalstructureor agumentstructure.Head-drven PhraseStructureGrammar(Pollard
and Sag,1994)is concernedvith properly coordinatingparallel representations1 syntax,
semanticsand phonology(thoughthey usea slightly differentdivision thanthe tripartite
(Ph, Sy, Se assumedere). Much of thework in Declaratve Phonology(e.g.,Bird, 1990;
Scobbie1991)assumethesamekind of parallelrepresentatioandexploreshow thephono-
logical sub-representatiocould bestbe integratedinto a unification-basegrammar

Anotherstrandof theoryusingthe samedeais Autolexical GrammarSadock,1991).

Oneof themostextendedanddeliberateargumentdor parallelrepresentationsndagainst
a derivationalrelationshipbetweenthemis Jaclendof (1997). Indeed,mostof the present
sketchcouldbe seemsanattemptto implementwithin OT the sameresearciprogrambeing
pursuedoy Jaclendof (1997).

Therearealsoantecedentfor theideathatthe contentof morphemess encodedn con-
straintsratherthanrepresentationst hasbeenexploredin somedetailin Declaratve Phonol-
ogy (e.g.,Scobbie1991;Russell,1993;Walther,1995,1997). Within OT, it hasbeenargued
for by Hammond(1995)andRussell(1995)andapplied,in alimited form, in work suchas
?) and?). A relatedidea,with a slightly differentimplementationjs exploredin Golston
(1996).

1.3.2 What does“MO T” mean?

Theletters“MOT” standfor absolutelynothing.

Several peoplehave told me thatany new proposalneedsa flashyacrorym in orderto
be accepted.| resistedthis advicefor a long time, swore | would never succumbto such
a barbarismandbeganwriting this sketchwith a pureheart. As | wrote, however, | found
myselfusingcircumlocutionssuchas“the generakortof framewnork outlinedin this sketch”
and“the kind of proposall amarguing for here”so oftenthat!| despairedf ever fitting the
lessandlesssketch-like sketchinto underathousangagesReluctantly | admitteddefeat.
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Thoughl have beenforcedto resortto anacrorym to referto “the generaksortof frame-
work thatl am arguing for here”, | refuseto have that acrorym standfor something. The
proposais somekind of versionof Optimality Theory sotheletters“OT” make sense.The
proposakeliescrucially on Multiple representationgndits mainusein this sketchis to ex-
plore problemsin the theory of Morphology so“M” is asgooda choiceasary for athird
letter. But | still dery that“MOT” actuallymeansanything.

(As aspecialaccommodatiofior thosereadersvho simply cant copewith anabbrevia-
tion thatdoesnt abbreiate anything, you may; if you insist, chooseto believe thatMOT is
namedn honourof theannualMontreal-Ottava-Torontophonologyworkshop.)

1.3.3 Against small-scalemodularity

Thereis onephilosophicalstandwhich informs mary of the individual choicesmadein this
sketch,thoughit is not logically relatedto the generalMOT framework: | believe thatit is
usuallyinappropriateo useformal categoriesor devicessuchasmodulesto explain statis-
tical correlationshetweerphenomenagspeciallywhenthe modulesdivide thingswhich are
substantiallythe “same”.

Toillustratewhatl mean consideithemuch-debatedistinctionbetweerinflectionaland
derivationalmorphology Both dealwith the“same”material theinternalstructureof words,
but tendto do soin slightly differentways. Inflectional morphology suchas heal—~ past
tensehealedtypically hasa numberof properties:

1. Inflectionalmorphologytendsto beproductve. (You canaddthe pasttensemorpheme
ontopracticallyany verbof English.)

2. It tendsto be phonologicallytransparent(The baseheal undegoesvery few phono-
logical changesn the pasttense.)

3. It tendsto be compositional,or semanticallytransparent.(If you know the meaning
of heal and the meaningof the pasttense,you automaticallyknow the meaningof
healed)

4. Inflectionalmorphemedendsto occurin an outerposition, specifically further awvay
from therootthanary derivationalmorphemes.

5. It is sometimesarguedthatinflectionalmorphologynever changeghe category given
by thebase.(healis averb, healedis still averh)

The oppositetendenciesre found in derivationalmorphology suchasverb heal — noun
health it tendsto be unproductve (you cant add-th onto ary verbyou feel like), phono-
logically opaque(the basehealundegoesphonologicakchanges)andnon-compositionabr
semanticallyopaquejt canchangehe cateyory of theword; derivationalmorphemesendto
occurcloserto therootthaninflectionalmorphemes.

Sowe have anumberof logically independenproperties— compositionalityproductv-
ity, phonologicatranspareng positionin theword, ability to changecateggory— which have
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a strongstatisticaltendeng to occurtogether The standardesponsef formal linguistics
theoryto sucha correlationis to positmodules.Therewould be aninflectionalmorphology
module,setup in sucha way thatits resultsare necessaril}compositional productive, and
soforth. And therewould be a derivationalmorphologymodule,setup in suchaway thatits
resultsareunproductve, non-compositionalphonologicallyopaquegcateyory-changingand
closeto theroot.

Someproblemsmmediatelyarisefor this simplisticdescriptionof inflectionandderiva-
tion. First, it is not true that derivationalmorphologynecessariljhasthe attributeswe just
attributedto it. Derivationalmorphologycan be productive, compositionaland phonolog-
ically transparent— the -nessof, for example, healthinessanbe addedto practicallyarny
adjectve,givesapredictablaneaninganddoesnt changehephonologyof thebase Deriva-
tional morphologyneednot changecateyory (e.g.,adjectve good — adjectve goodly). So
our two modulesdon’t have a complementargetof abilities. Instead the derivationalmod-
ule hasall the abilities of the inflectionalmodule,which seemgo have a propersubsetof
derivationalabilities. But eventhis generalizations too strong.Inflectionalmorphologycan
be phonologicallyopaquge.g.,feel—felt). It canbelessthanfully productve (therecanbe
oddgapsin paradigms).It canbe lessthancompletelycompositional.Possibly it caneven
changehe cateyory of theword #

Therearetwo generalresponseso theseproblemsthat canbe madeby formalistswho
arecommittedto a modularanalysis:addingescapehatchego the modulesandnarraving
the explanatoryscopeof the modularanalysis.Neitheris very attractve.

We might wealenthe modularanalysisby addingspecialescapénatcheghatwill allow
the obsered but rare combinationsof properties. In actualanalysestheseescapenatches
have tendedto be dangerouslywaguelydefined. But evenif escapenatchescould be rigor-
ouslydefined,usingthemvitiatesthe entirepurposeof a modularanalysis We areinterested
in explainingwhy propertiesA andB go togetherso often. By dividing work betweentwo
modules,we cangeta straightforvard (if empirically inadequate)mplementatiorthat will
allow only the logical possibilitiesA&B and~A& ~B. If formal escapéhatchesalsoallow
thepossibilitiesA& ~B and~A&B, we areexactly backwherewe started.

An accountusing no modulesandfreely allowing all four possiblecombinationss an
incompleteexplanation. We would like someexplanationwhy so few As are not-Bs, and
this explanationwill likely have to be functionalistratherthanformal. But modularitywith
escapéhatchegnerelypostponeshe explanation.|If thereis anescapéiatchthatallows As
to be not-Bs, we needan explanationwhy so few As avail themselesof the escapehatch
— in short,why so few As are not-Bs— and this explanationtoo will likely have to be
functionalist. (Pseudo-functionaliston-eplanationdik e “The escapenhatchis expensve”
canonly satisfyusfor solong.)

The secondpossibleresponsas to narrav the rangeof propertieswhosecorrelationis
to be explainedby the sggregationinto modules. This is essentiallythe approachof the

4English-ing createsiounsandadjectvesoutof verbs.It seemgo have all theotherpropertiesf inflection.
The only excusefor not classifyingit asinflection would be a stipulationthat ary category-changings by
definitionderivation.



Chapterl: Introduction 14

Lexical Phonologyto English morphology which tries to accountonly for the correlation
betweermphonologicatransparencandanaffix’ s positionin theword. SomeEnglishaffixes
affectthe stressor phonemiccontentof their base(suchas-ian in Darwinian); somedo not
(suchas-ism in Darwinism). Overwhelmingly the phonologicallyopaqueaffixestendto
occurcloserto the root thanphonologicallytransparenaffixes(so Darwinianismis a legal
word, but *Darwinismianis not). Lexical Phonologyexplainsthis with two modulequsually
calledstrataor levels),the modulewhich doesopaqueaffixation applyingbeforethe module
which doestransparenaffixation (andtherforeaddingits affixescloserto theroot). Thereis
atendeny for the resultsof the innerand opaquemoduleto be non-compositionalunpro-
ductive, categyory-changingandso on, anda tendeng for the outerandtransparentnodule
to be composition,productve, category-preservingandso on. But Lexical Phonologyhas
relinquishedary claim to accountfor thesetendenciegormally. The statisticalcorrelation
betweenseveral logically independenpropertieshasbeenreducedio a formal relationship
betweerjusttwo of them.

But eventhis separations too strong. It turnsout thatphonologicallytransparenaffixa-
tion canoccurcloserto therootthanphonologicallyopaqueaffixation. In developmentalfor
example,the stress-neutralment occursinside the stress-shiftingal. Onesolutionto this
within Lexical Phonologyhasbeenthe ideaof the “loop” — anescapehatchwhich allows
the opaquemoduleto work afteraswell asbeforethetransparenmodule. The escapéatch
givesus the problemsalreadydiscussedinsteadof comingup with functionalistexplana-
tionswhy transparensuffixesareoutsideof opaquesuffixessooften,we mustcomeup with
functionalistexplanationsvhy theloop is usedsoinfrequently

The escapenhatchis moreor lessmandatoryat this point. We cant narrav the scopeof
the accountary further, sincewe have only two propertiedeft. A modularseparatiorthat
handlesonly onepropertyis utterly uselessWe might aswell setup a modulethathandles
wordswith [k] andamodulethathandlesall otherwords,or amodulethathandlessentences
aboutsleepinganda modulethathandlesall othersentences.

To sumup, in orderfor a modularaccountto be useful, it mustaccountfor a perfect
correlationbetweerntwo or morelogically independenproperties.If thereis no correlation
atall, amodularaccounts pointless.If thecorrelationis merelystatisticalamodularaccount
musteventuallycomeup with exactly the samekinds of functionalexplanationgor why the
full power of the formal systemis usedin a lopsidedway. It getsto slightly rephrasethe
questionneedinga functionalexplanation,but only at the costof carryinga greatdealmore
formalbaggagé€modulesjnterfacesbetweerthem,escapédatchesjhatmustbedefinedand
somehav constrained.

Unfortunately naturallanguagesffer very few correlationsthat are perfectenoughto
benefitfrom a modularanalysis.We're going to have to comeup with functionalistexpla-
nationsfor how exactly formal systemsareused® If we’re goingto needsuchfunctionalist
explanationsaryway;, | believe the formal systemitself might aswell be assimpleaspossi-

5In fact, preservinga Lexical Phonologymodularaccounicouldstill be useful,sincethe single“property” |
have beendesignatingasphonologicaltransparengis actuallya practically perfectcorrelationbetweenra few
logically independenphonologicabropertiessuchasstressshifting, vowel changingandgeminatereduction.

6SeeBoersma1998)for agoodexampleof how this canbe donein arigorousway for phonology
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ble. Thisis the underlyingreasonfor mary of the specificchoicesl make in this work, for
example,thechoicein chaptei3 thatit is notworth having amoduleto dealwith a“morpho-
logical word” asdistinctfrom phonologicawordsandsyntacticwords. This generalstand
andthe specificchoicesthatflow from it arenot necessarpartsof the MOT framework. It
would indeedbe possibleto have a much higherdegreeof small-scalemodularizationand
still maintainthe basicguidingprinciplesof MOT — indeed,OT in generabndMOT in par
ticular probablyoffer themostconvenientmechanism$or formalizingandimplementinghe
necessargscapéatchesn arigorousway. But | believe thelessmodularversionpresented
in this work is considerablysimplerthanthe alternatves— andthat makesit betterat least
for thepurpose®f presentinganew approachif notfor thepurpose®f accuratelynodelling
thehumanlanguagdaculty.

Noneof this aguesagainstinguistic moduleson a larger scale. Therearegoodreasons
for treatingphonologyandsyntaxasdifferentmodules becausehey dealwith qualitatvely
differentkinds of formal stuff. (Inflectionalandderivationalmorphology onthe otherhand,
dealwith the samekind of formal stuff, justin waysthatarequantitatvely different.)Never-
thelesswhile acceptingPh, Sy, and Seasdifferentlevels of representation, do not wish to
placea priori restrictionson whatkinds of interfaceconstraintsanhold betweerthem.

The experienceof linguisticsstronglysuggestshatinterfaceconstraintsddo not have un-
fetteredaccesdo ary pieceof a sub-representatiothey want. Ph constraintson nasalas-
similation do not seemto have directaccesdo Sy informationabouttense. Sy extraction
constraintgdo not seemto have accesgo Phinformationaboutvoicing. Ultimately we will
want a full theoryto explain what structuralaspectsanterface constraintscan refer to and
whataspectshey cannot.But thisis anempiricalissue.

Onepossibilityis thattheinterfaceconstraintdbetweersub-representatiomsustuseone
of alimited numberof schematgrovided by UniversalGrammar In the Ph/Syinterface,for
example,the Generalizeddlignmentschemaof McCarthyandPrince(1993a)seemdo play
arole. As we go along,| will be makingproposaldor otherinterfaceschematahatmay be
neededn acompletetheory But | believeit would be a mistake to choosea setof schemata
aheadf time or to placerestrictionson their numberandpowers(e.g.,PullumandZwicky’s
claimthatPh/Syconstraintcanonly affectthe shapeof Ph,not Sy), beforetrying to account
for awide rangeof phenomenan anMOT framework.
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Overview of Optimality Theory
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Chapter 3

Representations

MOT seegshebusinesof grammarasdeterminingin a declaratve way the legality of com-
plete linguistic representationsThe declaratve principlescan certainly be usedfor other
tasks,e.g.,creatingnew lexemes parsing,generatingitterancesgvenassigninghe bestin-
terpretationto ill-formed utteranceshput their main theoreticalwork is to distinguishlicit
from illicit representations.

Thesecompletelinguistic representationsontainall the kinds of informationwhich are
grammaticallyrelevantfor the utterance.Following a commonpractice,l will assumehey
consistof threesub-representations- phonological,syntactic,and semantic— and| will
diagramthem (usually in an abbre&viated form) with the sub-representations that order
betweeranglebraclets:

(1) ( Ph,Sy, Se)

Note that (1) containsno representatiospecificallydevotedto morphology This absence
is not a necessaryeatureof MOT. It would certainly be possibleto usea 4-tuple, (Ph, M,
Sy, Se, or ary numberof otherdivisionsof labourwith anexplicit morphologicarepresen-
tation. Here,| merely point out my assumptiorthat no suchsub-representatiois needed.
Somereasondor this additionalassumptiorwill be discussedanorefully in the “Tangential
defences’sectionatthe endof thechapter

The mainideasof MOT are compatiblewith a very wide rangeof theorieson the na-
turesof Ph, Sy, andSe. In orderto presenttoncreteanalysef morphologicalphenomena,
however, we needto narrov down the optionsand make someassumptiongboutthe sub-
representationsWherepossible,| will try to distinguishbetweenthoseconclusionsvhich
follow from the mainideasof MOT themselesandthosewhich only follow with the addi-
tionalassumptions.

3.1 Semanticrepresentations

The semanticaspectof morphologicaland sententiaktructureareimportantandareunde-
senedly slightedin this sketch. | will not make any concreteassumption®n the natureof

17
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the Sesub-representationgnstead,l will usuallydepictthe Serepresentatioim aniconic
form, suchasW. For semanticcontentshatareharderto represent} will usey:.

3.2 Phonologicalrepresentations

The assumptionsnadehereaboutphonologicalrepresentationwill be ratherconserative
within the tradition of autosgmentalphonology Therewill be a centralcoordinatingtier
of root nodes(the “skeleton”), which is the nearestequialentof the traditional notion of
sggment.Rootnhodeghemselesareorganizednto largerconstituentssuchasfeet,syllables,
andphonologicaWwords.

For themostpart,the phonologicakub-representatiorsd candidatesvill bedepictedoy
meansof a phonetictranscriptionratherthana diagram. Transcriptionswill bein the 1996
versionof thelnternationaPhoneticAlphabetratherthanin the perhapsnorefamiliar North
Americansystem,e.g., IPA [[] will be usedinsteadof [§]. Suchtranscriptionsshouldbe
understoodo be abbreiationsfor fuller phonologicakepresentations.

3.2.1 Features

The phonologicafeaturesystemassumedherewill be moreor lessfamiliar to phonologists.
Thefeatureswill generallyhave their usualSPEdefinitions(Chomsk/ andHalle, 1968),as
modifiedby laterconsensus theautosgmentalradition. For example placeof articulation
will berepresentedby privative articulatornodes(COR, LAB, DOR) asproposedn Sage
(1986).For concreteness,will assumehefeaturedistedin table3.2.1

The analysegresentederewill seldombe sophonologicallyinvolvedthatthey would
benefitfrom a hierarchicalarrangementf featuressol make no specificassumptiongon-
cerningfeaturegeometry thoughoccasionallyl will make non-crucialuseof intermediate
nodessuchasPlace Vowel-Place andLaryngeal.

3.2.2 Root nodes(or the skeleton)

| will assumehatall featuresaredominatedeitherdirectly or indirectly) by arootnode,and

furtherthatthetier of root nodesconstituteghe centralorganizingskeletonof the phonologi-
calrepresentationWhile amoresophisticatedheoryof the phonology-phoneticmterfaceis

clearlyneededfor the purpose®f this sketchit will suffice to think of aroot node(together
with thefeaturedt dominatespsrepresentingertainaspect®f the stateof thevocaltractat

a particularinstantin time. Linear orderbetweerroot nodescorrespondso temporalorder
betweertheinstantsof time.

Therewill beno needto assumendividualtiersfor eachfeature.Adjaceny andorderof
featurescanbe determinedoy referenceo their dominatingroot nodes(cf. Scobbie,1991;
ArchangeliandPulleyblank,1994).

Unlessotherwisendicated yiolationsof aGeneralized\lignmentconstrainwill bemea-
suredin termsof rootnodes.For a simplisticexample the constraintALIGN(PWd, Left; [d],
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Table3.1: Featuresssumedh this sketch

Consonanfeatures:
[+son]: sonorantse.g.,[m], [n], [I], [w], [1]
[—son]: obstruentse.qg.,[t], [b], [s], [V]
[+cont]: fricativesandapproximantse.g.,[s], [v], [0]
[—cont]: oralandnasalstops,e.qg.,[t], [d], [n], [y]
[+nas]: nasalvs. oral sounds
[*lat]: lateralvs. centralsounds
LAB: labial soundse.g.,[p], [m], [w], [f], [m]
COR: coronalconsonantse.g.,[t], [n], [II, [s], [J], []
DOR: dorsalconsonantse.g.,[K], [g], [a], [X], [¢]
[+ant] anteriorcoronalg(dentalsandalveolars)e.g.,[8], [s]
[—ant] post-anteriocoronalgpostaheolarsandretroflexes),e.g.,[[], [d]

Vowel features:
[high], [*low]

[+back]

[+ATR] “tense”vowels,e.qg.,[i], [u], [e], [0]
[-ATR] “lax” vowels,e.qg.,[1], [u], [¢], [0]
[+round]

Left) would assesshe candidatdkandi] threeviolation marksbecausdherearethreeroot
nodesseparatinghe [d] from the left edgeof theword (ratherthan,for example,oneviola-
tion markbecauséhereis onesyllableseparatingd] from theleft edge or two becaus¢here
aretwo consonants).

Therootnodetier will play amajorrolein therelationshipbetweerthephonologicabnd
morphosyntacticepresentationd.will assumehatsyntacticnodescanbeassociateavith a
stretchof root nodesin the phonologicakepresentation:

@ /_\
G ) 7N

oa
por | [+lo] | /[~voi] ca
[—cont] COR

Num
plural

Otherpartsof the phonologicalrepresentatioarenot availablefor this kind of association.
Whereearlierautosgmentalphonologymight have saidthat somemorphemé‘consistsof”
nothingbut a floating[+back]feature,in MOT the syntacticnodeof the morphemes asso-
ciatedto the entireroot nodethatdominateghe [+back]feature.

3.2.3 Prosodicstructure

I will assuma syllablestructurefamiliar from moraictheory(e.g.,Hayes,1989):
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g
/|\
M M
k I a|e I|1

Informally, the term nucleuswill be usedto refer to the first moraand (if it dominatesa
vowel) thesecondOnsetwill beusedto referto theconsonantthatoccurbeforethenucleus,
codato the consonantsfterthenucleus.

Syllablescanbe organizedinto feet, which for the mostpartwill be eitherbinary left-
headedlrocheeor binaryright-headedambs.

Feetcanbeorganizednto phonologicawordsor prosodicwords(PWds).l will assume
that PWdscanrecursvely dominateother PWds. For example,English happinessanbe
analyzedashaving the stemhapyy footedin a completePWd but with the suffix -nessbeing
outsidethisminimal PWd,butincludedin ahigherone.(Thiscorrespondto the SPEanalysis
thatthereis a phonologicaWword boundaryinside happ/#ness

(4)

3)

Pwd
e
P\lNd
F
RN
1 1 |
/“ /’f /“\
halepineLS

As canbeseenin (4), wherethesyllablefor nesss dominatedmmediatelyby the higher
PWd without a mediatingFoot, | do not assumehe Strict Layer Hypothesis(cf. Selkirk,
1984; Nesporand VVogel, 1986) as an absolutecondition on phonologicalrepresentations.
Insteadl follow Selkirk (1995)in assuminghatstrict-layerbehaiour is the resultof a col-
lection of structuralconstraints,any of which may be outranked by other constraintsand
thereforepotentiallyviolated.

Above the level of the PWd, | assumédherearephonologicalphrasesWhile these(and
possiblystill higherunits) will be necessaryn ary accountof sentencgronunciationthey
will notplay animportantrole in this sketch.

3.2.4 Underspecification
Underspecificationin underlying representations

SinceMOT hasno underlyingrepresentationfJRs), autosgmentalphonologys notion of
UR underspecificationannotbecarriedover. TheMOT ideathatdoestheequialentwork of
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underspecifiedepresentationss underspecifyingonstraintsthatis, constraintghatsimply
do not careaboutcertainaspect®f the candidates.

For example,the initial [k] of [keet] hasthe unmarled value [—voice] ratherthan the
marked[+voice]. In autosgmentalphonologywith underspecificatiorthiswould have been
expressedy having no [voice] featureatall in the UR anda default rule inserting[—voice].
In MOT the morphemicconstraintghatenforcethe lexically unpredictableaspectdor ‘cat’
are simply uninterestedn the laryngealfeaturesof the initial stop. While thereare mor-
phemicconstraintghatwill assessiolation marksagainsthe candidatestect] and|[peet] for
having the wrong place of articulation,thereare no similar morphemicconstraintsfor la-
ryngealfeatures.The candidatggact] will receve no violation marksfrom morphemiccon-
straints,norwill [keet], [giact], or [k’at]. Thetie (from the point of view of morphemiccon-
straints)betweenhe candidatesvill be brokenby generalstructuralmarkednessonstraints
thatassessiolation marksagainstwoicing, breathyoicing, ejection,andothermarkedlaryn-
gealfeatures(Seesection8.1.2for amoreradicalapproacho thiskind of underspecifying.)

Underspecificationin candidates

Thereremainsthe questionof whethercandidategi.e., potentialsurfaceforms) arefully or
partially specified.In theearliestwork on OT (e.g.,McCarthyandPrince,1993b;Princeand
Smolensk, 1993)it wasassumedhat Gen could insertroot nodeswith no featuresat all
(i.e.,epentheticggments) If, despitethe efforts of constraintdike FILL, ary of theseempty
root notessurvivedin the winning candidatethey would be interpretedasthe relevant de-
fault sgmentsof the languageby someundefined)anguage-specifiphoneticinterpretation
component.

SomeOT work (e.g.,Smolensk 199xxx) aguedfor fully specifiedcandidateepresen-
tations.If aword hasadefault|[t], it is not becausehewinning candidatehasanemptyroot
nodewhich hasbeeninterpretedasa|t]. Ratheythecandidatas specifiedfor all thefeatures
of [t]: COR,[—Voice], etc. Thereasorthis candidatevon overall theotheris that,according
to theconstrainthierarchyof thislanguage[t] is theleastbadsegment,.e.,* DOR and*LAB
outrank* COR, *[+VOICE] outranks*[—VOICE], andsoon.

For concreteness, will assumehe latter view, thatis, that optimal candidatesre fully
specifiedfor all phoneticallyrelevant features. Thereis no needto build this assumption
into the workings of Gen. It is logically possiblefor candidatego lack certain (or all!)
featurespecificationshut suchcandidatesanbefilteredoutby cooccurrencand“‘downward
structure”constraintssuchasCooccuR(RooOT, [SON]), RooT»-PL, LARM[VOICE].!

The benefitof fully specifiedcandidatedor analytic self-disciplineis that everything
mustbe verifiably derivablefrom theinteractionof constraints— nothingis consignedo an
undocumentedvrinkle of Genor the phoneticinterpretationcomponentSpecifically every
phonologicafeaturethatinfluenceghephoneticinterpretations presentn the phonological
representationf the optimalcandidate.

Following theterminologyandnotationof BernhardiandStembeger(1997),the downward-structureon-
straintRooTe-PL is to beinterpretedas“All root nodesdominatea placenode’
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This leaves openthe possibility of phoneticunderspecificatiorfasin Keating198xxx).
For example,a languagemight pronouncean unstressedb] in sucha way that everything
aboutthe heightof thetonguebody canbe predictedby purely phoneticprinciplesfrom the
phoneticcontext, with no evidencethatthe tonguebody is aiming toward a mid height. In
suchcasesit is reasonabléo assumehatthe optimal candidatehasno phonologicaheight
specification.(This might be possibleif, for example,a constraintlike COOCCUR([HIGH],
STRESS) andthe constraintrequiringthatthe syllablehave no stressboth outrankthe down-
wardstructureconstraintrequiringthe presencef a heightfeature,V-pL»[HIGH].)

Oneof the distinguishingtraits of theorieslike Dependeng Phonology(Andersonand
Ewen,1987)and GovernmentPhonology(Kaye, LowenstammandVergnaud1986)is that
ary collectionof primitive featuresno matterhow impoverished,canbe assigneda coher
ent phoneticinterpretation. Thereis no guaranteghat the sameis true underthis sketch’s
assumptions— a consenrative featuresystemwithout the safetynet of a phoneticinterpre-
tation componenthat canfill in default values. Given the potentially free ranking of con-
straints,thereis nothingin principle that preventsan optimal candidatefrom having, say
[—son,+cont]but no placefeatures,but it’s not clearthat we ever find suchcasesof pho-
netic underspecification?Give me a fricative — labiodental retroflex, uvular, | don't care
— whatever is most corvenient. This possibleability to chooseoptimal candidateghat
are phoneticallyuninterpretablas a disadantageof the presentset of assumptions.l do
not addresghe problemhere(thoughl suspecthat revising the featuresystemwill prove
to be a more productve stratgy thantrying to gerry-rig restrictionsinto Genor imposing
meta-constrainten Eval).

3.3 Mor phosyntacticrepresentations

As with semanti@andphonologicafepresentationshebroadoutlinesof anMOT framewvork
is compatiblewith a wide rangeof syntactictheories.| will try to keepsyntacticanalyses
astheory-neutrabspossible thoughl will almostnever be successful.For concreteness,
have choserto be asconserative with my Sy assumptiongswith my Phones. | assume,
wherenecessarythatthe syntacticrepresentatiotooks muchlik e thelevel of S-structurgor
perhapd.ogical Form)in pre-Minimalistgeneratre theory Somespecificassumptionsvill
be outlinedin thefollowing subsections.

The Sy sub-representatian a (Ph,SySe triple is seerhereasa unifiedrepresentationf
bothsyntacticpropertiesandpropertiesvhich areoftenthoughtto bestrictly morphological.
For this reasonan X° nodewill not necessarilybe a terminalnode. | will assumehat Sy
sub-representatior® not codelinearorder, but thatlinearorderresultsfrom theapplication
of alignmentconstraintsatthe Sy/Phinterface(seechapter9).

3.3.1 Syntaxabovethe X° level

Apart from the assumptiorthat inflectionally complex words are assembledhroughhead
movementsyntacticstructureabove the X° level will notplay alargerolein this sketch. For
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concreteness,will make the following assumptions.

1. Sy will respectX-bar theory For concretenesd, will assumea conserative version
with threebarlevels,indicatedby X?, X', andXP or X™2,

2. Sy can contain empty cateyories, such as tracesand empty pronouns. (Using the
ideasof Chapter4, an empty cateyory is a syntacticterminal node which doesnot
beara morphemicindex andwhich thereforehasno effect on the phonologicalsub-
representation.)

3. Sy will have an “exploded” set of functional heads(cf. Pollock, 1989) which will
have their own maximal projections. Thesefunctional cateyoriesinclude, for exam-
ple, Tense Aspect,AgrS, AgrO, Mood, Neg, Kase,andNumber

4. Headsmay participatein headmovement.

5. Theremaybeprimitive chainsof coindexedpositions.Theseencodeepresentationally
thederivationaleffectsof Move-alpha.

3.3.2 Syntaxbelow the X° level

Sy alsorepresentstructurebelov the X° level. Subjectto the terminologicalquibblesin
chapter6, we cansaythataffixeshave their own positionsin morphosyntactistructure.So,
while MOT is in mary waysa realizationalapproachto morphology it is also possibleto
have a constituenstructureanalysisof words.

| will adoptthe practiceof using negative bar levels to representieadsbelon the X°
level (cf. Selkirk, 1982;Lieber,1992,amongothers).Applied to headmovementstructures,
this would resultin (5a)ratherthanthe Chomsly-adjunctionstructureof (5b) thatis usually
assumedn syntactictreatment®f headmovement.

(5) a. Tnd b. Tn¢d
/\
V0 Tns't VO Tng

It is assumedn mostwork in the word-syntaxtradition of morphology andis arguedfor
within the Principles-and-Brameterdrameavork of syntaxby Ouhalla(1991), that affixes
cansubcatgorizefor whatthey attachto in the sameway that X® headscansubcatgorize
for theircomplementsUnderthisassumption(5a)would seemo beamoreaccurateicture.
Thedifferencebetweerthetwo possibilitieswill usuallynotbecrucialin this sketch.

3.3.3 Mor phosyntacticfeatures

Nodesof a syntacticrepresentatiosanbearawide variety of features Someof thosewhich
will beusedin this sketchareasfollows:
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e majorcataory featuredor partof speech— noun,verb,adjectve, preposition possi-
bly adwerb— aswell asfunctionalcateyories,e.g.,Tns,Asp, Det.

e barlevel. An X° nodewill have [bar: 0], X’ [bar: 1], andXP [bar: 2].

e relevant categyoriesof the verb and/orclause(e.g.,tense,aspectmood, polarity) and
othersyntacticallyrelevantfeaturessuchas[+Wh] or [+anaphor].

e agreementeaturessuchascasegendeyrperson.

¢ well-motivateddiacritic features,suchasinflection class(cf. Aronoff, 1994; Lieber,
1992).

o featureswvhich uniquelyidentify morphemesgiscussedn the next chapter

Morphosyntactideaturesshouldnot be confusedwith lexical or functional cateyories.
The cateyorial informationthat a nodeis a Tn< is differentfrom the information of what
tensethe clausehas. (The latter feature for example,cantypically percolate.)Thefeatures
of a Tns’ nodemight look like (6). Note thatthe cateyory feature[cat: Tns] andthe tense
featureftense:past]aredistinct.

cat: Tns
bar: 0
(6) tense: past

mood: subjunctve

Inflectionclassfeatureswill play animportantrolein ary realistictheoryof morphology
Aronoff (1994)offers cogentargumentsor not identifying morphologicalclassesvith syn-
tacticfeatures.At the sametime, he manageso accountfor the strongrelationshipbetween
the two with default rules. This kind of analysiscanbe expressechaturally within an OT
framework. A classicexampleof the mismatchbetweensyntacticand morphologicalcate-
goriesis theLatin nounnauta‘'sailor’, whichis syntacticallymasculing(it triggersmasculine
agreemenobn its modifiers)but inflectsmorphologicallyfor caseandnumberexactly asif it
werea femininenounof the Latin inflection classtraditionally calledthe “first declension”.
We cant basenautas inflectionson its syntacticgendeynor canwe basets syntacticgender
onits inflectionclass.Thetwo propertieanustberepresentethdependently:

cat: N

bar: 0
(7) num: sing

gend: masc

class: 1stdeclensio
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s -
num: plural
case: nom |

N! |
num: plural
jcase: nom |

N |
num: plural
jcase: nom |

cats

Figure3.1: Percolatiorof features

Stoppingherewould be unsatiséctory Theoverwhelmingmajority of first declensiomouns
aresyntacticallyfeminine,andmostsyntacticallyfemininenounsbelongto thefirst declen-
sion. Using Aronoff’s approachwe canhave a defaultrule relatingfemininegenderandthe
first-declensionnflection class,but this default canbe overriddenbe lexically specificrules
for thosefirst-declensiomounsthathapperto be syntacticallymasculineaswell asfor fem-
inine nounsthatbelongto a differentdeclension. An exampleof this sortwill bediscussed
morefully in chapters.

3.3.4 Mechanismsfor featural identity

Therearea coupleof differentmechanismsvhich cancausethe samevalue of a featureto
occurin severaldifferentplacesn atree: percolatiorandchain-agreement.

Percolationcausesnothersand (at least)their headdaughterdo sharecertainfeatures.
(Figure 3.1 illustratesa ratherderivational view of percolation,wherefeaturesare actually
copiedup or down thetree.) Thesubsebf featuresvhich aresharedncludesmajorcategory
featuresand agreemenfeatures. It doesnot include bar level, which is controlledby the
constraintof X-bartheory or diacritic featuredik e inflectionclass(Lieber,1992).

For concretenesd, will assumethat percolationis formed by constraintsthat usethe
following two schemata:

(8) PERCOLATEHEAD([F])
A motherandits headdaughtemusthave identicalvaluesfor the featureF.
PERCOLATEALL([F])
A motherandall daughtersnusthave identicalvaluesfor the featureF.

2Lieber(1989,1992)refersto this setasthe categorial signature A relatednotionis the setof headfeatures
in HPSG(PollardandSag,1987).
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I will assumea universalmeta-constrainthat PERCOLATEHEAD([F]) mustbe ranked
higherthan PERCOLATEALL([F]) for all [F]. The following transposedableauillustrates
the effect of theseconstraints(In thelasttwo candidatesassumeheright daughteis head.)

(9)

[(F1 | [1|[FI|[1] [F] []
P A N\
(1 (R JR O DR FT T
PERCOLATEHEAD([F]) || * *
PERCOLATEALL([F]) * * * *

Clearly PERCOLATEALL is not an undominatectonstraint. It will be overriddenif the
featurevalueof thenon-headlaughterconflictswith thefeaturevalueof theheaddaughterlt
canalsobeoverriddenby cateyorial appropriatenessonstraintsConstraintdike *[N, tense]
cankeepa tensefeaturefrom percolatingonto a nounphrase evenif the nounphrases a
non-headlaughterof atensedverbphrase.

Thesecondnechanisnof feature‘copying” operatesn chains(therepresentationdtail
of virtual Move-alpharules). Every elementin a chain must have the samevaluesfor a
certainsubsebf featureswhich includesat leastthe major cateyory featuresandagreement
features perhapghe samesetof agreementeaturesrelevantfor percolation. (Bar level is
alsopresered, thoughthis may be the resultof independensyntacticconstraintsandnot a
matterof featurecopying.)

3.4 Elaboration

3.4.1 Connections

Theimplementatiorof percolationn section3.3.4is moreor lessadirectformalizationusing
OT constraintof Lieber’s (1989,1992)PercolationCorventions.

(120) HeadPercolation:
Morphosyntactideaturesarepassedrom aheadmorphemeo thenodedominating

thehead.HeadPercolatiorpropagateshe cateyorial signature.
Badup Percolation:

If the nodedominatingthe headremainsunmarled for a givenfeatureafter Head
Percolationthena value of that featureis percolatedrom animmediatelydomi-
natednon-headranchmarkedfor thatfeature.(Lieber,1992,92)

In this sketch, the work of Lieber's HeadPercolationcorventionis doneby constraintsof
theschemaERCOLATEHEAD([F]). Her BackupPercolations implementediy constraints
of the schemaPERCOLATEALL([F]). While PERCOLATEALL doesnot refer specificallyto
non-headlaughterstheassumedniversaldominationof PERCOLATEHEAD([F]) over PER-
COLATEALL([F]) for ary F will ensurethatthe featuresnon-headdaughtergercolateonly
in theabsenc®f conflict with the featuresof the headdaughter
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The implementationof percolationadoptedhereis lessconsistenwith that formalized
in the theory of Head-Drven PhraseStructureGrammar(e.g., Pollardand Sag,1987). In
HPSG the setof percolatingHeadfeaturesorm a sub-structurevhich is literally sharedoy
mothersandheaddaughtersin this implementatiorit is impossiblefor a motheranda head
daughtetto sharesomepercolatingfeatureshut not others— a possibilitywhich is left open
hereif it turnsoutthat PERCOLATEHEAD constraintcanbedominated.

It is alsoworth emphasizinghatthe definition of percolationassumedhereis symmetri-
cal. Thatis (11a)and(11b)areequalviolationsof the PERCOLATEHEAD([F]) constraint:

(11) a. [fa] b [ ]
| |
[ ] [f:a]

In contrastto Lieber’s corventions,wherepercolationis alwaysupwards,it doesnot make
senseto give priority to onedirectionover another A casefeaturemight endup on a DP
becausét waslexically requiredby the headN® and“percolatedup”, or it might endup on
theN® becausé wasrequiredontheDP (by averb’samgumentstructure say)and“percolated
down” — or both.

This isn’'t a logically necessarywiew of percolation. It might be possibleto teasethe
two directionsapart.For example,a constraintPERCOLATEUP might penalize(11b) but not
(11a),while a PERCOLATEDOWN constraintwould penalize(11a)but not (11b). Sincethis
more complex implementationof percolationwill never be necessaryn this sketch, | will
continueto usethe simpler, non-directionalversionoutlinedabove.

3.4.2 What'sMOT and what’s not

The broadMOT framework forcesno particularchoiceson the numberor identity of the
sub-representation§Though,empirically, it would seemto beimpossibleto usefewer than
threelevels of representation.)Specifically the MOT framework itself is compatiblewith

theideaof Strict Lexicalism (e.g.,BresnarandMchombo,1995). Therearemary theories
which have similaritiesto the oneoutlinedherewhich arguefor a separatdéevel of morpho-
logical representationfor example,Autolexical Syntax(Sadock,1991)andto someextent
DistributedMorphology(Halle andMarantz,1993).

Unlike mary other approacheshowever, I assumeno level of representatiorthat is
uniguelymorphological While usinga4-tupleof sub-representation&h,M, Sy, Se, would
befully compatiblewith themainideasof MOT, it would make the modelmorecomplex (at
leastfor the purpose®f exposition)andl amuncorvincedthatthe supposedenefitsof this
particularmodularityjustify theextracompleity. For simplicity, | will assumehethree-part
modelof (1).

3.4.3 Tangentialdefences

Althoughthis sketch’sdenialof morphologyasaseparatenoduleis notanecessarfeatureof
MOT, in thissectionl addressomeof thereasonsvhy | believeit to betheright move. Many
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of the standardargumentsin favour of uniquely morphologicalpropertiesare compelling,
but I do not believe that they motivate morphologyas a level of representatiorthat is as
indepedentrom syntaxas,for example,phonologyis.

We can dissociateourselesimmediatelyfrom a commonstrav-man portrayal of the
morphology-as-syntagosition: thatbelieving in a unified morphologicalandsyntacticrep-
resentatiorcommitsoneto derying ary differenceatall betweerstructuresabove andbelow
theX? level. If thereis theslightestdifferencebetweertheorderof morpheme#n awordand
theorderof wordsin asentencetheargumentgoesthenmorphologymustbeanindependent
module(cf. Anderson,1992). If the morphemesnsidea word fail to shov the samedegree
of anarchythatsyntaxallegedlyshovs— for example,if you cant rearrangehemorphemes
in ary orderyou feel like or if you cant separatehemwith a modifier anywhereyou feel
like— thenmorphologymustbe anindependenmodule.Clearly, thefactthatX?sandX s
exist in the sameSy representatiomloesnot prevent onefrom having constraintshat refer
only to X®sor only to X!, ary morethatwe arepreventedfrom having constraintghattalk
only aboutVs or only aboutfunctionalcategories.

Neverthelessmary of themostconsiderealefence®f the Lexicalist Hypothesisnvolve
variationsof muchthe sameidea, that thereare certainthings that word-internalstructure
cannotdo thatwider syntacticstructurecan(sometimesylo. For example,considerBresnan
andMchomboks 1995five testsof lexical integrity:

1. Extraction: Constituent®f wordscannotbeextractedoy syntacticopertationssuchas
relativization, clefting, or topicalization.

2. Conjoinability:

3. Gapping: Gappingor ellipsis can apply to syntactic, but not morphological,con-
stituents.E.g., *JohnoutranBill andMary -swam Patrick

4. Inbound Anaphoriclslands: While phrasescan containanaphoricand deictic uses
of syntacticallyindependenpronouns,derived words and compoundscannot. E.g.,
McCarthy-ite but *him-ite.

5. Phrasal Recusivity: Word-internalconstituentggenerallydiffer from word-external
phrasesn disallowving the arbitrarily deepembeddingof syntacticphrasalmodifiers.
E.g.,[happ/]-ness but *[quite happy]-ness,*[more happy [thansad]]-ness

It is telling that syntaxand morphologydon't have mutually exclusive setsof powers,
ratherthe powersof morphology asdescribedabove, area subsetof thoseof syntax. Each
of the inabilities ascribedto the morphologicalmoduleis aninability thatis alsofoundin
certainsyntacticconfigurationsTherearemary syntactic‘islands”— constituentshatrules
of relativization, topicalization,andclefting cannotextractout of — but few have suggested
thatentireclausesareassembletdy morphologyif they happerto besententiabubjector the
complement®f noun.Not all languagesllow you to conjoinprepositionshut this doesnot
necessarilyneanthatprepositionaphrasesn thesdanguagesareassembletdy morphology
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Not all syntacticconstituentscan be gapped. Not all arbitrarily chosenpairs of syntactic
constituentsanstandin ananaphoricaelationship.Giventhis, the explanationof why, for
example,constituentsisuallycant be movedout of wordsmight be similarin kind, if notin
detail, to the explanationsof why constituentsant be movedout of nouncomplementsand
sententiakubjectsThereis nological needfor a separatenoduleto explainit.

The situationis reminiscenbf thediscussionn chapterl of inflectionalandderivational
morphologywhereatfirst glanceit seemedhatthe powersof inflectionwerea propersubset
of thoseof derivation. And, asit turnedoutthere,the claim thatmorphologicalpowersarea
propersubsef syntacticpowersalsoseemto be exaggeratedMany of the thingsclaimed
to beimpossiblefor morphologyin factaremerelyrare.BresnarandMchombo(1995)need
an escapehatchto let Englishwords containrecursve syntacticphrasessuchas Lieber’s
1992examples emploseeof the monthprogram,l told you soattitude,who'’s the bosswink.
This only postponeghe functional questionfrom “Why do languagesso rarely put entire
phrasesnsidewords?”all theway to “Why do languagesorarelyusethe escapéatchthat
allowsthemto putentirephrasesnsidewords?” Similar escapdatchesareneededor those
casesvheremorphologicakonstituentslo in factconjoin(the pre-andpost-var periodg or
gap(smokingor non?), with the sameexplanatoryhollownesshatescapéatchedringto a
modularaccount.

Tosumup, | have avoidedpositingaseparatsub-representatiaevotedentirelyto repre-
sentingmorphologicatonstituenyg, becausé donotbelievethatmorphologicakonstitueng
is so qualitatvely differentfrom syntacticconstituenyg that segregatingtheminto different
moduless worththeredundang andadditionalescape-hatcbompleity introducednto the
archictecturelt is likely thatmary of the commonrestrictionson sub-word structure,such
astheinability to conjoinor extract,canbeimplementegerspicuouslysingOT constraints
applyingto a single Sy level of representationAn immediateadvantages thatthe “escape
hatches’canalsobeimplementechaturallyby having thoseconstraintslominated.
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Mor phemicindices

4.1 What we need

Accordingto theideaof Sy representatiothatwe have developedsofar, the sentencesred
baked the turkey and Sally fried the chicken have identical syntactictrees,with the same
clustersof morphosyntactideaturesin the samenodes. Traditionally in generatre syntax,
theleavesof thetwo treeswould “contain” differentlexical items— andthis would be what
distinguishedhetwo sentencesWhile MOT rejectsthe ideathataterminalnode®“contains”
alexical entryin ary interestingway (especiallythe ideathata syntacticterminalnodewill
carry phonologicalor semanticinformation), the problemof distinguishingsentencestill
existsin a MOT framewvork. We needsomeway of expressingheideathatin the sentence
Catshatedogs the subjectNP nodeof Sy s relatedto the partof Sethatrepresentselinity
(notthe partthatrepresentsaninity) andto thefirst four ssgmentsof Ph(notthelastfour).

In this sketch, | will make heary useof the ideaof a morphemic index — which is
probablythe MOT conceptthat comesclosestto the traditionalconceptof morpheme.The
N? nodefor catwould beay asoneof its featuresa differentmorphemicindex from the N°
nodefor dog In essencea morphemicindex canbe seenasa kind of central“hook” in
the syntacticrepresentatiohat allows informationto be coordinatedoroperly by interface
constraintgof boththe Sy/SeandSy/Phinterfaces).

4.2 Implementation: Lexemic and Functional Indices

Oneof theearliestandmostpersistentistinctionsdravn betweertypesof linguisticelements
is the distinction between‘lexical” or “content” words/morphemeand “grammatical” or
“function” words/morphemes.

Morphemicindicesseemto comein two flavours,which will be referredto aslexemic
andfunctional indices

A lexemicindex will bedenotedyy afeaturewhoseattributeis ‘Lex’ andwhosevalueis
amnemonicallyconvenientEnglishgloss.Someexamples:

30
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(1) [Lex: ‘cat’]
[Lex: ‘purple’]
[Lex: ‘football’]
[Lex: ‘educate’]

A functionalindex will bedenotedby afeaturewith theattribute ‘Func’.

(2) [Func: past]
[Func: future/potential]
[Func: 3rd-plural-feminine/zoic-object]
[Func:‘-ed’]

The value of the featurewill be representedby the nameof the grammaticalcateyory that
is mostcloselyassociateavith the functionalindex, asin [Func: past],or elseby anortho-
graphicor phonemicabbreviation,asin [Func: ‘-ed’]. Usingthenameof agrammaticatate-
goryis simply amnemoniccorveniencenot a claim thatthe contentof theindex is formally
identical with someother morphosyntactideature. What is importantis that morphemic
indiceshave uniquevalues— they couldjust aseasily (if lessreadably)be representedby
integers.

| assumehat the Lex and Func featuresare uniquewithin a single Sy node. A node
cannotbeartwo lexical indicesor two functionalindices. But thereis no reasorthata node
may not bearoneof each.Indeed,| will amguethatthis oftenoccurs.For example,l propose
thatthe suppletve pasttenseform wentis mostappropriatelyepresentetly aterminalnode
thatsimultaneouslexpressedts associatiorwith thelexemeGO andits irregularrealization
of the pasttense:

VO
(3) Lex: ‘go’
Func: irreg.pas

4.3 Elaboration

4.3.1 Connections

Halle andMarantz(1993)andMcCarthyandPrince(1993a)
But Jaclendof’s agumentsagainst

4.3.2 Morphemicindicesneednot be Saussueansigns

Oneof themostenduringideasin morphologyis thatmorphemes$ave unitsof meaning.For
example Harris(1958: 123)definedmorphemes‘“the smallesindividually meaningfulele-
mentin the utterance®f alanguagé. In otherwords,thetraditionalview is thatmorphemes
areessentiallySaussureasigns,arbitraryassociationsf semanticontentandphonological
content:
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(4)

Aronoff (1976) offers one of the mostextendedand compellingargumentsagainstthis
conceptiorof morphemesAronoff pointsto the existenceof “cran” morphs— morpheme-
sizedelementsvhich have no meaningindependenof the singleword they occurin (e.g.,
cranberry — aswell asto compounddike blackberry the meaningof which is not com-
pletely predictablérom the meaningof its parts.

An extremeexampleof “cran’-type elementsanbe foundin mary of the Latinatepre-
fixesandrootsof English. Not only canthe meaningof permit not be predictedfrom the
meaningsof per and -mit, the element-mit hasno consistentmeaningat all that canbe
identifiedacrosghewordsit is usedin: permit admit submit transmit commit etc. If mor-
phemesareminimal units of meaningthen-mit cannotbe a morphemeBut simply treating
eachof the permit-type words as unrelatedand essentiallymonomorphemigas also unsat-
isfactory The -mit in eachoneundegoesthe samekind of allomorphicalternationbefore
derivationalsuffixes:

(5) permit permission permissve
submit submission submissie etc.

Thechangeof t to [s] before-ive is nota phonologicallygovernedprocesgcompareprohibit
~ prohibitive, excrete~ excretve). .....

Aronoff concludegsthat “what is essentialbouta morphemeis] not thatit mean,but
rathermerelythatwe be ableto recognizet. A morphemas a phoneticstringwhich canbe
connectedo a linguistic entity outsidethat string. Whatis importantis not its meaning put
its arbitrariness.

The presentproposalis quite consistenwith Aronoff’s view of morpheme.In fact, we
cango further MOT morphemicindicesarenot minimal units of meaningor even minimal
units of sound(the “phoneticstring” of Aronoff’s definition). It is a purely morphosyntactic
object. It maystandin correspondenceelationsto piecesof the semantiaepresentatioand
phonologicakepresentationindeedit doessoin the unmarled case put the correspondence
relationsarenotessential A morphemidndex mighthave no corresponderit thesemantics,
e.g., rootslike -mit or “empty morphs” suchasthe -i- that appearsn authorial but not
doctoral Equally, amorphemidndex might have no corresponderin the phonology(“zero
morphs”).

As suggestetly Aronoff, ratherthanbeingunitsof soundor unitsof meaningmorphemic
indicesare,if anything, bestseenasunits of unpredictability Theseunits of unpredictabil-
ity may occurat mary levels, including recursvely. In chapterl2, | will proposethatthe
structureof permitis somethindik e:
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(6) permit

VO
[Lex: ‘permit’]

o] |V
[Func: ‘per-’] [Lex: ‘-mit’]

The unpredictableaspectof the meaningof thewholewill be handledby syntax/semantics
correspondenceonstraintshat are sensitve to the presenceof the index [Lex: ‘permit’].
The phonologicallyunpredictablealternationsof the stem-finalconsonanwill be handled
by syntax/phonologyorrespondenceonstraintghat are sensitve to the presencef [Lex:
‘“mit’]. In thisway, thevariouskindsof unpredictabilitycanbe assignedo their appropriate
level, andwe avoid the dual problemsof feelingwe have to assigna “meaning”to -mit, on
theonehand,andderying that permit hasary interestingnternalstructure pnthe other

4.3.3 Indicesin chains

The positionof morphemicindicesin the syntactictree allows us to reconstructhe “level”
of syntaxcalled S-structurdn the Principlesand Parametergramework, or the pointin the
derivationat which spell-outoccursin the Minimalist framework.

Traditionalaccountsof “movement”requireat leasttwo distinct representationsCon-
sidera (simplified) analysisof the sentenceEbenezehateseveryonein a late P&P frame-
work. In the original D-structureof the sentencdllustratedin figure 4.1, all lexical material
is VP-internal:the subjectEbenezeis in specifierposition,the verb hatesin the head,and
objecteveryonein the complemenpositionof VP. The subjectundegoesmovementto the
specifierpositionof IP andthe verb undegoeshead-meementto adjointo 1%, resultingin
the S-structurean (b).TheobjecteveryonethenundegoesQuantifierRaisingandadjoinsto
IP, resultingin the Logical Form (LF) representatiom (c).

Acceptingchainsas primitive elementf syntaxgoesa long way toward removing the
needfor temporalderivationsandallowing usto usea singlemono-strataBy representation.
But by itself it is notenough.Thestructurein figure4.2 encodesn a purelyrepresentational
way the effectsof movementtransformationsBut it hasa seriousweaknessNot all chains
areequalwhenit comego the pronunciatiorof the sentenceThereis nowayto tell in (4.2)
that everyoneis supposedo realizedat the bottom of its chain,while Ebenezeiand hates
aresupposedo berealizedat the topsof their chains. Encodingthe positionsin the chains
which affect the pronunciationof the sentences the main work doneby S-structuren the
P&P framework, or by privileging one stageof the derivation (the “spell-out” stage)in the
Minimalist framework.

But it is alsowork thatcanbe doneby morphemidndices. As we will seein chapters/
to 9, morphemicindicesin Sy have an effect on the phonologicalcontentof corresponding
stretchesf Ph, but their positionin Sy alsodeterminesvherein Phthosecorresponding
stretchesvill be.Figure4.3is arevisionof thechainedepresentatiom figure4.2whichuses
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a. D-structure:

b. S-structure:

34

IP IP
| /\
I’ DP; |’
I VP Ebenezer I VP
T~ AN
DP \VA vV, It \VA
| PN | N
Ebenezer V DP hates t; DP
| | |
hates everyone everyone
c.LF:
IP
/\
everyone  DP; I’
| /\
Ebenezer I VP
PN
vV, |t
| AN
hates t; Tk

Figure4.1: Derivationalcreationof chains

morphemiadndicesto markthepositionin the chainwherelexical materialis phonologically
realized!

| proposethe following constraintdo govern,in part,the positionof morphemidndices
within chains:

(7) TOPOFCHAIN
A morphemidndex mustoccuratthetopmostnodeof its chain.

(8) BOTTOMOFCHAIN
A morphemidndex mustoccuratthe bottommosnodeof its chain.

(9) ONCEPERCHAIN
A morphemidndex mustoccurat only onenodein its chain.

BoTTOMOFCHAIN doesthe samework asthe STAY constraintof Grimshav (1997).
WhenBOTTOMOFCHAIN and ONCEPERCHAIN outrank TOPOFCHAIN, lexical itemswill
occurin their “base-generatedjositionsall elsebeingequal.

1Of course acompleteexplanationwould needa way to handlethoseDP-chainsvherethe DPsinconsider
ately containmorethana singleword.
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Figure4.2: Sy with primitive chains:

Figure4.3: Sy with chainsandmorphemidndices:

IP
/\
DP
[ref: k] /IP\
DP
ref: i |’
Lex: Ebeneze T T
| VP
/\

DP
v ] ref: Kk
J Lex: everyon
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(10) Selectingan“in situ” position:

| | BoTTOMOFCHAIN | ONCEPERCHAIN | TOPOFCHAIN |
0 [1..[].ILex *

[Lex]...[]...[] *|
[Lex]...[]...[LeX] *1

If both TOPOFCHAIN andBOTTOMOFCHAIN outrankONCEPERCHAIN, thentheideal
candidatewould look like (10c). This is perhapswhatis going on in the predicatefocus
constructiorof Vata(Koopman 1984),wherea verbthatmovesto thefront of the sentence
for focusreasondeavesbehinda copy in its baseposition.

(11) pa n ka mépa a
throw youFUT-A it throw Q ‘Are you goingto THROW it?

(12) ye kpe lagdye
comereally rain come ‘It isreally RAINING.

In chapterl4,1 will aguethata similar situation(doubleindexesin averb-mo/ementchain)
is whatunderliesmary caseof reduplication.

4.3.4 What'sMOT and what’s not

Theideaof indicesseemdo beintegralto any MOT-lik e theory especiallyif it alsoaccepts
theideathatmorphemidnformationis encodedn constraintsiot representationdNot hav-
ing morphemicindiceswould not only requireall morphemicinformationto be encodedn
representationgut theserepresentationsould have to befairly rich (seeJaclendof (1997)
for someexamples)they would probablyhave to have essentiallydiacritic featuresandthe
evaluationcomponentvould probablyhave to be complicatedn orderto interpretthe dia-
critics andotheraspect®f theenhancedepresentations.

4.3.5 Tangential defences:the lexemicvs. functional distinction

Distinctionssimilar to the onel drav betweenexemic andfunctionalindiceshave a long-
establishegblacein linguistics— from the traditionaldistinctionbetweerf‘content” words/-
morphemesnd“grammatical”’or “function” words/morphemeto the PrincipleandParam-
etersframeawvork’s distinction betweenlexical and functional cateyories. In this section,|
briefly pointto someof theargumentan favour of suchadistinction.

Thetwo kinds of morphemesave someinterestingdifferencesn termsof phonological
size. As notedby McCarthyandPrince(1994), for example,lexical morphemesare very
often subjectto minimal size constraints(e.g., they must have at leasttwo morasor two
syllables),while functional morphemesre very often subjectto maximal size constraints
(e.g.,atmostonesyllableor onesegment).SeealsoSelkirk (1995). Maintainingadistinction
betweenexemicandfunctionalindicesallows suchconstraintgo be expressedgimply.
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Beard(1995) hasoneof the mostthoroughargumentsagainstwhat he calls the Lexical
MorphemeHypothesis— theideathatgrammaticahffixesform a naturalclasswith lexical
stemsandaretreatedn essentiallythe sameway by thelexicon. For example,Beardargues
that grammaticalaffixes are very often phonologicallyunrealized(or realizedby a “zero”
morph), while the stemsof lexemesnever are. As well, amonglexical stemsallomorphy
andhomorymy arethe exception,while amonggrammaticamorphemeshey seemto bethe
rule. Not all of Beards differencedollow automaticallymerelyfrom positingtwo kinds of
morphemidndices,noris it entirelyobvioushow all the differencesvould follow evenwith
additionalstipulations but positingtwo kinds of “morphemes’doesseemto be a necessary
startingpointfor anadequateheory
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Mor phosyntacticconstraints|: Lexemic
constraints within syntax

5.1 What weneed

In traditionalgeneratie syntax,a partialrepresentatiosuchas[N?, #] would betakenout
of thelexicon andinsertedinto a terminalnodeof the syntactictree. It would beimpossible
for aterminalnodeeverto have [P°, ¥f], becausehe lexicon simply would not containthat
particularpartialrepresentatioandtherewould beno otherwayit couldspontaneouslgome
into being?

Oneof theoverall stratggiesof anMOT approachs to expresssubstantre restrictionson
possibldinguistic structuresusingconstraintgshatareappliedduring evaluation,ratherthan
by assuminghat (perhapsevendefininghow) Gensimply doesnot producethe undesirable
candidatesUnderthis strategy, we don't wantto blamethe ungrammaticalityof [P, €] on
someundocumentegropertyof Gen. We mustacceptthat[P?, ] is presenin theinfinite
candidatesetof all concevablelinguistic representationandwe mustfind someprincipled
way of excludingit with constraintsThe constraintghatdo this kind of work arethe subject
of this chapter

5.2 Implementation

In laterchaptersye will beexaminingthekind of Sy/PhandSy/Seinterfaceconstraintghat
areinterestedn morphemicndices. But mary constraintshataresensitve to the presence
or absencef morphemidndicesapply completelywithin a syntacticrepresentatiomwithout
ary referenceo phonologicabr semantidnformation. For lexemicindices,suchconstraints
encodewhathastraditionally beenseenasthe syntacticinformationin thelexical entry, for
example,catggory and subcatgorizationinformation. They checkwhetherthe presencef

1Theincantationto accomplistthis limitation on the freedomof syntacticstructuress “projectionfrom the
lexicon”.

38
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thelexemicindex is consistentvith the otherfeaturedn its environment. Otherconstraints
canrequirethe presencef afunctionalindex basednthe presencef otherfeaturespr vice
versa.

Oneof the constraintsensitve to [Lex: ‘cat’], for example,requiresthe syntacticnode
thatbearsit to bea N,

(1) [Lex: ‘cat’] — [cat: N]

I will continueusethis morefamiliar “redundanyg rule” notation.In fuller logical detail,
this constraintwould be readas: “For all syntacticnodesM, if M bearsthe feature[Lex:
‘cat’], thenM alsobearghefeature[cat: N].” Unlike someconstraintsthis oneis aunidirec-
tional implication: it doesnotrequireall N’s to be cat Anotherconstraintof Englishwould
be:

(2) [Lex: ‘catch’] — [cat: V]
Thefollowing tableaushavs theresultsof a hypotheticakcompetitionbetweera number

of candidatesgachwith a Sy consistingof a singlenode,assuminghatthegrammar/lgicon
of Englishhasonly thetwo constraintg1) and(2), which areequallyranked

3)

[ Sy

[Lex: ‘cat’, cat: N]
[Lex: ‘cat’, cat: V] *1
[Lex: ‘cat’, cat: A] *|
[Lex: ‘catch’, cat: N] *|
[Lex: ‘catch’, cat: V]
[Lex: ‘dog’, cat: P]

‘cat —[N] | ‘catch'=[V] |

Threeof the candidatesurvive the evaluation: (3a) the nouncat (d) the verb catch and(e)
the prepositiondog Candidategb) and(c) receve violation marksfrom constraint(1) —
their nodesbearthelexical index [Lex: ‘cat’], yetit doesnot alsobearthe cateyory feature
[cat: N] that constraint(1) demands.The remainingcandidategd-f) satisfy(1) vacuously
In theverbversionof catchin (d), for example,constraini(1) demandghatevery nodewith
a[Lex: ‘cat’] featurealsohave the[cat: N] feature,andsureenoughthereis no nodein (d)
which hasa[Lex: ‘cat’] featurebut no[cat: N]. This examplehighlightsthe centralpremise
of MOT thatin Eval, every candidatas assesselly every morphemicconstraint.

Onthe otherhand,(d) is ruled out by (2), becausea nodewith [Lex: ‘catch’] doesnot
bearthe categyory featureof a verh Candidatge) satisfiesconstraint(2) — all nodeswith
[Lex: ‘catch’] alsohave [cat: V] — andvacuouslysatisfieq1). Finally, candidatgf) vacu-
ously satisfiesboth constraintsandrecevesno violation marks. The two constraintsn this
hypotheticalgrammar/lgicon have no interestin theindex [Lex: ‘dog’], with the effect of
allowing [Lex: ‘dog’] to cooccurwith anything.
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The overall collectionof legal utterancesllowed by this two-constraingrammaris not
terribly interesting. Someof the apparenproblemsin the evaluation,suchasallowing dog
to be a prepositionwould be easilyavoidedin a morerealisticgrammar/l&icon simply by
having moreintra-syntactionorphemiccateyory constraints.In this respectthe differences
betweernthetoy grammarandarealisticgrammararedifferencef degree,not of kind. But
otherpossiblycounterintuitve aspect®f theevaluationarenotsosimple. Tableau3) implies
that[Lex: ‘cat’, cat: N] is alegal syntacticstructure gvenif oneis trying to say“dog” — and
undeniablyit is legal. Beingtold the legal setof syntacticstructuresmight seemlik e little
useif we're givenno additionalguidanceon whento usewhich one.But in MOT this makes
perfectsenseThepurposeof MOT (andmary othertheories)s to definelegalutterancesyot
to give analgorithmthatwill acceptmentalintentionsasinput andcrankoutthe onecorrect
utteranceasoutput. By extendingour view to includethe semanticsub-representatiorand
the possibility of Sy/Seinterfaceconstraintghataresensitve to morphemidndices,we can
alleviate much of the indeterminag, but notall. An MOT grammarcould tell you that (4)
and(4b) arelegal representationsyhile (4c—e)arenot. But, asis proper it will giveyouno
guidanceon how to choosebetween(a) and(b) for usein ary particularreal-world situation.

(4) a. ([Lex:‘cat,cat:N] ,d)
b. ([Lex: ‘dog’, cat:N] , ¥)
c. ([Lex:‘cat,cat:N] )
d. ([Lex:‘dog’,cat:N] ,d)
e. ([Lex:‘cat,cat:V] ,d)

The point of this discussionis to highlight the fact that illegality of a potentialutter
ancecan comefrom several sources. (4c-d) are bad becausehey violate Sy/Seinterface
constraints.(4e) is badbecauset violatesthe kind of intra-syntacticnorphemiccategory
constraintsve have beendiscussing Eventhe structuresandpairingssuggestedh (4a) and
(4b) could beillegal if they werenot completeutterancesut partof somelarger utterance
where,say the dog or cat Sy nodestried to heada verb phrase.In this sketch,we’ll often
restrictour attentionto one specificsourceof illegality, aswe did in looking at morphemic
categyory constraintsn the mini-evaluationin (3). Thefactthata candidatesurvivesthrough
oneof thesemini-evaluationsdoesnotimply thatthatcandidatas alegal utteranceor even
thatit wouldbealivein thefull hierarchyafterthelastconstraingivenin themini-hierarchy);
it simply meansthatthe candidatedoesnot violate the kind of constraintsive arefocusing
on.

5.2.1 Someother usesfor intra-syntactic constraints

Constraintsensitve to lexemicindicescanrestrictcooccurenc&vith othertypesof syntactic
informationthanmajor categgory. The mostobvious of theseinvolve subcatgorizationand
valeng requirements.

Therearea coupleof waysin which the agumentsrequiredby a verb might be coded.
Onepossibilityis thatconstraintsodefor someargumentdirectly. For example aconstraint
mightrequirethatary V° thathas[Lex: ‘hit'] musthave anNP complement.
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(5) GOVERNS ([VY, Lex: ‘hit’] , [cat:N])

(Seesection6.2.1 for more on this kind of constraint.) Alternatively, suchrequirements
might be codedindirectly throughrepresentationatand-indor agumentstructure(suchas
theta-gridsKase-gridsamgumentlists, andsoon). | will take no positionon this question.

Anotherkind of morphosyntacticallyelevantfeaturewhosedistributionis sensitveto the
identitiesof lexemicindicesis inflectionclass.l follow mary otherresearcherée.g.,Lieber,
1992; Selkirk, 1982; Aronoff, 1994)in assuminghatthe nodesof the morphologicallyrel-
evantrepresentatioiffor me, Sy) may containan essentiallydiacritic featurerepresenting
lexical item’s membershipn anarbitraryinflectionalclass.

If Lieber’'s (1992)formulationof percolationis essentiallycorrectthenthisdiacriticdoes
not belongto the setof featureghatpercolatesmneaningthatit will generallybe foundonly
atthe X level or lower — it is thereforeunremarkablehat we never find caseswhere,for
example, the verb two-clausesupstairscaresaboutthe inflectional classof an item two-
clauseslownstairs?

5.3 Example: Spanishnoun classes

To illustrate the kind of default mappingthat languagegypically establishbetweenpure

syntacticfeaturedik e genderand morphosyntactidiacriticslik e inflection class,l present
Aronoff’s analysisof Spanishnounclassegwhich reliesheavily in turn on work by Harris

(1991a,b)). The restof this sectioncanbe seenas simply implementingAronoff’s default-

basedanalysisusingthe default-handlingabilities of OT. A reasonablygood first approxi-
mationof a descriptionof nounmorphologyin Spanishs thatfemininenounsendin -a and

masculinenounsendin -o:

(6) elmuchacho ‘boy’ la muchacha ‘girl’
eltio ‘uncle’ latia ‘aunt’

But therearefemininenounswhich endin -o (e.g.,mano‘hand’) andabout600 mascu-
line nounswhich endin -a (e.g.,dia ‘day’). As well, therearemary nouns,bothmasculine
and feminine, which have no final vowel at all or an epenthetic-e motivatedby syllable
structureconditions:

(7) el dia ‘day’ lamano ‘hand’
elCid ‘Cid’ la sed ‘thirst’
elpadre ‘father lamadre ‘mother

20Oneway of expressingin MOT that inflection classdoesnt percolatewould be to saythat the PERCO-
LATEHEAD andPERCOLATEALL schemataf section3.3.4arenotopenschematdike ALIGN thatalanguage
canfill in any way it chooseshut is a closedfamily of universalconstraintseferringto a limited numberof
universalfeatureattributes,suchastense,gendey case,andso on (the featuresof the “categorial signature”).
Crucially, a languagecould not make up percolationconstraintsreferringto parochialfeatureattributeslike
inflectionclassor sub-vocahulary (Latinate,Sino-Japaneseic.).
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Aronoff setsup threeinflectionalclassesvhich have no directrelationshipwith gender:

(8) class ending
1 -0
2 -a

3  ( orepenthetice

It is clearthat thereare both masculineand feminine nounsin all threeclasses.But it is

unsatiséctoryto simply leave it at thatandtreatinflectionalclassasan arbitrary categgory

that mustbe memorizedfor eachandevery noun. Doing so would say nothing aboutthe

relationshipbetweerngenderandinflection classthatholdsmostof thetime, therelationship
thatpromptedour first approximationln Aronoff’s words:

(9) Generalizatiorl: Femininegendemounsmay beidiosyncraticallyspecifiedasbe-
longingto class3 [KR: or 1]. Otherwisethey belongto class2.

Generalizatior2: Masculinegendernounsmay be idiosyncraticallyspecifiedas
belongingeitherto class2 or to class3. Otherwisethey belongto classl.

Sonounsmay(exceptionally)containaninflectionclassfeatureaspartof theirlexical entries.
Nounswhich do notwill undego oneof thefollowing defaultrules:

(10) Masculine— classl
Feminine— class2

As thereis no default rule placingnounsinto class3, nounscanonly belongto class3 by
virtue of lexical specification.

Within anOT framework, thisanalysigs implementedaturallyby having lexeme-specific
constraintsoutrank more general(default) constraints. The grammar/lgicon of Spanish
would have a numberof lexemic constraintdik e thosein (11) andthetwo generalksyntactic
constraintsn (12) which referto no particularmorphemidndex atall:3

(11) [Lex: ‘hand’] — [class:1, gend:fem]
[Lex: ‘day’] — [class:2, gend:masc]
[Lex: ‘mother’] — [class:3, gend:fem]
[Lex: ‘boy’] — [gend:masc]

(12) [gend:fem] — [class:2]
[gend:masc]— [class:1]

3(11) lists theinflection classfeature(if ary) in the sameconstrainiasthe genderfeature.lt is possiblethat
Spanishwill needtwo differentsetsof constraintsankedat two differentplaces.
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The constraintan (11) mustoutrankthosein (12), otherwisethosein (11) would never get
a chanceto influencean evaluationand be learnedby the next generation.A lexemically
requiredclassfeaturecanoverrulethe default constraintsof (12), but if alexememakesno
demand®ninflectionclass the defaultruleshold sway.

Tableau13)shavshow thehigh-rankingconstraintsensitveto [Lex: ‘hand’] giveriseto
thefemininenounmangq contraryto the default relationshipdbetweengenderandinflection
class.

(13) Tableaufor mano‘hand’:

| Sy | hand—1,fem| day—2,masc| mase+1 | fem—2 |

Lex: ‘hand’
a class: 1 *
gend: fem

Lex: ‘hand’
class: 2 *
gend: fem

Lex: ‘hand’
class: 1 * *
gend: masc
Lex: ‘hand’
class: 2 *|* *
gend: masc

(Theconstraintfor ‘day’ appearsn tableau(13) to remindusthatall othermorphemiccon-
straintsalsoapplyandarevacuouslysatisfied.)

Muchacho'boy’ is a regular noun, which hasno constraintinterestedn its inflection
class,only onethat’s interestedn its gender In the absenceof anidiosyncraticinflection
classconstraintthe choiceof inflectionclassfor muchachas left to thelower-rankeddefault
constraintsyhich will placeit in class2, asshowvn by tableau(14).
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(14) Tableaufor mudado ‘boy’:

| Sy | boy—masc| hand-1,fem| mase~+1 | fem—2 |

Lex: ‘boy’
O class: 1

gend: masc
Lex: ‘boy’
class: 2 *1
gend: masc
Lex: ‘boy
class: 1 *| *
gend: fem
Lex: ‘boy’
class: 2 *|
gend: fem

It is reasonabldhat similar default rules operatewould in the mappingbetweensyn-
tax and semanticsand contribute to the determinationof syntacticgender Many or most
nounswill needanintrasyntacticconstraintsensitve to their lexemicindicesin orderto de-
terminesyntacticgender e.g.,[Lex: ‘hand’]—[gend: fem]. But thereare a large number
of nounswhosesyntacticgendercanbe predictedfrom their semantics.In Spanishfor ex-
ample,nounsreferringto male creatureshave masculinesyntacticgendey thosefor female
creaturesemininegender In Latin, a significantnumberof treenameshave femininegen-
der Whensuchgeneralizationsire possible the relevantnounsneedno lexemic constraint
like[Lex: ‘man’]—[gend: masc],but receve syntacticgenderfeaturesy default constraints
that operateon the syntax/semanticsterface. Of course thesedefault constraintgoo can
be overridden,for example,Latin acer‘maple’ would have a constraintfLex: ‘maple’] —
[gend: neut]which outranksthe default genderconstraintfor treenames’

Analysessimilar to this are possiblefor most casesof mismatchedetweensyntactic
featuresandtheir mostcloselyassociatednorphologicafeatures Someexamples:

1. Similarly in Cree,intransitve verbswith animatesubjectsand transitve verbswith
inanimateobjectscorrelatestronglywith two differentmorphologicaklasseshut there
aremary examplesof eachsyntactictypein thewrongmorphologicaklass.For exam-
ple, apacihéw ‘useit’ andxxx belongto the samemorphologicalklassasmostof the
intransitive verbs,while xxx andxxx belongto the samemorphologicaklassasmost
of thetransitve verbs.

2. Similarly, Dyirbal transitve andintransitive verbscorrelatevery strongly but not per
fectly, with two morphologicalverbclasses.

4] tentatiely consignthe otherkind of agreemenmismatcheso constraintconflictin the semantics/syntax
interface e.g.,themasculineagreementf Frenchfemininenounsla sentinelleand samajesé, andthe Russian
hermaphroditediscussedn Beard(1995).
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3. Latin hasaclassof verbsknown as“deponentverbs”,whichinflectmorphologicallyas
thoughthey werepassve, thoughthey aresemanticallyandsyntacticallyactive. E.qg.,
minor‘l threaten’,conor‘l try’, loquor‘l speak’,adgredior| approach’.

5.4 Elaboration

The discussiorof legal andillegal candidatesn (4) reinforcesan importantpoint. We are
sousedto thinking of the grammar/lgicon asan utterancedactoryinsidethe spealer’s head
thatit canbehardto accepita claim thatthe grammar/l&icon could ever be sowastefulasto
“generate’linguistic representationghenthe spealer hasno intentionof utteringthem.
Obviously aspealer doeshave somethindik e anutterancdactory Theclaim of MOT is
thatthisfactoryis notthe samething asthegrammar/l&icon. Stretchinghefactoryanalogy
the grammar/lgicon playsa slightly differentrole: its constraintsasquality controlinspec-
tors. For example,certainconstraintswill find defectve blenders.They’ll passary perfect
blender— it’'s not their job to worry that the owner of the factorywantsto make toasters.
Someotherquality controlinspectomwill noticeif the blendergetspackagedn atoasterbox
andrejectthe entirepackagdor thatreason— sothefactorywill never be shippingshoddy
merchandiseConcevably, thefactorycouldbe churningout athousandejectedblendersn
toasterboxesanda dozenunrejectedblendersn blenderboxesfor every toasterin atoaster
box thatit manageso getout. C’estla vie. The job of an OT grammairis to definequality
controlstandard$or the merchandisenotto managean efficient factory

5.4.1 Arecategoryconstraintsviolable?

MOT claimsthat the category of syntacticnodesis determined(in part) by the operation
OT constraintdike thosewe have beendiscussing. It is not an accidentof the grammar
only beingable to usethe finite numberof Sy representatiofragmentsthat happento be
storedin awarehousealledthelexicon. If OT constraintgeally arethe explanationthenwe
might expectto find occasionaliolationsforcedby even higherranked constraintslif there
turn out to be no suchcaseswe could, with somelossof plausibility, claim that category
constraintdik e this areundominatedn every language;or theremay be somethingin the
natureof semantiaepresentationandthe Sy/Seinterface(whoseconstraintsarelikely the
only onesthat could force cateyory violations) that would suggest principled explanation
of why category mismatchesvould alwaysbe lessoptimalthansomecompetitor But it may
turn out that therereally are casesof forced categgory mismatches.It may be possibleto
analyzecorversion(“zero derivation”) alongthesdines: usingcat asa verbwould involve a
category-violatingterminalnodelik e (4e)ratherthana zero-dewedstructurewith or without
zero-morphemesOther possibileviolations of cateyory constraintamight includegerunds,
predicatenominalswith zerocopulasand“exocentric”structuregenerally

It is often amguedthat lexical items mustbelongto a restrictedset of cateyories(e.g.,
N, V, A). If so,theremay be a universalconstraintsensitve to the merepresenceof ary
lexical index which requiresoneof theacceptableateyory features.The‘cat’ constraint(1)
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demandsan N but makesno mentionof the bar level of the node. Very likely, a universal
constraintrequiresa nodewith ary lexical index atall to beanX?:

(15) [Lex: X] — [bar: 0]

In principle, this constrainttoo could beviolated,andperhapss by suchapparentlyphrase-
sizedthingsaspropernamesor by phrasesnsidewords, suchas the sameold “boy meets
girl, boy losesgirl, boy getsgirl again”story.



Chapter 6

Mor phosyntacticconstraints Il
Functional constraints within syntax

6.1 What weneed

Justaswe saw for lexemicindices,thereareconstraintsvhich fussover whetherfunctional
indicesarecompatiblewith theirernvironments.Let usillustratewith a simpleexamplefrom
English.

With a head-me@ementanalysisof inflection,a sentencevith the past-tenseerb jumped
would have a sectionof its Sy representatiowhich lookedlik e:

TO
(1) [tense: pasJ
VO ™
[LeX' “um ] tense: past
- jump Func: ‘-ed’

Therearea numberof waysin which the sub-treein (1) could be madeworse. As we
saw in thelastchapterthereareconstraintsvhich would complainif the cateyory of theleft
terminalnodewereP! ratherthanV?. ConstraintenforcingX-bar structuresvould complain
if theright terminalnodehadcateyory NP ratherthanT—. But thereis anotherdependence
within the T~! node. We would get a bad structureif the tensefeaturewere replacedby
[tense:non-past] sincethis could no longercooccurwith [Func: *-ed’]. We would alsoget
a bad structureif the functional morphemicindex [Func: ‘-ed’] werereplacedby the one
which representsegularnounpluralsor the -ly of regularadwerbformation. Sinceall these
possibilitiesarelurking in theinfinite candidatesetwhichfacesanMOT grammaytheremust
be constraintavhich eliminatethem.

a7
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6.2 Implementation

Justaswith lexemic indices,therecanbe cooccurrenceestrictionsbetweenfunctionalin-
dicesandthe othermorphosyntacti¢eaturesof a terminalnode. The constraintthatwould
favour (1) in Englishwould simply be:

(2) [T-1, tense:past]«s [Func: ‘-ed’]

Readformally: For all Sy nodesN, N bears[T~!] and[tense: past]if andonly if N bears
[Func:‘-ed].

Oneimportantthing to noteaboutthis constraints thatit is bidirectional. With lexemic
indicesin the last chaptey we requiredthatall cats be N°s, but we didn’t foolishly require
thatall N%s be cat With functionalindices,the cooccurrenceestrictionsusually run both
ways: we want[Func: ‘-ed’] to coocuronly with [T~!, tense:past],similar to the category
constraintson lexemic indices, but we also always want [Func: ‘-ed’] to occurwhenerer
thereis a [T !, tense:past]— unless,of course this is preventedby a morehighly ranked
constrainforcing anirregularity.

The mentionof the category T-! in the constraintis important. Tenseis a percolating
feature,in Englishif notin all languagesanda (potentially quite large) numberof nodes
in a sentencavill bearthe feature,including the non-terminalT® nodeof (1). It would be
undesirableo demandhatall thesenodesalsohave thefunctionalindex [Func: ‘-ed’] andso
(by thekind of constraintdo be discussedn Chapter8) encouragenumerousalveolarstops
scatteredhroughthe phonologicalrepresentatiod.Only one Sy nodebearsthe bruntof the
demandor this functionalindex, theonewith the category T andthebarlevel —1.

In away, the T-! positionin the syntactictree actsmuchlike a templateslot in those
approache® morphologythatrely on positionclassesbut embeddingunctionalmorphemic
indicesin an OT framework alsoallows us to expressin a fairly naturalway mary of the
centralinsightsof realizationalapproache$o morphology This will be discussedn more
detailin the “Elaboration”sectionof this chapter

6.2.1 Hierarchical structur e constraints

We have alreadybeeninformally usinga schemato constrainhierarchicalrelationshipse-
tweentwo nodesin a structure. For example,o» . hasbeentakento meanthat a syllable
nodemustdominatea moranode.

We formalizethesekindsof constraintsasbelow, wherethe DOMINATES andDOMINAT-
EDBY schematalealwith the samerelationship but have differentquantificationaforce:

LIt isanopenquestionwhetherthetwo directionsareindependenandcanberankedseparatelyfor example,
[T~1, pastls[Func: “-ed’] > ... > [Func: ‘-ed’]<+[T 1, past]) or whethersuchbidirectionalconstraintsare
atomicandalwaysoccugy only asinglerankon theconstrainthierarchy

2This may, though,be the mostappropriatevay to handlesometypesof multiple inflectionin somelan-
guages.
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(3) DOMINATES(X, Y) abbreviation: X » Y
For eachnodeN1 which is describedby X, thereexists somenodeN2 which is
describedyy Y suchthatN1 dominatedN2.

(4) DOMINATEDBY (Y, X) abbreviation: Y 4 X
For eachnode N2 which is describedby Y, thereexists somenodeN1 which is
describedy X suchthatN1 dominatedN2.

For example ,we could enforcepartof the X-bar schemawith the constraini5a), or state
thata VP is nota completeutteranceby requiringit to belongto alarger P with (5b).

(5) a. [bar: 2] » [bar: 1]
b. VP « IP

It isalsousefulto beableto talk aboutotherhierarchicafelationshipssuchasc-command
or governmentl proposethefollowing two schemata:

(6) GOVERNS(X, Y) abbreviation: X ™Y
For eachnodeN1 which is describedby X, thereexists somenodeN2 which is
describedy Y suchthatN1 governsN2

(7) GOVERNEDBY(Y, X) abbreviation: Y ™ X
For eachnode N2 which is describedby Y, thereexists somenodeN1 which is
describedy X suchthatN1 governsN2

We couldusetheseschematdor variouspurposesfor example,having atransitve verbsub-
categorizefor adirectobjector having acomplementize€’ subcatgorizefor a TP, perhaps
evenfor statingPrincipleB of Chomsly’s 1981Binding Theory

(8) a. ‘hit ™ NP
b. C°"~TP
c. [anaphorref.index:i] ™ [NP, ref.index:i]

The oppositeof the GOVERNS schematas alsouseful:

9) NOTGOVERNS(X, Y) abbreviation: X 7 Y
For all nodesN1 describedby X andN2 describedy Y, N1 doesnotgovernN2.

This schemacould be usedto statePrinciple A of the Binding Theory(pronounsshouldnot
be governed)or for encodingodd morpheme-specifibinding requirmentgfor example,the
disjoint anaphordescribedoy Saxon(1986)for Dogrib). It canbe usedto militate against
mutually exclusive morphemesfor example,the English3sgpreseniagreemenmorpheme
andamodalverblike can [Func:‘-s17*[class:modal]. In chapterl2, we will seehow it can
be usedfor truncatorymorphology wherethe additionof one morphemecauseghe “dele-
tion” of another Possibly we could even stateMenn and MacWhinng’'s (1984) repeated
morphconstraint:
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(20) NOTGOVERNS ([Func: ], [Func:])

It is anopenquestionasto exactly which hierarchicakelationshipshouldcountasgov-
ernmenfor thepurpose®f thisfamily of schematakor concreteness$ will assumehrough-
out mostof this sketchthat the relevant relationshipis simply c-command. For example:
XY will besatisfiedf you cangetfrom the X nodeto theY nodeby goingup onelevelin
thetreethendown asmary levelsyoulike.

6.3 Short examples

6.3.1 Regularand irr egular English pasts

The structurefor aregular Englishpasttenseis repeatedere:

(11) walked
TO
[tense: pas]
/\
VO T—l
tense: past tense: past
Lex: ‘walk Func: ‘-ed’
The presencef the -ed suffix is enforcedby the constraint:
(12) [T~!, tense:past]«s [Func: ‘-ed’]

A differentstructureis neededor anirregularpastsuchassang | proposethatanirreg-
ular form lik e this involvesa specialfunctionalindex — let’s call it [Func: irreg.past}— on
thesamenodeasthelexemicindex. Thestructurefor sangwould be:

(13) sang
TO
[tense: pasJ
/\
VO
tense: past T-!
Lex: ‘sing’ tense: pas

Func: irreg.pas

Thecombinationof [Lex: ‘sing’, Func:irreg.pastjwill have adifferenteffect onthe phonol-
ogy thantheindex [Lex: ‘sing’] alonedoes.For now, | will assumehatthe Sy/Phinterface
hasconstraintdik e the following.



Chapter6: Functionalconstraintsvithin syntax 51

(14) a. [Lex: ‘sing’, Func:irreg.past]sounddike [sa1] >
b. [Lex: ‘sing’] sounddike [sm]

Theideaof “sounddike” will beformalizedin chaptei8. Theimportantpointto notefor now
is thattheinterfaceconstraintsensitveto thecombination(14a)mustoutranktheconstraints
sensitveto thelexemicindex alone(14b)— anunsurprisingnanifestatiorof the Elsevhere
Principle3

The presencef the[Func: irreg.past]index canbe enforcedby a constraintsuchas:

(15) [Lex: ‘sing’, tense:past]— [Func:irreg.past]

This is oneof a numberof similar constraintof Englishsuchasthosein (16), probablyall
rankedin the sameneighbourhooaf the hierarchy

(16) [Lex: ‘write’, tense:past] — [Func:irreg.past]
[Lex: ‘fall’, tense;past] — [Func:irreg.past]
[Lex: ‘stand’,tense:past] — [Func:irreg.past]
[Lex: ‘sleep’,tense:past] — [Func:irreg.past]

Constraint(15)is enoughto preventafully regularrealizationof the pasttenseof singas
[smmd], sinceit will assess violation markagainsthefollowing representation:

(17) singed
TO
[tense: pas]
VO T—l
tense: past tense: past
Lex: ‘sing’ Func: ‘-ed’

But sofarwe have noway of preventingthe candidaten (18), whosemostlik ely phonologi-
cal realizationwould be [saeyd] sangedwhich is exactly the structurewe would expectto be
optimalgivenonly the constraintsve have seensofar.

(18) sanged

TO
[tense: pas]

tense: past .
. ieina’ tense: past
Lex: ‘sing

o Func: ‘-ed’
Func: irreg.pas

3In fact, we will seethatthe only aspectof Ph that needto be specifiedin (14a)are the featuresof the
vowel, sincethesearethe only specification®f (14b)thatneedto be overridden.
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The ideawe needto captureis that [Func: ‘-ed’] and[Func: irreg.past]are mutually
incompatible. This canbe enforcedby a constraintof the NOTGOVERNS family from sec-
tion 6.2.1.

(19) NOTGOVERNS ([Func:‘-ed’], [Func:irreg.past])
abbreviation: ed’irreg.past

This constraintcan be satisfiedthroughthe absenceof the governee[Func: irreg.past],but
it canalso be satisfiedthroughthe absenceof the governor[Func: ‘-ed’], asin the actual
optimal candidatein (13). Eachof the two possibleabsencesiolatesa constraint— (15)
and (12) respectrely. It mustthereforebe the casethat (12) is ranked lower than (15). A
summaryof the constraintsve have beenconsiderings givenin (20). Thetableauin (21)
shonvshow theseconstraintapplyto the candidatesang(13), singed(17),andsanged18).

(20) { [Lex: ‘sing’, tense:past]— [Func:irreg.past] }
NoTGOVERNS ([Func:‘-ed’], [Func:irreg.past])
>
[T-!, tense:past} [Func: ‘-ed’]

(21) : : :
| Sy ‘'sing’,pastirreg.past| ed™irreg.past| T~!,past>*-ed’
0 sang *
singed *1
sanged *1

It is interestingo notethatit is notimpossibleto geta hybrid regular/irregularrealization
suchassanged It is merelya matterof constraintranking. With a differentranking,such
formswould be possible asthey arein the speechof mary childrerf and,aswe will seein
thenext section,in Germanplurals.

6.3.2 Regularand irr egular German plurals

Within masculinenounsin Germanwe candistinguishtwo basicwaysof markingplurality:
the“regular” suffix -e> andumlaut(aphonologicathangeonavowel of thestem).But where

4This approachalsooffers us away of understandinghe double-rgularforms usedby mary children,for
example [waktad] walkded It is commonlyheldthatchildrenbegin learningevery pastform by memorization,
i.e., asif every pastform wereirregular, andthat only after they have memorizeda numberof adult-regular
forms do they formulatea regular “rule”. Underthe currentanalysis,the child’s initial Sy representatiomf
the pasttensewalked would be[Lex: ‘walk’, Func:irreg.pastlandtherewould be a correspondingnemorized
Sy/Phinterfaceconstraint‘[Lex: ‘walk’, Func: irreg.past]soundslike [wakt].” Later the regular constraint
[T—1, tense:past]—[Func: ‘-ed’] would be adduced.If at this stagethe constrainted’*irreg.pasthasnot yet
beenadducedr if its rankinghasnotyet stabilized theexpectedorm of thepasttensewvould indeedook liked
sangedn (18) andbe pronouncedwaktod].

SFor brevity, | leave asideherequestionssuchaswhether-e or -er shouldbe consideredhe more basic
allomorphof the masculineplural suffix, how exactly the choicebetweerthemis made,andwhetherit would
bebetterto analyzethe systermusinginflectionclassessin sections.3ratherthanreferringdirectly to syntactic
gender
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theregularandirregularmanifestationsf the Englishpasttenseweremutuallyexclusive, the
Germarpluralshavsall four logical possibilities:pluralswith -g pluralswith umlaut,plurals
with both,andpluralswith neither Thepossibilitiesareshavn in table6.1.

Reular -e
derTisch  ‘table’ die Tische
derKrieg  ‘war die Kriege
derPilz ‘mushroom’ die Pilze
Umlaut
derOfen  ‘oven’ die Ofen
derVogel ‘bird’ die Vogel
derBruder ‘brother die Bruder
Reular -e plusumlaut
derBaum ‘tree’ die Baume
derStuhl ‘chair’ die Stiihle
derKoch ‘cook’ die Kdoche
Neitherregular -e nor umlaut
derSpiegel ‘mirror’ die Spigyel
derWagen ‘car’ die Wagen
derOnkel  ‘uncle’ die Onkel

Table6.1: Germammasculineplurals

Many of the constraintsnvolvedin this systemarejustlik e their Englishcounterparts:

(22) [Num~t, gender:masc,number:pl] <+ [Func:‘-e’]

(23) [Lex: ‘brother’, number:pl] — [Func:umlaut]
[Lex: ‘tree’, number:pl] —  [Func:umlaut]

Unlike the Englishcase however, we alsofind hybrid regular/irregular forms with both
-e andumlaut:

(24) Baume'trees’

Num®
gender: mas
number: pl
0 /\
N , Num™!
gender: masc .
number: pl gender: mas
Lex: ‘tree’ number: pl
’ Func: -e’

Func: umlaut
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This stronglysuggestshattheincompatibility is not betweerthe [Func: ‘-e’] index and
the[Func: umlaut]index, but betweerthe[Func: ‘-e’] index andindividual lexemicindices
suchas[Lex: ‘brother’].

(25) NOTGOVERNS ([Func:‘-e’], [Lex: ‘brother]) abbr: -e”*brother

The fourth classof nouns,with neitherthe -e suffix nor umlaut,offersfurther evidencethat
theincompatibility is not with the index [Func: umlaut]. Die Onkel ‘uncles’ hasno [Func:
umlaut] feature yet it still cannothave a -e suffix — suggestinghatthe relevant constraint
is (26), whichwould favour the correctstructurein (27).

(26) NOTGOVERNS ([Func:‘-e’], [Lex: ‘uncle’])  abbr: -e~uncle
(27) Onkel ‘uncles’

Num?
gender: mas
number: pl
0
N , Num!
gender. masc .
number: pl gender: mas
Lex: ‘uncle’ number: pl

In orderfor (27) to be optimal, we alsohave to preventspuriousoccurrencesf [Func: um-
laut] — merelypointingoutthat[Lex: ‘uncle’] doesnotrequire [Func: umlaut]is notenough.
A constraintagainsthe merepresencef [Func: umlaut]jwould do thejob, thoughwe might
be seeinga (perhapsrery low-ranked) constraintagainstfunctionalindicesin general.Con-
straintdik e (23) thatrequire[Func: umlaut]for particuladexemesvould outrankthis* FUNC

constraint.But in the absencef a constraintike [Lex: ‘uncle’, number:pl] — [Func: um-

laut], a candidatdike (27) but with a [Func: umlaut] would fall victim to the low-ranked
*FuNc.b

6.4 Elaboration

6.4.1 Alternativesto head movement

In thischapteraselsavherein this sketch,| have beemassuminghatthesub-X structuregor
inflectedwordsarebuilt throughthe operationof headmovement.Therearesomeattractve

8In this analysis,I'm also assumingtheres a coherentphonologicalinterpretationof the feature[Func:
umlaut], thatis, thatthe relevant Sy/Phinterfaceconstraintis “[Func: umlaut] sounslike..”, ratherthanthere
beinga separateé[Lex: ‘brother’, Func: umlaut] soundslike..” constraintfor eachnounstem. If the latter
werethe casewe couldjust aswell saythat die Onkel ‘uncles’ alsobears[Func: umlaut] but thattheres no
interesting“[Lex: ‘uncle’, Func: umlaut] soundslike..” constraintthat outranksthe general‘[Lex: ‘uncle’]
sounddike..” constraintsFor anideaof whatthe Sy/Phinterfaceconstraintdor [Func: umlaut] mightbe,see
Féry’s (199xxx) OT treatmenbf Germanumlaut.
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aspectdo this assumption.For example,it offers a simple explanationfor Baker’s Mirror
Principle, viewed as a statisticaldescriptve generalizatior. More specifically it canhelp
explainthe obsenationof Bybee(1985)thatthe stronguniversaltendenciesor the ordering
of morphemesnside a verb coincidewith the tendenciedor orderingthe corresponding
markerswhenthey are“syntactically” expressedatherthan“morphologically” expressed.
Finally, thefunctionalcategyoriesdemandedby a head-meementaccountcanoftensene as
anexcellentskeletonor framework for thedistribution of morphemesn languageshatseem
to make heavy useof “position class”"morphology (SeeRice(1993,1998)for anillustration
of how the positionclasse®f an Athapaskatanguageanbemodelledastheresultof head-
movementthroughthe functionalcateyoriesin a sententiabyntacticstructure.)

But headmovements by nomeansaprerequisiteof doingmorphologyin anMOT frame-
work. Somespecificassumptionaboutsub-X structureareneededn orderto offer concrete
analysesandl choseheadmovementasoneof thoseassumptionsnostly for its familiarity
ratherthanfor its clear superiorityover the alternatves. While I do not have the spaceto
explore (or even mention)all the alternatvesto the specificworking assumptions make in
this sketch,thereareenoughothersuccessfuapproacheso morphologythatdo notrely on
theideaof headmovementthatit is worthwhileillustrating briefly how someof thosealter
nativestoo couldbeframedin MOT. | will referto “local construction”of sub-X structure,
for lack of a bettertermto constrastvith constructiorvia headmovement.

In somecasesdifferentassumptionsiboutheadshipetc.,resultin relatively minorrela-
bellingsof word structuresInsteadof the regular pasttensestructureof (1), repeatedelow
as(28a),we could have the structurein (28b), which is morein keepingwith the proposals
of, for example,Selkirk (1982)andJaclendof (1997).

TO VO
(28) a. ) b. )
tense: pas tense: pas
\VAS T-1 V-1 Affiense
tense: past tense: past tense: past tense: past
Lex: ‘walk’ Func: ‘-ed’ Lex: ‘walk’ Func: ‘-ed’

Thereis noinherentlimit to the compleity of wordshbuilt by local construction.Specif-
ically, without someadditionalconstraintthereis no needfor themto be binary-branching.
For atreelike (29), it might be possibleto expressthe orderof the affixesusingalignment
constraintsasdiscussedn chapter, or elselinearordermight beaddedasa primitive rela-
tion in syntacticor morphologicakub-representations.

(29)

"“Morphologicalderivationsmustdirectly reflectsyntacticderivations(andvice versa)”(Baker, 1985). Ex-
ceptionsto mirroring canbe handledwith parochialmorphemicconstraintghat outrankthe usualfunctional
subcatgorizationconstraints.
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The questionof whethemwordsarebesthandledusinghead-meementor local construc-
tionis separatérom the questionof whethemword-structurexistsasalevel of representation
independenfrom wider sentencestructure. Structuredike (29) could continueto occupy
their placein anintegratedmorphological/syntacti&y sub-representationy they couldlive
in their own sub-representatioasassumedn mary framewnorks.

Finally, it shouldbe notedthat head-m@ementconstructionandlocal constructionare
not mutually exclusive possibilities. The kinds of analysed give for derivationalmorphol-
ogy in chapterl2 are muchcloserin spirit to local constructionthanto headmovement.
It might even be possiblefor inflectional morphologyto be handledby constraintsof both
types: X? structuremight normally be handledby head-m@ementconstraintsyresultingin
wordsthat mostly obey the Mirror Principle, but local-constructiorconstraintanay excep-
tionally demandother nodesand functional indicesin additionto or insteadof thosethat
would ordinarily arisethroughheadmovement.

6.4.2 Word-syntax and realizational morphology

Therehave long beentwo seeminglyirreconcilableapproache$o explaining the forms and
ordersof inflectionalmorphemesn aword, perhapsnostfamouslydistinguishedy Hock-
ett (1954), who dubbedthem “Item-and-Arrangementand “ltem-and-Process”. The two
extremesmightbe caricaturedasfollows:

1) Inflectionalmorphemesrechunksof phoneticmatter storedin the lexicon alongside
nounandverb stems. The morphologyand/orsyntaxof a languagedefinespositions
within wordswherethe variouskinds of morphemesanbe used(with templateslots
or with complex X° nodesassembledy headmovement,for example). Words are
built by choosinga morphemefor eachpositionand putting its phoneticstuff in the
appropriateplace.

2) Inflectional morphologyis accomplishedy taking the stem of the word and doing
thingsto it accordingto ruleswhich aretriggeredby morphosyntacti¢eatures:*Add
[s] if we're makingapluralnoun”,“Deletethefinal consonanif we're makinga mas-
culineadjectve”, “Make thefinal vowel [+front] if we're makinga pasttenseverh”

Following commonterminology | will refer to the first extreme as the word-syntax
approachandto the secondasthe realizational approach. Examplesof word-syntaxap-
proachesnclude Selkirk (1984)andLieber(1992). Realizationabpproachesave beenar
guedfor by a numberof researchersa selectve list includesMatthavs (1972), Carstairs
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(1987),Anderson(1992),Beard(1995), Aronoff (1994), Stump(1991,1993),and Zwicky
(1992).

Pureword-syntaxapproachesre quite attractve for analyzinglanguageswith low de-
greesof fusion, i.e., very few portmanteaumorphsanda relatively one-to-onerelationship
betweemrmorphsandmorphosyntactifeatures.The morethata morphologicakystemdevi-
atesfrom thisagglutinatingprototype themoretroubleword-syntaxapproachebave dealing
with them. Much of the history of AutosggmentalPhonologycanbe seenasan attemptto
show thatapparentlyintractible typesof morphologicalmarking, suchasvowel ablautand
Semitic-styleroot-and-pattersystemscanreally betreatedasthe concatenatiownf discrete,
meaningfulURs afterall. This hashada high degreeof successbut not completesuccess:
no matterhow clever you are, it is hardto make the morphologicallytriggereddeletionof
sggmentdook lik e a pieceof phoneticcontentthathasbeenstoredin thelexicon.

Realizationalmorphologycan easily take in stride the problemcasesfor word syntax.
But mary of the actualformal systemsproposedo do relationalmorphologyare so com-
putationallypowerful that onemight doubtwhetherthereis anything they could not take in
stride, including manifestlyunhumanpatterns.Realizationabpproachesxcel at analyzing
systemawith a high degreeof fusion. They don't have ary particularformal problemdealing
with non-fusionalagglutination,but the very lack of fusion often seemgo be a pure acci-
dent,a mysteriousside-efect of the particularsystemof rulesthe languageuses. Thereis
no clearexplanationfor the tendeng toward a one-to-onecorrespondencbetweemnmorphs
andmorphosyntactiéeatures Relationalapproachesftenhave to go to greatlengthsto de-
fine a conceptassimple (from the word-syntaxpoint of view) as“primary exponent”(e.g.,
Matthews, 1972;Carstairs1987;Noyer,1992;Beard,1995).

A complex syntacticstructureunderneathhe X° level, asusedin this sketch,is gener
ally assumedo put atheorysquarelyin the campof the word-syntaxmodels.However, the
framework arguedfor herealsoallows for the naturalexpressionof the insightsof realiza-
tional analyseof morphology | arguethatthe mostsignificantdifferencebetweerrealiza-
tional andword-syntaxapproacheses notin how they believe the phoneticstuff of prefixes
andsuffixesendsup in aword, but in whatthey believe to betherelationbetweertheforma-
tivesof aword andits morphosyntactideatures specificallyin which oneis assumedo be
logically prior. Do morphemesleterminemorphosyntactideaturesor do morphosyntactic
featuresdeterminemorphemes?A word-syntaxapproactwould saythatthe word loved has
the feature[past] becauset hasthe suffix -ed (which introducedthe feature,which perco-
latedup to theword level). A realizationalapproachwould saythatthe word loved hasthe
suffix -ed becausét hasthefeature[past](which triggeredarule, which addedthe suffix).®

Word-syntaxand realizationalapproachegachhave half of the answer Realizational
approachearegoodat expressinggeneralizationsf the form:

(30) [T~} tense:past]— [Func:‘-ed’]

Word-syntaxapproachearegoodat expressinggeneralizationsf theform:

8variousotherpermutationsirepossible suchasthe modelof Steelg(1995),whereneitherthefeaturesnor
themorphsareprior but bothresultfrom theapplicationof rules.
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(31)  [Func:‘-ed] — [T}, tense:past]

Generalizationsf bothformsareimportant. Missing eitherkind of generalizatiomesultsin
atheorywhich, while it maybedescriptvely adequatattheformallevel, failsto completely
explanatory MOT malkesit possibleto express(andenforce)both kinds of generalizations
simultaneouslywith bidirectionalimplicationswhich will asseswiolation marksif either
directionis violated:

(32) [T—1, tense:past]«s [Func: ‘-ed’]

The tendeng toward a one-to-onerelationshipbetweenfeaturesand formatives is often
maslked andoccasionallyflouted,thoughalways presentasonewould expectto find when
dealingwith constraintsn anOT framework.

Both realizationaland word-syntaxapproachesun into problemsbecauseof their as-
sumptionthatmorphologicaimplicationscanonly go in oneof thesedirections.While they
make differentchoiceson which directionto use,they sharea commoncommitmentto the
assembly-lingparadigmof grammar: word-level featuresare the pre-&isting raw material
out of which formatives must be made,or vice versa. By abandoninghe assembly-line
paradigman OT approacho morphologycanenforce(or not) bothdirectionsof the default
one-to-oneelationshipandavoid the weaknessesf both the word-syntaxandthe realiza-
tional approaches.



Chapter 7

Spellout, yields, and morphs

7.1 What we need

Until now, we have mostly treatedlinguistic representationasif they werecompletelyun-
relatedsubparts.This is clearly not the case.Eachof the Ph, Sy, andSesub-representations
can be perfect(or as perfectas possiblewithin an OT framework), but the representation
asawhole canstill be bad. ¥ canbe a perfectlygoodsemanticrepresentation[N°, Lex:
‘cat’] canbe a perfectly good syntacticrepresentation But they are not good representa-
tions for ead other. A grammar/lgicon will needsomeway of ensuringthat Sy and Se
sub-representatiorssemutually appropriate.

The samecanbe said of the Ph and Sy sub-representationgk"at] may be a good Ph,
and[N?, Lex: ‘dog’] may be a goodSy, but they arenot goodfor ead other. In chapters3
and 9, we will look at the kinds of constraintswhosejob it is to ensurethat Ph and Sy
sub-representationsre mutually appropriate. In this chaptey we look specifically at the
fundamentatelationshipbetweenpiecesof Ph and Sy representationthat allows themto
“belong” to eachother

7.2 Implementation

A candidateén anevaluationdoesnot consistjust of threesub-representationé?h, Sy, Se,
but alsoof relationsbetweenvariouspartsof thoserepresentationsWe are concernechere
with the relationsbetweennodesof the Sy representationand piecesof the phonological
representation.Let us refer to the setof Sy/Phrelationsas spellout relations. Also, if a
syntacticnodeand a string of phonologicalroot nodesstandin a spell-outrelation, | will
referto the string of root nodesastheyield of the syntacticnode.

For example,in figure 7.2, therearethreespell-outrelations:

1. betweerthe[Lex:‘cat’] nodeandthethreerootnodesdominatingthefeaturedor [ket]

2. betweerthe[Func:‘-s’] nodeandtheroot nodedominatingthe featureor [s]

59
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Num-1
num: pl num: pl
Lex: ‘cat’ -g’

ok

k & [

Figure7.1: Spelloutrelations

3. betweerthemothernode(Nunm’) andall four root nodes

Here,asis usuallythe case theyield of the mothernodeexhaustvely containstheyields of
its daughtemnodes.

If a Sy nodebearsamorphemidndex, let usreferto theyield of thatnodeasthemorph
associatedvith thatindex. So we canrefer to the string consistingof the first threeroot
nodesn figure7.2asthe‘cat’-morph,andthe string consistingof thefourth rootnodeasthe
plural-morph.Morphsareobjectsin the phonologicakub-representation.

It is worth pointing out that the definition of the spelloutrelation usedhere doesnot
involve someof the assumptionsvhich have oftenbeenheld of morphemesxponents:

e Yields neednot be mutually exclusive. This is obviously true, sincethe yield of a
daughtemill almostalwaysbecontainedwithin theyield of its mother But it is alsotruefor
terminalnodes.Specifically:

e Morphsneednot be mutually exclusive. It is possiblefor morphs(sequencesf Ph
root nodesassociatedvith a Sy nodebearinga morphemicindex) to overlap partially or
completely

1)

9 9 RSSO )
~— ~__

In somelanguagesthis may evenbethe normalsituation.As anexampleof a morphwhich
is completelycontainedwithin anotheyconsiderthe 3sgobjectagreemendf Chaha:nakas
‘he bit’ vs. naek"as ‘he bit him’. We cansay pre-theoreticallythat the “object agreement
morphemas realizedby thefeatureLAB.” In MOT terms,anSy nodewill containtheindex
[Func: 3sg.obj],andthe correspondind®h morphwill betheroot nodethatthelabialization
featureis associatedo.
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2) /\ [AgrOY]

|

Here,the root nodeof the secondconsonanbelongsbothto the morphof [Lex: ‘bite’] and
themorphof [Func: 3sg.obj].

e Morphsneednot be exhaustve. Theremay be root nodeswhich belongto no morph.
Various anti-structureand alignmentconstraintswill disfavour this situation, but it is not
forbiddenby the architectureof the theory For example,the Phroot nodeof anepenthetic
segmentmight not belongto theyield of any Sy terminalnode,thoughit will belongto the
yield of oneor moreSy non-terminahodes.The Axininca Campaword natapiroconsistsof
thesuffix -piro andtheverbstemna- Thetwo additionalsegmentsta areepentheticforced
by the suffix’s desireto attachto a prosodicfoot (McCarthyandPrince,1993b). Underthe
currentassumptionshe epentheticsegmentsneednot be part of eithermorph,thoughthey
do belongto theyield of the mothernode.

€ y

O'/F\O'

/ / \% [Func:‘piro’]
p p
@7 e .JJF/

I
I
t a p i ! o]

n a

If we countup everythingdominatedoy theroot nodesof amorph,the morphmay“con-
tain” a greatdeal more materialthan can be blamedon its associatiorwith arny particular
morphemicindex. For example,in (2) the DOR featureof the secondconsonank canbe
blamedon theverbmorphs associatiorwith the lexemicindex [Lex: ‘bite’], but thefeature
LAB cannotbe. Yet, the LAB featurestill “belongs” to the ‘bite’ morph, as muchasary
featuredominatedby the right stretchof root nodesdoes. Especiallyif we adoptthe “radi-
cally underspecifying’modelproposedn section8.1.2,it maythatvery few of thefeatures
dominatedby the root nodesof a morphareactively demandedy the idiosyncraticlexical
requirement®f amorphemidndex. In mary respectsit is moreaccurateo view themorph,
not asthe incarnationof the morphemicindex in the phonologicalsub-representatiorgut
simply asa domainfor checkingwhetherinterfaceconstraintsaresatisfied.

For concretenesd, assumehat a Sy nodewith both a lexemic and a functional index
will have only oneassociatednorph,nottwo. Thatis, morphs(asaninterestingsub-typeof
yields)arerelatedto syntacticnodesnotto individual syntacticfeatures.
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7.3 Elaboration

7.3.1 Connections

MOT’s laissez-&ire attitude to what material can be countedas part of a morph hasnot
beensharedoy all otherapproacheskor example,the original versionof OT hadanalmost
mysticalconceptiorof whatit meantto have a morphologicakffiliation:

“Consisteng of Exponenceneanghatthe phonologicakpecification®f amor-
pheme(segments,moras,or whatever) cannotbe affectedby Gen. In particu-
lar, epentheticsegmentspositedby Genwill have no morphologicalaffiliation,
even if they are boundedby morphemesor wholly containedwithin a mor-
pheme...Somethingsimilar to Consisteng of Exponencewvasfirst mootedby
Pyle(1972:522)who notedthatmorphologicaboundarytheoryimplausiblyre-
quiresthat epentheticsggmentsbe assignedan arbitrary morphologicalaffilia-
tion. (McCarthyandPrince, 1993b,20-21)

Sincemorphologicalaffiliation cannot be readdirectly of a Phrepresentatiorthis assump-
tion would requiresomesortof fang/ bookkeepingsystenmto keeptrack of which fragments
of arepresentatiofibelong” to which morphemes(Correspondenc&heorymight be seen
asaway of formalizingthis fang/ bookkeepingsystem.)

MOT malkesit possibleto avoid theseproblemswithout makingarbitrarychoicesabout
morphologicakffiliation or constructingan additionalmechanisnof a bookkeepingsystem.
Since“morpheme”tout court hasno theoreticalstatusin MOT, it makes no senseto ask
which morphemea Phsegmentor featurebelongsto. The thingsMOT is ableto talk about
coherentlyare morphemicindicesand morphs. The correspondingjuestionsare easyto
answer Is a Phnode“part” of a morphemicindex? Clearly not, sincethey live in entirely
separatesub-representationds a Phnode“part” of a morph? Yesor no, but in ary case
clearlydecidabléby looking attheroot nodesof the Phrepresentation.

7.3.2 Discontinuousmorphemes

| amassuminghata Sy nodemay have at mostonemorph. This assumptions notlogically
necessant is quite concevablethatone-to-map yield relationshipscould be the appropri-
ateimplementatiorfor apparentlydiscontinuousnorphemege.g.,the ge-...-er‘circumfix”

of the Germanpastparticiple) and someother problemcasedor structuralism. But other
implementationsrealsopossible sofor simplicity | will assumehatthe possibility of one-
to-mary yield relationshipss notavailable.Lik e lexemicandfunctionalindices,theyield of
anodemaybe seenasthevalueof afeaturewhoseattribute mustbe uniquewithin thenode.

(4) NO
o L D) o3 oy o Lex:

Yield: {.2, o3, .4}
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Anotherconcevableway of dealingwith discontinuousnorphemesvould be to allow
yieldsthemselesto bediscontinuousi.e.,allowing morphsandotheryieldsto consistof any
arbitrarysetof root nodes.Underthis assumptionthe discontinuousnorphemewould still
involve a uniquerelationship— a single Sy nodewould have a singlespell-outrelationship
with asinglePhobject,ayield thatjust happengo be discontinuous Again, for simplicity,
| assumethat this option is not available in the theory and that all yields are contiguous
sequencesf rootnodest

7.3.3 Sy-Serelations

As pointedout at the beginning of this chaptertherewill alsoberelationsbetweerthe syn-
tacticandsemanticsub-representationsimilar to the spell-outrelationsbetweerSy andPh.
| will have very little to sayaboutthese— an unavoidableconsequencef having nothing
to sayaboutthe natureof semantiaepresentationsSomeimportantpointsbearmentioning
however.

Thefirstis thatthoseconstrainton the Sy-Seinterfacewhich aresensitve to morphemic
indicesmustbeunderstoodvithin the broadnon-dervationalframewnork of MOT. For exam-
ple, therewill bea constraintiin Englishthata Sy nodewith [Lex: ‘cat’] oughtto standin a
relationwith somepieceof Sethatrepresents feline meaning.But thisis notpartof a unidi-
rectionalassemblyine thattakesa Seasinputandbuilds a Sy asits output.Nor is it partof a
setof interpretve principlesthat“readsoff” meaningrom anexisting syntacticstructure Or
rather in away, it canbeboth. In trying to explain wherethe morphemidndicesin Sy come
from, theideafrom derivationaltheoriesthatcomesclosestto the MOT take onthe question
is theideaof freelexical insertion:any morphemidndex canshow up on arny nodeit wants
to, althoughfilters canthrow out the entireresultif the freedomwasnot exercisedappropri-
ately. (In fact,in an OT evaluation,at leastlogically if not psychologically every possible
resultof freeinsertionis a candidateandalmostall of themwill be filtered out by the con-
strainthierarchy) From this point of view, the constraintencodingthe “meaning” of [Lex:
‘cat’] is just oneof thefilters on the free constructionof Ph, Sy, Setriples. (An implication
of theMOT view is thatquestion®f whenlexical insertiontakesplaceareirrelevantandthat
ary explanationthatrelieson somethinghappenindeforeor afterlexical insertioncannotoe
maintained.TheclosestMOT cancometo atemporalview of lexical insertionis in imposing
constraint©nwhich node(s)n achainmay bearmorphemidndices;seesection4.3.3.)

Thesecondbsenationis thatthereis noapriori reasorfor theseSy-Serelationsto focus
on singlesyntacticnodes.At the very least,in a theorywhich hasrepresentatioicoding of
virtual movement;t is probablymoreinsightful to seethe constraintsasreferringto chains:
e.g.,for the pieceof an Sethat has, the correspondingSy nodemustbelongto a chain

'Hereandelsavherewhenl saythatsomethings notanoptionin thetheoryor is universallyimpossiblethe
prohibitionmaybetacitly assumedaspartof whatdefinesa potentialcandidate Stretchinghe definitionof the
word “implemented” this couldbeimplementedy positingamechanisnfcall it Gen)thatcorvenientlycreates
for usall andonly the potentialcandidatesAlternatively, the prohibitionscould be implementedasuniversal
constraintson well-formednesghat like other constraintsare broughtto bearin Eval, but which Universal
Grammarensuregreneverdominated.
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which contains[Lex: ‘cat’] somavherewithin it. More substantiely, the besttreatmeniof
idiomsmayinvolve mappingasinglepieceof the Serepresentatioto a seriesof positionsin
Sy (which may containseveraldifferentmorphemiadndices),justasspell-outrelationsallow
asinglepartof Syto berelatedto a seriesof positionsin Ph?

2]t may turn out that lexemic and functionalindicesbehae differently with respectto the Sy-Serelation
aswell. It maybethatlexemicindicescanbedirectly subjectto Sy-Seinterfaceconstraintswhile functional
indicescanonly relateto Seindirectly — Serelateswith morphosyntacti¢eaturesandit is the Sy featureghat

arerealizedwith functionalindices.



Chapter 8

Phonomorphemic constraints |:
Segmentalrequirements

In thelastchapterwe definedthe notionof spell-outrelationsbetweerPhandSy representa-
tions. A stringof root nodegknown asa morph)may standin a spell-outrelationshipwith a
Sy terminalnodebearinga morphemidndex. In orderfor thisto beuseful,we needwaysof
constraininghepropertief amorphbasednwhichmorphemiandex it is associatedvith.
Thethreeroot nodesof amorphassociatedavith [Lex: ‘cat’] shouldhave differentproperties
(e.g. differentsegmentaffeaturesfrom thethreerootnodesof amorphassociatevith [Lex:
‘dog’].

In this chapterandthe next, we develop waysin which an MOT grammar/lgicon can
imposesuchconstraintson the shapeof morphs. This chapterconcentrate®n sggmental
featureswithin morphs. Chapter9 will examinealignmentconstraintson morphs— that
is, how morphsmay be constrainedy instantiationsof McCarthyandPrinces Generalized
Alignmentschema.

8.1 Implementation

In this chapterl will presentwo differentpossiblemethodsby which an MOT grammatr/-
lexicon could constrainthe featural/sgmentalmake-up of a morph. The first relieson a
logical descriptie languagebasedon first-orderpredicatecalculus,and specificallyon the
possibility for quantifiedvariablesto have scopeover several constraints possiblyranked
at differentpointsin the hierarchy For this reason,it will be referredto asthe Variables
method.The secondnethod(the No-Variablesmethod)doesnotrely on agrammars ability
to expresscoreferencdetweerconstraints.

TheVariableanethodss fully capableof describingheshapeof any morph— it isindeed
probablytoo powerful. The No-Variablesmethodhaslessexpressve power, andto that
extentis moreinteresting,thoughit may turn out not to be expressve enoughto expressa
reallanguages lexicon.
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®3o .;|),3 034
[—cont], [-voi], PL, VPL [—cont); [-voi]e  PLy
| / N\ |
DOR [+lo]  [+fr] COR

Figure 1: A partialrepresentatiofor [kact]

ThereeXiSt nOdesrly T2,7T3,P1,D2, D3, f17 f27 f37 f47 f57 f67 f77 f8y SUChthat:
r1 IS arootnodeandr, is aroot nodeandrs is arootnode,and

p1 is aplacenodeandps is avowel-placenodeandps is a placenode,and
f1isa[—cont]nodeandf, is a[—Vvoi] nodeand f5 is a Dorsalnode,and
f1isa[+lo] nodeandfs is a[+fr] node,and

fe iIsa[—cont]nodeandf; is a[—voi] nodeand f; is a Coronalnode,and

r1 dominatesf; andr; dominatesf, andr; dominate®,, and

ro dominategs, and

r3 dominatesfs andrs dominatesf; andrz dominates, and

p; dominatesf; andp, dominatesf, andp, dominatesfs andps dominatesfs, and
r1 precedes, andr, precedes;

Figure 2: Semi-formaldescriptionof therepresentatiom Figurel

8.1.1 The Variables Method

The moststraightforward way of constrainingthe shapeof a morphis to provide a formal
descriptionof all thosephonologicabropertieshatany morphassociateavith amorphemic
index shouldsatisfy For example,considethe(partial)representationf catin Figurel. The
statements Figure2 shav oneway of describinghenodesn Figurel andtherelationships
betweerthem.

Therearethreemainkinds of statementg Figure2:

1. thatanodeis of acertaintype(e.g.,r; is arootnode,fs is a[—cont]feature)

2. that two nodesstandin a dominancerelation (indicatedby associatiorines in the
representatiom Figurel)

3. thattwo nodesstandin a precedenceelation(implicitly indicatedby horizontalplace-
mentin Figurel).

Thedescriptionin Figure2 usesno morethantheresource®f first-orderpredicatdogic.
We could expressFigure 2 usinga formal logical languagef we wantedto, eitherfor con-
cisenessprecision,or thatimpressve patinaof scientificauthoritatveness.Figure 3 shavs
one formalizationof the descriptionin Figure 2, using£(X,T') to expressthatnode X is
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AryFreArsAp1 ApeAps A f13 /23 /3333433 fe 37315 |

£(r1, root) A £(rg, root) A £(rs, root) A £(p, place A £(p,, vplace A £(ps, placeA

g(fh [_Cont]) N g(f% [_VOI]) N g(f37 DOR) N g(f‘l: [+|0]) N g(f57 [+fr]) N g(ffi: [_Cont]) A
£(fz,[—Vvoi]) A £(fs, CORA

T16f1 AT10fo AT10p1r A T2dpe A T30 f6 A T30 fr A T30p3 A p10fs A pad fa A p2dfs A psdfs

71 <T9 ATy < T3

Figure 3: Formalfirst-orderdescriptionof therepresentatiom Figurel

“labelled” asbeingof type T, XJY to expressthatnodeX dominateshodeY, andX <Y
to expresshatnodeX precedesiodeY .!

Dominancerelationscouldincludestructureabove the segmentlevel aswell. For exam-
ple,along vowel couldbedescribedy explicitly mentioningtwo moras:

(1) Thereexist rs, m1, mo suchthat:
my IS amora,andmsy ISamora,andrs is arootnode,and
m, dominatess, andm, dominates-s, andm, precedesn,

The model-theoreticemantic®f description

Tying descriptiongo morphs

Issues:

Canstatementseferringto a singlemorphemidndex be split up? Evidenceseemso say
yes.

If so,isit thesameamodelfor each?.e.,docollectionsof statementform quantificational
domainssuchthatvariableidentity tracked acrosssereral constraintranks?

If so,suchquantificationadomainsaresortof like underlyingrepresentations.

8.1.2 The No-Variables Method

The No-Variablesmethodis conducve to a radically partial view of the phonologicalinfor-
mationin thelexicon. Thisis notundespecificationin the sensef having URsthatcontain
very little structure— it is underspecifing, in the senseof having constraintghatdon't ask
for muchstructure In theabsenc®f aphonomorphemiconstrainrequiringsomefeaturein
a particularposition,the choiceof which featureto usetherewill beleft up to lower ranked
UG markednesgonstraintswhich will choosethe candidatewith the“default” feature.The
specificversionof a No-Variablesmethodamuedfor herealsoallows a corvenientway to
achiezetempoal underspecificatior— the phonomorphemiconstraintgor someindex may

Thedescriptionsn both Figure2 and3 might seemcumbersomeBut it is importantto keepin mind that
they areno morecomple thanFigure 1. In fact, they containexactly the sameamountof information. The
superficialdifferencebetweenthemis that the descriptionsuse English or a logical languageto expressthe
informationwhile Figure 1 expresseghe informationin a diagrammatidorm. The deeperdifferenceis that
Figure 1 pretendgo be an actualrepresentatiofasmuchasary collectionof ink on papercan“be” a mental
representationf phonologicaktructure) while Figures2 and3 merelydescribetherepresentatiom Figurel,
aswell asanumberof otherrepresentations.
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requiretwo featureswithout botheringto specifywhich orderthosefeaturesshouldcomein
in thewinning candidate.

In this method,we make useof the same“schemapredicates’which were usedin the
Variablesmethod,and which have beenusedfreely (if tacitly) in countlessOT analyses.
Theseschematanclude dominationand precedenceUnlike the Variablemethodsthough,
the parameterof the schematéhave a fixed quantificationalinterpretation— thereis no
possibility of having free variableswhich areboundfrom outsidethe schema.

(2) PRECEDES (‘write’; DOR, COR)
(3) PRECEDES (‘write’; COR, LAB)

For example,aninstantiatedschemdik e (2) couldonly beinterpretedas: “Within the ‘write’
morph,thereexists a dorsalnodeanda coronalnodesuchthatthe dorsalnodeprecedeshe
coronalnode” Specifically if thereis asecondnstantiatedschemg3), thegrammar/lgicon
hasno way of requiringthatthe nodethat satisfieshe Cor descriptionin (2) be exactly the
sameonethatsatisfieghe Cor descriptionin (3).

The schematd will useare CONTAINS, OVERLAP, and PRECEDES. Thefollowing are
exampleinstatiationof theseschematatogethemwith the abbreviations! will usuallyuse.

(4) CONTAINS (‘cat’; DOR) caf{ DOR)
(5) OVERLAP (‘tax’; DOR, p) tax( DOR « 1)
(6) PRECEDES (‘write’; DOR, COR) write( COR < DOR)

caf{ DOR ) expresseshe constrainthatthe morphfor ‘cat’ mustcontaina dorsalnode.(More
technically thereexists a root nodewhich dominatesa dorsalnodeandwhich falls between
theleft andthe right boundarie®f the morphassociatedvith [Lex: ‘cat’] in syntax.Thisis
anabsoluteratherthana scalarconstraint— failureto meetary or all of the conditionswill
resultin asingleviolation mark.)

The instantiatedOVERLAP schemain (5) is satisfiedif the candidatecontainsa dorsal
nodeanda morathat have dominancepathsto the sameroot nodewithin the ‘tax’ morph.
(7) shaws oneconfigurationthatwill meetthis particularrequirementsincethe secondoot
nodeis bothdominatedoy a moraand(indirectly) dominatesadorsalnode.

(7)
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In theabbreviationsfor OVERLAP constraints|’ Il useasolid circle symbolif thetwo nodes
referredto do not standin a dominanceelation,asin (8), andBernhardtand Stembeger’s
(1997)trianglesymbolif they do, asin (9).

(8) mousd LAB e [+nasal])

(9) mousd COR <« 11 ) OF mousd 1t » COR)

Thereis somequestionasto the bestinterpretationof the PRECEDES schema.Specifi-
cally, it is not clearwhethera candidatehatlookslike (11) shouldsatisfythe constraintin
(10).

(10)  inde([+high] < [+round])

(11) [+high]

01 Oy O3 4/0[—, \06
N\

[+round]

O7

Thereis, after all, a root node(c3) connectedo [+high] which precedes root node(o,)
connectedo [+round]. But perhapst would be more appropriateto insist that thereis a
precedenceelationbetweerentiredomainsthatis, therightmostroot nodeconnectedo the
[+round] precedeshe leftmostroot nodeconnectedo [+high]. In this case(11) would not
satisfythe constraintput a candidatehatlookedlik e (12) would:?

(12) [+high]
AR
o, ©09 ©03° o4 ©05 ©0g O7 Og
N |/
[+round] [+round]

It is notclearwhich of thetwo interpretationsvill proveto bethemostempiricallyadequate.
For concretenesd, will assumehe secondnterpretation— the rightmostroot nodeof the
first domainmustprecedeheleftmostroot nodeof the second.

Setsasparameters

Thereis anadditionalenrichmenbf thenotationthatmayor maynotturnoutto benecessary
Insteadof having only singlenodesor featuresasits parametersit may be possiblefor the
PRECEDES schemao talk aboutsetsof nodesor featuresFor example,

2This exampleemphasizethatthe positionsof the schemaareinterpretedexistentially, not universally All
thatis requiredthatsome[+round]domain(not every [+round] domain)precedesome[+high] domain.
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(13) PRECEDES (‘write’, {DOR, [—son],[—Voi]}, {COR, [—son],[+cont],[—Voi]})
abbreviation: yie( kK < 1)

It is possiblethat a constraintlike (13) will always be replaceablevith a numberof
simplerconstraintsusingno setsastheirarguments.Thisis especiallylikely if thereis arich
enoughvocatulary of prosodicdescriptorsvailable(e.g.,z, o, < oy, etc.)While | believe
that this possibility of avoiding setsas parameterss moreinterestingthanusingthem, for
simplicity | will usuallyuseabbreviationslike (13) in therestof this sketch.

(Note that using setsas parameterss a reintroductionof someof the ability of the Vari-
ablesmethodto enforcecoreferencdetweerroot-nodedescriptorsput a morelimited ver-
sion. Also, allowing a setto bethe parametenf CONTAINS rendersghe OVERLAP schema
superfluous. CONTAINS (‘mouse’; {LAB, [+nasal}) is indistinguishablefrom OVERLAP
(‘mouse’;LAB, [+nasal]).)

8.2 lllustration

Thissectionillustrateshow aNo-Variablemethodof specifyingphonomorphemiconstraints
cansucceedn selectingthe appropriatesurfacecandidategvenwith avery minimal amount
of informationgivenfor a morpheme.Theideais that, evenif setof featuresasked for by
the phonomorphemiconstraintss very “unstructured”,generalmarkednessonstraintsof
UG or phonotacticconstraintsof the languagewill ensurethatthe requiredfeaturesendup
in their mostnaturalposition?

It seemghatthe morphemicconstraintdor English‘cat’ don't have to specifyany more
thanthefollowing arbitraryfacts:

(14)  caf DOR)
ca{ [tlow] e [+front] )
caf [—sON]e 1)

The morphcontainsa dorsalnode. It containsa root nodethatdominatesboth [+low] and
[+front]. And it containsa moraicobstruent.

The following obsenationsaboutmarkednessallow usto predictwherethesefeatures
shouldgo in theleastmarked candidate:

1. Unmarledsyllableshave onsets.
2. Unmarledconsonantareplosives.

3. Unmarkedconsonantarecoronals.(*DOR, *LAB)

3PrinceandSmolensk (1993)took a very similar approacho thedistribution of featureswithin a segment.
They amguedthatthe UR of a sgmentwasan unstructuredollectionof featuresandthatthe generalkegment-
structureconstraintsof the languageensuredhatthesefeatureswere occurredundertheright classnodes. A
draft of Golston(1996)postedto the RutgersOptimality Archive arguedthatthe sameapproactcouldbeused
atthesyllablelevel.
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4. Dorsalstendto precedecoronals.

5. More sonoranmoraspreceddesssonoranimoraswithin asyllable(a corollary of the
SonoritySequencingseneralization).

The ideathat dorsalsprecedecoronalsas a universal(thoughvery weak) markednesson-
straintwill be defendedn the Elaborationssection.For now, it is enoughto think of it asa
parochialphonotacticonstrainiof English,for example,asthe constrainresponsibldor the
possibility of [aekt] but theimpossibility of [aetk].

Let usassumehatthe threephonomorphemiconstraintdor ‘cat’ in (14) outrankall of
the markednessconstraints.So for now we’ll only considerthosecandidatesvhich satisfy
all of theconstraintsn (14) andseehow the markednesgonstraintareenoughto distribute
the marked characteristic®f the morphemaento the correctplaces.Someof the candidates
which satisfyall of theconstraintsn (14) are:

(15)  [teek] [ktee] [xact] [kees] [kaek] [eek]

The transcriptionfkta] is intendedto representa candidatewherea moraic[t] precedes
moraic[a]. All of thesecandidatesvould have survivedthe earlierstagef the evaluation
wherethe constraintof (14) work. Thelaterstageof the evaluation,wherethelow-ranking
markednesgonditionscomeinto play, would look lik e:

(16) | Ph || ONSET | *FRICATIVE | *DOR | DOR<COR | SONORITYSEQ |
O [ket] *
[taok] i i
ki) i i
xéet] *l *
Kecs| *l *
[keck] !
k] |+ :

Notethatall candidateshathave survivedthisfarwill containatleastoneviolationof *DOR
dueto the effect of the higherranking.,( DOR ) constraint.

In orderto geta morphthatlookslike any of the rejectedcandidatesn (16), additional
phonomorphemiconstraintsvould be neededo outrankthe appropriatenarkednessondi-
tions. For example,tack would requirethatthe universalbOrR<COR beoutranledby:

(17) tacl COR < DOR))
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Theword actwould alsorequireat leastoneadditionalconstraint.Someof the possibilities
are:

1. explicitly prohibitinganonset(whichwe haven't developedthevocalulary for),

2. implicitly prohibiting anonset(for example,by a higherranking ALIGN (‘cat’, L; ee,
L), someavhatasin the Variablesmethod)

3. requiringboth a moraicCcor anda moraicDOR, andhaving anti-structureconstraints
like* cor and* DOR outrankONSET.

Which of thesepossibilitiesis the mostappropriatecannotreally be decidedn isolation,but
would requiretakinginto accountthe entire phonologyof markednessn English. (Thereis
alsono necessarguarantedhat every learnerof Englishwould choosethe do it the same
way:.)

8.3 Elaboration

8.3.1 Connections

The discussiorof the Variablesmethodof descriptioncomesdirectly from work in Declar
ative Phonology It waspioneeredn Bird (1990). Seealsoworks suchas Scobbie(1991),
Russell(1993),Walther(1995,1997),Coleman(1998),andBird (1995).
Featuresissociatewvith highercategyorieshigherthanthesegmentin Prosodid®honology
(e.g.,Waterston)
Positionaltendenciedor different placesof articulation(e.g., Macken on templatesin
child language)

8.3.2 What'sMOT and what’s not

8.3.3 Ranking phonomorphemic constraints

Oneof the questionghat might be raisedis whereexactly the phonomorphemiconstraints
discussedn this chapterareranked in the constrainthierarchyof a languages grammar/-
lexicon. Someof the possibleanswersare:

1. Anarchy: A phonomorphemiconstraintcanbe ranked anywhere. If alanguagehas
500,000phonomorphemiconstraintsthenthereare 500,000! possiblerankings(not
countingthe possibility of tiesandinteractionswith constraintof UG).4

4Thenumber500,000is averyroughestimateof the numberof phonomorphemiconstraintghatwill need
to be in an averagespealer’'s grammar/lgicon. This numbershouldnot causethe readerany unduepanic.
Thereis unavoidably a hugeamountof unpredictablejdiosyncraticfactsthata learnermustmemorizeabout
individual lexical items,haweverwe chooseo accounfor themin our theory The numberof raw lexical facts
to be memorizeddoesnot diminishif our theoryusesunderlyingrepresentationsisteadof constraints— in
fact,it mayincreaseThe number500,000!,0ntheotherhand,probablyis worthy of panic.
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2. Clumping:Phonomorphemiconstraintgendto berankedtogethemtthesamdevel(s)
in thehierarchy(eitheratonelevel orin asmallnumberof levels). If aspealerlearnsa
new lexical item, the phonomorphemiconstraintdor it shouldbe ranked atthe same
level asothersimilar phonomorphemiconstraintsn the absenceof evidenceto the
contrary

3. Lowestpossibleranking: Eachphonomorphemiconstraintwill berankedat the low-
estpossiblepoint in the hierarchythatwill placeit above all the UG constraintghat
it forcesviolationsof. For example,(DOR) Will be ranked just above the highest
ranked of the UG constraintst overrulesNoCoDA, * DOR, etc.),but no higher®

Linguistsareby temperamenforcedto considetthefirst possibilityfrightening,or atbest
intolerablyboring. We would lik e thereto be somegeneralprinciplesat work in theranking
of phonomorphemiconstraints.It remainsan unanswere@mpiricalquestionwhetherthe
correctapproachs thesecondr third, or perhapsomeotherevenmoreattractive possibility
| cant think of.

8.3.4 Tangentialdefences

How thisis relatedto underspecification

the constraintof (14) aremuchlik e aradicallyunderspecifiedR

but: phonomorphemiconstraintsanunderspecifytime aswell

well suitedto thosephenomenavherethe choiceof which segmentbearsan“underlying”
featuredepend®nfactorsin theernvironment.Esp.C/V tiersin Yawelmani

8.4 Example: Rotuman metathesis

SIn eitherthesecondr third possibilities theinteractionof two phonomorphemiconstraintvith eachother
mayalsosene asevidencethatoneof themshouldberankedmorehighly thanit otherwisewould beaccording
to theseprinciples.
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Phonomorphemic constraints |
Alignment

Mostwork in OT assumesimsto have purely universalconstraintswith only therankings
betweernthembeinga matterfor cross-linguistiovariation. In constrasto this, we have been
proposingvastnumbersof constraintsvhich aresensitve to individual morphemicindices,
andthereforeclearly language-specificThis is not without precedentn the practiceof OT,
if notits ideology It haslong beenbeenacceptedthoughnotalwaysin somary words)that
alignmentconstraintsanbe morpheme-specific.

McCarthy and Prince (1993a)proposeda general-purpossechemafor alignmentcon-
straints:

(1) ALIGN (Cat, Edge; Cab, Edge)
For all instancesof Cat, theremustexist someinstanceof Cat suchthat Edge
(right or left) of the Cat; instancecoincideswith Edge (right or left) of the Cab
instance.

The cateyoriesthatfill out this schemdor a particularconstraintin a languagemay be
prosodicconstituentgsuchasasyllable,afoot, aprosodiovord), morphosyntacticateories
(suchasnoun,stem,prefix), or evenindividual morphemendices.Herearesomeexamples
of how alignmentconstraintdave beenusedin the OT literature(l have recastsomeof them
into theform of theschema):

1. ALIGN (verb,Right; consonantRight)
Lardil: verbsmustendin aconsonant

2. :

In chapterB, alignmentconstraintavereusedin the Variablesmethodof segmentalspec-
ification — e.g.," cat begins with [K]” would be ALIGN([Lex: ‘cat’], Left; k, Left) — and
they would probablybeusefulin the No-Variablesmethodaswell. In thischapterwelook at
someexamplesof moretraditionalusesof the ALIGN schema— to describethe positionof
two morphswith respecto eachotheror of amorphwith respecto a prosodicconstituent.

74
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9.1 Concatenation

Oneof thesimplestwaysof specifyingthe orderof morphsusesthe AlignmentschemaFor
example,oneobvious way of statingthatthe 3sgpreseniagreementnarker of Englishis a
suffix attachedo verb stemsis to requirethe left edgeof every 3sgpresentmorphto align
with theright edgeof someV® morph.

(2) ALIGN ([Func:‘-s’], Left; [V?], Right)

Here, as elsavhere,whena position of the ALIGN schemais filled by a morphosyntactic
descriptionratherthana phonologicalone,l assumehatthe alignmentconstraintappliesto
thePhyield of the Sy nodethatsatisfieghe description.

Languageprobablydo not specifysuchalignmentconstraintgor every singleaffix. In-
steadthey probablyrely on moregeneraldefault constraintanostof thetime. For example,
insteadof specifyingthata particularagreemeninarker is a suffix, alanguagecould specify
thatall agreemenmmarkersaresufixes:

(3) ALIGN (Agrt, Left; V?, Right)

or, moregenerallystill, thatall X~ level functionalheadsaresufixesto a head-moed Y*
complement:

(4) ALIGN ([bar: —1], Left; [bar: 0], Right)

Similar orderingconstraintgprobablyalsoexist above the X° level. For example Kayne's
(1994)demandhatphrasatomplements$ollow theirheadmightbeexpressedn a constraint
like the following, thoughin an OT framework theres no reasorto expecta priori thatsuch
aconstrainwill beuniversallyundominated.

(5) ALIGN (Complement-of(X), Left; X?, Right)

Suchgenerakonstraintouldbesene asthe Elsavherecaseo morespecificconstraints
that override themfor particularmorphemer constructions.Jaclkendof (1997) suggests
thatEnglishagocanbe analyzedasa prepositionwhich exceptionallytakesits complement
to its left ratherthanits right. This could be handledin MOT by rankingthe special-case
constraini6a)above the Elsavhere-caseonstraint6b).

(6) a. specificcase(ago asa postposition):
ALIGN ([Lex: ‘ago’], Left; ComplementRight) >
b. elsavhere case(Psare prepositions):
ALIGN ([cat: P], Right; Complement]eft)

1Giventhestrongcross-linguistigreferencdor suffixation over prefixation, It is possiblethat(4) is univer-
sal,thouhobviously not alwaysundominatedCf. Hall (1992),Déchaing199xxx).

20f course certainissuesof logical vocatulary will have to beworkedout. For example:Whatexactly does
theoperatoitComplement-ofneanNVherein constraintcanit occur?Are thereary restrictionsonthepossible
vocahulary items,or canananalystlik e me canmake up anoperatotik e thiswheneerit’s cornvenient?
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If oneagreemeninarkeris idiosyncraticallya prefix in alanguagevhereagreemeninarkers
aregenerallysuffixes,the samePaninianrankingwould hold:

(7) a.specificcase:  ALIGN ([Agr—!, Func:xxxx], Left; V?, Right) >
b. elsavhee case: ALIGN (Agr—, Right; VY, Left)

Suchgenerakoncatenatinglignmentconstraintsmay alsobeviolatednot becausehere
is amorespecificoutrankingconstrainsensitve to a particularindex, but by theirinteraction
with non-morphemiconstraints For example,Fulmer(1997)shaws thatthe secondperson
singularagreemeninarker t of Afaris generallyasuffix, but thatit canberealizedasa prefix
whennecessaryo satisfythe demand®of themorehighly ranked ONSET constraint:

(8) C-initial stem V-initial stem
nak-t-e? ‘you drankmilk’ t-okom-e¢? ‘you ate’
bah-t-¢? ‘you brought’ t-ekk-¢? ‘you became’
rab-t-¢? ‘you died’ t-uol-¢? ‘you sav’

(9) Afartableau:

| Ph | ONSET | ALIGN(2sg,L;Verb,R)|
[okom-t] *1
0 [t-okom] *

Anotherpossiblemethodof enforcingthe concatenatiorf a morphthroughalignment
constraintds by referringto the Sy nodes motherratherthanits sister® Thatis, we could
use(10b)insteadof (10a).

(10) a. Concatenatiorthroughsisteralignment:
ALIGN (X~1, Left; Complement-of(X!), Right)
b. Concatenatiorthroughmotheralignment:
ALIGN (X~1, Right; Motherof(X 1), Right)
ALIGN (Complement-of(X1), Left; Motherof(X~1), Left)

It is notyet clearto meto whatextentmotheralignmentis usedin additionto or instead
of sisteralignment. The analysisof Englishinflate in chapterl2 is onecasewheremother
alignmentis crucially needed.But theremustalsobe somekind of pressuregoward sister
alignmentaswell, otherwisethe kinds of haplologiesdiscussedn chapterl0 shouldbe far
morecommonthanthey seento be.

9.2 Prosody

In this sectionl discussalignmentconstraintof the form ALIGN (morphemicindex, L/R;
prosodiccategory, L/R). The discussions dividedinto threeparts,which do not reflectreal
differencesn the format or substancef the alignmentconstraints merely pre-theoretical
differencesn their “effect”.

3] amgratefulto Andrew Carstairs-McCarthjor pointingthis outto me.
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9.2.1 Prosodic“content”

Often prosodicinformation seemsto be an inherentpart of the phonologicalcontentof a
morphemeso muchso that representation-basetdeorieswould typically include prosodic
consitituentsas part of the underlyingrepresentatiofUR) of the morpheme.The prosodic
constituentanay merely be one part of a larger UR, or the UR may consistof nothing but
prosodicconstituents.

In non-linearmphonologyareduplicatve morphemewith a distinctive prosodicshapewvas
typically assumedo consistof thatprosodicconstituenin its UR (cf. McCarthyandPrince,
1986).If thereduplicatiorresultedn atrochaiccopy, the UR of thereduplicatve morpheme
would actuallybe a trochee a little pieceof representationadtructureat the properlevel of
the prosodichierarchy This assumptioris no longernecessaryn OT.* For reduplication,
McCarthyandPrince(1993b,1995) have aguedthat the prosodicshapeof the reduplicant
doesnot comefrom the UR (which in fact hasno phonologicalcontentat all), but from
constraintghatwill assessiolation marksif thereduplicantdoesnot have acertainprosodic
shape.

Onecanextendthis stratey to situationswherethe morphemes contenthassegmental
aswell as prosodicinformation. Hammond(1995) amguedthat irregularly stressedvords
of Spanisharebetterhandledusingmorpheme-specifialignmentconstraintgatherthanby
tweakingthe URs of the morphemes Where Spanishusually haspenultimatestress some
wordsdon't, like p4jaro ‘bird’ and Panana Hammondproposesmorpheme-specificon-
straintslik e thosein (11), which would outrankthe moregeneralSpanishconstraintgespon-
siblefor iambsandfinal-syllableextrametricality

(11) ALIGN (pajarg Left; Head-of-footLeft)
ALIGN (Panang, Right; Head-of-foot,Right)

As anotherexample,a broken pluralin MoroccanArabic hastwo primary phonological
manifestationsthe vocalisma andaniambic prosodicshapeat the beginning of the plural
noun.Non-linearanalysesvouldtypically proposearepresentationaémplateincorporating
both the vowel andthe prosodicshape suchasthe templatefor broken pluralsin Classical
Arabic proposedhy Hammond(1988):

(12)

CVCVVCVVC
\a// \ /
|

4Indeed alternatveswerealsopossiblein non-linearphonology(cf. Steriade1988).
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Russell(1999)shaws thatthesetwo manifestationganbeindependentf eachother About

90 percentof broken plurals have aniambic shapeand aboutthree-quartersisethe vowel

a but only abouthalf do both. Thosebroken plurals which irregularly do not have the a
vocalismwill typically still have aniambic shapeandthosewhich irregularly do not have

aniambic shapewill still oftenhave the a vocalism.Thesituationcanbe analyzedwith two

phonomorphemiconstraintssensitive to the functionalindex of the broken plural: a seg-

mentalconstraintasin chapter8 requiringthe vowel a anda prosodicalignmentconstraint
requiringaninitial iamb:

(13) a. ALIGN ([Func: brokenplural], Left; a Left)
b. ALIGN ([Func: brokenplural], Left; lamb, Left)

Constraint(13a)might be overruled,for exampleby a morespecificconstraintsensitve to a
combinationsuchas:

(14) ALIGN ([Lex:‘cheek’, Func:brokenplural], Left; u, Left)
resultsin: [x.du:d] ‘cheeks’
ratherthan: [x.da:d]

But theiambicshapeaequiremenbf (13b)will still berespected.

9.2.2 Prosodicsubcategorization

Englishcomparatie -er andsuperlatve -est
Axininca Campa-piro.
Spaniststress-shiftingufiixes(Hammond)andperhaps£Englishtoo

9.2.3 Prosodicpositioning

Navajo (seeSpeasMcDonough,Fountain)

Ulwa?

somepossibleeffects:

Sometimesan affix will demandto comefirst or lastin the prosodicword, regardless
of its positionwith respecto its sistersin the hierarchicalstructureof Sy. Or aninfix may
demandto be positionedbeforeor after the prosodichead,or an ablautfeaturetamgetsthe
strongsyllable.

9.3 Example: Frenchelision, liaison, and h-aspiré

As anillustrationof theuseof morpheme-specifialignmentconstraintsthis sectionpresents
a shortanalysis(essentiallya recastof Tranel(1994)) of the interactionin Frenchbetween
consonanglisionandliaisonandthoseidiosyncraticvowel-initial wordstraditionally saidto
begin with anh-aspiré.

Frencharticlestypically take differentforms dependingon whetherthe following word
beginswith aconsonanobr avowel.
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(15) _#C _#V
femininedefinite la] 1
masculinedefinite  [lo]  [I]
masculinendefinite [&€]  [yn]
plural definite [le]  [lez]

(16) Feminine [la vwatyr] la voiture ‘thecar’

[

[listwar]  I'histoire ‘the story’
Masculine [lo [j€] le chien  ‘the dog’

[l ami] I'ami ‘the friend’
Plural le [j€] leschiens ‘the dogs’

[

lez ami] lesamis ‘thefriends’

Therearehowever a smallgroupof nounsthatbegin with a vowel but which act, for the
purpose®f thisalternationasif they beganwith consonantst-or example,le hibou‘the owl’
hasaschwain thedefinitearticle,eventhoughwe would expectelisionto * I'hibou sincethe
following word beginswith a vowel.

(17) [lo.ibu] lehibou  ‘theowl’ *[libuy]
[le.ibu] leshiboux ‘theowls’ *[le.z ibu]

[la.af] lahache ‘theaxe’ *[laf]
[le.aJ] leshaches ‘theaxes’ *[le.z af]

[lo.oki] lehodkey ‘hockey’  *[loki]

Thesewordsare often, somevhat misleadingly saidto begin with an“h-aspi©”. In earlier
autosgmentaltheory(e.g.,ClementsandKeyser,1983),they wereoftenanalyzedasbegin-
ning with anemptyconsonansilot.

Within OT, Tranel (1994) analyzedthis as a caseof morpheme-specificonstraintre-
rankinginvolving thefollowing two constraintsamongothers:

(18) ONSET
ALIGN-LEFT: Align (Word, Left; Syllable,Left)

Ordinarily in French,ONSET outranksALIGN-LEFT. With the regular nounsit is more
importantfor the nouns first syllableto containan onset,asin [l a.mi], thanit is for the
noun morph%s initial boundaryto coincidewith a syllable boundary asin [lo .a.mi]. But
exceptionalnounslik e hibou and hachecausethis the hierarchyto bere-ranked, sothatit is
becomesnoreimport for the nounmorphboundaryto coincidewith a syllableboundaryas
in [lo .i.bu], thanfor thenounsfirst syllableto containanonsetasin [l i.bu].

In MOT, it is not necessaryo re-rankthe constrainthierarchybasedon the presencef
anexceptionalmorphemelnsteadthe exceptionalmorphemecansimply bethe subjectof a
morespecificconstrainthatoutrankshe generakase.
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(29) Exceptionahouns:
Align (‘owl’, L; Syllable,L) ou[ =4]
Align (‘axe’, L; Syllable,L) s =4 >
Generakase:

Align (Noun,L; Syllable,L) oud =4[

Theseinteractwith thephonomorphemiconstraintghatdeterminehe segmentalcontentof
thearticles,including:

(20) Constraintdor the“deleteable”segmentsof /a, le, andles
the,fen{ a )
the,masé 9 )
the,p Z )

(Thereare other phonomorphemiconstraintgor the articles,of course,suchasy,g(/) and
the,pl(€), but thesearent violatedin the forms underconsiderationand are probablyhigher
rankedthanthosein (20).)

Tableau(21) shavs how liaison[z] endsup in the onsetin ordinaryvowel-initial forms.
Tableau(22) shaws the failure of elisionin an exceptional“h-aspi€” word, where one of
the high-rankingalignmentconstraintof (19) preventsthe article’s [z] from occurringin an
onset.

(21) lesamis‘the friends’

| Ph | wel = o[ | ONSET | NOCODA || noud = o[ | thep(2) |
[le . ami] *| *
[lez . ami] *| *
O [le. zami] *

(22) leshachesthe axes’

| Ph | wel = [ | ONSET | NOCODA | noud = ol | thepl(z) |
O [le. af] * *
[lez . af] * *1
le . zaf] *| *




Chapter 10

Overlapping exponencd: sisters,aunts,
great-aunts

10.1 What we need

We have seensereral caseswheremore than one morphemicindex hasan effect (through
phonomorphemiconstraintsn the samepart of a PhrepresentationFor example,in the
Chahaform nek”as ‘he bit it' repeatedelow, thefeaturesdlominatedoy thethird rootnode
areultimatelyattributableto two differentmorphemidndices.

[AgrO°]
N

A AgrOo—!
Lex: ‘bite’ Func:3sg.obj

Constraintssensitve to [Lex: ‘bite’] areresponsibldor the [k] features— DOR, [—Vvoice],
[—cont], etc. A constraintsensitve to [Func: 3sg.obijlis responsibldor the labialization.

Informally, we cantalk aboutsuchcasesasoverlapping exponence The samestretch
of aPhrepresentatiofrealizes”two different“morphemes”.In thesenext threechaptersve
will look at the waysin which overlappingexponencecanarise. This chapterwill examine
caseghatarisefrom syntacticstructuresik e (1), wherethetwo indicesinvolvedoccuron Sy
nodesthatarein arelationof c-commandthatis, if onenodeis the sister aunt,or great-
auntof the other Chapterl1will look at caseswvherethetwo indicesarea functionalanda
lexemicindex on the sameSy node,sothatthe correspondingnorphappeargo memge two
“morphemes”.In chapterl2 we will look at casesvherethe nodesof thetwo indicesarein
a dominancerelation, especiallycasesvhereone nodeis the motherof the other asin the
structureproposecearlierfor permit repeatedere:

(1)

81
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(2) permit

VO
[Lex: ‘permit’]
/\

o] |V
[Func: ‘per-’] [Lex: ‘-mit’]

10.2 Haplology

Stembeger (1981)offers several examplesof morphologicallyconditionedhaplology Two
of hisexamplesare:

e The Swedishpresent-tenssuffix r undegoeshaplologyafterverb stemsendingwith
r: bygg-‘build’ haspresentbygger but ror- ‘move’ haspresentror, not* rorer.

¢ In Mandarin Chinese,the post-\erbal perfectaspectclitic /e and the sentence-final
aspectuaparticle le canoccurseparatelyin a sentencg3a), but undego haplology
ratherthanoccurringadjacentlyasin oneof the possiblereadingsof (3b):

(3) a. tamaile shu le ‘It hastranspiredhathe hasboughtthebook’
he buy PERF boOKASP
b. ta maile ‘It hastranspiredhathe hasboughtit’
he buy PERF& ASP

It is certainly possibleto analyzesuchhaplologiesas casesvhereone of the two mor-
phemedasbeen‘deleted”or hasin someotherwayfailedto berealized.But OT framavorks
offer anotherpossibility. In Correspondenc&heory the samepartof a candidatecanstand
in correspondenceelationsto morethanoneunderlyingrepresentationln MOT, the same
rootnodeof a Phrepresentatiocanbelongto two or moremorphs.

| offer herea brief accountof how suchanMOT analysiscouldwork for oneof the most
famouscasesof morphologicallyconditionedhaplologies,the plural possessie nounsof
English. (For afuller discussiorof the data,seeStembeger (1981)andCarstairs-McCarthy
(199xxx),andfor a partialaccountusingCorrespondencéheory seeRussell(1997).)

10.2.1 Example: English plural possessie nouns

The possessie marker and the regular plural marker have an identical set of allomorphs
whosedistribution is determinedy identicalphonologicalprinciples— [s], [z], or [oz] de-
pendingon the propertiesof the precedingsegment.But they have differentpositionalprop-
erties.Thepluralmarkeris a suffix thatattacheso the stemof thenounlexeme(exceptin the
caseof anirregularplural, which canbe handledn thesameway asirregularpasttenseverbs
werein section6.3.1). Thepossessie marker, ontheotherhand,is aclitic thatattacheso the
right of the final word of the entirenounphrase gvenif the nounphrasecontainsa relative
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Figurel10.1: Representatiofor the cats’pyjamas

DP
/\
DP D’
/\ /\
D NumP D NumP
the Num® NP s Num® NP
N | /\ |
A L B B B L
cat S t; pyjama, S t

[l‘\@]

|
0

O———o

clauseandits final word is notthe headnoun,asin the manwho cameyesterdays hat When
thepluralnounis attheright edgeof the possessalP, however, thepluralandthe possessie
arenot both realizedseparatelyjnsteadwe find only one apparensuffix, typically spelled
-s” in Englishorthography

4) singular plural
non-possesese |kat) cat  [keets] cats
possessie [kacts] cat’s [kacts| cats’

Neitherthe plural nor the possessie marker hasbeendeletedn the plural possessie the
cats’pyjamas Thetwo arejustrealizedby the samestretchof the phonologicalrepresenta
tion. Thatis, theyield of the Sy nodebearing[Func: plural] overlapscompletelywith the
yield of the Sy nodebearing[Func: possessie]. Thesituationis illustratedin figure 10.11

We canonly getthis kind of behaiour if thereis analignmentconstraintwith bothedges
the same,outrankingthe more generalconcatenatiorconstraintsof chapter9 which have
oppositedirections.For example:

For corveniencethe Sy representatioim figure 10.1is shovn with traditionallexical itemsin the leaves.
This shouldbe understoodisanabbreiationfor aterminalnodethat containsboththe cateyory featuresanda
morphemidndex. For example theN° togethemwith theleaf cat standdor a singleterminalnodebearing[cat:
N, bar: 0, Lex: ‘cat, ...].
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(5) ALIGN (M;, Right; Specifierof-M;, Right) >
ALIGN (M, Left; Specifierof-M, Right)
or
ALIGN (M;, Left; Specifierof-M;, Left) >
ALIGN (M, Right; Specifierof-M, Left)

In this case theremustbe analigmentconstrainthat attemptso memge theyield of the
possessie DY headinto theright edgeof theyield of its specifier This mustoutranktheusual
constrainfor specifierorderingin English.

(6) ALIGN ([Func: possesse], Right; Specifiey Right) >
ALIGN (Head-of-XP Left; Specifierof-XP, Right)

10.3 Elaboration

10.3.1 Connections



Chapter 11

Overlapping exponencdl: two indices,
onemorph

Continuingourexaminationof casesvherethe samestretchof Phis subjecto thephonomor
phemicconstraint®f morethanonemorphemidndex, in thischaptemwe examinethosecases
wherethe two indicesinvolved are a lexemic anda functionalindex on the sameSy node.
By theassumptionsf chapter7, Phmorphscorrespondo entireSy nodesnotto individual
morphemicdndicesin Sy. Soa Sy nodewith two morphemicindicesspells-outasonly one
morph.Thissinglemorphthough,canbesubjectto threedifferentkindsof phonomorphemic
constraintsthosesensitve to thelexemicindex, thosesensitve to the functionalindex, and
thosesensitve to the combinationof thetwo. The analysisof Englishirregular pastsin sec-
tion 11.1.lillustratesthelastpossibility; theanalysisof Yawelmanitemplaticmorphologyin
sectionll.2illustratesthefirst two.

11.1 Simple examples

11.1.1 Englishirr egulars

We arenow ableto redeenthe promissorynotefrom chapter6 thatwe couldformalizethe
informalabbreiation“[Lex: ‘sing’, Func:irreg.pastjsounddik e [seey].” We saw in chapter8
thatphonomorphemiconstraintould easilyexpressthe sggmentalrequirement®f “[Le x:
‘sing’] sounddike [sm],” for example,as?

| am assuminghe “No-Variables”’model of chapter8. Without drawing a tableau,the way the surface
form comesfrom theseconstraintds roughlyasfollows. (As usual,"English” means'my dialect”.) Giventhe
higherrankingphonotacticconstraintof English,a dorsalnasawill necessarilyccurin acoda.Thereshould
beanonsetwhichis optimallyfilled by thecoronalfricative, whichin theabsencef evidenceto thecontraryis
preferablyvoiceless.Thereis a one-syllablecandidateconsistentvith theserequirementsandnoway in which
a candidatenith morethanonesyllablecould be moreoptimal. Sothe onevowel will be high andfront, with
[si] preferredover [siy] by the phonotacticconstrainforbiddingatensevowel beforea nasalcoda.

85
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(1) Phonomorphemiconstraintdor ‘sing’ (first version):
sing{ COR e [+cont])
sing( [+high] e [+front] )

Recall that ing([+high]e[+front]) is an abbreviation for an instatiationof the OVERLAPS
schema:

(2) OVERLAPS ([Lex: ‘sing’]; [t+high], [+front])

As we sav in chapter6, the Sy representationfor sing and sangareasin (3). (For
simplicity, | suppresshe higherT? layer, sinceit containsno morphemidndicesthatwould
affectthe presentliscussion.)

(3) a. sing b. sang
VO
VO
. ] tense: past
tense: pres . iy
. eind Lex: ‘sing
Lex: ‘sing

Func: irreg.pas

The only move we needto make in orderto specify the phonologicalinformation of
the irregular pastis to allow the first parametenf the OvERLAPS schema(and the other
phonomorphemischemataf chapter8) to befilled by a combinationof morphemiadndices
ratherthanby just oneindex.

4) OVERLAPS ([Lex: ‘sing’, Func:irreg.past];[+low], [+front])
Abbreviation: gingi p( [+low] e [+front] ), or ging,ip( 28)

Now, wheneverthereis a Sy nodethatbearsboth[Lex: ‘sing’] and[Func:irreg.past]thePh
morphspellingout thatnodemustcontaina low front vowel.

If we wanted,we could put togethera “complete” phonologicalspecificatiorfor the ir-
regularpasttense parallelto thatof thebaseform in (1).

(5) Phonomorphemiconstraintdor ‘sang’ (unnecessaryersion):
sing,i.p.( COR e [+cONt])
sing.i.p( [+low] e [+front] )
sing,i.p,( DOR e [+nas])
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But this is not actuallynecessaryThe phonomorphemiconstraintsn (1) thataresensitve
only to the lexemic index [Lex: ‘sing’] will apply to the pasttensestructurein (3b) just
asmuchasthey will applyto the presenttensestructurein (3a). Thereis no needfor the
irregular pastconstraintsn (5) to repeatthe demandghat the morph containan s andan
1. Theirregular pastmorphwill automaticallybe subjectto thesedemandsvhenit submits
to the constraintdn (1). The only phonologicalpropertieshat needto be specifiedfor the
combination[Lex: ‘sing’, Func: irreg.past]are thosethat you don't get for free from the
constraintdor [Lex: ‘sing’] alone,namelytherequirementor alow front vowel in (4).

The analysisof sanghighlightssomeof the advantage®of not assuminghatthe phono-
logical contentof a lexical entry mustbe representationallgoherent.If the form of a past
tensecannotbe completelypredictedrom theform of its presentense mary morphological
approachebave noalternatve but to fully list therepresentationsf bothpresentandpast,as
if therelationwereoneof puresuppletion.With morphemicconstraintsthe constraintgor
theirregular pasttenseneedto specifyonly thatinformationwhich differs from the present
tense.Sometimeshis differinginformationcaninterpretechsa coherentepresentatiofe.g.,
asafloatinglow feature),but this is not alwaysthe case.Similarly, thereis alsono needfor
theinformationcommonto all formsof thelexemeto beinterpretableasa coherenunderly-
ing representation.

In away, theconstraintig i (8 canbeseenasasortof lexical “diacritic”: thepasttense
of ‘sing’ is weird in having an [&] whereyou wouldn't expectone. But it is quite unlike
a usualdiacritic in animportantsense.An ordinary diacritic needsa separatanechanism
for affecting the outcomeof a derivation or an evaluation,to causethe resultto comeout
differently thanif the diacritic werenot present.Thereneedso be somesortof interpreter
whichwatchesoutfor diacriticsin theinputandhasthe powerto reachinto thegrammarand
turn off or triggerarule (or reachinto OT’s Eval andre-ranksomeconstraintsor perform
someother exceptionalaction)? A “diacritical” phonomorphemiconstraint,on the other
hand, needsno extra mechanisnto interpretit. The constraintsi,g,ip(&8 is madeout of
the sameschemataas ordinary constraintsjs ranked at a single placein the hierarchylike
ordinary constraints assessesgiolation marksto candidatesn the sameway that ordinary

2Thiswould suggesthatthecommonphonomorphemiconstraintgor thelexeme'sing’ shouldsaynothing
aboutthe vowel [1], a consequence am deliberatelyglossingover in the text. Therearea coupleof possible
waysof implementinga solution.Oneis to saythatthebaseform singalsobearsafunctionalindex, sothatthe
presentenserepresentatioshouldin (3) shouldactuallyhave anadditionalfeaturesuchas[Func: base].There
wouldthenbeaphonomorphemiconstrainsuchassing basét) Sensitve to thecombinationfLex: ‘sing’, Func:
base],andthe phonomorphemiconstraintgor plain[Lex: ‘sing’] would mentiononly thosepropertieghatall
formsof thelexemehadin commonnamelysing(S) andsing(y). This solutionwouldrequiretheappropriateextra
intra-syntactiaconstraintof thekind discussedn chapter6, to make surethatthefeature[Func: baselendsup
onall thenodest is supposedo. Anotherpossiblesolutionwould beto saythatthecommonphonomorphemic
constraintsor [Lex: ‘sing’] do specifythevowel [1] but thatthisis overriddenin a Paninianfashionby themore
specificphonomorphemiconstraintfor the pasttense:sing,ip(8) > sing(1). In orderfor this to work, there
would needto beotherconstraintgo rule outcandidatesik e [saeyi] wherebothrequiredvowelsappearperhaps
aconstrainthatthe‘sing’ morphbe monosyllabic.

3Needlesdo say a working diacritic interpreterhasvery seldomactually beenbuilt, eitherin generatie
phonologyor OT, thoughseeZonnereld (1978).
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constraintdo. In MOT, exceptionalcasesare handledby the samekinds of constraintsas
thegeneraktases— the“exceptional”’constraintarejustmorenarrovly focussedndhigher
ranked.

This examplefrom Englishshowvs oneparticularway of getting“overlappingexponence”
from a Sy nodebearingtwo morphemidndices. The crucial propertyof this exampleis that
thelexemicandthefunctionalindicesact jointly in determiningthe phonologicalcontentof
thenodes morph— thatis, thereis atleastonephonomorphemiconstraintsensitve to the
presenceof both featuressimulataneously The next sectionillustratesa slightly different
situation,onewherethe lexemicandthe functionalindicesareactingindependentlyf each
other eachwith separatgphonomorphemiconstraintghatendup constraininghe shapeof
thesamemorph.

11.2 Yawelmani

We turn now to a brief analysisof verbaltemplaticmorphologyin Yawelmani,theprinciples
thatdeterminevhichtemplatewill beusedn whichverb,and(thepartrelevantfor thesubject
of this chapterthe“phonologicalcontent”of thetemplateshemseles. This sectionis based
heavily on the analysisof Archangeli(1984,1991)of the datain Newman (1944). Before
turningto the analysidtself, | give aquick overview of thetemplaticsystemof Yawelmani.

11.2.1 The templatic morphology of the verb

Yawelmaniverbsusethreetemplatesdefinedin prosodictermsby Archangeli(1991) as
syllable,heavy syllable,andfoot:

(6) a. o
b. ouu
c. (o,04)=lamb

Thefirst “template”is essentiallythe absencef ary templaticallyimposedprosodicor seg-
mentalrequirments.Whena root is subjectto the ¢ template,its sggmentsare simply syl-
labifiedasoptimally aspossibleby the usualsyllabificationconstraintsof Yawelmani,which
allow CV, CVC, andCVV syllables(seeArchangeli, 1997).

About half of the sufixesof Yawelmaniimposetemplateson their base.Someexamples
of templateimposingsuffixesare:

(7) -(?)iixoo ‘consequengauxiliary’ imposess
-(?)aa ‘continuatie’ imposesy,,,,
-wsel ‘reflexive/reciprocahdjunctve’ imposedamb

In additionto their prosodiceffect, the o, andlambtemplatesalsocausethe vowel of the
heavry syllableto be non-high.

The effectsof templatescanbe illustratedusingthreebiconsonantaandthreetriconso-
nantalverbroots:
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(8) cav ‘shout’ ?Pamc ‘be near
cum ‘destro/’ diyl  ‘guard’
hoy ‘name’ bint ‘ask

The forms of thesesix verbswith the threesufiixesof (7) is givenin (9). The consequent
auxiliary andcontinuatve formsarefollowedby a secondsuffix, -hin ‘aorist’.

(9) root consequerduxiliary continuatve reflexive/reciprocal
segments| -(?)iixoo -(?)aa -wsel
‘shout’”  caw ca.w’ee.x00.hin caa.w’aa.hin ca.waw.sel
‘destro/’ cum CU.M’00.X00.hin coo.m’aa.hin cu.maw.sel
‘name’  hoy ho.y’ee.x00.hin hoo.y’00.hin ho.yow.sel
‘be near ?amc ?am’.cee.x00.hin ?am’.caa.hin ?a.maa.ciwsel
‘guard’  diyl diy’.lee.x00.hin dey’.laa.hin  di.yee.liwsel
‘ask’ bint bin’.tee.xo00.hin ben’.taa.hin bi.nee.tiwsel

Abouthalf of Yawelmanisuffixes,suchas-hin ‘aorist’, imposenotemplateatall ontheir
basesBeforesuchasuffix, rootswill surfacewith their own lexically idiosyncraticpreferred
template(whatArchangeli(1984)calledtheir “default” template).

(10) rootsegments preferredemplate aorist-hin
‘shout’  caw o cav.hin
‘destro/’  cum O c’om.hun
‘name’  hoy lamb ho.yoo.hin
‘be near’ ?amc o ?a.mic.hin
‘guard’  diyl O dee.yil.hin
‘ask’ bint lamb bi.net.hin

Note that the non-highvowel requirementof the o, and lamb templatescontinueto be
respectedvhenthetemplates theverb’s default one.

11.2.2 Analysis: Mor phosyntax

Let usassumehatatemplates the phonologicakeflex of afunctionalmorphemiandex.

(11) o [Func: gradel]
oy, [Func:grade?]
lamb [Func:grade3]

The grade“morphemes™have no inherentmeaning.They areanalogougo the different
kinds of stemproposedor Latin by Aronoff (1994),asdiscussedurtherin section11.3.1.

A suffix’s selectionof a particulargradeof the stemcanbe formalizedusingthe Gov-
ERNS schema.
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(12) Sufixessubcatgorizingfor particular templates:
GOVERNS ([Func: ‘consequenaux’], [Func: gradel]) ‘cons.aux™gradel
GOVERNS ([Func: ‘continuative’], [Func: gradeZ2]) ‘contin.~grade2
GOVERNS ([Func: ‘refl/recipadj], [Func:grade3]) ‘r/r adj~grade3

No suchGoVERNS constraintavould exist for neutralsufiixeslik e -hin ‘aorist’.
A verbstems preferencdor its default templatecanbeformalizedwith the usualimpli-
cationalcooccurrenceonstraints:

(13) [Lex: ‘shout’] — [Func:gradel]
[Lex: ‘destro/’] — [Func:grade2]
[Lex: ‘ask’] — [Func:grade3]

Sincetemplate-imposingufixesgettheir way without regardto the preference®f the
verb stem,constraintdik e thosein (12) mustoutrankstem-preferenceonstraintdik e those
in (13).

I will assumehatthe continuatve form of the stem‘ask’ hasthe structurein (14).

(14) Asp? o
asp: continuatve
Vo Asp!
Lex: ‘ask’ asp:  continuatve
Func: grade Func: ‘continuatve’

The[Func: grade2]on the stems nodeis requiredby the subcatgorizationconstraintof the
continuatve in (12). The following tableaushavs how theseconstraintgnteractto give the
structurein (14). As usual,the abbreviation *— [ask],[contin]representshe collectionof

constrainto©nthe semantics/syntaixterfacethatwill notallow deletionof eithermorphemic
index in orderto avoid theintra-syntacticconstraintconflict.

(15)
| Sy | ¥ —[ask],[contin] | ‘contin. ~grade2| ‘ask'—grade3]
[ask,gradel]contin] *| *
O [ask,grade2]contin] *
[ask,grade3][contin] *1
[ask][contin] *1 *
[ask,grade3] ] *1

In theabsencef template-imposinguffixes,thewealer stem-preferenceonstraintdik e
[Lex: ‘ask’]—[Func: grade3jwill besatisfied.
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(16)

| Sy | " —[ask],[aor] | ‘contin’~grade2| ‘ask'—grade3|
[ask,gradel]aor] *|
[ask,grade2]aor] *|

O [ask,grade3]aor]
[ask][aor] *1
[ask,grade3] ] *

11.2.3 Analysis: Phonology

Phonologicallythe[grade2]and[grade3]jfunctionalindiceshave bothprosodicandsegmen-
tal consequences.

The phonomorphemiconstraintssensitve to [Func: grade2]will demandthat the as-
sociatedmorphbegin with a heavy syllableandthatthe vowel of that syllable be [—high].
The prosodicrequirementcan be formulatedas (17a) using an alignmentconstraintasin
chapter9. Usingthe No-Variablesmethodof chapter8, the segmentalrequiremenicanbe
formulatedas(17b),where standdor amorathatis headof afoot.

(a7) Phonomorphemiconstrintsfor the secondgrade:
a. Prosodic:  ALIGN ([Func:grade2]Left; o,,, Left)
b. Segmental: gaged £ » [—high])

For concretenesset’'sassumehatthe phonological'content” of the*‘ask’ lexemeis enforced
by the following No-Variablesconstraints:

(18) a.asd{ b<n)
b. asl{ N<1)
C. as ¢ » [tfront])

Given a Sy representationvith the nodes[Lex: ‘ask’, Func: grade2]and[Func: con-
tin.], someof the candidategor the surfaceform aregivenin (19), togetherwith the crucial
constraintwiolatedby each?

(19) ben.taa  theactualsurfaceform

bin.taa violates(17b)

be.ni.taa violates(17a)

bi.nee.taa violates(17a)

bee.ni.taa violatessomesyllabificationconstraint(e.g.,* 1)

bnee.taa violatessomesyllabificationconstrainte.g.,* COMPLEX ONSET)
ban.taa  violates(18c)

bee.naa violates(18b)

“4In this analysiswe will ignoretheglottalizationinducedby the continative suffix.
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The actualsurfaceform, ben.taadoesviolate someconstraintof Yawelmani. For example,
it containsamid vowel ratherthanalessmarkedhigh vowel. But the constraintsiolatedby
ben.taanustbelessimportantthanthe morphemicconstraintof (17) and(18).

The phonomorphemiconstraintsensitie to the [Func: grade3jindex arealmostidenti-
cal, differing only in thatthey demandaniambratherthana simpleheavy syllable.

(20) Phonomorphemiconstrintsfor thethird grade:
a. Prosodic: ALIGN ([Func:grade3],Left; lamb,Left)
b. Segmental: gaged 4 » [—high])

What shouldwe representhe phonological“content” of the [gradel]index? It turns
out that the surfaceform of the sequencef [Lex:‘ask’, Func: gradel]and[conseq.aux.],
bin.xee.tog is completelypredictablefrom the phonomorphemiconstraintsof ‘ask’ and
[Func: conseqg.aux.jandthe generalsyllabificationconstraintof Yawelmani. Somecandi-
datesare:

(21) bin.tee.xoo  actualsurfaceform
ben.tee.xoo needlesslyiolates*[ —high, —low]
bi.nii.tee.xoo needlesslyiolates*c and* u
bi.ni.tee.xoo needlesslyiolates*o
bi.nee.xoo  violates(18b)

All this suggestshatthe [Func: gradel]index hasno inherentphonomorphemiconstraints
of its own thatoutrankthe broademvell-formednessonstraint®f Yawelmani.We don't even
needto specify asArchangeli(1991)did jjjCHECK¢ ¢ ¢thatthetemplatefor [Func: gradel]
is a syllable— the syllablewill happenanyway giventhe normalsyllabificationconstraints
of thelanguage.

Notice that, even thoughthereare no phonomorphemiconstraintshat careaboutthe
presencer absencef [Func: gradel]we cannofustdispensavith it. We cannotsimply say
thattheconsequerduxiliary form of ‘ask’ hasno gradeatall. It is truethatthe phonological
shapeof binteexoois left to non-morphemiconstraintsput this delegationof authorityitself
is contraryto thewishesof the[Lex: ‘ask’] index, which prefersto have the grade3 iambic
templatein theabsencef any templatemposedrom the outside(aswe canseein theaorist
form bi.net.hir). Whaterer lack of phonologicaleffectsthe [Func: gradeljindex may have,
it mustbe at leastreal enoughto be imposedfrom outsideandthereforepreventthe default
occurrencef [Func: grade3]in the consequenduxiliary form of ‘ask’.

The [Func: gradel]index, then,is an exampleof the secondpredictedkind of “zero-
morpheme”. Thereare“real zero-morphemesthatdont really exist, i.e., thereis no mor-
phemicindex at all in the nodeof the Sy treewherewe might expectone. Thenthereare
“accidentalzero-morphemeslik e [Func: gradel1],which exist asa morphemicindex in the
Sy treebut, becausef the feeblenes®r completeabsencef phonomorphemiconstraints
thatcareaboutthem,have no spell-outeffectsonthe Phrepresentation.
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A note on intermediate phonologicalrepresentations

My analysisof the[—high] vowel requiremenin thesecondandthird gradess quitedifferent
from the traditionalgeneratre analysis.SinceKuroda(1967),the alternationbetweerhigh
andmid vowelshasusuallybeenattributedto a phonologicalule thatlowersall long vowels.
Many of theseputative longvowelsexist only atanabstractntermediatestageof ageneratre
derivation.

For example,the continuatve form of ‘guard’, [dey’laahin], would have an underlying
representationf /diyl-(*)aa-hin/. This would be transformednto [diiyl-( ?)aa-hin]by atem-
plate mappingprocessor its equivalent. The long vowel would then be lowered, giving
[degyl-(?)aa-hin]. Thelong vowel would then,corveniently shortenyresultingin [deyl-(?)aa-
hin]. Onthe otherhand,in the consequenauxiliary form of ‘guard’, [diy’ leexoohin], the/i/
vowel of the stemwould remainhigh becausét never getslengthenediuringthe derivation.

Thevowel-loweringrule of thetraditionalgeneratie analysigequiressomeidiosyncratic
and somesystematicexceptions— there are indeedlong high vowels in Yawelmanithat
never getlowered.Neverthelessyowel-loweringin Yawelmanihasoftenbeenheldup asan
exampleof a procesghatabsolutelyrequiresintermediaterepresentationée.g.,Goldsmith,
1993; Lakoff, 1993), and would thereforebe incompatiblewith a purely mono-stratalOT
framawork.

Fortunately thereare other possibleanalyses.Now that phonologyrecognizeghe im-
portanceof prosodicconstituentswe needno longercharacterizehe vowels that undego
the rule asbeinglong — we cancharacterizahemasvowelsin heary syllables(with the
heasinessdueto eithervowel length or a codaconsonant).Specifically it seemsthat the
loweringwill only happerwithin aheavy syllablewhichis requiredby thes,,, or lambtem-
platesof thesecondor third grade.The[—high] featureborneby vowelsin this ervironment
is thereforemoreaccuratelyseenasa partof the morpho-phonologicahformationof these
two templatic‘morphemes’{theway a s partof theinformationof the Arabic brokenplural
morpheme)ratherthanasanacross-the-boandile of generalyawelmaniphonology In sum,
Yawelmanivowel-loweringwould appeatto provide no evidencein favour of a multi-stratal
phonology

11.3 Elaboration

11.3.1 Connections

In section11.2.2,1 comparedthe analysisof the different Yawelmanitemplateswith the
differentkinds of stemproposedy Aronoff (1994)for Latin verbs.

Latin verbalmorphologyinvolvesthreedifferentforms of the stemfor eachverh The
“third” stem,traditionally calledthe supine,is usedfor the perfectpassve andfor theactive
future infinitive and participle— a collectionof categyoriesthat hasno semanticfeaturesin
commonthat setit apartfrom the other categyoriesof Latin. The varioussuffixesare alike
only in theirmorphologicallyidiosyncraticselectiorof thethird form of the stem ratherthan
oneof the othertwo. While the secondiorm of the stemcanbe seenassomeha realizing
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the category of the perfect,thethird andthefirst (default) forms of the stemcannotbe given
ary consistensemantianterpretation.

As we saw, the situationis similar in Yawelmani. Thereare no semanticcriteria that
cansetapartthe sufiixesthatimposeaniambictemplatefrom the othersuffixes,or eventhe
suffixesthatimposeary templateat all from the sufiixesthatdont. Whethera templateis
imposedandif sowhich one,arepurely arbitrarymorphologicalfactsthat mustbelearned
abouteachsuffix, similar to the way a Latin spealer would have hadto simply learnwhich
suffixesselectedor the third form of the verb stem. (In passingwe might describingthe
effectsof templateimpositionasresultingin differentkindsof stemss faithful to Newman's
original way of describingthe alternations:-wsel attachego the“strong” stem,othersto the
“weak” stemor “zero” stem,etc.)

It seemdik ely thatpretty muchary morphologicaknalysishatrelieson differentforms
of thestem(e.g.,Zwicky (19xxx),theotheranalysesn Aronoff (1994))canberecasstraight-
forwardlyinto MOT usingthe Yawelmanistratgy of having bothalexemicandafunctional
index on the sameSy node,wherethe functionalindex is subcatgorizedfor by a particular
suffix by meansof a GOVERNS constraint.



Chapter 12

Overlapping exponencdll:
mother-daughter

12.1 What we need

Until now, we have beenconcentratingn spell-outconstraintghataresensitve to the pres-
enceof morphemicindicesin the terminalnodesof the syntacticrepresentation\We have
beenassuminghattheyield of highernodesin the syntactictreeis predictablebasedon the
yields of theterminalnodesthey dominate for example,by alignmentconstraintenforcing
aconcatenatiolor a nearconcatenatiomwf theyields of their daughters.

It is not logically necessaryhowever, for the non-terminalnodesof a morphosyntactic
treeto be souninterestinglypredictable.Specifically it is not logically necessaryhat mor-
phemicindicesonly occuron the terminalnodes. | have alreadysuggestedhat the word
permithasastructurdik e:

(1) permit

VO
[Lex: ‘permit’]
/\
\Y/

-1
[Func: ‘per’] [Lex: ‘mit’]

In this chapteywe look at someof the benefitsthat such“recursve” morphemidndices
canoffer to a declaratve theoryof morphology Specifically we will seehow they helpus
analyzecompounds(potentiallycyclic) derivationalmorphology andperhapsdioms.

12.2 Implementation

We will requireanodeto dominateanothemodeusingthe DOMINATES schemaof chapter6:

95
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(2) DOMINATES(X,Y) — abbreviation: X»Y
All nodessatisfyingthedescriptionX mustimmediatelydominatesomenodesatis-
fying thedescriptionY.

If anodeneedso dominatetwo daughtemodes this canbe doneby two constraintof the
form in (2). If thereis no evidencethat thesetwo constraintsmustbe ranked at different
placesin the hierarchy| will oftenabbreviatethemasa singleconstraint:

(3) Motherp» Daughter, Daughtes

This is in factthe samenotationastraditional phrasestructurerulesof the form VP —
V NP. The» symbolis usedinsteadof — in orderto avoid confusionwith theway we have
beenusingit sofar, to representogical implicationwithin a singlenode(i.e., X—Y means
“If nodeN hasX thennodeN hasY”).!

12.2.1 Compounds

Theinternalstructureof acompoundcanberequiredusingthe DOMINATES schema.
(4) [Lex: ‘football’] » [Lex: ‘foot’], [Lex: ‘ball’]

Thisis interpretedasrequiringevery nodewhich bearghelexemicindex [Lex: ‘football’] to
dominatea daughtemwhich bearsthelexemicindex [Lex: ‘foot’] andadaughtemhich bears
[Lex: ‘ball’].

Whenit comesto determiningthe phonologicalyield of a non-terminalnodewith alex-
emic index, morphemicconstraintsneedto be framedonly for thoseaspectsof the pro-
nunciationwhich arenot predictablefrom the pronunciation®of the daughtersandfrom the
construction.Thereneedto be no more phonomorphemiconstraintsor [Lex: ‘football’],
for example. The optimal phonologicalrepresentatiots fully predictablefrom the yields
of [Lex: ‘foot’] and[Lex: ‘ball’] andfrom the generalconstraintson the nouncompound
constructionin English (e.g., alignmentconstraintsplacing the headto the right, prosodic
constraint®on the stresof compounds).

But thereare also casesgespeciallyin derivationalmorphology wherethe form of the
wholeis not fully predictablefrom the form of its parts. We turn to suchcasesn the next
section.

12.2.2 Derivational morphology

Derivationalmorphologycreatesiew lexemes.Thestartingpointis usuallya simplerlexeme
(asin good— goodnesk but mary languageslsoallow theinitial creationof lexemeshased
on boundnon-lexemicelementknown asroots(asin “pi” — piety or “infl” — inflate).

Thoughthe constraintabbreviationshave a form similar to traditionalphrasestructurerules,they mustnot
be seenasimplying a derivationin time. As in GPSG phrasestructurerulesshouldbe seenmerelyas“node
admissibilityconditions”.
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The structureof mary derived lexemeslooks almostexactly like that of a compound,
thoughthe headmay have the bar level of an affix ratherthana word. For example,the
Englishword goodnes£ouldhave a structurdik e thefollowing.

(5) goodness

N©°
[Lex: ‘goodness]

Adj® N-t
Lex: ‘good’ Func: ‘-ness’
This structurecould be enforcedby a constraintik e:
(6) [Lex: ‘goodness’]» [Lex: ‘good], [Func:‘-ness’]

Not all case®f derivationalmorphologynecessarilynvolverecursve indices.Especially
affixation thatis fully productve and both semanticallyand phonologicallytransparents
unlikely to involve a higherlexemic index. While goodnesseedsits own “lexical entry”
becausef its partialunpredictability(e.g.,the possibility of usingit asaninterjection),most
othernounsderived with -nessdo not needto be listed in the lexicon? Happinessvould
thereforehave a structurdike:

(7) happiness
N ]

Adj° N-!
[Lex: ‘hapw’] [Func: ‘-ness]

But thereare also casesgespeciallyin derivationalmorphology wherethe form of the
wholeis notpredictabldrom theform of its parts,andthecombinatiorof thedaughterfiasto
carrysomeadditionalinformationwhich doesnot belongto arny of themindividually. In this
case thelexemicindex of the non-terminalnodecancontritute unpredictablenformation,
in theform of phonomorphemiconstraintsvhich aresensitve to its presence.

For example,the phonologyof the Englishlexemeinfallible is completelypredictable
from the phonologiesof its pieces,in and fallible, and from generalconstraintson their
combination. On the other hand, the phonologyof the lexeme infinite is almost, but not
quite, predictabldts pieces.Stresaunexpectedlygoeson thefirst syllable,andthe vowels of
thesecondalf aredifferentfrom whatthey arewhenfinite standsalone.

(8) infinite
Adj*®
Lex: ‘infinite’

/\
Adj—! Adj?
Func: ‘in-' Lex: ‘finite’

2Anshenand Aronoff (1988) presentevidencethatthe -nesswords could not have beenlisted for mostof
therecenthistory of English.
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Thelexeme[Lex: ‘infinite’] is contributing informationof its own notfoundin its daughters
— or rather constraintssensitve to [Lex: ‘infinite’] arecontributing informationover and
above that contributedby constraintssensitve to [Func: ‘in-'] and[Lex: ‘finite’]. Cheating
slightly, let’s saythat part of this informationtakesthe form of a constraintrequiring left-
alignmentof a dactylfoot (655):

(9) ALIGN ([Lex: ‘infinite’], Left; Dactyl, Left)

This constraintmustoutrankthe constraintgesponsibldor the stresspatternof finite and
infallible. Theremustalsobesomephonomorphemiconstraintsensitveto [Lex: ‘infinite’]
thatwill resultin the vowel quality [1], which mustoutrankthosesensitve to [Lex: ‘finite’]
that usually resultin [aj]s. Apart from this, nothing else needsto be specified— all the
consonantdor example,can“piggy-back” on the constraintdor thedaughters.

This kind of solutionavoids mary of the problemsinherentin earlierapproachet mor-
phology It is necessamneitherfor the combinationto have its own completeunderlying
representatioimassve redundang) nor for the daughter'morphemes’o carryin all their
incarnationgnformationwhich s relevantonly in this particularcombination.Recursve in-
dicesmalke it possibleto capturethe idiosyncrasie®f the combinationwithout derying the
presencef the partsandthe contributionsthey make in perfectlypredictablevays.

Recursveindicesalsoallow usto avoid oneof theweaknessesf the moreextremeword-
syntaxapproachewhendealingwith formslik e inflate In anumberof ways, inflate actsjust
like it endswith the derivationalsuffix -ate In a pureltem-and-Arrangemerdpproachthe
only way to accountfor this behaiour is to saythatthe word containsthe morpheme-ate,
which commitsonealsoto giving morphemicstatugo therestof theword (i.e., infl or in and
fl arealsomorphemes)With recursve indicesin MOT, however, thereis no needfor all the
morphologicalinformationin the word to comefrom sisterformatives. We canaccountfor
the -atebehaiour of [Lex: ‘inflate’] by sayingthatit “contains”(i.e.,dominatesanodewith)
[Func: *-ate’] without alsocommittingoursehesto the existenceof a nodeor nodesfor the
remaindewof theword. Insteadtherestof theinformationin theword (e.g.,thephonological
contentof [infl]) canbe handledoy phonomorphemiconstraintsvhich aresensitve directly
to the non-terminaihodewith [Lex: ‘inflate’]. Theresultingmorphosyntacticepresentation
andits spell-outrelationswith Phwould look like Figure12.1.

Englishhasa numberof derivationaldominanceconstraintsnvolving -ate oneof which
enforceghedominanceelationin figure12.1.For example:

(10) [Lex: ‘inflate’] » [Func:‘-ate’]
[Lex: ‘navigate’] » [Func:‘-ate’]
[Lex: ‘frustrate’] » [Func:‘-ate’]
[Lex: ‘educate’] » [Func:‘-ate’]

-ateitself would have the phonomorphemiconstraintsabbreviatedin (11). The higherlex-
emic indices[Lex: ‘inflate’] and[Lex: ‘navigate’] would have the phonomorphemicon-
straintsabbreviatedin (12).
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K\ [VO ‘inflate’]

(T P G ‘J] Lex:
A
[ I S S
I n f I e [ Func: ‘-ate’

Figurel2.1: Spell-outrelationsfor inflate

(11)  ade<t)

(12) inflae( T < N<f<1)
na/igate( n<e&Ee<v< 9)

Finally, we needsomeway of ensuringthatthe morphfor -ateendsup at the endof the
morphfor inflate notatthebeginningor in themiddle. Thisis oneof thesituationsalludedto
in section9.1 wherewe crucially needmotheralignmentratherthansisteralignment,since
thenodewith [Func: ‘-ate’] hasnosister

(13) ALIGN ([Func:*-ate’], Right; Mother, Right)

12.2.3 Conversion

It is possiblethatconversionalsoinvolvesrecursve indices.If thisis so,thestructurefor the
Englishnoun love, which is corvertedor “zero-derved” from the verb love, would look as
follows:

[cat: N
(14) [Lex: ‘lovey’ ]
|
[cat: V
Lex: ‘lovey’

[Lex: ‘lovey’] would sene asthefocal pointfor Se/Syinterfaceconstraintgor ary idiosyn-
cratic semanticpropertiesof lovey. But thereis no reasonfor [Lex: ‘lovey’] to have ary
phonomorphemiconstraints— all aspectf the lexemes phonologycanbe delegatedto
theconstraintdor thelower [Lex: ‘lovey’].

(Anotherpossibilityfor conversion,hintedatin chapters, is thatthereis a singlelexemic
index whosenodedisobess its cateyory constraintsfor example,[Lex: ‘lovey’, cat: N],
whichviolates[Lex: ‘lovey’] — [cat: V]. Theanalysisof headoperationdaterin thischapter
will ignorethis possibilityandassumehatconversionusesrecursve indices.)
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12.2.4 Idioms
12.3 Examples

12.3.1 Headoperationson compounds

Oneof the challengegacinga morphologicalkheoryis to explain whenandwhy theirregu-
larity of aheadsurvivesin the behaiour of acompoundverh For example the pasttenseof
understands not* understandetut understoodCasesik e thiswhereaninflectionalfeature
isrealizedrregularlyontheheadratherthanregularly onthecompoundasawholeareknown
ashead operations (cf. Hoeksema1985; Aronoff, 1988). Mattersare mademore compli-
catedby the factthatheadoperationsdon’t occurin every situation. For example,whenthe
nounlexemeGRANDSTAND y is corvertedto theverblexemeGRANDSTANDy , thepasttense
form is theregular grandstandedatherthanthe “head-operatedform * grandstood
Thosecasesvhereheadoperationglo exist canbe easilyhandledoy featurepercolation.
Assumethatthe compoundunderstands the resultof theresultof thefollowing constraint

(15) [Lex: ‘understand’]» [Lex: ‘under’] [Lex: ‘stand,’]

The correctsurfaceform of the pasttenseis givenin (16). Using a processmetaphorto
describewhat is goingin (16), the tensefeaturehaspercolatedrom the T-! nodeto the
TY node, and from theredown to the the compoundverb nodewith [Lex: ‘understand’]
andto the lower verb nodewith [Lex: ‘stand,’]. This hastriggeredthe insertionof the a
[Func: irreg.past]index on the lower verb, in accordanceavith the kinds of constraintsve
sav in section6.3.1. The presencef the [Func: irreg.past]index preventsthe presencef
theregular[Func: ‘-ed’] index onthe T~! node.

(16) bareunderstanded

TO
[tense: pasJ

/\
VO
T—l
Lex: ‘understand [ ) J
) tense: pas

tense: past

VO

tense: past

[Lex: ‘under’] Lex:  ‘stand,’

Func: irreg.pas

3The lower standnodewill getthe correctV® cateory by the kinds of lexemic constraintsdiscussedn
chapters.
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Someclosecompetitorcandidatesregivenin (17), (18), and(19). In (17), the nodeof
thecompoundverbhasthefeature[tense:past]but this hasnot percolatediown to thelower
verbnodewith [Lex: ‘stand,’]. We might expectthis to be a violation of the PERCOLATE
constraint.

(17) understandedry 1

TO
[tense: pas]

VO T—l
Lex: ‘understand tense: past
tense: past Func: ‘-ed’
. ‘ ) VO
[Lex: ‘under’] [Lex: ‘stand,’]

In (18), thetensefeaturehaspercolateddown to the lower verb node,but thereis no [Func:
irreg.past]. We might expectthis to be a violation of the constraintLex: ‘stand,’, tense:
past]— [Func:irreg.past],asdiscussedn section6.3.1.

(18) understandedry 2

TO
[tense: pas]

A T!

Lex: ‘understand tense: past

tense: past Func: ‘-ed’
VO

[Lex: ‘under] |[tense: past
Lex: ‘stand,’

In (19), the [Func: irreg.past]index appearson the lower verb, but thereis also an overt
regulartensesufiix [Func: ‘-ed’] onthe T~! node.We would expectthis to be a violation of
the NOTGOVERNS (-ed, irreg.past)constraintalsodiscussedn section6.3.1.
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(29) understooded

TO
[tense: pas]

Vo T!
[Lex: ‘understand} [tense: past]
tense: past Func: ‘-ed’
VO
tense: past

[Lex: ‘under’] Lex:  ‘stand,’

Func: irreg.pas

The constraintanvolved in the evaluationfor understoodare summarizedn (20). We
know from section6.3.1that(20a)and(20c) mustboth outrank(20d).

(20) a. [Lex: ‘stand,’, past]— [Func:irreg.past]
b. PERCOLATE ([tense:past])
c. NOTGOVERNS ([Func:‘-ed’], [Func:irreg.past])
d. [T~1, past]— [Func:‘-ed]

(21) Selectingunderstood

stand,past>
Sy irreg.past | PERCOLATE | -ed’™irreg.past| T~!,pasts-ed
understandet! *
understande?l *1
understooded *1
0 understood *

Now we turn to the questionof why the samekind of head-operatiomloesnot happen
with grandstandmaking a pasttenseform of grandstood We follow Pinker and Princes
(1988)ideathat grandstandtontainsa nounwhich actsasa “barrier” to the percolationof
the pasttensefeature.

The compoundnoun grandstands madeof the adjectve grand and the noun stand.
Following the discussiornof 12.2.3,let us assumehat the noun stang, hasthe corversion
structionin (22).

N©
(22) [Lex: ‘stand(]
|

\VAU
[Lex: ‘stand,’]
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grandstang would thenlook like (24), which we may assumeesultsfrom a constraintik e
(23).

(23) [Lex: ‘grandstang’] » [Lex: ‘grand’], [Lex: ‘stand\’]

(24) [Lex: ‘grandstang’]

0

L , N
[Lex: ‘grand’] [Lex: ‘stanch’]

\VAU
[Lex: ‘stand,’]

Theverbgrandstang comesfrom yet anothercorversion,which would addanotheicat: V,
Lex: ‘grandstand’] nodeto thetop of (24).

Now in orderfor the pastto be grandstoodthe feature[tense: past]would have hadto
percolatefrom the highestV? of [Lex: ‘grandstang’] all theway down to the lowest[Lex:
‘stand,’], resultingin the syntacticstructurein (25).

TO
(25) [tense: pas]
- — T
VO T-1
Lex: ‘grandstang’ [ ) ]
_ tense: pas
 tense: past |
o _
tense: past
|Lex:  ‘grandstang’ |
/\

NO
[Lex: ‘grand’] tense: past
Lex: ‘stand’

VO

tense: past
Lex: ‘stand,’
Func: irreg.pas

Themajorproblemwith this is thatintermediateN® nodeshave the feature[tense:past],
in violation of our usualexpectationghatnounsdo not have tense.We canformulatethis as
theconstraint:

(26) *[cat:N, tense: X]
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As we saw in section3.3.4,for suchconstraintdo be operatve at all, they mustoutrankthe
correspondind®’ERCOLATEALL constraints.

The mostintensecompetitionis thusbetween(25) andthe correctsurfaceform, grand-
standegwherethetensefeaturedoesnotpercolateébelon thehighestv? node. Theevaluation
canbesummarizedn tableau(27).

@7 Sy *[N,tense] | PERCOLATE | [stand,,past]
(tense) —[irreg.past]
0 [grand[[stand]]] ed *
[grand[[stood]] ] *1

As seenin (27), the influence(and even the ranking) of the irregularity inducing [stand,,
past]— [irreg.past]constraints irrelevant.

12.3.2 Truncatory morphology

Constraintdike [Lex: ‘inflate’] » [Func: ‘-ate’] arein principle violable, andindeedthe
differing patternsof violation allow usto seethatnot every constrainiof theform X»[Func:
‘-ate’] is ranked at the samepositionin the hierarchy In a patternwhich Aronoff (1976)
analyzedas“truncatory” morphology English-atehasa habitof failing to appeabeforethe
suffix -able But this doesnot hold for all lexemes.

(28) *navigatable navigable
*negotiatable negotiable
inflatable *inflable

We canexpresghetypical “truncation” of -ateby -ableusingthekind of non-cooccurrence
constrainintroducedn section6.2.1:

(29) NOTGOVERNS ([Func: ‘-able’], [Func: ‘-ate’])
abbreviation: -able>-ate

This constraintdoesnot prevent the lexeme navigate from combiningwith the suffix
-able but it doespreventthe nodefor navigatefrom dominatinga nodewith [Func: ‘-ate’].
Thenext few exampleggive afew of themorepromissingcandidate$or theword navigable

(30) [[navig__]able]
AO

/\

\VAU A1
[Lex: ‘navigate’] [Func: ‘-able’]
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(31) [[navig[ate]]able]
AO

/\

\/0 A1
[Lex: ‘navigate’] [Func: ‘-able']

VTl |
[Func: ‘-ate’]
(32) [--able]
A0

|
A—l
[Func: ‘-able']

Tableau(33) shavs how the grammar/lgicon choosesandidatg30), which has[Func:
‘-able’] and[Lex: ‘navigate’] but no [Func: ‘-ate’]. The fullest candidate(navigateablé
violatestheNOTGOVERNS constraint.The Se/Syinterfaceconstraintarestrongenoughhat
leaving outeither[Lex: ‘navigate’] or [Func: ‘-able’] is notaviableoption. Therequirement
that[Lex: ‘navigate’] dominate[Func: ‘-ate’] is the wealestconstraintof the bunch,soit is
the onethatgivesway.

(33) . ,
[Lex:'navigate’]
Sy ¥« [Func:‘-able’] | -abl¢*-ate || navigatew-ate
O [[navig_]able] *
[[navig[ate]]able] *1
[_ able] *|
[[navig[ate]]] *|

Thesituationis differentwhenthesemanticsequireshepresencef both[Lex: ‘inflate’]
and[Func: ‘-able’]. In this casethewinning candidatedoeshave the[Func: *-ate’] index:

(34)  [[infl[ate]]able]
AO

VO A—l
[Lex: ‘inflate’] [Func: ‘-able']
|

V—l
[Func: ‘-ate’]

This suggestshat-able>-atemustbelower rankedthan[Lex: ‘inflate’] » [Func: ‘-ate’].
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(35) [Lex: ‘inflate’] » [Func:‘-ate’] >
-able>-ate >
[Lex: ‘navigate’] » [Func: ‘-ate’]

Thefollowing tableaushavs how the correctcandidatas chosen:

(36) [Lex:Iinflate’]
Sy Y [Func:-able’] | inflates--ate || -able*-ate
[[infl _Jable] *|
O [[infl[ate]]able] *
[_ able] *
[[infl[ate]] ] *|

12.4 Elaboration

12.4.1 Connections

GPSG

SignBasedMorphology Orgun(1996)

Anderson(1992)on historicalvs. representationdteatment®f derivation— cf. syntac-
tic trees.

12.4.2 Better domination schemata?

| have beenvagueaboutthe orderof elementshouldbeinterpretedn abbreviatedschemata
like:

(37) [Lex: ‘football’l » [Lex: ‘foot’], [Lex: ‘ball’]

If (37)isreallyjustanabbreiation of two DOMINATES constraintsthenthereis noimplica-
tion of linearorderatall. | have assumedhattherearealwaysgoingto beindependenton-
straintsthatwill resultin the correctorderingof thetwo daughtersn anabbreviatedschema,
for example,the constrainthatthe headof a compounde on theright or the constrainthat
the X ~! headof anX® constituenshouldbeon theright.

But independenprinciplesmight not alwaysbe enough.For example ,without ary refer
enceto semanticsthereis no way of telling thatthe headof football is ball ratherthanfoot.
A completetheorywill needsomeway of requiringa particularlinearorderwherenecessaty
Oneway would be with alignmentconstraints.For example,(37) might be anabbreviation
of threeconstraintgatherthantwo:

(38) [Lex: ‘football’] » [Lex: ‘foot’]
[Lex: ‘football’] » [Lex: ‘ball’]
ALIGN ([Lex: ‘football’], Right;[Lex: ‘ball’], Right)
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Anotherway would beto useconstraintschematahatcanexplicitly statewhatthe headof a
constructiorshouldbe:

(39) HASHEAD ([Lex: ‘football’], [Lex: ‘ball’])
HASDAUGHTER ([Lex: ‘football’], [Lex: ‘foot’])
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