
MOT: Sketchof anOT approachto morphology
DRAFT

Kevin Russell
krussll@cc.umanitoba.ca

July24,1999



Contents

1 Intr oduction 5
1.1 Parallelrepresentations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1.1.1 Theassembly-linemodel . . . . . . . . . . . . . . . . . . . . . . . . 6
1.1.2 Parallelevaluationof sub-representations. . . . . . . . . . . . . . . 6
1.1.3 Lexical entriesasinterfaceconstraints. . . . . . . . . . . . . . . . . 7
1.1.4 TheGrammar/Lexicon . . . . . . . . . . . . . . . . . . . . . . . . . 8

1.2 Overview andplan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.2.1 Structureof achapter. . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.2.2 Overview of chapters. . . . . . . . . . . . . . . . . . . . . . . . . . 10

1.3 Miscellaneousissues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
1.3.1 Connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
1.3.2 Whatdoes“MOT” mean? . . . . . . . . . . . . . . . . . . . . . . . 11
1.3.3 Againstsmall-scalemodularity. . . . . . . . . . . . . . . . . . . . . 12

2 Overview of Optimality Theory 16

3 Representations 17
3.1 Semanticrepresentations. . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3.2 Phonologicalrepresentations. . . . . . . . . . . . . . . . . . . . . . . . . . 18

3.2.1 Features. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
3.2.2 Rootnodes(or theskeleton) . . . . . . . . . . . . . . . . . . . . . . 18
3.2.3 Prosodicstructure. . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
3.2.4 Underspecification. . . . . . . . . . . . . . . . . . . . . . . . . . . 20

3.3 Morphosyntacticrepresentations. . . . . . . . . . . . . . . . . . . . . . . . 22
3.3.1 Syntaxabove theX

�
level . . . . . . . . . . . . . . . . . . . . . . . 22

3.3.2 Syntaxbelow theX
�

level . . . . . . . . . . . . . . . . . . . . . . . 23
3.3.3 Morphosyntacticfeatures. . . . . . . . . . . . . . . . . . . . . . . . 23
3.3.4 Mechanismsfor featuralidentity . . . . . . . . . . . . . . . . . . . . 25

3.4 Elaboration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
3.4.1 Connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
3.4.2 What’sMOT andwhat’snot . . . . . . . . . . . . . . . . . . . . . . 27
3.4.3 Tangentialdefences. . . . . . . . . . . . . . . . . . . . . . . . . . . 27

1



2

4 Mor phemic indices 30
4.1 Whatweneed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
4.2 Implementation:LexemicandFunctionalIndices . . . . . . . . . . . . . . . 30
4.3 Elaboration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

4.3.1 Connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
4.3.2 MorphemicindicesneednotbeSaussureansigns . . . . . . . . . . . 31
4.3.3 Indicesin chains . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
4.3.4 What’sMOT andwhat’snot . . . . . . . . . . . . . . . . . . . . . . 36
4.3.5 Tangentialdefences:thelexemicvs. functionaldistinction . . . . . . 36

5 Mor phosyntacticconstraints I: Lexemic constraintswithin syntax 38
5.1 Whatweneed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
5.2 Implementation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

5.2.1 Someotherusesfor intra-syntacticconstraints . . . . . . . . . . . . 40
5.3 Example:Spanishnounclasses. . . . . . . . . . . . . . . . . . . . . . . . . 41
5.4 Elaboration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

5.4.1 Are category constraintsviolable? . . . . . . . . . . . . . . . . . . . 45

6 Mor phosyntacticconstraints II: Functional constraints within syntax 47
6.1 Whatweneed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
6.2 Implementation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

6.2.1 Hierarchicalstructureconstraints . . . . . . . . . . . . . . . . . . . 48
6.3 Shortexamples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

6.3.1 RegularandirregularEnglishpasts . . . . . . . . . . . . . . . . . . 50
6.3.2 RegularandirregularGermanplurals . . . . . . . . . . . . . . . . . 52

6.4 Elaboration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
6.4.1 Alternativesto headmovement. . . . . . . . . . . . . . . . . . . . . 54
6.4.2 Word-syntaxandrealizationalmorphology . . . . . . . . . . . . . . 56

7 Spellout,yields,and morphs 59
7.1 Whatweneed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
7.2 Implementation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
7.3 Elaboration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

7.3.1 Connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
7.3.2 Discontinuousmorphemes. . . . . . . . . . . . . . . . . . . . . . . 62
7.3.3 Sy-Serelations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

8 Phonomorphemicconstraints I: Segmentalrequirements 65
8.1 Implementation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

8.1.1 TheVariablesMethod . . . . . . . . . . . . . . . . . . . . . . . . . 66
8.1.2 TheNo-VariablesMethod . . . . . . . . . . . . . . . . . . . . . . . 67

8.2 Illustration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
8.3 Elaboration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72



3

8.3.1 Connections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
8.3.2 What’sMOT andwhat’snot . . . . . . . . . . . . . . . . . . . . . . 72
8.3.3 Rankingphonomorphemicconstraints. . . . . . . . . . . . . . . . . 72
8.3.4 Tangentialdefences. . . . . . . . . . . . . . . . . . . . . . . . . . . 73

8.4 Example:Rotumanmetathesis. . . . . . . . . . . . . . . . . . . . . . . . . 73

9 Phonomorphemicconstraints II: Alignment 74
9.1 Concatenation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
9.2 Prosody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

9.2.1 Prosodic“content” . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
9.2.2 Prosodicsubcategorization . . . . . . . . . . . . . . . . . . . . . . . 78
9.2.3 Prosodicpositioning . . . . . . . . . . . . . . . . . . . . . . . . . . 78

9.3 Example:Frenchelision,liaison,andh-aspiŕe . . . . . . . . . . . . . . . . . 78
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Chapter 1

Intr oduction

This sketchpresentsa versionof Optimality Theory(MOT) which canbe usedto analyze
caseswheregeneralizationscrucially dependon the relationsbetweenmorethanonekind
of linguistic representation.Most of thesketchwill bedevotedto illustratinghow problem
casesin thetheoryof morphologycanbehandledusingconstraintson theinterfacebetween
phonologyandsyntax.Sucha framework allows a synthesisof thestrengthsof bothword-
syntaxandrealizationalapproachesto morphology.

Someof thefeaturesof thecurrentproposalinclude:� An OT grammarevaluatesall sub-representations(e.g.,phonology, syntax,semantics)
in parallel.Thereis noserialderivationbetweenmodulessuchthat,for example,syntax
is the“input” to morphologyor phonology.� An OT grammarcan imposeinterfaceconstraintson which phonological,syntactic,
andsemanticrepresentationscanco-occurwith eachother.� Theinformationof “lexical entries”is nothingmorethanspecializedversionsof such
interfaceconstraints.� Thereis no needfor the “lexicon” to containpiecesof representation,suchaspartial
syntacticnodesor phonologicalunderlyingrepresentation.

1.1 Parallel representations

Thejob of agrammar/lexiconwithin MOT is to judgecompletelinguistic representationsfor
whetheror not they arelegalstructuresof thelanguage.I will assumethata completerepre-
sentationconsistsof at leastthreesub-representationas,oneeachfor phonological,syntactic,
andsemanticinformation.�

Ph,Sy, Se �(1)

5



Chapter1: Introduction 6

1.1.1 The assembly-linemodel

The mostcommonassumptionwithin formal linguisticshasbeenthat the relationshipbe-
tweensub-representationsis serialandderivational.Figure1.1showsonetypicalview of the
architectureof a linguistic theory. Non-linguisticcontentlikeanideais takenas“input” and
transformed,by a seriesof steps,into a differentnon-linguisticcontentlike a soundwave.
In betweenarea seriesof blackboxes,or “modules”,which cannotcommunicatewith each
otherexceptby passinga representationin a singledirection. Eachmoduletakesan input
representationandcreatesanoutputrepresentation,which servesastheinput representation
to thenext modulein theassemblyline.���	�

Semantics
�	�

Syntax
�
�

Morphology
�	�

Phonology
�	�

Phonetics
�	���

Figure1.1: An assemblyline view of grammar

Most work in OT seemsto have implicitly adoptedthis assembly-lineview of theoverall
architectureof language.While individual modules(specificallyphonologyandsyntax)are
arguedto functionnon-derivationally, the relationshipbetweenmodulesis usuallyassumed
to be linearanddirectional. Eachmodulehasan input andanoptimaloutput— the inputs
comefrom somewhere,andtheoutputsgosomewherefor furtherprocessing.

1.1.2 Parallel evaluation of sub-representations

MOT rejectsthe assembly-lineview of how sub-representationsare relatedto eachother.
It takesseriouslythe claim that the job of a grammaris not to constructa representation
to order (or even to choosea representationbasedon someinput), but simply to look at a
completelinguistic representationandjudgewhetherit is a legal or illegal representationof
thelanguage.

In MOT, a completerepresentation
 Ph,Sy,Se� is a legal representationof the language
if andonly if eachof its sub-representationsis optimal in an evaluationthat holdsthe oth-
ersconstant.Considerthefollowing schematicrepresentationof a single-word utteranceof
English,cats.
�� ��� ��� � � , [N � ,plural], � � ,� ,� ,...���(2)

This representationis legal in English becauseeachof its sub-representationsis optimal,
giventheothertwo. It is themostoptimalof aninfinitenumberof candidatesthatareidentical
to (2) exceptpossiblyin having adifferentPh:
�� ��� ��� � � , [N � ,plural], � � ,� ,� ,...���
�� �
��� � � , [N � ,plural], � � ,� ,� ,...���
�� ��� ��� � � , [N � ,plural], � � ,� ,� ,...���
��  
!	"�� � , [N � ,plural], � � ,� ,� ,...���

...

(3)
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It is the mostoptimal of an infinite numberof candidatesthat are identical to it except in
possiblyhaving adifferentSy:#�$ %�& '�( ) *

, [N + ,plural], , - ,- ,- ,....�/#�$ %�& '�( ) *
, [N + ,singular], , - ,- ,- ,....�/#�$ %�& '�( ) *
, [V + ,plural], , - ,- ,- ,....�/#�$ % & '�( ) *
, [Prep+ ,past], , - ,- ,- ,....�/

...

(4)

It is the mostoptimal of an infinite numberof candidatesthat are identical to it except in
possiblyhaving adifferentSe:#�$ % & '�( ) *

, [N + ,plural], , - ,- ,- ,....�/#�$ %�& '�( ) *
, [N + ,plural], -0/#�$ %�& '�( ) *
, [N + ,plural], ,21 , 1 , 1 ,....�/

...

(5)

It is possible,andsometimeshelpful, to think of eachof theseevaluationsashaving the
othertwo sub-representationsas“inputs”. Evenso,theMOT approachis not directional.Sy
couldconceivably beseenasaninput in thecalculationof Ph,but Phcanalsobeseenasan
input in thecalculationof Sy.1

1.1.3 Lexical entriesasinterface constraints

In judginga representationlike (2) to begrammaticalor ungrammatical,thegrammardoes
not only needto make surethat eachof the individual sub-representations,Ph,Sy, andSe,
areaswell-formedaspossible,it needsto makesurethatthoseparticularsub-representations
“belong” with eachother. While

$ %�& '�( *
may be a well-formedPh and 1 may be a well-

formed Se, the result of putting them togetherinto
#3$ %�& '�( *

, [N + , sing], 14/ is not well-
formed.Weneedsomewayof ruling this out.

Therewill clearlyneedto beinterfaceconstraintstomakesurethatthesub-representations
in alinguisticrepresentationcanco-occurwith eachother. Oneof themostfully studiedkinds
of constraintson thePh/Syinterfacearetheprinciplesthatdeterminewhereprosodicphrase
boundariesshouldgo in Ph,basedon variousaspectsof theSy (cf. Selkirk (1995),Nespor
andVogel(1986),Truckenbrodt(1999)).Many long-recognizedsoftuniversalsareprobably
also interfaceconstraintsthat may be outranked: “An X + in Sy correspondsto a prosodic
word in Ph”, “An objectin Secorrespondsto anominalin Sy,” andsoon.

Oneof theclaimsof MOT is thattheinformationthathastraditionallybeenseenas“in-
side” a lexical entry is really just anotherkind of interfaceconstraint. Lexical entriesare
essentiallyconstraintsone which piecesof one sub-representationcan be associatedwith
which piecesof anothersub-representation.For example,if a terminalnodein Sy corre-
spondsto a pieceof Sethatrepresentsa feline entity, thenthatSy nodehadbetterbeanN +

1pacePullumandZwicky’sphonology-freesyntax
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andbearthefeature[+count]. Further, if a pieceof Ph is associatedwith thatSy node(and
therehadbetterbe one),thenthat Ph piecehadbettercontainthreeroot nodes,the first of
whichdominatesthefeaturesfor [k], andsoforth.

This view contrastswith the traditional approachto the lexicon, wherea lexical entry
actuallycontainssmall piecesof Ph,Sy, andSerepresentations.In Generative Phonology,
thephonologicalinformationof a lexical entryis storedsomewherein anUnderlyingRepre-
sentation(UR), 5 6
7�8 5 , which is supposedto bequalitatively thesamekind of thingasthePh
representationthatis computedon-linewhenplanninganutterance.While onecouldimagine
an MOT approachto the Ph/Syinterfacethatusesa warehouseof URs,an MOT approach
canalsodo all the samework using thosekinds of constraintswhich will be neededany-
way whetherwe assumeURsor not. This sketchwill explorethekindsof MOT approaches
wherethereis no lexicon containingpiecesof representation.2 Since,unlike standardOT,
we will not be usingURs, we will alsonot needmany of the additionalmechanismsthat
standardOT usesto copewith URs,suchasCorrespondenceTheory,3 lexicon optimization,
or morpheme-specificconstraintre-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 candidaterepresentationsin thesame
way aswell. I arguethat this is thecase,thatboth “grammatical”and“lexical” constraints
exist in a singleconstrainthierarchyandarebroughtto bearon candidaterepresentationsin
a singleevaluation,thatotherwiseoperatesmuchasit doesin standardOT. Becauseof the
dificulty in drawing any firm dividing line betweenpurely “lexical” constraintsandwider
constraintsof thegrammar, I will oftenreferto thegrammar/lexicon of a language,treating
it asasingleformal system.

Therearetwo sensesin which “grammatical”and“lexical” constraintsareinextricable.
First, even if therewere a way of telling them apart, they are interleaved togetherin the
OT constrainthierarchyof the language,with no noticeabledifferencein their mannersof
application. But there is no clear-cut way of telling them apart. Lexical constraintscan
usuallybeviewedsimplyasveryspecificgrammaticalconstraints,or to paraphraseaninsight
of many construction-basedapproachesto linguistics,grammaticalconstraintscanbeseenas
very generallexical constraints.Thereis no differencein form or mechanismbetweenthe

2As we proceed,it will becomeclearerwhatsomeof theconsequencesareof treatingthecontentof mor-
phemesasinterfaceconstraintsratherthanaspiecesof representation.To someextent,theideasarenotational
variants.Oneof thedifferencesis that,if we treatlexical informationasconstraints,thereis no a priori reason
why that informationshouldbe representationallycoherent,e.g.,thereis no reasonto expectthat we should
beableto condenseall thephonologicalinformationof a lexical entryandencapsulateit within a singlewell-
formedPhrepresentation.Instead,lexical constraintson thephonologymight demandcontradictoryproperties
(only oneof which couldbesatisfiedin a particularenvironment),might completelyunderspecifylinearorder,
andsoon.

3Someversionof CorrespondenceTheorymight still beneededto dealwith reduplicationor with casesof
paradigmfaithfulness,if suchreallyexist, but this is anopenquestion.
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generalconstraintof XXX requiringall nounsto have the prosodicform of a trocheeand
the lexically idiosyncraticconstraintof MoroccanArabic requirngthe singularnoun‘girl’
to have theprosodicform of a trochee(wherethemoregeneralconstraintsof the language
would ordinarily result in it beingan iamb, cf. Russell1999). The two constraintssimply
have different rangesof applicability. The XXX constraintis at work in every utterance
containinga N 9 node;theMoroccanArabic constraintappliesnon-vacuouslyonly to those
representationsthatcontainthenoun‘girl’.

Thereareno goodcriteria for splitting thesetwo constraintsinto two water-tight cate-
gories. (If two nounsof a languagebehaved thesameidiosyncraticway, is it still a lexical
constraint,or a grammaticalconstraintsensitive to a class? If ten do? A hundred?)Any
attemptto do so would run into the “mini-modularity” problemsthat I inveigh againstin
section1.3.3.In this sketch,I will notattemptto doso.

(Similar problemsexist in trying to draw firm distinctionsbetweenword-sizedlexical
itemsandidiomsthatarenecessarilylexically listed,andbetweenidiomsandconstructions.)

1.2 Overview and plan

1.2.1 Structure of a chapter

Chapterswill typically follow thesamegeneraloutline.
The first section,“What we still need,” will be a quick overview of a questionthat the

theorystill needsto addressandapieceof formalismor someotherideathatcanhelpaddress
that question. The “Implementation”sectionwill work out the formal detailsof the idea,
togetherwith any additionalassumptionsthatareneeded,so that it canbeusedin anMOT
framework. Thiswill usuallybefollowedoneor moreshortexamplesof theformalizedidea
appliedto a smallproblems.

The“Elaboration”sectionwill explore the ideasof thechapterandsomeof their impli-
cationsin moredetail.Someof thetypical subsectionswill be:

1. “Connections”,whereI discussthesimilaritiesanddifferencesof the implementation
just discussedcomparedwith otherproposalsin the literature.Ratherthanconstantly
sprinkling the restof the text with long lists of citationsandhistoricaldigressions,I
have generallytried to keepreferencesto otherwork in this section,evenwhenI have
adoptedthatwork wholesale.This is merelyanattemptto improve thereadabilityof
thetext, not to minimizetheintellectualdebtI oweto thework of others.

2. “What’sMOT andwhat’s not” — As I go along,I generallytry to make it clearwhich
claimsarecentralto MOT asa researchprogramandwhich aresimply assumptions
adoptedto allow concreteanalyses.This sectionre-emphasizesthedistinction,trying
to point out thevarietyof waysin whichanMOT theorycouldbefleshedout.

3. “Tangentialdefences”— I havemademany choicesin thissketchwhicharenotcentral
to an MOT researchprogram,but which I believe in morestronglythanif they were
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mereworkingassumptions.For someof these,I will offer argumentsin the“Tangential
defences”sectionthat,even if anMOT-basedtheorycouldchoosedifferently, sucha
theorywouldbelessexplanatory.

1.2.2 Overview of chapters

Chapter2 offersabrief review of OptimalityTheoryandthemechanicsof constraintevalua-
tion.

In orderto giveconcreteanalyses,someassumptionshaveto bemadeaboutwhatsyntac-
tic andphonologicalrepresentationslook like,assumptionswhich arenot necessaryfeatures
of an MOT framework. Chapter3 outlinessomeof the specificassumptionsthat I will be
using in this sketch. In phonology, I assumethe standardideasof featuregeometryand
the prosodichierarchy. In syntax,the representationsare roughly of the kind usedin the
PrinciplesandParametersframework (of the late pre-Minimalismera). I usea singleSy
sub-representationfor both“morphological”(sub-X: ) and“syntactic” (X : andabove) levels.

In chapter4, I introducethe ideaof a morphemicindex, a featurethat canbe borneby
a Sy nodeto uniquely identify which “morpheme”it represents.Many constraintson the
Ph/SyandSy/Seinterfaceswill besensitive to thepresenceandidentitiesof theseindices.I
distinguishbetweenlexemicandfunctional morphemicindices,which roughly reflectsthe
traditionaldistinctionbetweenlexical categories(or open-classitemsor “content”words)on
the onehandand functional categories(or closed-classitems or “function” words)on the
other. Chapter5 looksatsomeof thekindsof constraintsthatapplypurelywithin Sythatare
sensitive to thepresenceof individual lexemic indices. (Intuitively, suchconstraintsencode
thesyntacticpropertiesof a lexical item.) Chapter6 looksat thekindsof constraintson Sy
thataresensitive to individual functionalindices. Chapter6 alsodiscusseshow the frame-
work developedso far offers an interestingcompromisebetween“realizational” or “Item-
and-Process”approachesto morphologyand“word syntax”or “Item-and-Arrangement”ap-
proaches,maintainingthestrengthsof both.

Chapter7 dealswith the primitive relationbetweenSy nodesandsequencesin Ph that
allows themto beassociatedwith or correspondto eachother. I referto this asthespell-out
relation.Much of theinformationof a lexical entryis essentiallyconstraintson thepossible
spell-outrelationships.In chapter8 I discusssomemechanismsby which suchconstraints
canwork, for example,how thegrammar/lexiconcanrequirethatthespell-outof theSynode
with thelexemicindex ‘cat’ shouldcontaina[k]. Chapter9 looksathow thegrammar/lexicon
canplacerequirementson where in Phthespell-outsof differentSy nodesoccur, usingthe
GeneralizedAlignmentconstraintschemaof OT (McCarthyandPrince,1993a).

Thenext threechaptersexplorethreeconfigurationswherethesamestretchof a Phsub-
representation“contains” two or more “morphemes”,that is, where the sameroot nodes
are subjectto two or more setsof morphemicinterfaceconstraints. Chapter10 looks at
thosecaseswherethetwo morphemicindicesinvolvedarein two differentSy nodeswhich,
throughthevagariesof OT alignmentconstraints,arespelledout in thesamestretchof Ph.
Chapter11 looksat thosecaseswherea lexemicanda functionalindex on thesameSynode
mayimposeconflictingrequirementson thatnode’s spell-out.Finally, chatper12 dealswith
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caseswhereoneindex’snodeis themotherof theother’s, for example,wheretheN ; nodeof
thederivednounelectricity dominatestheA ; nodeof its baseelectric.

1.3 Miscellaneousissues

1.3.1 Connections

Themainideasof this sketcharehardlyoriginal.
Many differentstrandsof linguistic theorizinghave convergedon theview of linguistic

structureasseveralsub-representationsthatco-exist in parallelandthegrammarandlexicon
asthewayof constrainingor licensingthatco-existence.

Unificiation-basedtheoriesof syntaxhave beenbasedon this idea. Fromthebeginning,
Lexical FunctionalGrammar(e.g.,Bresnan,1982)hasbeenconcernedwith therelationship
betweenthe independentlevelsof constituent-structure(or phrasestructure)andfunctional
structure.SomemorerecentLFG work hasproposedadditionalpossiblelevels,suchasmor-
phologicalstructureor argumentstructure.Head-drivenPhraseStructureGrammar(Pollard
andSag,1994) is concernedwith properlycoordinatingparallel representationsin syntax,
semantics,and phonology(thoughthey usea slightly differentdivision than the tripartite<
Ph,Sy, Se= assumedhere). Much of thework in Declarative Phonology(e.g.,Bird, 1990;

Scobbie,1991)assumesthesamekind of parallelrepresentationandexploreshow thephono-
logical sub-representationcouldbestbeintegratedinto aunification-basedgrammar.

Anotherstrandof theoryusingthesameideais Autolexical Grammar(Sadock,1991).
Oneof themostextendedanddeliberateargumentsfor parallelrepresentationsandagainst

a derivationalrelationshipbetweenthemis Jackendoff (1997). Indeed,mostof the present
sketchcouldbeseenasanattemptto implementwithin OT thesameresearchprogrambeing
pursuedby Jackendoff (1997).

Therearealsoantecedentsfor theideathatthecontentof morphemesis encodedin con-
straintsratherthanrepresentations.It hasbeenexploredin somedetailin DeclarativePhonol-
ogy(e.g.,Scobbie,1991;Russell,1993;Walther,1995,1997).Within OT, it hasbeenargued
for by Hammond(1995)andRussell(1995)andapplied,in a limited form, in work suchas
?) and?). A relatedidea,with a slightly different implementation,is exploredin Golston
(1996).

1.3.2 What does“MO T” mean?

Theletters“MOT” standfor absolutelynothing.
Several peoplehave told me that any new proposalneedsa flashyacronym in orderto

be accepted.I resistedthis advicefor a long time, swore I would never succumbto such
a barbarism,andbeganwriting this sketchwith a pureheart. As I wrote,however, I found
myselfusingcircumlocutionssuchas“the generalsortof framework outlinedin this sketch”
and“the kind of proposalI amarguing for here”sooftenthat I despairedof ever fitting the
lessandlesssketch-likesketchinto undera thousandpages.Reluctantly, I admitteddefeat.
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ThoughI have beenforcedto resortto anacronym to referto “the generalsortof frame-
work that I am arguing for here”, I refuseto have that acronym standfor something.The
proposalis somekind of versionof Optimality Theory, sotheletters“OT” make sense.The
proposalreliescrucially on Multiple representations,andits mainusein this sketchis to ex-
plore problemsin the theoryof Morphology, so “M” is asgooda choiceasany for a third
letter. But I still deny that“MOT” actuallymeansanything.

(As a specialaccommodationfor thosereaderswho simply can’t copewith anabbrevia-
tion thatdoesn’t abbreviateanything, you may, if you insist,chooseto believe thatMOT is
namedin honourof theannualMontreal-Ottawa-Torontophonologyworkshop.)

1.3.3 Against small-scalemodularity

Thereis onephilosophicalstandwhich informsmany of theindividual choicesmadein this
sketch,thoughit is not logically relatedto thegeneralMOT framework: I believe that it is
usuallyinappropriateto useformal categoriesor devicessuchasmodulesto explain statis-
tical correlationsbetweenphenomena,especiallywhenthemodulesdivide thingswhich are
substantiallythe“same”.

To illustratewhatI mean,considerthemuch-debateddistinctionbetweeninflectionaland
derivationalmorphology. Bothdealwith the“same”material,theinternalstructureof words,
but tend to do so in slightly differentways. Inflectionalmorphology, suchasheal> past
tensehealed, typically hasanumberof properties:

1. Inflectionalmorphologytendsto beproductive. (Youcanaddthepasttensemorpheme
ontopracticallyany verbof English.)

2. It tendsto bephonologicallytransparent.(Thebaseheal undergoesvery few phono-
logical changesin thepasttense.)

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. Inflectionalmorphemestendsto occurin anouterposition,specifically, further away
from theroot thanany derivationalmorphemes.

5. It is sometimesarguedthat inflectionalmorphologynever changesthecategory given
by thebase.(heal is a verb,healedis still a verb.)

The oppositetendenciesarefound in derivationalmorphology, suchasverb heal > noun
health: it tendsto be unproductive (you can’t add-th onto any verb you feel like), phono-
logically opaque(thebaseheal undergoesphonologicalchanges),andnon-compositionalor
semanticallyopaque;it canchangethecategoryof theword;derivationalmorphemestendto
occurcloserto theroot thaninflectionalmorphemes.

Sowehaveanumberof logically independentproperties— compositionality, productiv-
ity, phonologicaltransparency, positionin theword,ability to changecategory— whichhave
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a strongstatisticaltendency to occurtogether. The standardresponseof formal linguistics
theoryto sucha correlationis to positmodules.Therewould beaninflectionalmorphology
module,setup in sucha way that its resultsarenecessarilycompositional,productive, and
soforth. And therewouldbeaderivationalmorphologymodule,setup in suchaway thatits
resultsareunproductive,non-compositional,phonologicallyopaque,category-changing,and
closeto theroot.

Someproblemsimmediatelyarisefor this simplisticdescriptionof inflectionandderiva-
tion. First, it is not true that derivationalmorphologynecessarilyhasthe attributeswe just
attributedto it. Derivationalmorphologycan be productive, compositional,andphonolog-
ically transparent— the -nessof, for example,healthinesscanbe addedto practicallyany
adjective,givesapredictablemeaning,anddoesn’t changethephonologyof thebase.Deriva-
tional morphologyneednot changecategory (e.g.,adjective good ? adjective goodly). So
our two modulesdon’t have a complementarysetof abilities. Instead,thederivationalmod-
ule hasall the abilities of the inflectionalmodule,which seemsto have a propersubsetof
derivationalabilities.But eventhisgeneralizationis toostrong.Inflectionalmorphologycan
bephonologicallyopaque(e.g.,feel ? felt ). It canbelessthanfully productive(therecanbe
oddgapsin paradigms).It canbelessthancompletelycompositional.Possibly, it caneven
changethecategory of theword.4

Therearetwo generalresponsesto theseproblemsthat canbe madeby formalistswho
arecommittedto a modularanalysis:addingescapehatchesto themodulesandnarrowing
theexplanatoryscopeof themodularanalysis.Neitheris veryattractive.

We might weakenthemodularanalysisby addingspecialescapehatchesthatwill allow
the observed but rarecombinationsof properties.In actualanalyses,theseescapehatches
have tendedto be dangerouslyvaguelydefined.But even if escapehatchescouldbe rigor-
ouslydefined,usingthemvitiatestheentirepurposeof amodularanalysis.Weareinterested
in explainingwhy propertiesA andB go togethersooften. By dividing work betweentwo
modules,we canget a straightforward (if empirically inadequate)implementationthatwill
allow only the logical possibilitiesA&B and @ A& @ B. If formal escapehatchesalsoallow
thepossibilitiesA& @ B and @ A&B, weareexactlybackwherewestarted.

An accountusingno modulesandfreely allowing all four possiblecombinationsis an
incompleteexplanation. We would like someexplanationwhy so few As arenot-Bs,and
this explanationwill likely have to befunctionalistratherthanformal. But modularitywith
escapehatchesmerelypostponestheexplanation.If thereis anescapehatchthatallows As
to be not-Bs,we needan explanationwhy so few As avail themselvesof the escapehatch
— in short, why so few As are not-Bs — and this explanationtoo will likely have to be
functionalist. (Pseudo-functionalistnon-explanationslike “The escapehatchis expensive”
canonly satisfyusfor solong.)

The secondpossibleresponseis to narrow the rangeof propertieswhosecorrelationis
to be explainedby the segregation into modules. This is essentiallythe approachof the

4English-ing createsnounsandadjectivesoutof verbs.It seemsto haveall theotherpropertiesof inflection.
The only excusefor not classifyingit as inflection would be a stipulationthat any category-changingis by
definitionderivation.
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Lexical Phonologyto Englishmorphology, which tries to accountonly for the correlation
betweenphonologicaltransparency andanaffix’spositionin theword. SomeEnglishaffixes
affect thestressor phonemiccontentof their base(suchas-ian in Darwinian); somedo not
(suchas-ism in Darwinism). Overwhelmingly, the phonologicallyopaqueaffixes tendto
occurcloserto the root thanphonologicallytransparentaffixes(soDarwinianismis a legal
word,but *Darwinismianis not). Lexical Phonologyexplainsthiswith two modules(usually
calledstrataor levels),themodulewhichdoesopaqueaffixationapplyingbeforethemodule
which doestransparentaffixation (andtherforeaddingits affixescloserto theroot). Thereis
a tendency for the resultsof the innerandopaquemoduleto benon-compositional,unpro-
ductive,category-changing,andsoon, anda tendency for theouterandtransparentmodule
to be composition,productive, category-preserving,andso on. But Lexical Phonologyhas
relinquishedany claim to accountfor thesetendenciesformally. The statisticalcorrelation
betweenseveral logically independentpropertieshasbeenreducedto a formal relationship
betweenjust two of them.

But eventhis separationis too strong.It turnsout thatphonologicallytransparentaffixa-
tion canoccurcloserto theroot thanphonologicallyopaqueaffixation. In developmental, for
example,the stress-neutral-ment occursinsidethe stress-shifting-al. Onesolutionto this
within Lexical Phonologyhasbeenthe ideaof the “loop” — anescapehatchwhich allows
theopaquemoduleto work afteraswell asbeforethetransparentmodule.Theescapehatch
givesus the problemsalreadydiscussed:insteadof comingup with functionalistexplana-
tionswhy transparentsuffixesareoutsideof opaquesuffixessooften,wemustcomeupwith
functionalistexplanationswhy theloop is usedsoinfrequently.

Theescapehatchis moreor lessmandatoryat this point. We can’t narrow thescopeof
the accountany further, sincewe have only two propertiesleft. A modularseparationthat
handlesonly onepropertyis utterly useless.We might aswell setup a modulethathandles
wordswith [k] andamodulethathandlesall otherwords,or amodulethathandlessentences
aboutsleepingandamodulethathandlesall othersentences.5

To sumup, in order for a modularaccountto be useful, it must accountfor a perfect
correlationbetweentwo or morelogically independentproperties.If thereis no correlation
atall, amodularaccountis pointless.If thecorrelationis merelystatistical,amodularaccount
musteventuallycomeup with exactly thesamekindsof functionalexplanationsfor why the
full power of the formal systemis usedin a lopsidedway. It getsto slightly rephrasethe
questionneedinga functionalexplanation,but only at thecostof carryinga greatdealmore
formalbaggage(modules,interfacesbetweenthem,escapehatches)thatmustbedefinedand
somehow constrained.

Unfortunately, naturallanguagesoffer very few correlationsthat areperfectenoughto
benefitfrom a modularanalysis.We’re going to have to comeup with functionalistexpla-
nationsfor how exactly formal systemsareused.6 If we’re goingto needsuchfunctionalist
explanationsanyway, I believe theformal systemitself might aswell beassimpleaspossi-

5In fact,preservinga Lexical Phonologymodularaccountcouldstill beuseful,sincethesingle“property” I
have beendesignatingasphonologicaltransparency is actuallya practicallyperfectcorrelationbetweena few
logically independentphonologicalproperties,suchasstressshifting,vowel changing,andgeminatereduction.

6SeeBoersma(1998)for a goodexampleof how this canbedonein a rigorousway for phonology.
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ble. This is theunderlyingreasonfor many of thespecificchoicesI make in this work, for
example,thechoicein chapter3 thatit is notworthhaving amoduleto dealwith a “morpho-
logical word” asdistinct from phonologicalwordsandsyntacticwords. This generalstand
andthespecificchoicesthatflow from it arenot necessarypartsof theMOT framework. It
would indeedbe possibleto have a muchhigherdegreeof small-scalemodularizationand
still maintainthebasicguidingprinciplesof MOT — indeed,OT in generalandMOT in par-
ticularprobablyoffer themostconvenientmechanismsfor formalizingandimplementingthe
necessaryescapehatchesin a rigorousway. But I believe thelessmodularversionpresented
in this work is considerablysimplerthanthealternatives— andthatmakesit betterat least
for thepurposesof presentinganew approach,if notfor thepurposesof accuratelymodelling
thehumanlanguagefaculty.

Noneof this arguesagainstlinguistic moduleson a largerscale.Therearegoodreasons
for treatingphonologyandsyntaxasdifferentmodules,becausethey dealwith qualitatively
differentkindsof formal stuff. (Inflectionalandderivationalmorphology, on theotherhand,
dealwith thesamekind of formalstuff, just in waysthatarequantitatively different.)Never-
theless,while acceptingPh,Sy, andSeasdifferentlevelsof representation,I do not wish to
placea priori restrictionsonwhatkindsof interfaceconstraintscanholdbetweenthem.

Theexperienceof linguisticsstronglysuggeststhat interfaceconstraintsdo not have un-
fetteredaccessto any pieceof a sub-representationthey want. Ph constraintson nasalas-
similation do not seemto have direct accessto Sy informationabouttense. Sy extraction
constraintsdo not seemto have accessto Phinformationaboutvoicing. Ultimately we will
want a full theory to explain what structuralaspectsinterfaceconstraintscan refer to and
whataspectsthey cannot.But this is anempiricalissue.

Onepossibilityis thattheinterfaceconstraintsbetweensub-representationsmustuseone
of a limited numberof schemataprovidedby UniversalGrammar. In thePh/Syinterface,for
example,theGeneralizedAlignmentschemaof McCarthyandPrince(1993a)seemsto play
a role. As we go along,I will bemakingproposalsfor otherinterfaceschematathatmaybe
neededin a completetheory. But I believe it wouldbea mistake to choosea setof schemata
aheadof timeor to placerestrictionsontheirnumberandpowers(e.g.,PullumandZwicky’s
claimthatPh/Syconstraintscanonly affect theshapeof Ph,notSy),beforetrying to account
for awide rangeof phenomenain anMOT framework.
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Overview of Optimality Theory
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Chapter 3

Representations

MOT seesthebusinessof grammarasdeterminingin a declarative way thelegality of com-
plete linguistic representations.The declarative principlescancertainly be usedfor other
tasks,e.g.,creatingnew lexemes,parsing,generatingutterances,evenassigningthebestin-
terpretationto ill-formed utterances,but their main theoreticalwork is to distinguishlicit
from illicit representations.

Thesecompletelinguistic representationscontainall thekindsof informationwhich are
grammaticallyrelevant for theutterance.Following a commonpractice,I will assumethey
consistof threesub-representations— phonological,syntactic,andsemantic— andI will
diagramthem (usually in an abbreviated form) with the sub-representationsin that order
betweenanglebrackets:A

Ph,Sy, Se B(1)

Note that (1) containsno representationspecificallydevotedto morphology. This absence
is not a necessaryfeatureof MOT. It would certainlybe possibleto usea 4-tuple,

A
Ph,M,

Sy, SeB , or any numberof otherdivisionsof labourwith anexplicit morphologicalrepresen-
tation. Here,I merelypoint out my assumptionthat no suchsub-representationis needed.
Somereasonsfor this additionalassumptionwill bediscussedmorefully in the“Tangential
defences”sectionat theendof thechapter.

The main ideasof MOT arecompatiblewith a very wide rangeof theorieson the na-
turesof Ph,Sy, andSe. In orderto presentconcreteanalysesof morphologicalphenomena,
however, we needto narrow down the optionsandmake someassumptionsaboutthe sub-
representations.Wherepossible,I will try to distinguishbetweenthoseconclusionswhich
follow from themain ideasof MOT themselvesandthosewhich only follow with theaddi-
tionalassumptions.

3.1 Semanticrepresentations

Thesemanticaspectsof morphologicalandsententialstructureareimportantandareunde-
servedly slightedin this sketch. I will not make any concreteassumptionson thenatureof

17
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the Sesub-representations.Instead,I will usuallydepictthe Serepresentationin an iconic
form, suchas C . For semanticcontentsthatareharderto represent,I will use D .

3.2 Phonologicalrepresentations

The assumptionsmadehereaboutphonologicalrepresentationswill be ratherconservative
within the tradition of autosegmentalphonology. Therewill be a centralcoordinatingtier
of root nodes(the “skeleton”), which is the nearestequivalentof the traditionalnotion of
segment.Rootnodesthemselvesareorganizedinto largerconstituents,suchasfeet,syllables,
andphonologicalwords.

For themostpart,thephonologicalsub-representationsof candidateswill bedepictedby
meansof a phonetictranscriptionratherthana diagram.Transcriptionswill be in the1996
versionof theInternationalPhoneticAlphabetratherthanin theperhapsmorefamiliarNorth
Americansystem,e.g., IPA E F G will be usedinsteadof [š]. Suchtranscriptionsshouldbe
understoodto beabbreviationsfor fuller phonologicalrepresentations.

3.2.1 Features

Thephonologicalfeaturesystemassumedherewill bemoreor lessfamiliar to phonologists.
The featureswill generallyhave their usualSPEdefinitions(Chomsky andHalle, 1968),as
modifiedby laterconsensusin theautosegmentaltradition.For example,placeof articulation
will be representedby privative articulatornodes(COR,LAB, DOR) asproposedin Sagey
(1986).For concreteness,I will assumethefeatureslistedin table3.2.1

Theanalysespresentedherewill seldombesophonologicallyinvolvedthat they would
benefitfrom a hierarchicalarrangementof features,so I make no specificassumptionscon-
cerningfeaturegeometry, thoughoccasionallyI will make non-crucialuseof intermediate
nodessuchasPlace,Vowel-Place,andLaryngeal.

3.2.2 Root nodes(or the skeleton)

I will assumethatall featuresaredominated(eitherdirectlyor indirectly)by arootnode,and
furtherthatthetier of rootnodesconstitutesthecentralorganizingskeletonof thephonologi-
cal representation.While amoresophisticatedtheoryof thephonology-phoneticsinterfaceis
clearlyneeded,for thepurposesof this sketchit will suffice to think of a root node(together
with thefeaturesit dominates)asrepresentingcertainaspectsof thestateof thevocaltractat
a particularinstantin time. Linearorderbetweenroot nodescorrespondsto temporalorder
betweentheinstantsof time.

Therewill benoneedto assumeindividual tiersfor eachfeature.Adjacency andorderof
featurescanbe determinedby referenceto their dominatingroot nodes(cf. Scobbie,1991;
ArchangeliandPulleyblank,1994).

Unlessotherwiseindicated,violationsof aGeneralizedAlignmentconstraintwill bemea-
suredin termsof rootnodes.For asimplisticexample,theconstraintALIGN(PWd,Left; [d],
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Table3.1: Featuresassumedin this sketch
Consonantfeatures:

[+son]: sonorants,e.g.,[m], [n], [l], [w], H I J
[ K son]: obstruents,e.g.,[t], [b], [s], [v]
[+cont]: fricativesandapproximants,e.g.,[s], [v], H L J
[ K cont]: oral andnasalstops,e.g.,[t], [d], [n], H M�J
[ N nas]: nasalvs. oral sounds
[ N lat]: lateralvs. centralsounds
LAB: labial sounds,e.g.,[p], [m], [w], [f], H OPJ
COR: coronalconsonants,e.g.,[t], [n], [l], [s], H Q J , H I J
DOR: dorsalconsonants,e.g.,[k], H M�J , [q], [x], H R J
[+ant] anteriorcoronals(dentalsandalveolars),e.g., H L J , [s]
[ K ant] post-anteriorcoronals(postalveolarsandretroflexes),e.g., H Q J , H STJ
Vowel features:

[ N high], [ N low]
[ N back]
[+ATR] “tense”vowels,e.g.,[i], [u], [e], [o]
[ K ATR] “lax” vowels,e.g., H U J , H V2J , H W J , H X J
[ N round]

Left) would assessthe candidate[kandi] threeviolation marksbecausetherearethreeroot
nodesseparatingthe[d] from the left edgeof theword (ratherthan,for example,oneviola-
tion markbecausethereis onesyllableseparating[d] from theleft edge,or two becausethere
aretwo consonants).

Therootnodetier will playamajorrole in therelationshipbetweenthephonologicaland
morphosyntacticrepresentations.I will assumethatsyntacticnodescanbeassociatedwith a
stretchof root nodesin thephonologicalrepresentation:Y[Z[\[]

DOR

[ K cont]
[+lo]

COR

[ K voi]

^
N
cat_ ^

Num
plural_

(2)

Otherpartsof thephonologicalrepresentationarenot availablefor this kind of association.
Whereearlierautosegmentalphonologymight have saidthatsomemorpheme“consistsof”
nothingbut a floating[ N back] feature,in MOT thesyntacticnodeof themorphemeis asso-
ciatedto theentireroot nodethatdominatesthe[ N back]feature.

3.2.3 Prosodicstructur e

I will assumeasyllablestructurefamiliar from moraictheory(e.g.,Hayes,1989):
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`badcfeg[gh(3)

Informally, the term nucleuswill be usedto refer to the first mora and(if it dominatesa
vowel) thesecond.Onsetwill beusedto referto theconsonantsthatoccurbeforethenucleus,
codato theconsonantsafterthenucleus.

Syllablescanbe organizedinto feet, which for the mostpart will be eitherbinary left-
headedTrocheesor binaryright-headedIambs.

Feetcanbeorganizedinto phonologicalwordsor prosodicwords(PWds).I will assume
that PWdscanrecursively dominateotherPWds. For example,Englishhappinesscanbe
analyzedashaving thestemhappy footedin acompletePWdbut with thesuffix -nessbeing
outsidethisminimalPWd,but includedin ahigherone.(Thiscorrespondsto theSPEanalysis
thatthereis aphonologicalwordboundaryinsidehappy#ness.)

PWd

PWd

Fh h hg g g
h æ p i n i s

(4)

As canbeseenin (4), wherethesyllablefor nessis dominatedimmediatelyby thehigher
PWd without a mediatingFoot, I do not assumethe Strict Layer Hypothesis(cf. Selkirk,
1984;NesporandVogel, 1986) as an absolutecondition on phonologicalrepresentations.
InsteadI follow Selkirk (1995)in assumingthatstrict-layerbehaviour is theresultof a col-
lection of structuralconstraints,any of which may be outranked by other constraintsand
thereforepotentiallyviolated.

Above the level of thePWd,I assumetherearephonologicalphrases.While these(and
possiblystill higherunits)will benecessaryin any accountof sentencepronunciation,they
will notplayanimportantrole in this sketch.

3.2.4 Underspecification

Underspecificationin underlying representations

SinceMOT hasno underlyingrepresentations(URs),autosegmentalphonology’s notionof
UR underspecificationcannotbecarriedover. TheMOT ideathatdoestheequivalentwork of
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underspecifiedrepresentationsis underspecifyingconstraints,that is, constraintsthatsimply
donot careaboutcertainaspectsof thecandidates.

For example,the initial [k] of j k
l�m n hasthe unmarked value [ o voice] ratherthan the
marked[+voice]. In autosegmentalphonologywith underspecification,thiswouldhavebeen
expressedby having no [voice] featureat all in theUR andadefault rule inserting[ o voice].
In MOT themorphemicconstraintsthatenforcethe lexically unpredictableaspectsfor ‘cat’
aresimply uninterestedin the laryngealfeaturesof the initial stop. While thereare mor-
phemicconstraintsthatwill assessviolationmarksagainstthecandidatesj m l�m n and j p	l�m n for
having the wrong placeof articulation,thereareno similar morphemicconstraintsfor la-
ryngealfeatures.Thecandidatej q�l�m n will receive no violation marksfrom morphemiccon-
straints,nor will j k
l�m n , j q2r l�m n , or j kts l�m n . Thetie (from thepoint of view of morphemiccon-
straints)betweenthecandidateswill bebrokenby generalstructuralmarkednessconstraints
thatassessviolationmarksagainstvoicing,breathyvoicing,ejection,andothermarkedlaryn-
gealfeatures.(Seesection8.1.2for amoreradicalapproachto thiskind of underspecifying.)

Underspecificationin candidates

Thereremainsthequestionof whethercandidates(i.e., potentialsurfaceforms)arefully or
partiallyspecified.In theearliestwork onOT (e.g.,McCarthyandPrince,1993b;Princeand
Smolensky, 1993) it wasassumedthat Gencould insert root nodeswith no featuresat all
(i.e.,epentheticsegments).If, despitetheefforts of constraintslike FILL, any of theseempty
root notessurvived in the winning candidate,they would be interpretedasthe relevant de-
fault segmentsof thelanguageby someundefined,language-specificphoneticinterpretation
component.

SomeOT work (e.g.,Smolensky 199xxx)arguedfor fully specifiedcandidaterepresen-
tations.If a word hasa default [t], it is not becausethewinning candidatehasanemptyroot
nodewhichhasbeeninterpretedasa [t]. Rather, thecandidateis specifiedfor all thefeatures
of [t]: COR,[ o voice],etc.Thereasonthiscandidatewonoverall theotheris that,according
to theconstrainthierarchyof this language,[t] is theleastbadsegment,i.e., * DOR and* LAB

outrank* COR, * [+VOICE] outranks* [ o VOICE] , andsoon.
For concreteness,I will assumethe latter view, that is, thatoptimalcandidatesarefully

specifiedfor all phoneticallyrelevant features. Thereis no needto build this assumption
into the workings of Gen. It is logically possiblefor candidatesto lack certain (or all!)
featurespecifications,but suchcandidatescanbefilteredoutbycooccurrenceand“downward
structure”constraints,suchasCOOCCUR(ROOT, [SON] ), ROOT u PL, LAR u [VOICE].1

The benefitof fully specifiedcandidatesfor analytic self-disciplineis that everything
mustbeverifiablyderivablefrom theinteractionof constraints— nothingis consignedto an
undocumentedwrinkle of Genor thephoneticinterpretationcomponent.Specifically, every
phonologicalfeaturethatinfluencesthephoneticinterpretationis presentin thephonological
representationof theoptimalcandidate.

1Following theterminologyandnotationof BernhardtandStemberger(1997),thedownward-structurecon-
straintROOT v PL is to beinterpretedas“All root nodesdominatea placenode.”
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This leavesopenthe possibility of phoneticunderspecification(asin Keating198xxx).
For example,a languagemight pronouncean unstressedw x y in sucha way that everything
abouttheheightof thetonguebodycanbepredictedby purelyphoneticprinciplesfrom the
phoneticcontext, with no evidencethat the tonguebody is aiming towarda mid height. In
suchcases,it is reasonableto assumethat theoptimalcandidatehasno phonologicalheight
specification.(This might bepossibleif, for example,a constraintlike COOCCUR([HIGH] ,
STRESS) andtheconstraintrequiringthatthesyllablehave no stressbothoutrankthedown-
wardstructureconstraintrequiringthepresenceof aheightfeature,V-PL z [HIGH].)

Oneof the distinguishingtraits of theorieslike Dependency Phonology(Andersonand
Ewen,1987)andGovernmentPhonology(Kaye,Lowenstamm,andVergnaud1986)is that
any collectionof primitive features,no matterhow impoverished,canbe assigneda coher-
ent phoneticinterpretation.Thereis no guaranteethat the sameis true underthis sketch’s
assumptions— a conservative featuresystemwithout thesafetynet of a phoneticinterpre-
tation componentthat canfill in default values. Given the potentiallyfree rankingof con-
straints,thereis nothing in principle that preventsan optimal candidatefrom having, say,
[ { son,+cont]but no placefeatures,but it’ s not clear that we ever find suchcasesof pho-
netic underspecification:“Give me a fricative — labiodental,retroflex, uvular, I don’t care
— whatever is most convenient.” This possibleability to chooseoptimal candidatesthat
are phoneticallyuninterpretableis a disadvantageof the presentsetof assumptions.I do
not addressthe problemhere(thoughI suspectthat revising the featuresystemwill prove
to be a moreproductive strategy thantrying to gerry-rig restrictionsinto Genor imposing
meta-constraintson Eval).

3.3 Mor phosyntacticrepresentations

As with semanticandphonologicalrepresentations,thebroadoutlinesof anMOT framework
is compatiblewith a wide rangeof syntactictheories. I will try to keepsyntacticanalyses
astheory-neutralaspossible,thoughI will almostnever be successful.For concreteness,I
have chosento be asconservative with my Sy assumptionsaswith my Ph ones. I assume,
wherenecessary, thatthesyntacticrepresentationlooksmuchlike thelevel of S-structure(or
perhapsLogical Form) in pre-Minimalistgenerative theory. Somespecificassumptionswill
beoutlinedin thefollowing subsections.

TheSysub-representationin a | Ph,Sy,Se} triple is seenhereasaunifiedrepresentationof
bothsyntacticpropertiesandpropertieswhichareoftenthoughtto bestrictly morphological.
For this reason,an X ~ nodewill not necessarilybe a terminalnode. I will assumethat Sy
sub-representationsdonotcodelinearorder, but thatlinearorderresultsfrom theapplication
of alignmentconstraintsat theSy/Phinterface(seechapter9).

3.3.1 Syntaxabove the X � level

Apart from the assumptionthat inflectionally complex wordsareassembledthroughhead
movement,syntacticstructureabovetheX ~ level will notplaya largerole in thissketch.For
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concreteness,I will make thefollowing assumptions.

1. Sy will respectX-bar theory. For concreteness,I will assumea conservative version
with threebarlevels,indicatedby X � , X � , andXP or X ��� � .

2. Sy can containempty categories, such as tracesand empty pronouns. (Using the
ideasof Chapter4, an empty category is a syntacticterminal nodewhich 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 maximalprojections. Thesefunctionalcategoriesinclude,for exam-
ple,Tense,Aspect,AgrS,AgrO, Mood,Neg, Kase,andNumber.

4. Headsmayparticipatein headmovement.

5. Theremaybeprimitivechainsof coindexedpositions.Theseencoderepresentationally
thederivationaleffectsof Move-alpha.

3.3.2 Syntaxbelow the X � level

Sy also representsstructurebelow the X � level. Subjectto the terminologicalquibblesin
chapter6, we cansaythataffixeshave their own positionsin morphosyntacticstructure.So,
while MOT is in many waysa realizationalapproachto morphology, it is alsopossibleto
haveaconstituentstructureanalysisof words.

I will adoptthe practiceof using negative bar levels to representheadsbelow the X �
level (cf. Selkirk,1982;Lieber,1992,amongothers).Applied to headmovementstructures,
this would resultin (5a)ratherthantheChomsky-adjunctionstructureof (5b) that is usually
assumedin syntactictreatmentsof headmovement.

a. Tns�� ���
V � Tns�t� b. Tns�� ���

V � Tns�(5)

It is assumedin mostwork in the word-syntaxtradition of morphology, and is arguedfor
within the Principles-and-Parametersframework of syntaxby Ouhalla(1991), that affixes
cansubcategorizefor what they attachto in the sameway thatX � headscansubcategorize
for theircomplements.Underthisassumption,(5a)wouldseemto beamoreaccuratepicture.
Thedifferencebetweenthetwo possibilitieswill usuallynot becrucialin this sketch.

3.3.3 Mor phosyntacticfeatures

Nodesof asyntacticrepresentationcanbearawidevarietyof features.Someof thosewhich
will beusedin thissketchareasfollows:
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bly adverb— aswell asfunctionalcategories,e.g.,Tns,Asp,Det.� barlevel. An X � nodewill have [bar: 0], X � [bar: 1], andXP [bar: 2].� relevant categoriesof the verb and/orclause(e.g.,tense,aspect,mood,polarity) and
othersyntacticallyrelevantfeatures,suchas[ � Wh] or [ � anaphor].� agreementfeatures,suchascase,gender, person.� well-motivateddiacritic features,suchas inflection class(cf. Aronoff, 1994;Lieber,
1992).� featureswhichuniquelyidentify morphemes,discussedin thenext chapter.

Morphosyntacticfeaturesshouldnot be confusedwith lexical or functionalcategories.
The categorial informationthat a nodeis a Tns� is different from the informationof what
tensetheclausehas.(Thelatter feature,for example,cantypically percolate.)Thefeatures
of a Tns� nodemight look like (6). Note that the category feature[cat: Tns] andthe tense
feature[tense:past]aredistinct.���� cat: Tns

bar: 0
tense: past
mood: subjunctive

� ���(6)

Inflectionclassfeatureswill playanimportantrole in any realistictheoryof morphology.
Aronoff (1994)offerscogentargumentsfor not identifying morphologicalclasseswith syn-
tacticfeatures.At thesametime,hemanagesto accountfor thestrongrelationshipbetween
the two with default rules. This kind of analysiscanbe expressednaturallywithin an OT
framework. A classicexampleof themismatchbetweensyntacticandmorphologicalcate-
goriesis theLatin nounnauta‘sailor’, which is syntacticallymasculine(it triggersmasculine
agreementon its modifiers)but inflectsmorphologicallyfor caseandnumberexactly asif it
werea femininenounof theLatin inflectionclasstraditionallycalledthe“first declension”.
Wecan’t basenauta’s inflectionson its syntacticgender, norcanwebaseits syntacticgender
on its inflectionclass.Thetwo propertiesmustberepresentedindependently:������ cat: N

bar: 0
num: sing
gend: masc
class: 1stdeclension

� �����(7)
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NP
num: plural
case: nom

��
��
N �
num: plural
case: nom

��
��
N �
num: plural
case: nom

��
cats

Figure3.1: Percolationof features

Stoppingherewouldbeunsatisfactory. Theoverwhelmingmajorityof first declensionnouns
aresyntacticallyfeminine,andmostsyntacticallyfemininenounsbelongto thefirst declen-
sion.UsingAronoff ’s approach,we canhavea default rule relatingfemininegenderandthe
first-declensioninflectionclass,but this default canbeoverriddenbelexically specificrules
for thosefirst-declensionnounsthathappento besyntacticallymasculineaswell asfor fem-
inine nounsthatbelongto a differentdeclension.An exampleof this sortwill bediscussed
morefully in chapter5.

3.3.4 Mechanismsfor featural identity

Therearea coupleof differentmechanismswhich cancausethesamevalueof a featureto
occurin severaldifferentplacesin a tree:percolationandchain-agreement.

Percolationcausesmothersand(at least)their headdaughtersto sharecertainfeatures.
(Figure3.1 illustratesa ratherderivationalview of percolation,wherefeaturesareactually
copiedupor down thetree.)Thesubsetof featureswhicharesharedincludesmajorcategory
featuresandagreementfeatures.2 It doesnot includebar level, which is controlledby the
constraintsof X-bar theory, or diacritic featureslike inflectionclass(Lieber,1992).

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

PERCOLATEHEAD([F])
A motherandits headdaughtermusthave identicalvaluesfor thefeatureF.
PERCOLATEALL([F])
A motherandall daughtersmusthave identicalvaluesfor thefeatureF.

(8)

2Lieber(1989,1992)refersto thissetasthecategorialsignature. A relatednotionis thesetof headfeatures
in HPSG(PollardandSag,1987).
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I will assumea universalmeta-constraintthat PERCOLATEHEAD([F]) mustbe ranked
higher than PERCOLATEALL([F]) for all [F]. The following transposedtableauillustrates
theeffectof theseconstraints.(In thelasttwo candidates,assumetheright daughteris head.)

[F] [ ] [F] [ ] [F] [ ]� � � �
/ � / �

[ ] [F] [F] [ ] [ ] [F] [F] [ ]

PERCOLATEHEAD([F]) * *
PERCOLATEALL([F]) * * * *

(9)

Clearly PERCOLATEALL is not an undominatedconstraint. It will be overriddenif the
featurevalueof thenon-headdaughterconflictswith thefeaturevalueof theheaddaughter. It
canalsobeoverriddenby categorialappropriatenessconstraints.Constraintslike*[N, tense]
cankeepa tensefeaturefrom percolatingonto a nounphrase,even if the nounphraseis a
non-headdaughterof a tensedverbphrase.

Thesecondmechanismof feature“copying” operatesin chains(therepresentationaltrail
of virtual Move-alpharules). Every elementin a chain must have the samevaluesfor a
certainsubsetof features,which includesat leastthemajorcategory featuresandagreement
features,perhapsthe samesetof agreementfeaturesrelevant for percolation. (Bar level is
alsopreserved, thoughthis maybetheresultof independentsyntacticconstraintsandnot a
matterof featurecopying.)

3.4 Elaboration

3.4.1 Connections

Theimplementationof percolationin section3.3.4is moreor lessadirectformalizationusing
OT constraintsof Lieber’s (1989,1992)PercolationConventions.

HeadPercolation:
Morphosyntacticfeaturesarepassedfrom aheadmorphemeto thenodedominating
thehead.HeadPercolationpropagatesthecategorial signature.
BackupPercolation:
If the nodedominatingthe headremainsunmarked for a given featureafter Head
Percolation,thena valueof that featureis percolatedfrom an immediatelydomi-
natednon-headbranchmarkedfor thatfeature.(Lieber,1992,92)

(10)

In this sketch, the work of Lieber’s HeadPercolationconventionis doneby constraintsof
theschemaPERCOLATEHEAD([F] ). Her BackupPercolationis implementedby constraints
of theschemaPERCOLATEALL([F] ). While PERCOLATEALL doesnot referspecificallyto
non-headdaughters,theassumeduniversaldominationof PERCOLATEHEAD([F]) overPER-
COLATEALL([F]) for any F will ensurethat thefeaturesnon-headdaughterspercolateonly
in theabsenceof conflict with thefeaturesof theheaddaughter.
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The implementationof percolationadoptedhereis lessconsistentwith that formalized
in the theoryof Head-Driven PhraseStructureGrammar(e.g.,PollardandSag,1987). In
HPSG,thesetof percolatingHeadfeaturesform a sub-structurewhich is literally sharedby
mothersandheaddaughters.In this implementationit is impossiblefor a motheranda head
daughterto sharesomepercolatingfeaturesbut not others— apossibilitywhich is left open
hereif it turnsout thatPERCOLATEHEAD constraintscanbedominated.

It is alsoworth emphasizingthatthedefinitionof percolationassumedhereis symmetri-
cal. Thatis (11a)and(11b)areequalviolationsof thePERCOLATEHEAD([F]) constraint:

a. [f:a] b. [ ]� �
[ ] [f:a]

(11)

In contrastto Lieber’s conventions,wherepercolationis alwaysupwards,it doesnot make
senseto give priority to onedirectionover another. A casefeaturemight endup on a DP
becauseit waslexically requiredby theheadN � and“percolatedup”, or it might endup on
theN � becauseit wasrequiredontheDP(byaverb’sargumentstructure,say)and“percolated
down” — or both.

This isn’t a logically necessaryview 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
morecomplex implementationof percolationwill never be necessaryin this sketch, I will
continueto usethesimpler, non-directionalversionoutlinedabove.

3.4.2 What’ sMOT and what’snot

The broadMOT framework forcesno particularchoiceson the numberor identity of the
sub-representations.(Though,empirically, it would seemto beimpossibleto usefewer than
threelevels of representation.)Specifically, the MOT framework itself is compatiblewith
the ideaof Strict Lexicalism(e.g.,BresnanandMchombo,1995). Therearemany theories
which have similaritiesto theoneoutlinedherewhich arguefor a separatelevel of morpho-
logical representation,for example,Autolexical Syntax(Sadock,1991)andto someextent
DistributedMorphology(HalleandMarantz,1993).

Unlike many other approaches,however, I assumeno level of representationthat is
uniquelymorphological.While usinga4-tupleof sub-representations,  Ph,M, Sy, Se¡ , would
befully compatiblewith themainideasof MOT, it wouldmake themodelmorecomplex (at
leastfor thepurposesof exposition)andI amunconvincedthatthesupposedbenefitsof this
particularmodularityjustify theextracomplexity. For simplicity, I will assumethethree-part
modelof (1).

3.4.3 Tangential defences

Althoughthissketch’sdenialof morphologyasaseparatemoduleis notanecessaryfeatureof
MOT, in thissectionI addresssomeof thereasonswhy I believeit to betheright move. Many
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of the standardargumentsin favour of uniquelymorphologicalpropertiesarecompelling,
but I do not believe that they motivatemorphologyas a level of representationthat is as
indepedentfrom syntaxas,for example,phonologyis.

We can dissociateourselves immediatelyfrom a commonstraw-man portrayalof the
morphology-as-syntaxposition: thatbelieving in a unifiedmorphologicalandsyntacticrep-
resentationcommitsoneto denying any differenceatall betweenstructuresaboveandbelow
theX ¢ level. If thereis theslightestdifferencebetweentheorderof morphemesin awordand
theorderof wordsin asentence,theargumentgoes,thenmorphologymustbeanindependent
module(cf. Anderson,1992). If themorphemesinsidea word fail to show thesamedegree
of anarchythatsyntaxallegedlyshows— for example,if youcan’t rearrangethemorphemes
in any orderyou feel like or if you can’t separatethemwith a modifier anywhereyou feel
like— thenmorphologymustbeanindependentmodule.Clearly, thefactthatX £ sandX ¤	¥ s
exist in the sameSy representationdoesnot prevent onefrom having constraintsthat refer
only to X ¢ s or only to X ¤	¥ , any morethatwe arepreventedfrom having constraintsthattalk
only aboutVs or only aboutfunctionalcategories.

Nevertheless,many of themostconsidereddefencesof theLexicalistHypothesisinvolve
variationsof muchthe sameidea, that therearecertainthings that word-internalstructure
cannotdo thatwider syntacticstructurecan(sometimes)do. For example,considerBresnan
andMchombo’s1995five testsof lexical integrity:

1. Extraction: Constituentsof wordscannotbeextractedby syntacticopertations,suchas
relativization,clefting,or topicalization.

2. Conjoinability:

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

4. InboundAnaphoric Islands: While phrasescan containanaphoricand deictic uses
of syntacticallyindependentpronouns,derived wordsandcompoundscannot. E.g.,
McCarthy-ite, but *him-ite.

5. Phrasal Recursivity: Word-internalconstituentsgenerallydiffer from word-external
phrasesin disallowing the arbitrarily deepembeddingof syntacticphrasalmodifiers.
E.g.,[happy]-ness, but *[quite happy]-ness,*[more happy [thansad]]-ness.

It is telling that syntaxandmorphologydon’t have mutually exclusive setsof powers,
ratherthepowersof morphology, asdescribedabove, area subsetof thoseof syntax.Each
of the inabilities ascribedto the morphologicalmoduleis an inability that is alsofound in
certainsyntacticconfigurations.Therearemany syntactic“islands”— constituentsthatrules
of relativization,topicalization,andclefting cannotextractout of — but few have suggested
thatentireclausesareassembledbymorphologyif they happento besententialsubjectsor the
complementsof noun.Not all languagesallow you to conjoinprepositions,but this doesnot
necessarilymeanthatprepositionalphrasesin theselanguagesareassembledby morphology.
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Not all syntacticconstituentscan be gapped. Not all arbitrarily chosenpairs of syntactic
constituentscanstandin ananaphoricrelationship.Given this, the explanationof why, for
example,constituentsusuallycan’t bemovedoutof wordsmight besimilar in kind, if not in
detail,to theexplanationsof why constituentscan’t bemovedout of nouncomplementsand
sententialsubjects.Thereis no logical needfor aseparatemoduleto explain it.

Thesituationis reminiscentof thediscussionin chapter1 of inflectionalandderivational
morphology, whereatfirst glanceit seemedthatthepowersof inflectionwereapropersubset
of thoseof derivation.And, asit turnedout there,theclaim thatmorphologicalpowersarea
propersubsetof syntacticpowersalsoseemto beexaggerated.Many of the thingsclaimed
to beimpossiblefor morphologyin factaremerelyrare.BresnanandMchombo(1995)need
an escapehatchto let Englishwordscontainrecursive syntacticphrases,suchasLieber’s
1992examples,employeeof themonthprogram,I told yousoattitude,who’s thebosswink.
This only postponesthe functionalquestionfrom “Why do languagesso rarely put entire
phrasesinsidewords?”all theway to “Why do languagessorarelyusetheescapehatchthat
allowsthemto putentirephrasesinsidewords?”Similarescapehatchesareneededfor those
caseswheremorphologicalconstituentsdo in factconjoin(thepre-andpost-warperiods) or
gap(smokingor non?), with thesameexplanatoryhollownessthatescapehatchesbring to a
modularaccount.

Tosumup,I haveavoidedpositingaseparatesub-representationdevotedentirelyto repre-
sentingmorphologicalconstituency, becauseI donotbelievethatmorphologicalconstituency
is so qualitatively differentfrom syntacticconstituency that segregatingtheminto different
modulesis worth theredundancy andadditionalescape-hatchcomplexity introducedinto the
archictecture.It is likely thatmany of thecommonrestrictionson sub-word structure,such
astheinability to conjoinor extract,canbeimplementedperspicuouslyusingOT constraints
applyingto a singleSy level of representation.An immediateadvantageis that the “escape
hatches”canalsobeimplementednaturallyby having thoseconstraintsdominated.
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Mor phemic indices

4.1 What weneed

Accordingto theideaof Sy representationthatwe havedevelopedsofar, thesentencesFred
baked the turkey andSally fried the chicken have identicalsyntactictrees,with the same
clustersof morphosyntacticfeaturesin the samenodes.Traditionally in generative syntax,
theleavesof thetwo treeswould “contain” differentlexical items— andthis wouldbewhat
distinguishedthetwo sentences.While MOT rejectstheideathata terminalnode“contains”
a lexical entry in any interestingway (especiallytheideathata syntacticterminalnodewill
carry phonologicalor semanticinformation), the problemof distinguishingsentencesstill
exists in a MOT framework. We needsomeway of expressingthe ideathat in thesentence
Catshatedogs, thesubjectNP nodeof Sy is relatedto thepartof Sethatrepresentsfelinity
(not thepartthatrepresentscaninity)andto thefirst four segmentsof Ph(not thelastfour).

In this sketch, I will make heavy useof the idea of a morphemic index — which is
probablytheMOT conceptthatcomesclosestto the traditionalconceptof morpheme.The
N ¦ nodefor cat would bear, asoneof its features,a differentmorphemicindex from theN ¦
nodefor dog. In essence,a morphemicindex canbe seenasa kind of central“hook” in
thesyntacticrepresentationthat allows informationto be coordinatedproperlyby interface
constraints(of boththeSy/SeandSy/Phinterfaces).

4.2 Implementation: Lexemicand Functional Indices

Oneof theearliestandmostpersistentdistinctionsdrawnbetweentypesof linguisticelements
is the distinction between“lexical” or “content” words/morphemesand “grammatical” or
“function” words/morphemes.

Morphemicindicesseemto comein two flavours,which will be referredto as lexemic
andfunctional indices.

A lexemicindex will bedenotedby a featurewhoseattributeis ‘Lex’ andwhosevalueis
amnemonicallyconvenientEnglishgloss.Someexamples:

30
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[Lex: ‘cat’]
[Lex: ‘purple’]
[Lex: ‘football’]
[Lex: ‘educate’]

(1)

A functionalindex will bedenotedby a featurewith theattribute‘Func’.

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

(2)

The valueof the featurewill be representedby the nameof the grammaticalcategory that
is mostcloselyassociatedwith thefunctionalindex, asin [Func: past],or elseby anortho-
graphicor phonemicabbreviation,asin [Func: ‘-ed’]. Usingthenameof agrammaticalcate-
gory is simplyamnemonicconvenience,notaclaim thatthecontentof theindex is formally
identical with someother morphosyntacticfeature. What is important is that morphemic
indiceshave uniquevalues— they could just aseasily(if lessreadably)be representedby
integers.

I assumethat the Lex andFunc featuresare uniquewithin a singleSy node. A node
cannotbeartwo lexical indicesor two functionalindices.But thereis no reasonthata node
maynotbearoneof each.Indeed,I will arguethatthis oftenoccurs.For example,I propose
thatthesuppletivepasttenseform went is mostappropriatelyrepresentedby a terminalnode
thatsimultaneouslyexpressesits associationwith thelexemeGOandits irregularrealization
of thepasttense:§¨

V ©
Lex: ‘go’
Func: irreg.past

ª«
(3)

4.3 Elaboration

4.3.1 Connections

HalleandMarantz(1993)andMcCarthyandPrince(1993a)
But Jackendoff ’sargumentsagainst

4.3.2 Mor phemic indicesneednot beSaussureansigns

Oneof themostenduringideasin morphologyis thatmorphemeshaveunitsof meaning.For
example,Harris(1958:123)definedmorphemeas“the smallestindividually meaningfulele-
mentin theutterancesof a language.” In otherwords,thetraditionalview is thatmorphemes
areessentiallySaussureansigns,arbitraryassociationsof semanticcontentandphonological
content:
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¬­ ®�¯ °�± ²(4)

Aronoff (1976)offers oneof the mostextendedandcompellingargumentsagainstthis
conceptionof morphemes.Aronoff pointsto theexistenceof “cran” morphs— morpheme-
sizedelementswhich have no meaningindependentof the singleword they occurin (e.g.,
cranberry) — aswell asto compoundslike blackberry, the meaningof which is not com-
pletelypredictablefrom themeaningsof its parts.

An extremeexampleof “cran”-typeelementscanbefound in many of theLatinatepre-
fixesandrootsof English. Not only canthe meaningof permit not be predictedfrom the
meaningsof per- and -mit, the element-mit hasno consistentmeaningat all that canbe
identifiedacrossthewordsit is usedin: permit, admit, submit, transmit, commit, etc. If mor-
phemesareminimalunitsof meaning,then-mit cannotbeamorpheme.But simply treating
eachof the permit-type wordsasunrelatedandessentiallymonomorphemicis alsounsat-
isfactory. The -mit in eachoneundergoesthe samekind of allomorphicalternationbefore
derivationalsuffixes:

permit permission permissive
submit submission submissive etc.

(5)

Thechangeof t to [s] before-ive is notaphonologicallygovernedprocess(compareprohibit³ prohibitive, excrete ³ excretive). .....
Aronoff concludesthat “what is essentialabouta morpheme[is] not that it mean,but

rathermerelythatwe beableto recognizeit. A morphemeis a phoneticstringwhich canbe
connectedto a linguistic entity outsidethatstring. What is importantis not its meaning,but
its arbitrariness.”

The presentproposalis quite consistentwith Aronoff ’s view of morpheme.In fact,we
cango further. MOT morphemicindicesarenot minimal unitsof meaningor evenminimal
unitsof sound(the“phoneticstring” of Aronoff ’s definition). It is a purelymorphosyntactic
object.It maystandin correspondencerelationsto piecesof thesemanticrepresentationand
phonologicalrepresentation,indeedit doessoin theunmarkedcase,but thecorrespondence
relationsarenotessential.A morphemicindex mighthavenocorrespondentin thesemantics,
e.g., roots like -mit or “empty morphs” suchas the -i- that appearsin authorial but not
doctoral. Equally, a morphemicindex might have no correspondentin thephonology(“zero
morphs”).

AssuggestedbyAronoff, ratherthanbeingunitsof soundorunitsof meaning,morphemic
indicesare,if anything, bestseenasunitsof unpredictability. Theseunitsof unpredictabil-
ity may occurat many levels, including recursively. In chapter12, I will proposethat the
structureof permit is somethinglike:
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permit ´
V µ
Lex: ‘permit’ ¶· · · · ·¸¸¸¸¸¹

Func: ‘per-’ º ´
V »t¼
Lex: ‘-mit’ ¶

(6)

Theunpredictableaspectsof themeaningof thewholewill behandledby syntax/semantics
correspondenceconstraintsthat aresensitive to the presenceof the index [Lex: ‘permit’].
The phonologicallyunpredictablealternationsof the stem-finalconsonantwill be handled
by syntax/phonologycorrespondenceconstraintsthat aresensitive to the presenceof [Lex:
‘-mit’]. In thisway, thevariouskindsof unpredictabilitycanbeassignedto theirappropriate
level, andwe avoid thedualproblemsof feelingwe have to assigna “meaning” to -mit, on
theonehand,anddenying thatpermit hasany interestinginternalstructure,on theother.

4.3.3 Indices in chains

Thepositionof morphemicindicesin thesyntactictreeallows us to reconstructthe “level”
of syntaxcalledS-structurein thePrinciplesandParametersframework, or thepoint in the
derivationat whichspell-outoccursin theMinimalist framework.

Traditionalaccountsof “movement”requireat leasttwo distinct representations.Con-
sidera (simplified) analysisof the sentenceEbenezerhateseveryonein a late P&P frame-
work. In theoriginal D-structureof thesentenceillustratedin figure4.1,all lexical material
is VP-internal: thesubjectEbenezeris in specifierposition,theverbhatesin thehead,and
objecteveryonein thecomplementpositionof VP. Thesubjectundergoesmovementto the
specifierpositionof IP andthe verb undergoeshead-movementto adjoin to I µ , resultingin
theS-structurein (b).TheobjecteveryonethenundergoesQuantifierRaisingandadjoinsto
IP, resultingin theLogicalForm(LF) representationin (c).

Acceptingchainsasprimitive elementsof syntaxgoesa long way towardremoving the
needfor temporalderivationsandallowing usto useasinglemono-stratalSy representation.
But by itself it is notenough.Thestructurein figure4.2encodesin apurelyrepresentational
way theeffectsof movementtransformations.But it hasa seriousweakness.Not all chains
areequalwhenit comesto thepronunciationof thesentence.Thereis no way to tell in (4.2)
that everyoneis supposedto realizedat the bottomof its chain,while Ebenezerandhates
aresupposedto berealizedat the topsof their chains.Encodingthepositionsin thechains
which affect the pronunciationof the sentenceis the main work doneby S-structurein the
P&P framework, or by privileging onestageof the derivation (the “spell-out” stage)in the
Minimalist framework.

But it is alsowork thatcanbedoneby morphemicindices.As we will seein chapters7
to 9, morphemicindicesin Sy have aneffect on thephonologicalcontentof corresponding
stretchesof Ph, but their position in Sy alsodetermineswherein Ph thosecorresponding
stretcheswill be.Figure4.3is arevisionof thechainedrepresentationin figure4.2whichuses
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a. D-structure: b. S-structure:
IP

I ½¾ ¾ ¾ ¾¿¿¿¿
I VP¾ ¾ ¾ ¾¿¿¿¿

DP

Ebenezer

V ½À À ÀÁÁÁ
V

hates

DP

everyone

IPÂ Â Â Â ÂÃÃÃÃÃ
DPÄ

Ebenezer

I ½À À ÀÁÁÁ
IÅ ÅÆÆ

V Ç
hates

I

VPÈ ÈÉÉÊ Ä V ½Ë ËÌÌÊ Ç DP

everyone
c. LF:

IPÂ Â Â Â ÂÃÃÃÃÃ
DPÍ

everyone

IP¾ ¾ ¾ ¾ ¾¿¿¿¿¿
DPÄ

Ebenezer

I ½À À ÀÁÁÁ
IÅ ÅÆÆ

V Ç
hates

I

VPÎ ÎÏÏÊ Ä V ½Ð ÐÑÑÊ Ç Ê Í
Figure4.1: Derivationalcreationof chains

morphemicindicesto markthepositionin thechainwherelexical materialis phonologically
realized.1

I proposethefollowing constraintsto govern,in part,thepositionof morphemicindices
within chains:

TOPOFCHAIN

A morphemicindex mustoccurat thetopmostnodeof its chain.
(7)

BOTTOMOFCHAIN

A morphemicindex mustoccurat thebottommostnodeof its chain.
(8)

ONCEPERCHAIN

A morphemicindex mustoccurat only onenodein its chain.
(9)

BOTTOMOFCHAIN doesthe samework as the STAY constraintof Grimshaw (1997).
WhenBOTTOMOFCHAIN andONCEPERCHAIN outrankTOPOFCHAIN, lexical itemswill
occurin their “base-generated”positions,all elsebeingequal.

1Of course,acompleteexplanationwouldneedaway to handlethoseDP-chainswheretheDPsinconsider-
atelycontainmorethana singleword.
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Figure4.2: Sywith primitivechains:

IPÒ Ò Ò Ò ÒÓÓÓÓÓ
DPÔ

everyone

IPÕ Õ Õ Õ ÕÖÖÖÖÖ
DP×

Ebenezer

I ØÙ Ù ÙÚÚÚ
IÛ ÛÜÜ

V Ý
hates

I

VPÞ Þßßà × V Øá áââà Ý à Ô

Figure4.3: Sywith chainsandmorphemicindices:
IPã ã ã ã ã ã ã ã ãäääääääääå

DP
ref: kæ IPã ã ã ã ã ã ã ã ãäääääääääçè

DP
ref: i
Lex: Ebenezer

éê
I ØÒ Ò Ò Ò Ò ÒÓÓÓÓÓÓ

IÙ Ù ÙÚÚÚçè
V
ref: j
Lex: hate

éê
I

VPÒ Ò Ò Ò ÒÓÓÓÓÓå
DP
ref: i æ V ØÕ Õ Õ Õ ÕÖÖÖÖÖå

V
ref: j æ çè

DP
ref: k
Lex: everyone

éê
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Selectingan “in situ” position:

BOTTOMOFCHAIN ONCEPERCHAIN TOPOFCHAIN

☞ [ ]...[ ]...[Lex] *
[Lex]...[ ]...[ ] *!
[Lex]...[ ]...[Lex] *!

(10)

If bothTOPOFCHAIN andBOTTOMOFCHAIN outrankONCEPERCHAIN, thentheideal
candidatewould look like (10c). This is perhapswhat is going on in the predicatefocus
constructionof Vata(Koopman,1984),wherea verbthatmovesto thefront of thesentence
for focusreasonsleavesbehindacopy in its baseposition.

pā
throw

ǹ
you

ka
FUT-A ëíìîit

pa
throw

ā
Q ‘Are yougoingto THROW it?

(11)

yē
comeï�ðtñò2óreally ô õ ö	ó÷rain

yē
come ‘It is really RAINING.’

(12)

In chapter14,I will arguethatasimilarsituation(doubleindexesin averb-movementchain)
is whatunderliesmany casesof reduplication.

4.3.4 What’ sMOT and what’snot

Theideaof indicesseemsto beintegral to any MOT-like theory, especiallyif it alsoaccepts
theideathatmorphemicinformationis encodedin constraintsnot representations.Not hav-
ing morphemicindiceswould not only requireall morphemicinformationto beencodedin
representations,but theserepresentationswouldhave to befairly rich (seeJackendoff (1997)
for someexamples),they would probablyhave to have essentiallydiacritic features,andthe
evaluationcomponentwould probablyhave to be complicatedin orderto interpretthe dia-
criticsandotheraspectsof theenhancedrepresentations.

4.3.5 Tangential defences:the lexemicvs. functional distinction

Distinctionssimilar to the oneI draw betweenlexemicandfunctionalindiceshave a long-
establishedplacein linguistics— from thetraditionaldistinctionbetween“content”words/-
morphemesand“grammatical”or “function” words/morphemesto thePrincipleandParam-
etersframework’s distinction betweenlexical and functional categories. In this section,I
briefly point to someof theargumentsin favour of suchadistinction.

Thetwo kindsof morphemeshave someinterestingdifferencesin termsof phonological
size. As notedby McCarthyandPrince(1994), for example,lexical morphemesarevery
often subjectto minimal size constraints(e.g., they must have at least two morasor two
syllables),while functionalmorphemesarevery often subjectto maximalsizeconstraints
(e.g.,atmostonesyllableor onesegment).SeealsoSelkirk(1995).Maintainingadistinction
betweenlexemicandfunctionalindicesallowssuchconstraintsto beexpressedsimply.
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Beard(1995)hasoneof themostthoroughargumentsagainstwhathecalls theLexical
MorphemeHypothesis— theideathatgrammaticalaffixesform a naturalclasswith lexical
stemsandaretreatedin essentiallythesameway by thelexicon. For example,Beardargues
that grammaticalaffixesarevery often phonologicallyunrealized(or realizedby a “zero”
morph),while the stemsof lexemesnever are. As well, amonglexical stemsallomorphy
andhomonymy aretheexception,while amonggrammaticalmorphemesthey seemto bethe
rule. Not all of Beard’s differencesfollow automaticallymerelyfrom positingtwo kindsof
morphemicindices,nor is it entirelyobvioushow all thedifferenceswould follow evenwith
additionalstipulations,but positingtwo kindsof “morphemes”doesseemto bea necessary
startingpoint for anadequatetheory.



Chapter 5

Mor phosyntacticconstraints I: Lexemic
constraintswithin syntax

5.1 What weneed

In traditionalgenerativesyntax,a partialrepresentationsuchas[N ø , ù ] would betakenout
of thelexicon andinsertedinto a terminalnodeof thesyntactictree. It would beimpossible
for a terminalnodeever to have [Pø , ù ], becausethelexicon simply would not containthat
particularpartialrepresentationandtherewouldbenootherwayit couldspontaneouslycome
into being.1

Oneof theoverallstrategiesof anMOT approachis to expresssubstantiverestrictionson
possiblelinguistic structuresusingconstraintsthatareappliedduringevaluation,ratherthan
by assumingthat(perhapsevendefininghow) Gensimply doesnot producetheundesirable
candidates.Underthis strategy, we don’t wantto blametheungrammaticalityof [Pø , ù ] on
someundocumentedpropertyof Gen.We mustacceptthat[Pø , ù ] is presentin theinfinite
candidatesetof all conceivablelinguistic representationsandwe mustfind someprincipled
wayof excludingit with constraints.Theconstraintsthatdo thiskind of work arethesubject
of this chapter.

5.2 Implementation

In laterchapters,wewill beexaminingthekind of Sy/PhandSy/Seinterfaceconstraintsthat
areinterestedin morphemicindices.But many constraintsthataresensitive to thepresence
or absenceof morphemicindicesapplycompletelywithin a syntacticrepresentationwithout
any referenceto phonologicalor semanticinformation.For lexemicindices,suchconstraints
encodewhathastraditionallybeenseenasthesyntacticinformationin the lexical entry, for
example,category andsubcategorizationinformation. They checkwhetherthe presenceof

1Theincantationto accomplishthis limitation on thefreedomof syntacticstructuresis “projectionfrom the
lexicon”.

38
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the lexemic index is consistentwith theotherfeaturesin its environment.Otherconstraints
canrequirethepresenceof a functionalindex basedonthepresenceof otherfeatures,or vice
versa.

Oneof theconstraintssensitive to [Lex: ‘cat’], for example,requiresthesyntacticnode
thatbearsit to beaN ú .

[Lex: ‘cat’] û [cat: N](1)

I will continueusethis morefamiliar “redundancy rule” notation.In fuller logicaldetail,
this constraintwould be readas: “For all syntacticnodesM, if M bearsthe feature[Lex:
‘cat’], thenM alsobearsthefeature[cat: N].” Unlikesomeconstraints,thisoneis aunidirec-
tional implication: it doesnot requireall N ú s to becat. Anotherconstraintof Englishwould
be:

[Lex: ‘catch’] û [cat: V](2)

Thefollowing tableaushows theresultsof ahypotheticalcompetitionbetweena number
of candidates,eachwith aSyconsistingof asinglenode,assumingthatthegrammar/lexicon
of Englishhasonly thetwo constraints(1) and(2), which areequallyranked

Sy ‘cat’ û [N] ‘catch’û [V]

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

(3)

Threeof thecandidatessurvive theevaluation:(3a) thenouncat, (d) theverbcatch, and(e)
the prepositiondog. Candidates(b) and(c) receive violation marksfrom constraint(1) —
their nodesbearthe lexical index [Lex: ‘cat’], yet it doesnot alsobearthecategory feature
[cat: N] that constraint(1) demands.The remainingcandidates(d-f) satisfy(1) vacuously.
In theverbversionof catchin (d), for example,constraint(1) demandsthateverynodewith
a [Lex: ‘cat’] featurealsohave the[cat: N] feature,andsureenough,thereis no nodein (d)
which hasa [Lex: ‘cat’] featurebut no [cat: N]. This examplehighlightsthecentralpremise
of MOT thatin Eval, everycandidateis assessedby everymorphemicconstraint.

On the otherhand,(d) is ruled out by (2), becausea nodewith [Lex: ‘catch’] doesnot
bearthe category featureof a verb. Candidate(e) satisfiesconstraint(2) — all nodeswith
[Lex: ‘catch’] alsohave [cat: V] — andvacuouslysatisfies(1). Finally, candidate(f) vacu-
ouslysatisfiesbothconstraintsandreceivesno violation marks. The two constraintsin this
hypotheticalgrammar/lexicon have no interestin the index [Lex: ‘dog’], with the effect of
allowing [Lex: ‘dog’] to cooccurwith anything.
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Theoverall collectionof legal utterancesallowedby this two-constraintgrammaris not
terribly interesting.Someof theapparentproblemsin theevaluation,suchasallowing dog
to bea preposition,would beeasilyavoidedin a morerealisticgrammar/lexicon simply by
having moreintra-syntacticmorphemiccategory constraints.In this respect,thedifferences
betweenthetoy grammaranda realisticgrammararedifferencesof degree,not of kind. But
otherpossiblycounterintuitiveaspectsof theevaluationarenotsosimple.Tableau(3) implies
that[Lex: ‘cat’, cat:N] is a legalsyntacticstructure,evenif oneis trying to say“dog” — and
undeniablyit is legal. Being told the legal setof syntacticstructuresmight seemlike little
useif we’regivennoadditionalguidanceonwhento usewhichone.But in MOT thismakes
perfectsense.Thepurposeof MOT (andmany othertheories)is to definelegalutterances,not
to giveanalgorithmthatwill acceptmentalintentionsasinput andcrankout theonecorrect
utteranceasoutput. By extendingour view to includethesemanticsub-representationsand
thepossibilityof Sy/Seinterfaceconstraintsthataresensitive to morphemicindices,we can
alleviatemuchof the indeterminacy, but not all. An MOT grammarcould tell you that (4)
and(4b) arelegal representations,while (4c–e)arenot. But, asis proper, it will giveyou no
guidanceonhow to choosebetween(a)and(b) for usein any particularreal-world situation.

a. ü [Lex: ‘cat’, cat: N] , ýÿþ
b. ü [Lex: ‘dog’, cat: N] , � þ
c. ü [Lex: ‘cat’, cat: N] , � þ
d. ü [Lex: ‘dog’, cat: N] , ýÿþ
e. ü [Lex: ‘cat’, cat: V] , ýÿþ

(4)

The point of this discussionis to highlight the fact that illegality of a potentialutter-
ancecan comefrom several sources. (4c-d) are badbecausethey violate Sy/Seinterface
constraints.(4e) is badbecauseit violatesthe kind of intra-syntacticmorphemiccategory
constraintswe have beendiscussing.Eventhestructuresandpairingssuggestedin (4a)and
(4b) couldbe illegal if they werenot completeutterancesbut part of somelarger utterance
where,say, thedog or cat Sy nodestried to heada verbphrase.In this sketch,we’ll often
restrictour attentionto onespecificsourceof illegality, aswe did in looking at morphemic
category constraintsin themini-evaluationin (3). Thefactthata candidatesurvivesthrough
oneof thesemini-evaluationsdoesnot imply thatthatcandidateis a legal utterance(or even
thatit wouldbealivein thefull hierarchyafterthelastconstraintgivenin themini-hierarchy);
it simply meansthat the candidatedoesnot violate the kind of constraintswe arefocusing
on.

5.2.1 Someother usesfor intra-syntactic constraints

Constraintssensitiveto lexemicindicescanrestrictcooccurencewith othertypesof syntactic
informationthanmajor category. The mostobvious of theseinvolve subcategorizationand
valency requirements.

Therearea coupleof waysin which theargumentsrequiredby a verbmight be coded.
Onepossibilityis thatconstraintscodefor someargumentsdirectly. For example,aconstraint
might requirethatany V � thathas[Lex: ‘hit’] musthaveanNPcomplement.
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GOVERNS ( [V � , Lex: ‘hit’] , [cat: N] )(5)

(Seesection6.2.1 for more on this kind of constraint.) Alternatively, suchrequirements
might becodedindirectly throughrepresentationalstand-insfor argumentstructure(suchas
theta-grids,Kase-grids,argumentlists,andsoon). I will takenopositionon this question.

Anotherkind of morphosyntacticallyrelevantfeaturewhosedistributionis sensitiveto the
identitiesof lexemicindicesis inflectionclass.I follow many otherresearchers(e.g.,Lieber,
1992;Selkirk, 1982;Aronoff, 1994)in assumingthat thenodesof themorphologicallyrel-
evant representation(for me,Sy) maycontainanessentiallydiacritic featurerepresentinga
lexical item’smembershipin anarbitraryinflectionalclass.

If Lieber’s (1992)formulationof percolationis essentiallycorrect,thenthisdiacriticdoes
not belongto thesetof featuresthatpercolates,meaningthatit will generallybefoundonly
at theX � level or lower — it is thereforeunremarkablethatwe never find caseswhere,for
example, the verb two-clausesupstairscaresabout the inflectional classof an item two-
clausesdownstairs.2

5.3 Example: Spanishnoun classes

To illustrate the kind of default mappingthat languagestypically establishbetweenpure
syntacticfeatureslike genderandmorphosyntacticdiacriticslike inflection class,I present
Aronoff ’s analysisof Spanishnounclasses(which reliesheavily in turn on work by Harris
(1991a,b)).The restof this sectioncanbeseenassimply implementingAronoff ’s default-
basedanalysisusingthe default-handlingabilities of OT. A reasonablygoodfirst approxi-
mationof a descriptionof nounmorphologyin Spanishis thatfemininenounsendin -a and
masculinenounsendin -o:

el muchacho ‘boy’ la muchacha ‘girl’
el tio ‘uncle’ la tia ‘aunt’

(6)

But therearefemininenounswhich endin -o (e.g.,mano‘hand’) andabout600mascu-
line nounswhich endin -a (e.g.,d́ıa ‘day’). As well, therearemany nouns,bothmasculine
and feminine, which have no final vowel at all or an epenthetic-e motivatedby syllable
structureconditions:

el dia ‘day’ la mano ‘hand’
el Cid ‘Cid’ la sed ‘thirst’
el padre ‘f ather’ la madre ‘mother’

(7)

2Oneway of expressingin MOT that inflection classdoesn’t percolatewould be to saythat the PERCO-
LATEHEAD andPERCOLATEALL schemataof section3.3.4arenot openschematalike ALIGN thata language
canfill in any way it chooses,but is a closedfamily of universalconstraintsreferringto a limited numberof
universalfeatureattributes,suchastense,gender, case,andsoon (the featuresof the “categorial signature”).
Crucially, a languagecould not make up percolationconstraintsreferring to parochialfeatureattributeslike
inflectionclassor sub-vocabulary (Latinate,Sino-Japanese,etc.).
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Aronoff setsup threeinflectionalclasseswhichhavenodirectrelationshipwith gender:

class ending
1 -o
2 -a
3 � or epenthetic-e

(8)

It is clear that thereareboth masculineand femininenounsin all threeclasses.But it is
unsatisfactoryto simply leave it at that andtreat inflectionalclassasan arbitrarycategory
that mustbe memorizedfor eachandevery noun. Doing so would saynothingaboutthe
relationshipbetweengenderandinflectionclassthatholdsmostof thetime, therelationship
thatpromptedour first approximation.In Aronoff ’s words:

Generalization1: Femininegendernounsmaybeidiosyncraticallyspecifiedasbe-
longingto class3 [KR: or 1]. Otherwisethey belongto class2.

Generalization2: Masculinegendernounsmay be idiosyncraticallyspecifiedas
belongingeitherto class2 or to class3. Otherwise,they belongto class1.

(9)

Sonounsmay(exceptionally)containaninflectionclassfeatureaspartof theirlexical entries.
Nounswhichdo notwill undergooneof thefollowing default rules:

Masculine� class1
Feminine� class2

(10)

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

Within anOT framework, thisanalysisis implementednaturallybyhaving lexeme-specific
constraintsoutrank more general(default) constraints. The grammar/lexicon of Spanish
would have a numberof lexemicconstraintslike thosein (11) andthetwo generalsyntactic
constraintsin (12)which referto no particularmorphemicindex at all:3

[Lex: ‘hand’] � [class:1, gend:fem]
[Lex: ‘day’] � [class:2, gend:masc]
[Lex: ‘mother’] � [class:3, gend:fem]
[Lex: ‘boy’] � [gend:masc]

(11)

[gend:fem] � [class:2]
[gend:masc] � [class:1]

(12)

3(11) lists theinflectionclassfeature(if any) in thesameconstraintasthegenderfeature.It is possiblethat
Spanishwill needtwo differentsetsof constraintsrankedat two differentplaces.
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Theconstraintsin (11) mustoutrankthosein (12), otherwisethosein (11) would never get
a chanceto influencean evaluationandbe learnedby the next generation.A lexemically
requiredclassfeaturecanoverrulethedefault constraintsof (12), but if a lexememakesno
demandson inflectionclass,thedefault rulesholdsway.

Tableau(13)showshow thehigh-rankingconstraintssensitiveto [Lex: ‘hand’] giveriseto
thefemininenounmano, contraryto thedefault relationshipsbetweengenderandinflection
class.

Tableaufor mano‘hand’:

Sy hand� 1,fem day� 2,masc masc� 1 fem� 2

☞

��
Lex: ‘hand’
class: 1
gend: fem

�	
*��

Lex: ‘hand’
class: 2
gend: fem

�	
*!��

Lex: ‘hand’
class: 1
gend: masc

�	
*! *��

Lex: ‘hand’
class: 2
gend: masc

�	
*!* *

(13)

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

Muchacho‘boy’ is a regular noun, which hasno constraintinterestedin its inflection
class,only onethat’s interestedin its gender. In the absenceof an idiosyncraticinflection
classconstraint,thechoiceof inflectionclassfor muchachois left to thelower-rankeddefault
constraints,which will placeit in class2, asshown by tableau(14).
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Tableaufor muchacho ‘boy’:

Sy boy 
 masc hand
 1,fem masc
 1 fem
 2

☞ �� Lex: ‘boy’
class: 1
gend: masc


�
�� Lex: ‘boy’
class: 2
gend: masc


�
*!�� Lex: ‘boy’

class: 1
gend: fem


�
*! *�� Lex: ‘boy’

class: 2
gend: fem


�
*!

(14)

It is reasonablethat similar default rules operatewould in the mappingbetweensyn-
tax andsemanticsandcontribute to the determinationof syntacticgender. Many or most
nounswill needanintrasyntacticconstraintsensitive to their lexemicindicesin orderto de-
terminesyntacticgender, e.g., [Lex: ‘hand’] 
 [gend: fem]. But therearea large number
of nounswhosesyntacticgendercanbepredictedfrom their semantics.In Spanishfor ex-
ample,nounsreferringto malecreatureshave masculinesyntacticgender, thosefor female
creaturesfemininegender. In Latin, a significantnumberof treenameshave femininegen-
der. Whensuchgeneralizationsarepossible,the relevantnounsneedno lexemicconstraint
like [Lex: ‘man’] 
 [gend:masc],but receivesyntacticgenderfeaturesby default constraints
that operateon the syntax/semanticsinterface. Of course,thesedefault constraintstoo can
be overridden,for example,Latin acer ‘maple’ would have a constraint[Lex: ‘maple’] 

[gend:neut]whichoutranksthedefault genderconstraintfor treenames.4

Analysessimilar to this are possiblefor most casesof mismatchesbetweensyntactic
featuresandtheirmostcloselyassociatedmorphologicalfeatures.Someexamples:

1. Similarly in Cree,intransitive verbswith animatesubjectsand transitive verbswith
inanimateobjectscorrelatestronglywith two differentmorphologicalclasses,but there
aremany examplesof eachsyntactictypein thewrongmorphologicalclass.For exam-
ple,apaciht̂aw ‘useit’ andxxx belongto thesamemorphologicalclassasmostof the
intransitiveverbs,while xxx andxxx belongto thesamemorphologicalclassasmost
of thetransitiveverbs.

2. Similarly, Dyirbal transitiveandintransitiveverbscorrelatevery strongly, but not per-
fectly, with two morphologicalverbclasses.

4I tentatively consigntheotherkind of agreementmismatchesto constraintconflict in thesemantics/syntax
interface,e.g.,themasculineagreementof Frenchfemininenounsla sentinelleandsamajest́e, andtheRussian
hermaphroditesdiscussedin Beard(1995).
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3. Latin hasaclassof verbsknown as“deponentverbs”,which inflectmorphologicallyas
thoughthey werepassive, thoughthey aresemanticallyandsyntacticallyactive. E.g.,
minor ‘I threaten’,conor ‘I try’, loquor ‘I speak’,adgredior‘I approach’.

5.4 Elaboration

The discussionof legal andillegal candidatesin (4) reinforcesan importantpoint. We are
sousedto thinking of thegrammar/lexicon asanutterancefactoryinsidethespeaker’s head
thatit canbehardto acceptaclaim thatthegrammar/lexiconcouldeverbesowastefulasto
“generate”linguistic representationswhenthespeakerhasno intentionof utteringthem.

Obviouslyaspeakerdoeshavesomethinglikeanutterancefactory. Theclaimof MOT is
thatthis factoryis not thesamethingasthegrammar/lexicon. Stretchingthefactoryanalogy,
thegrammar/lexicon playsa slightly differentrole: its constraintsasquality control inspec-
tors. For example,certainconstraintswill find defective blenders.They’ ll passany perfect
blender— it’ s not their job to worry that the owner of the factorywantsto make toasters.
Someotherquality controlinspectorwill noticeif theblendergetspackagedin a toasterbox
andrejecttheentirepackagefor thatreason— sothefactorywill never beshippingshoddy
merchandise.Conceivably, thefactorycouldbechurningouta thousandrejectedblendersin
toasterboxesanda dozenunrejectedblendersin blenderboxesfor every toasterin a toaster
box that it managesto getout. C’est la vie. The job of anOT grammaris to definequality
controlstandardsfor themerchandise,not to manageanefficient factory.

5.4.1 Ar e categoryconstraintsviolable?

MOT claims that the category of syntacticnodesis determined(in part) by the operation
OT constraintslike thosewe have beendiscussing. It is not an accidentof the grammar
only beingable to usethe finite numberof Sy representationfragmentsthat happento be
storedin awarehousecalledthelexicon. If OT constraintsreallyaretheexplanation,thenwe
might expectto find occasionalviolationsforcedby evenhigher-rankedconstraints.If there
turn out to be no suchcases,we could, with somelossof plausibility, claim that category
constraintslike this areundominatedin every language;or theremay be somethingin the
natureof semanticrepresentationsandtheSy/Seinterface(whoseconstraintsarelikely the
only onesthat could force category violations)thatwould suggesta principledexplanation
of why categorymismatcheswouldalwaysbelessoptimalthansomecompetitor. But it may
turn out that therereally are casesof forced category mismatches.It may be possibleto
analyzeconversion(“zeroderivation”) alongtheselines: usingcat asaverbwould involvea
category-violatingterminalnodelike(4e)ratherthanazero-derivedstructurewith or without
zero-morphemes.Otherpossibileviolationsof category constraintsmight includegerunds,
predicatenominalswith zerocopulas,and“exocentric”structuregenerally.

It is often arguedthat lexical items must belongto a restrictedset of categories(e.g.,
N, V, A). If so, theremay be a universalconstraintsensitive to the merepresenceof any
lexical index which requiresoneof theacceptablecategory 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 any lexical index at all to beanX � :

[Lex: X] � [bar: 0](15)

In principle,this constrainttoo couldbeviolated,andperhapsis by suchapparentlyphrase-
sizedthingsaspropernamesor by phrasesinsidewords,suchasthe sameold “boy meets
girl, boy losesgirl, boy getsgirl again”story.



Chapter 6

Mor phosyntacticconstraints II:
Functional constraintswithin syntax

6.1 What weneed

Justaswe saw for lexemicindices,thereareconstraintswhich fussover whetherfunctional
indicesarecompatiblewith theirenvironments.Let usillustratewith asimpleexamplefrom
English.

With ahead-movementanalysisof inflection,asentencewith thepast-tenseverbjumped
wouldhaveasectionof its Sy representationwhich lookedlike:�

T �
tense: past�� � � � �������

V �
Lex: ‘jump’ ���� T ���tense: past

Func: ‘-ed’

��(1)

Therearea numberof waysin which the sub-treein (1) could be madeworse. As we
saw in thelastchapter, thereareconstraintswhichwould complainif thecategory of theleft
terminalnodewereP� ratherthanV � . ConstraintsenforcingX-barstructureswouldcomplain
if theright terminalnodehadcategory NP ratherthanT ��� . But thereis anotherdependence
within the T ��� node. We would get a badstructureif the tensefeaturewere replacedby
[tense:non-past],sincethis couldno longercooccurwith [Func: ‘-ed’]. We would alsoget
a badstructureif the functionalmorphemicindex [Func: ‘-ed’] werereplacedby the one
which representsregularnounpluralsor the-ly of regularadverbformation.Sinceall these
possibilitiesarelurking in theinfinite candidatesetwhichfacesanMOT grammar, theremust
beconstraintswhich eliminatethem.

47
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6.2 Implementation

Justaswith lexemic indices,therecanbe cooccurrencerestrictionsbetweenfunctional in-
dicesandtheothermorphosyntacticfeaturesof a terminalnode. Theconstraintthatwould
favour (1) in Englishwouldsimplybe:

[T �� , tense:past] ! [Func: ‘-ed’](2)

Readformally: For all Sy nodesN, N bears[T �� ] and[tense:past] if andonly if N bears
[Func: ‘-ed’].

Oneimportantthing to noteaboutthis constraintis that it is bidirectional.With lexemic
indicesin the last chapter, we requiredthatall cats be N " s, but we didn’t foolishly require
that all N " s be cat. With functional indices,the cooccurrencerestrictionsusuallyrun both
ways: we want [Func: ‘-ed’] to coocuronly with [T �� , tense:past],similar to thecategory
constraintson lexemic indices,but we also always want [Func: ‘-ed’] to occurwhenever
thereis a [T �� , tense:past]— unless,of course,this is preventedby a morehighly ranked
constraintforcinganirregularity.1

The mentionof the category T �� in the constraintis important. Tenseis a percolating
feature,in English if not in all languages,anda (potentiallyquite large) numberof nodes
in a sentencewill bearthe feature,including the non-terminalT " nodeof (1). It would be
undesirableto demandthatall thesenodesalsohavethefunctionalindex [Func: ‘-ed’] andso
(by thekind of constraintsto bediscussedin Chapter8) encouragenumerousalveolarstops
scatteredthroughthephonologicalrepresentation.2 Only oneSy nodebearsthebruntof the
demandfor this functionalindex, theonewith thecategoryT andthebarlevel # 1.

In a way, the T �� position in the syntactictreeactsmuch like a templateslot in those
approachesto morphologythatrelyonpositionclasses,but embeddingfunctionalmorphemic
indicesin an OT framework alsoallows us to expressin a fairly naturalway many of the
centralinsightsof realizationalapproachesto morphology. This will be discussedin more
detail in the“Elaboration”sectionof this chapter.

6.2.1 Hierar chical structur econstraints

We have alreadybeeninformally usinga schemato constrainhierarchicalrelationshipsbe-
tweentwo nodesin a structure.For example, $&%(' hasbeentaken to meanthat a syllable
nodemustdominateamoranode.

Weformalizethesekindsof constraintsasbelow, wheretheDOMINATES andDOMINAT-
EDBY schematadealwith thesamerelationship,but havedifferentquantificationalforce:

1It is anopenquestionwhetherthetwo directionsareindependentandcanberankedseparately(for example,
[T )+* , past], [Func: ‘-ed’] - ... - [Func: ‘-ed’] . [T )+* , past])or whethersuchbidirectionalconstraintsare
atomicandalwaysoccupy only asinglerankon theconstrainthierarchy.

2This may, though,be the mostappropriateway to handlesometypesof multiple inflection in somelan-
guages.
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DOMINATES(X, Y) abbreviation: X / Y
For eachnodeN1 which is describedby X, thereexists somenodeN2 which is
describedby Y suchthatN1 dominatesN2.

(3)

DOMINATEDBY(Y, X) abbreviation: Y 0 X
For eachnodeN2 which is describedby Y, thereexists somenodeN1 which is
describedby X suchthatN1 dominatesN2.

(4)

For example,wecouldenforcepartof theX-barschemawith theconstraint(5a),or state
thataVP is notacompleteutteranceby requiringit to belongto a largerIP with (5b).

a. [bar: 2] / [bar: 1]
b. VP 0 IP

(5)

It isalsousefulto beableto talkaboutotherhierarchicalrelationships,suchasc-command
or government.I proposethefollowing two schemata:

GOVERNS(X, Y) abbreviation: X 1 Y
For eachnodeN1 which is describedby X, thereexists somenodeN2 which is
describedby Y suchthatN1 governsN2

(6)

GOVERNEDBY(Y, X) abbreviation: Y 2 X
For eachnodeN2 which is describedby Y, thereexists somenodeN1 which is
describedby X suchthatN1 governsN2

(7)

Wecouldusetheseschematafor variouspurposes,for example,having a transitiveverbsub-
categorizefor a directobjector having a complementizerC3 subcategorizefor aTP, perhaps
evenfor statingPrincipleB of Chomsky’s1981BindingTheory.

a. ‘hit’ 1 NP
b. C341 TP
c. [anaphor, ref.index: 5 ] 2 [NP, ref.index: 5 ](8)

Theoppositeof theGOVERNS schematais alsouseful:

NOTGOVERNS(X, Y) abbreviation: X 61 Y
For all nodesN1 describedby X andN2 describedby Y, N1 doesnotgovernN2.

(9)

This schemacouldbeusedto statePrincipleA of theBinding Theory(pronounsshouldnot
begoverned)or for encodingoddmorpheme-specificbindingrequirments(for example,the
disjoint anaphordescribedby Saxon(1986)for Dogrib). It canbe usedto militate against
mutuallyexclusive morphemes,for example,theEnglish3sgpresentagreementmorpheme
andamodalverblikecan: [Func: ‘-s’] 61 [class:modal]. In chapter12,wewill seehow it can
be usedfor truncatorymorphology, wherethe additionof onemorphemecausesthe “dele-
tion” of another. Possibly, we could even stateMenn andMacWhinney’s (1984) repeated
morphconstraint:
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NOTGOVERNS ([Func: 7 ], [Func: 7 ])(10)

It is anopenquestionasto exactly which hierarchicalrelationshipsshouldcountasgov-
ernmentfor thepurposesof thisfamily of schemata.For concreteness,I will assumethrough-
out mostof this sketch that the relevant relationshipis simply c-command.For example:
X 8 Y will besatisfiedif you cangetfrom theX nodeto theY nodeby goingup onelevel in
thetreethendown asmany levelsyou like.

6.3 Short examples

6.3.1 Regular and irr egular English pasts

Thestructurefor a regularEnglishpasttenseis repeatedhere:

walked 9
T :
tense: past;< < < < <=====>?

V :
tense: past
Lex: ‘walk’

@AB>?
T C�D
tense: past
Func: ‘-ed’

@A
(11)

Thepresenceof the-ed suffix is enforcedby theconstraint:

[T C�D , tense:past] E [Func: ‘-ed’](12)

A differentstructureis neededfor anirregularpastsuchassang. I proposethatanirreg-
ular form like this involvesa specialfunctionalindex — let’s call it [Func: irreg.past]— on
thesamenodeasthelexemicindex. Thestructurefor sangwouldbe:

sang 9
T :
tense: past;< < < < <=====>FF? V :

tense: past
Lex: ‘sing’
Func: irreg.past

@ GGA 9
T C�D
tense: past;

(13)

Thecombinationof [Lex: ‘sing’, Func:irreg.past]will haveadifferenteffecton thephonol-
ogy thantheindex [Lex: ‘sing’] alonedoes.For now, I will assumethat theSy/Phinterface
hasconstraintslike thefollowing.
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a. [Lex: ‘sing’, Func:irreg.past]soundslike H I J4KML N
b. [Lex: ‘sing’] soundslike H I O KML(14)

Theideaof “soundslike” will beformalizedin chapter8. Theimportantpoint to notefor now
is thattheinterfaceconstraintssensitiveto thecombination(14a)mustoutranktheconstraints
sensitiveto thelexemicindex alone(14b)— anunsurprisingmanifestationof theElsewhere
Principle.3

Thepresenceof the[Func: irreg.past]index canbeenforcedby aconstraintsuchas:

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

This is oneof a numberof similar constraintsof Englishsuchasthosein (16), probablyall
rankedin thesameneighbourhoodof thehierarchy.

[Lex: ‘write’, tense:past] P [Func: irreg.past]
[Lex: ‘f all’, tense:past] P [Func: irreg.past]
[Lex: ‘stand’, tense:past] P [Func: irreg.past]
[Lex: ‘sleep’, tense:past] P [Func: irreg.past]

...

(16)

Constraint(15) is enoughto preventa fully regularrealizationof thepasttenseof sing asH I O K+Q+L , sinceit will assessaviolationmarkagainstthefollowing representation:

singed R
T S
tense: pastTU U U U UVVVVVWX

V S
tense: past
Lex: ‘sing’

YZBWX
T [�\
tense: past
Func: ‘-ed’

YZ
(17)

But sofarwehavenowayof preventingthecandidatein (18),whosemostlikely phonologi-
cal realizationwould be H I J4K+QML sanged, which is exactly thestructurewewould expectto be
optimalgivenonly theconstraintswehaveseensofar.

sanged R
T S
tense: pastTU U U U UUVVVVVVW]]X V S

tense: past
Lex: ‘sing’
Func: irreg.past

Y ^^Z WX
T [�\
tense: past
Func: ‘-ed’

YZ
(18)

3In fact, we will seethat the only aspectsof Ph that needto be specifiedin (14a)are the featuresof the
vowel, sincethesearetheonly specificationsof (14b)thatneedto beoverridden.
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The idea we 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.

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

(19)

This constraintcanbe satisfiedthroughthe absenceof the governee[Func: irreg.past],but
it canalsobe satisfiedthroughthe absenceof the governor[Func: ‘-ed’], as in the actual
optimal candidatein (13). Eachof the two possibleabsencesviolatesa constraint— (15)
and(12) respectively. It must thereforebe the casethat (12) is ranked lower than(15). A
summaryof theconstraintswe have beenconsideringis given in (20). The tableauin (21)
showshow theseconstraintsapplyto thecandidatessang(13),singed(17),andsanged(18).a

[Lex: ‘sing’, tense:past] b [Func: irreg.past]
NOTGOVERNS ([Func: ‘-ed’], [Func: irreg.past]) cd

[T e�f , tense:past]g [Func: ‘-ed’]

(20)

Sy ‘sing’,pastb irreg.past ed_` irreg.past T e�f ,pastg ‘-ed’

☞ sang *
singed *!
sanged *!

(21)

It is interestingto notethatit is not impossibleto getahybridregular/irregularrealization
suchassanged. It is merelya matterof constraintranking. With a differentranking,such
formswould bepossible,asthey arein thespeechof many children4 and,aswe will seein
thenext section,in Germanplurals.

6.3.2 Regular and irr egular German plurals

Within masculinenounsin Germanwe candistinguishtwo basicwaysof markingplurality:
the“regular” suffix -e5 andumlaut(aphonologicalchangeonavowelof thestem).But where

4This approachalsooffersusa way of understandingthedouble-regularformsusedby many children,for
example,h ikj l m n o p walkded. It is commonlyheldthatchildrenbegin learningeverypastform by memorization,
i.e., as if 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 representationof
thepasttensewalked would be[Lex: ‘walk’, Func: irreg.past]andtherewould bea correspondingmemorized
Sy/Phinterfaceconstraint“[Lex: ‘walk’, Func: irreg.past]soundslike h ikj l m p .” Later the regular constraint
[T q+r , tense:past] s [Func: ‘-ed’] would beadduced.If at this stagetheconstraintedtu irreg.pasthasnot yet
beenadducedor if its rankinghasnotyetstabilized,theexpectedform of thepasttensewould indeedlook liked
sangedin (18)andbepronouncedh ivj l m n o p .

5For brevity, I leave asideherequestionssuchaswhether-e or -er shouldbe consideredthe morebasic
allomorphof themasculineplural suffix, how exactly thechoicebetweenthemis made,andwhetherit would
bebetterto analyzethesystemusinginflectionclassesasin section5.3ratherthanreferringdirectly to syntactic
gender.
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theregularandirregularmanifestationsof theEnglishpasttenseweremutuallyexclusive,the
Germanpluralshowsall four logicalpossibilities:pluralswith -e, pluralswith umlaut,plurals
with both,andpluralswith neither. Thepossibilitiesareshown in table6.1.

Regular -e
derTisch ‘table’ die Tische
derKrieg ‘war’ die Kriege
derPilz ‘mushroom’ die Pilze

Umlaut
derOfen ‘oven’ die Öfen
derVogel ‘bird’ die Vögel
derBruder ‘brother’ die Brüder

Regular -eplusumlaut
derBaum ‘tree’ die Bäume
derStuhl ‘chair’ die Stühle
derKoch ‘cook’ die Köche

Neitherregular -enor umlaut
derSpiegel ‘mirror’ die Spiegel
derWagen ‘car’ die Wagen
derOnkel ‘uncle’ die Onkel

Table6.1: Germanmasculineplurals

Many of theconstraintsinvolvedin thissystemarejust like theirEnglishcounterparts:

[Numw�x , gender:masc,number:pl] y [Func: ‘-e’](22)

[Lex: ‘brother’, number:pl] z [Func: umlaut]
[Lex: ‘tree’, number:pl] z [Func: umlaut]

...

(23)

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

Bäume‘trees’ {|
Num}
gender: masc
number: pl

~�� � � � � �������{����| N }gender: masc
number: pl
Lex: ‘tree’
Func: umlaut

~ ����� {��| Numw�x
gender: masc
number: pl
Func: ‘-e’

~ ���
(24)
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This stronglysuggeststhat theincompatibility is not betweenthe[Func: ‘-e’] index and
the[Func: umlaut] index, but betweenthe[Func: ‘-e’] index andindividual lexemicindices
suchas[Lex: ‘brother’].

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

Thefourth classof nouns,with neitherthe-e suffix nor umlaut,offers furtherevidencethat
the incompatibility is not with the index [Func: umlaut]. Die Onkel ‘uncles’ hasno [Func:
umlaut] feature,yet it still cannothave a -e suffix — suggestingthat the relevantconstraint
is (26),whichwould favour thecorrectstructurein (27).

NOTGOVERNS ([Func: ‘-e’], [Lex: ‘uncle’]) abbr: -e�� uncle(26)

Onkel ‘uncles’��
Num�
gender: masc
number: pl

��� � � � � ����������� N �
gender: masc
number: pl
Lex: ‘uncle’

� ��� ��
Num���
gender: masc
number: pl

��
(27)

In orderfor (27) to beoptimal,we alsohave to preventspuriousoccurrencesof [Func: um-
laut]— merelypointingoutthat[Lex: ‘uncle’] doesnotrequire[Func:umlaut]is notenough.
A constraintagainstthemerepresenceof [Func:umlaut]woulddo thejob, thoughwemight
beseeinga (perhapsvery low-ranked)constraintagainstfunctionalindicesin general.Con-
straintslike(23)thatrequire[Func:umlaut]for particularlexemeswouldoutrankthis* FUNC

constraint.But in theabsenceof a constraintlike [Lex: ‘uncle’, number:pl] � [Func: um-
laut], a candidatelike (27) but with a [Func: umlaut] would fall victim to the low-ranked
* FUNC.6

6.4 Elaboration

6.4.1 Alter nativesto headmovement

In thischapter, aselsewherein thissketch,I havebeenassumingthatthesub-X� structuresfor
inflectedwordsarebuilt throughtheoperationof headmovement.Therearesomeattractive

6In this analysis,I’m also assumingthere’s a coherentphonologicalinterpretationof the feature[Func:
umlaut], that is, that the relevantSy/Phinterfaceconstraintis “[Func: umlaut] sounslike...”, ratherthanthere
beinga separate“[Lex: ‘brother’, Func: umlaut] soundslike...” constraintfor eachnounstem. If the latter
werethe case,we could just aswell saythatdie Onkel ‘uncles’ alsobears[Func: umlaut]but that there’s no
interesting“[Lex: ‘uncle’, Func: umlaut] soundslike...” constraintthat outranksthe general“[Lex: ‘uncle’]
soundslike...” constraints.For anideaof whattheSy/Phinterfaceconstraintsfor [Func: umlaut]might be,see
Féry’s (199xxx)OT treatmentof Germanumlaut.
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aspectsto this assumption.For example,it offers a simpleexplanationfor Baker’s Mirror
Principle,viewed asa statisticaldescriptive generalization.7 More specifically, it canhelp
explain theobservationof Bybee(1985)thatthestronguniversaltendenciesfor theordering
of morphemesinside a verb coincidewith the tendenciesfor orderingthe corresponding
markerswhenthey are“syntactically” expressedratherthan“morphologically” expressed.
Finally, thefunctionalcategoriesdemandedby a head-movementaccountcanoftenserve as
anexcellentskeletonor framework for thedistributionof morphemesin languagesthatseem
to makeheavy useof “positionclass”morphology. (SeeRice(1993,1998)for anillustration
of how thepositionclassesof anAthapaskanlanguagecanbemodelledastheresultof head-
movementthroughthefunctionalcategoriesin a sententialsyntacticstructure.)

But headmovementis by nomeansaprerequisiteof doingmorphologyin anMOT frame-
work. Somespecificassumptionsaboutsub-X� structureareneededin orderto offer concrete
analyses,andI choseheadmovementasoneof thoseassumptionsmostly for its familiarity
ratherthanfor its clearsuperiorityover the alternatives. While I do not have the spaceto
explore(or evenmention)all thealternativesto thespecificworking assumptionsI make in
this sketch,thereareenoughothersuccessfulapproachesto morphologythatdo not rely on
theideaof headmovementthat it is worthwhile illustratingbriefly how someof thosealter-
nativestoo couldbeframedin MOT. I will refer to “local construction”of sub-X� structure,
for lackof abettertermto constrastwith constructionvia headmovement.

In somecases,differentassumptionsaboutheadship,etc.,resultin relatively minor rela-
bellingsof word structures.Insteadof theregularpasttensestructureof (1), repeatedbelow
as(28a),we couldhave thestructurein (28b),which is morein keepingwith theproposals
of, for example,Selkirk (1982)andJackendoff (1997).

a. � T �
tense: past�� � � � ��������

V �
tense: past
Lex: ‘walk’

��B��
T ���
tense: past
Func: ‘-ed’

�� b. � V �
tense: past�� � � � ��������

V ���
tense: past
Lex: ‘walk’

��B��
Aff � � �   �
tense: past
Func: ‘-ed’

��(28)

Thereis no inherentlimit to thecomplexity of wordsbuilt by local construction.Specif-
ically, without someadditionalconstraint,thereis no needfor themto bebinary-branching.
For a treelike (29), it might bepossibleto expresstheorderof theaffixesusingalignment
constraints,asdiscussedin chapter9, or elselinearordermight beaddedasaprimitiverela-
tion in syntacticor morphologicalsub-representations.

(29)

7“Morphologicalderivationsmustdirectly reflectsyntacticderivations(andviceversa)”(Baker,1985).Ex-
ceptionsto mirroring canbe handledwith parochialmorphemicconstraintsthat outrankthe usualfunctional
subcategorizationconstraints.
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V ¡¢ ¢ ¢ ¢ ¢ ¢£ £ £¤¤¤¤¤¤
V ¥�¦¢ ¢ ¢ ¢ ¢¤¤¤¤¤

Aff V ¥�§¨ ¨©©
N ¥�¦ Aff

Aff

Aff Aff

Thequestionof whetherwordsarebesthandledusinghead-movementor local construc-
tion is separatefrom thequestionof whetherword-structureexistsasalevel of representation
independentfrom wider sentencestructure. Structureslike (29) could continueto occupy
theirplacein anintegratedmorphological/syntacticSysub-representation,or they couldlive
in their own sub-representation,asassumedin many frameworks.

Finally, it shouldbe notedthat head-movementconstructionandlocal constructionare
not mutually exclusive possibilities.Thekindsof analysesI give for derivationalmorphol-
ogy in chapter12 are much closerin spirit to local constructionthan to headmovement.
It might even be possiblefor inflectionalmorphologyto be handledby constraintsof both
types: X ¡ structuremight normally be handledby head-movementconstraints,resultingin
wordsthat mostly obey the Mirror Principle,but local-constructionconstraintsmayexcep-
tionally demandother nodesand functional indicesin addition to or insteadof thosethat
wouldordinarilyarisethroughheadmovement.

6.4.2 Word-syntax and realizationalmorphology

Therehave long beentwo seeminglyirreconcilableapproachesto explaining the formsand
ordersof inflectionalmorphemesin a word, perhapsmostfamouslydistinguishedby Hock-
ett (1954), who dubbedthem “Item-and-Arrangement”and “Item-and-Process”.The two
extremesmightbecaricaturedasfollows:

1) Inflectionalmorphemesarechunksof phoneticmatter, storedin thelexicon alongside
nounandverbstems.Themorphologyand/orsyntaxof a languagedefinespositions
within wordswherethevariouskindsof morphemescanbeused(with templateslots
or with complex X ¡ nodesassembledby headmovement,for example). Words are
built by choosinga morphemefor eachpositionandputting its phoneticstuff in the
appropriateplace.

2) Inflectional morphologyis accomplishedby taking the stemof the word and doing
thingsto it accordingto ruleswhich aretriggeredby morphosyntacticfeatures:“Add
[s] if we’re makingaplural noun”, “Deletethefinal consonantif we’re makinga mas-
culineadjective”, “Make thefinal vowel [+front] if we’re makingapasttenseverb.”

Following commonterminology, I will refer to the first extremeas the word-syntax
approach,and to the secondas the realizational approach.Examplesof word-syntaxap-
proachesincludeSelkirk (1984)andLieber (1992). Realizationalapproacheshave beenar-
guedfor by a numberof researchers,a selective list includesMatthews (1972), Carstairs
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(1987),Anderson(1992),Beard(1995),Aronoff (1994),Stump(1991,1993),andZwicky
(1992).

Pureword-syntaxapproachesarequite attractive for analyzinglanguageswith low de-
greesof fusion, i.e., very few portmanteaumorphsanda relatively one-to-onerelationship
betweenmorphsandmorphosyntacticfeatures.Themorethata morphologicalsystemdevi-
atesfrom thisagglutinatingprototype,themoretroubleword-syntaxapproacheshavedealing
with them. Much of the history of AutosegmentalPhonologycanbe seenasan attemptto
show that apparentlyintractibletypesof morphologicalmarking,suchasvowel ablautand
Semitic-styleroot-and-patternsystems,canreallybetreatedastheconcatenationof discrete,
meaningfulURsafterall. This hashada high degreeof success,but not completesuccess:
no matterhow clever you are, it is hardto make the morphologicallytriggereddeletionof
segmentslook likea pieceof phoneticcontentthathasbeenstoredin thelexicon.

Realizationalmorphologycaneasily take in stride the problemcasesfor word syntax.
But many of the actualformal systemsproposedto do relationalmorphologyareso com-
putationallypowerful thatonemight doubtwhetherthereis anything they couldnot take in
stride,includingmanifestlyunhumanpatterns.Realizationalapproachesexcel at analyzing
systemswith ahighdegreeof fusion.They don’t haveany particularformalproblemdealing
with non-fusionalagglutination,but the very lack of fusion often seemsto be a pureacci-
dent,a mysteriousside-effect of the particularsystemof rulesthe languageuses.Thereis
no clearexplanationfor the tendency towarda one-to-onecorrespondencebetweenmorphs
andmorphosyntacticfeatures.Relationalapproachesoftenhave to go to greatlengthsto de-
fine a conceptassimple(from theword-syntaxpoint of view) as“primary exponent”(e.g.,
Matthews,1972;Carstairs,1987;Noyer,1992;Beard,1995).

A complex syntacticstructureunderneaththe X ª level, asusedin this sketch,is gener-
ally assumedto put a theorysquarelyin thecampof theword-syntaxmodels.However, the
framework arguedfor herealsoallows for the naturalexpressionof the insightsof realiza-
tional analysesof morphology. I arguethat themostsignificantdifferencebetweenrealiza-
tionalandword-syntaxapproacheslies not in how they believe thephoneticstuff of prefixes
andsuffixesendsup in aword,but in whatthey believeto betherelationbetweentheforma-
tivesof a word andits morphosyntacticfeatures,specificallyin which oneis assumedto be
logically prior. Do morphemesdeterminemorphosyntacticfeatures,or do morphosyntactic
featuresdeterminemorphemes?A word-syntaxapproachwouldsaythattheword loved has
the feature[past] becauseit hasthe suffix -ed (which introducedthe feature,which perco-
latedup to theword level). A realizationalapproachwould saythat theword loved hasthe
suffix -ed becauseit hasthefeature[past](which triggereda rule,whichaddedthesuffix).8

Word-syntaxand realizationalapproacheseachhave half of the answer. Realizational
approachesaregoodatexpressinggeneralizationsof theform:

[T «�¬ , tense:past] ­ [Func: ‘-ed’](30)

Word-syntaxapproachesaregoodatexpressinggeneralizationsof theform:
8Variousotherpermutationsarepossible,suchasthemodelof Steele(1995),whereneitherthefeaturesnor

themorphsareprior but bothresultfrom theapplicationof rules.
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[Func: ‘-ed’] ® [T ¯�° , tense:past](31)

Generalizationsof bothformsareimportant.Missingeitherkind of generalizationresultsin
a theorywhich,while it maybedescriptively adequateat theformal level, fails to completely
explanatory. MOT makesit possibleto express(andenforce)bothkindsof generalizations
simultaneously, with bidirectionalimplicationswhich will assessviolation marksif either
directionis violated:

[T ¯�° , tense:past] ± [Func: ‘-ed’](32)

The tendency toward a one-to-onerelationshipbetweenfeaturesand formatives is often
maskedandoccasionallyflouted,thoughalwayspresent,asonewould expectto find when
dealingwith constraintsin anOT framework.

Both realizationaland word-syntaxapproachesrun into problemsbecauseof their as-
sumptionthatmorphologicalimplicationscanonly go in oneof thesedirections.While they
make differentchoiceson which directionto use,they sharea commoncommitmentto the
assembly-lineparadigmof grammar:word-level featuresarethe pre-existing raw material
out of which formativesmust be made,or vice versa. By abandoningthe assembly-line
paradigm,anOT approachto morphologycanenforce(or not) bothdirectionsof thedefault
one-to-onerelationshipandavoid the weaknessesof both the word-syntaxandthe realiza-
tionalapproaches.



Chapter 7

Spellout,yields,and morphs

7.1 What weneed

Until now, we have mostly treatedlinguistic representationsasif they werecompletelyun-
relatedsubparts.This is clearlynot thecase.Eachof thePh,Sy, andSesub-representations
canbe perfect(or asperfectaspossiblewithin an OT framework), but the representation
asa whole canstill be bad. ² canbea perfectlygoodsemanticrepresentation.[N ³ , Lex:
‘cat’] canbe a perfectlygoodsyntacticrepresentation.But they arenot good representa-
tions for each other. A grammar/lexicon will needsomeway of ensuringthat Sy andSe
sub-representationsaremutuallyappropriate.

The samecanbe saidof the Ph andSy sub-representations.´ µM¶ ·4¸ ¹ may be a goodPh,
and[N ³ , Lex: ‘dog’] maybea goodSy, but they arenot goodfor each other. In chapters8
and 9, we will look at the kinds of constraintswhosejob it is to ensurethat Ph and Sy
sub-representationsare mutually appropriate. In this chapter, we look specificallyat the
fundamentalrelationshipbetweenpiecesof Ph andSy representationsthat allows themto
“belong” to eachother.

7.2 Implementation

A candidatein anevaluationdoesnot consistjust of threesub-representations,º Ph,Sy, Se» ,
but alsoof relationsbetweenvariouspartsof thoserepresentations.We areconcernedhere
with the relationsbetweennodesof the Sy representationsandpiecesof the phonological
representation.Let us refer to the set of Sy/Phrelationsasspellout relations. Also, if a
syntacticnodeanda string of phonologicalroot nodesstandin a spell-outrelation, I will
referto thestringof root nodesastheyield of thesyntacticnode.

For example,in figure7.2,therearethreespell-outrelations:

1. betweenthe[Lex:‘cat’] nodeandthethreerootnodesdominatingthefeaturesfor ´ µ+·4¸ ¹
2. betweenthe[Func:‘-s’] nodeandtherootnodedominatingthefeaturesfor ´ ¼ ¹

59
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PWd

F½
¾¿¾À¿À¿À¿À

k æ t s

Á
NumÂ
num: plÃÄÅ

N Â
num: pl
Lex: ‘cat’

ÆÇÈÄÅ
NumÉ�Ê
num: pl
Func: ‘-s’

ÆÇ

Figure7.1: Spelloutrelations

3. betweenthemothernode(NumÂ ) andall four rootnodes

Here,asis usuallythecase,theyield of themothernodeexhaustively containstheyieldsof
its daughternodes.

If aSy nodebearsa morphemicindex, let usreferto theyield of thatnodeasthemorph
associatedwith that index. So we can refer to the string consistingof the first threeroot
nodesin figure7.2asthe‘cat’-morph,andthestringconsistingof thefourth rootnodeasthe
plural-morph.Morphsareobjectsin thephonologicalsub-representation.

It is worth pointing out that the definition of the spelloutrelation usedheredoesnot
involvesomeof theassumptionswhich haveoftenbeenheldof morphemeexponents:À Yields neednot be mutually exclusive. This is obviously true, sincethe yield of a
daughterwill almostalwaysbecontainedwithin theyield of its mother. But it is alsotruefor
terminalnodes.Specifically:À Morphsneednot be mutually exclusive. It is possiblefor morphs(sequencesof Ph
root nodesassociatedwith a Sy nodebearinga morphemicindex) to overlappartially or
completely. Ë¿Ì¿Í¿Î¿Ï Ð¿ÑÓÒ¿Ô¿Õ(1)

In somelanguages,this mayevenbethenormalsituation.As anexampleof a morphwhich
is completelycontainedwithin another, considerthe3sgobjectagreementof Chaha:Öv×ÙØ�×4Ú
‘he bit’ vs. Öv×ÙØ�ÛM×4Ú ‘he bit him’. We cansaypre-theoreticallythat the “object agreement
morphemeis realizedby thefeatureLAB.” In MOT terms,anSynodewill containtheindex
[Func: 3sg.obj],andthecorrespondingPhmorphwill betheroot nodethatthelabialization
featureis associatedto.
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Ü¿Ý¿Þ¿ß¿à
n æ k LAB æ s á V â

Lex: ‘bite’ ã á AgrOä�å
Func:3sg.obj ã[AgrO â ](2)

Here,theroot nodeof thesecondconsonantbelongsbothto themorphof [Lex: ‘bite’] and
themorphof [Func: 3sg.obj].æ Morphsneednot beexhaustive. Theremayberoot nodeswhich belongto no morph.
Variousanti-structureand alignmentconstraintswill disfavour this situation,but it is not
forbiddenby thearchitectureof the theory. For example,thePhroot nodeof anepenthetic
segmentmight not belongto theyield of any Sy terminalnode,thoughit will belongto the
yield of oneor moreSynon-terminalnodes.TheAxinincaCampawordnatapiroconsistsof
thesuffix -piro andtheverbstemna-. Thetwo additionalsegmentsta areepenthetic,forced
by thesuffix’s desireto attachto a prosodicfoot (McCarthyandPrince,1993b).Underthe
currentassumptionsthe epentheticsegmentsneednot be partof eithermorph,thoughthey
dobelongto theyield of themothernode.

ç¿è¿é¿ê¿ë¿ì¿í¿î
n a t a p i r o

ï ïð ðF

V [Func:‘piro’]

X
(3)

If wecountupeverythingdominatedby therootnodesof amorph,themorphmay“con-
tain” a greatdealmorematerialthancanbe blamedon its associationwith any particular
morphemicindex. For example,in (2) the DOR featureof the secondconsonantk canbe
blamedon theverbmorph’s associationwith thelexemicindex [Lex: ‘bite’], but thefeature
LAB cannotbe. Yet, the LAB featurestill “belongs” to the ‘bite’ morph, asmuch asany
featuredominatedby the right stretchof root nodesdoes.Especiallyif we adoptthe“radi-
cally underspecifying”modelproposedin section8.1.2,it maythatvery few of thefeatures
dominatedby theroot nodesof a morphareactively demandedby the idiosyncraticlexical
requirementsof amorphemicindex. In many respects,it is moreaccurateto view themorph,
not as the incarnationof the morphemicindex in the phonologicalsub-representation,but
simplyasadomainfor checkingwhetherinterfaceconstraintsaresatisfied.

For concreteness,I assumethat a Sy nodewith both a lexemic anda functional index
will haveonly oneassociatedmorph,not two. That is, morphs(asaninterestingsub-typeof
yields)arerelatedto syntacticnodes,not to individualsyntacticfeatures.
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7.3 Elaboration

7.3.1 Connections

MOT’s laissez-faire attitude to what materialcan be countedas part of a morph hasnot
beensharedby all otherapproaches.For example,theoriginal versionof OT hadanalmost
mysticalconceptionof whatit meantto havea morphologicalaffiliation:

“Consistency of Exponencemeansthatthephonologicalspecificationsof 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 Consistency of Exponencewasfirst mootedby
Pyle(1972:522),whonotedthatmorphologicalboundarytheoryimplausiblyre-
quiresthat epentheticsegmentsbe assignedan arbitrarymorphologicalaffilia-
tion. (McCarthyandPrince,1993b,20–21)

Sincemorphologicalaffiliation cannot bereaddirectly of a Phrepresentation,this assump-
tion would requiresomesortof fancy bookkeepingsystemto keeptrackof which fragments
of a representation“belong” to which morphemes.(CorrespondenceTheorymight beseen
asawayof formalizingthis fancy bookkeepingsystem.)

MOT makesit possibleto avoid theseproblems,without makingarbitrarychoicesabout
morphologicalaffiliation or constructinganadditionalmechanismof a bookkeepingsystem.
Since“morpheme” tout court hasno theoreticalstatusin MOT, it makesno senseto ask
which morphemea Phsegmentor featurebelongsto. ThethingsMOT is ableto talk about
coherentlyare morphemicindicesand morphs. The correspondingquestionsare easyto
answer. Is a Ph node“part” of a morphemicindex? Clearly not, sincethey live in entirely
separatesub-representations.Is a Ph node“part” of a morph? Yesor no, but in any case
clearlydecidableby lookingat therootnodesof thePhrepresentation.

7.3.2 Discontinuousmorphemes

I amassumingthata Synodemayhaveat mostonemorph.This assumptionis not logically
necessary. It is quiteconceivablethatone-to-many yield relationshipscouldbetheappropri-
ateimplementationfor apparentlydiscontinuousmorphemes(e.g.,thege-...-en“circumfix”
of the Germanpastparticiple)andsomeotherproblemcasesfor structuralism.But other
implementationsarealsopossible,sofor simplicity I will assumethatthepossibilityof one-
to-many yield relationshipsis notavailable.Like lexemicandfunctionalindices,theyield of
anodemaybeseenasthevalueof a featurewhoseattributemustbeuniquewithin thenode.ñMòóñõôöñõ÷öñ øùñõú ûü N ýLex: ‘...’

Yield: þ ñ ô ÿ ñ ÷ ÿ ñ ø � ��(4)
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Anotherconceivableway of dealingwith discontinuousmorphemeswould be to allow
yieldsthemselvesto bediscontinuous,i.e.,allowing morphsandotheryieldsto consistof any
arbitrarysetof root nodes.Underthis assumption,thediscontinuousmorphemewould still
involve a uniquerelationship— a singleSy nodewould have a singlespell-outrelationship
with a singlePhobject,a yield that just happensto bediscontinuous.Again, for simplicity,
I assumethat this option is not available in the theory and that all yields are contiguous
sequencesof root nodes.1

7.3.3 Sy-Serelations

As pointedout at thebeginningof this chapter, therewill alsoberelationsbetweenthesyn-
tacticandsemanticsub-representations,similar to thespell-outrelationsbetweenSyandPh.
I will have very little to sayaboutthese— an unavoidableconsequenceof having nothing
to sayaboutthenatureof semanticrepresentations.Someimportantpointsbearmentioning
however.

Thefirst is thatthoseconstraintson theSy-Seinterfacewhicharesensitiveto morphemic
indicesmustbeunderstoodwithin thebroadnon-derivationalframework of MOT. For exam-
ple, therewill bea constraintin Englishthata Sy nodewith [Lex: ‘cat’] oughtto standin a
relationwith somepieceof Sethatrepresentsafelinemeaning.But this is notpartof aunidi-
rectionalassemblyline thattakesaSeasinputandbuildsaSyasits output.Nor is it partof a
setof interpretiveprinciplesthat“readsoff ” meaningfrom anexistingsyntacticstructure.Or
rather, in away, it canbeboth. In trying to explainwherethemorphemicindicesin Sycome
from, theideafrom derivationaltheoriesthatcomesclosestto theMOT take on thequestion
is theideaof freelexical insertion:any morphemicindex canshow up on any nodeit wants
to, althoughfilters canthrow out theentireresultif thefreedomwasnot exercisedappropri-
ately. (In fact, in an OT evaluation,at leastlogically if not psychologically, every possible
resultof free insertionis a candidateandalmostall of themwill befilteredout by thecon-
strainthierarchy.) From this point of view, theconstraintencodingthe “meaning”of [Lex:
‘cat’] is just oneof thefilters on thefreeconstructionof Ph,Sy, Setriples. (An implication
of theMOT view is thatquestionsof whenlexical insertiontakesplaceareirrelevantandthat
any explanationthatreliesonsomethinghappeningbeforeor afterlexical insertioncannotbe
maintained.TheclosestMOT cancometo atemporalview of lexical insertionis in imposing
constraintson whichnode(s)in a chainmaybearmorphemicindices;seesection4.3.3.)

Thesecondobservationis thatthereis noapriori reasonfor theseSy-Serelationsto focus
on singlesyntacticnodes.At thevery least,in a theorywhich hasrepresentationcodingof
virtual movement,it is probablymoreinsightful to seetheconstraintsasreferringto chains:
e.g., for the pieceof an Sethat has � , the correspondingSy nodemustbelongto a chain

1HereandelsewherewhenI saythatsomethingis notanoptionin thetheoryor is universallyimpossible,the
prohibitionmaybetacitly assumedaspartof whatdefinesapotentialcandidate.Stretchingthedefinitionof the
word“implemented”,thiscouldbeimplementedby positingamechanism(call it Gen)thatconvenientlycreates
for usall andonly thepotentialcandidates.Alternatively, theprohibitionscouldbe implementedasuniversal
constraintson well-formednessthat like other constraintsare broughtto bear in Eval, but which Universal
Grammarensuresareneverdominated.
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which contains[Lex: ‘cat’] somewherewithin it. More substantively, thebesttreatmentof
idiomsmayinvolvemappingasinglepieceof theSerepresentationto aseriesof positionsin
Sy(whichmaycontainseveraldifferentmorphemicindices),justasspell-outrelationsallow
asinglepartof Sy to berelatedto a seriesof positionsin Ph.2

2It may turn out that lexemic andfunctional indicesbehave differently with respectto the Sy-Serelation
aswell. It maybethat lexemic indicescanbedirectly subjectto Sy-Seinterfaceconstraints,while functional
indicescanonly relateto Seindirectly— Serelateswith morphosyntacticfeaturesandit is theSy featuresthat
arerealizedwith functionalindices.



Chapter 8

Phonomorphemicconstraints I:
Segmentalrequirements

In thelastchapter, wedefinedthenotionof spell-outrelationsbetweenPhandSyrepresenta-
tions.A stringof rootnodes(known asamorph)maystandin aspell-outrelationshipwith a
Sy terminalnodebearingamorphemicindex. In orderfor this to beuseful,weneedwaysof
constrainingthepropertiesof amorphbasedonwhichmorphemicindex it is associatedwith.
Thethreerootnodesof amorphassociatedwith [Lex: ‘cat’] shouldhavedifferentproperties
(e.g.,differentsegmentalfeatures)from thethreerootnodesof amorphassociatedwith [Lex:
‘dog’].

In this chapterandthe next, we develop ways in which an MOT grammar/lexicon can
imposesuchconstraintson the shapeof morphs. This chapterconcentrateson segmental
featureswithin morphs. Chapter9 will examinealignmentconstraintson morphs— that
is, how morphsmaybeconstrainedby instantiationsof McCarthyandPrince’s Generalized
Alignmentschema.

8.1 Implementation

In this chapterI will presenttwo differentpossiblemethodsby which an MOT grammar/-
lexicon could constrainthe featural/segmentalmake-up of a morph. The first relies on a
logical descriptive languagebasedon first-orderpredicatecalculus,andspecificallyon the
possibility for quantifiedvariablesto have scopeover several constraints,possiblyranked
at differentpoints in the hierarchy. For this reason,it will be referredto as the Variables
method.Thesecondmethod(theNo-Variablesmethod)doesnot rely onagrammar’sability
to expresscoreferencebetweenconstraints.

TheVariablesmethodis fully capableof describingtheshapeof any morph— it is indeed
probably too powerful. The No-Variablesmethodhas lessexpressive power, and to that
extent is moreinteresting,thoughit may turn out not to be expressive enoughto expressa
reallanguage’s lexicon.

65
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��� � ��� � ��� �
[ 	 cont]
 [ 	 voi] � PL� VPL [ 	 cont]
 [ 	 voi] � PL�

DOR [+lo] [+fr] COR

Figure 1: A partialrepresentationfor � ����� �
Thereexist nodes� � � � � � � � � ��� � � � � � � � ��� � � � � � � � � � � � � � � � � � � � �  , suchthat:� � is a rootnodeand � � is a root nodeand � � is a rootnode,and� � is a placenodeand� � is avowel-placenodeand� � is aplacenode,and� � is a [ 	 cont] nodeand � � is a [ 	 voi] nodeand � � is a Dorsalnode,and� � is a [+lo] nodeand � � is a [+fr] node,and� � is a [ 	 cont] nodeand � � is a [ 	 voi] nodeand �  is a Coronalnode,and� � dominates��� and � � dominates� � and � � dominates��� , and� � dominates� � , and� � dominates� � and � � dominates� � and � � dominates� � , and� � dominates� � and� � dominates� � and� � dominates� � and� � dominates�  , and� � precedes� � and � � precedes� �

Figure2: Semi-formaldescriptionof therepresentationin Figure1

8.1.1 The VariablesMethod

The moststraightforward way of constrainingthe shapeof a morphis to provide a formal
descriptionof all thosephonologicalpropertiesthatany morphassociatedwith amorphemic
index shouldsatisfy. For example,considerthe(partial)representationof cat in Figure1. The
statementsin Figure2 show onewayof describingthenodesin Figure1 andtherelationships
betweenthem.

Therearethreemainkindsof statementsin Figure2:

1. thatanodeis of acertaintype(e.g., � � is a root node,� � is a [ 	 cont] feature)

2. that two nodesstandin a dominancerelation (indicatedby associationlines in the
representationin Figure1)

3. thattwo nodesstandin aprecedencerelation(implicitly indicatedby horizontalplace-
mentin Figure1).

Thedescriptionin Figure2 usesnomorethantheresourcesof first-orderpredicatelogic.
We couldexpressFigure2 usinga formal logical languageif we wantedto, eitherfor con-
ciseness,precision,or that impressive patinaof scientificauthoritativeness.Figure3 shows
one formalizationof the descriptionin Figure2, using !#" $%� &(' to expressthat node $ is
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root;=< 8�9 * - : root;=< 8#9 * . : root;>< 8�9 /�, : place;=< 8�9 /0- : vplace;=< 8#9 /+. : place; <8#9 1 , :
[ ? cont];@< 8#9 1 - : [ ? voi] ;@< 8�9 1 . : DOR;@< 8#9 1 2 : [+lo] ;�< 8#9 1 3 : [+fr] ;@< 8#9 1 4 : [ ? cont];@<8#9 1 5 :
[ ? voi] ;=< 8#9 1 6 : COR; <* , A 1 , < * , A 1 - < * , A / , < * - A / - < * . A 1 4 < * . A 1 5 < * . A / . < / , A 1 . < / - A 1 2 < / - A 1 3 < / . A 1 6* ,CBD* - < * -EBD* .

Figure3: Formalfirst-orderdescriptionof therepresentationin Figure1

“labelled” asbeingof type F , G A�H to expressthatnode G dominatesnode
H

, and G B H
to expressthatnodeG precedesnode

H
.1

Dominancerelationscouldincludestructureabove thesegmentlevel aswell. For exam-
ple,a long vowel couldbedescribedby explicitly mentioningtwo moras:

Thereexist
* . : I , : I -

suchthat:I ,
is amora,and

I -
is amora,and

* .
is a root node,andI%,

dominates
* .

, and
IJ-

dominates
* .

, and
I%,

precedes
IK-(1)

Themodel-theoreticsemanticsof description
Tying descriptionsto morphs
Issues:
Canstatementsreferringto asinglemorphemicindex besplit up?Evidenceseemsto say

yes.
If so,is it thesamemodelfor each?I.e.,docollectionsof statementsform quantificational

domainssuchthatvariableidentity trackedacrossseveralconstraintranks?
If so,suchquantificationaldomainsaresortof likeunderlyingrepresentations.

8.1.2 The No-VariablesMethod

TheNo-Variablesmethodis conducive to a radicallypartialview of thephonologicalinfor-
mationin thelexicon. This is notunderspecification, in thesenseof having URsthatcontain
very little structure— it is underspecifying, in thesenseof having constraintsthatdon’t ask
for muchstructure.In theabsenceof aphonomorphemicconstraintrequiringsomefeaturein
a particularposition,thechoiceof which featureto usetherewill beleft up to lower ranked
UG markednessconstraints,which will choosethecandidatewith the“default” feature.The
specificversionof a No-Variablesmethodarguedfor herealsoallows a convenientway to
achieve temporal underspecification— thephonomorphemicconstraintsfor someindex may

1Thedescriptionsin bothFigure2 and3 might seemcumbersome.But it is importantto keepin mind that
they areno morecomplex thanFigure1. In fact, they containexactly the sameamountof information. The
superficialdifferencebetweenthem is that the descriptionsuseEnglishor a logical languageto expressthe
informationwhile Figure1 expressesthe informationin a diagrammaticform. The deeperdifferenceis that
Figure1 pretendsto beanactualrepresentation(asmuchasany collectionof ink on papercan“be” a mental
representationof phonologicalstructure),while Figures2 and3 merelydescribetherepresentationin Figure1,
aswell asa numberof otherrepresentations.
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requiretwo featureswithout botheringto specifywhich orderthosefeaturesshouldcomein
in thewinningcandidate.

In this method,we make useof the same“schemapredicates”which wereusedin the
Variablesmethod,and which have beenusedfreely (if tacitly) in countlessOT analyses.
Theseschemataincludedominationandprecedence.Unlike theVariablemethods,though,
the parametersof the schematahave a fixed quantificationalinterpretation— there is no
possibilityof having freevariableswhichareboundfrom outsidetheschema.

PRECEDES (‘write’; DOR, COR)(2)

PRECEDES (‘write’; COR, LAB)(3)

For example,aninstantiatedschemalike(2) couldonly beinterpretedas:“Within the‘write’
morph,thereexistsa dorsalnodeanda coronalnodesuchthat thedorsalnodeprecedesthe
coronalnode.” Specifically, if thereis asecondinstantiatedschema(3), thegrammar/lexicon
hasno way of requiringthat thenodethatsatisfiesthe COR descriptionin (2) beexactly the
sameonethatsatisfiestheCOR descriptionin (3).

TheschemataI will useareCONTAINS, OVERLAP, andPRECEDES. The following are
exampleinstatiationsof theseschemata,togetherwith theabbreviationsI will usuallyuse.

CONTAINS (‘cat’; DOR) cat( DOR )(4)

OVERLAP (‘tax’; DOR, L ) tax( DOR MNL )(5)

PRECEDES (‘write’; DOR, COR) write( COR O DOR )(6)

cat( DOR ) expressestheconstraintthatthemorphfor ‘cat’ mustcontainadorsalnode.(More
technically, thereexistsa root nodewhich dominatesa dorsalnodeandwhich falls between
theleft andtheright boundariesof themorphassociatedwith [Lex: ‘cat’] in syntax.This is
anabsoluteratherthana scalarconstraint— failureto meetany or all of theconditionswill
resultin a singleviolationmark.)

The instantiatedOVERLAP schemain (5) is satisfiedif the candidatecontainsa dorsal
nodeanda morathat have dominancepathsto the sameroot nodewithin the ‘tax’ morph.
(7) shows oneconfigurationthatwill meetthis particularrequirement,sincethesecondroot
nodeis bothdominatedby amoraand(indirectly)dominatesadorsalnode.

LPRQ
PL PL

DOR

(7)



Chapter8: Segmentalrequirements 69

In theabbreviationsfor OVERLAP constraints,I’ ll usea solid circle symbolif thetwo nodes
referredto do not standin a dominancerelation,asin (8), andBernhardtandStemberger’s
(1997)trianglesymbolif they do,asin (9).

mouse( LAB S [+nasal])(8)

mouse( COR TNU ) or mouse( U%V COR )(9)

Thereis somequestionasto the bestinterpretationof the PRECEDES schema.Specifi-
cally, it is not clearwhethera candidatethat looks like (11) shouldsatisfytheconstraintin
(10).

index( [+high] W [+round] )(10)

X#YZX�[\X�]\X ^_X�`\X�a\X�b
[+round]

[+high]
(11)

Thereis, after all, a root node( X�] ) connectedto [+high] which precedesa root node( X ^ )
connectedto [+round]. But perhapsit would be more appropriateto insist that thereis a
precedencerelationbetweenentiredomains,thatis, therightmostrootnodeconnectedto the
[+round] precedesthe leftmostroot nodeconnectedto [+high]. In this case,(11) would not
satisfytheconstraint,but a candidatethatlookedlike (12)would:2

X Y X [ X ] X ^ X ` X a X b X�c
[+round] [+round]

[+high]
(12)

It is notclearwhichof thetwo interpretationswill proveto bethemostempiricallyadequate.
For concreteness,I will assumethesecondinterpretation— the rightmostroot nodeof the
first domainmustprecedetheleftmostrootnodeof thesecond.

Setsasparameters

Thereis anadditionalenrichmentof thenotationthatmayor maynotturnoutto benecessary.
Insteadof having only singlenodesor featuresasits parameters,it maybepossiblefor the
PRECEDES schemato talk aboutsetsof nodesor features.For example,

2This exampleemphasizesthatthepositionsof theschemaareinterpretedexistentially, not universally. All
thatis requiredthatsome[+round]domain(not every [+round]domain)precedessome[+high] domain.
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PRECEDES (‘write’, d DOR, [ e son],[ e voi] f , d COR, [ e son],[+cont], [ e voi] f )
abbreviation: write( k g t )

(13)

It is possiblethat a constraintlike (13) will always be replaceablewith a numberof
simplerconstraintsusingnosetsastheirarguments.This is especiallylikely if thereis a rich
enoughvocabulary of prosodicdescriptorsavailable(e.g., hi , j+k klgDj+k , etc.)While I believe
that this possibility of avoiding setsasparametersis moreinterestingthanusingthem,for
simplicity I will usuallyuseabbreviationslike (13) in therestof this sketch.
(Note that usingsetsas parametersis a reintroductionof someof the ability of the Vari-
ablesmethodto enforcecoreferencebetweenroot-nodedescriptors,but a morelimited ver-
sion. Also, allowing a setto be theparameterof CONTAINS rendersthe OVERLAP schema
superfluous. CONTAINS (‘mouse’; d LAB, [+nasal]f ) is indistinguishablefrom OVERLAP

(‘mouse’;LAB, [+nasal]).)

8.2 Illustration

Thissectionillustrateshow aNo-Variablemethodof specifyingphonomorphemicconstraints
cansucceedin selectingtheappropriatesurfacecandidate,evenwith averyminimalamount
of informationgiven for a morpheme.The ideais that,even if setof featuresasked for by
the phonomorphemicconstraintsis very “unstructured”,generalmarkednessconstraintsof
UG or phonotacticconstraintsof the languagewill ensurethat the requiredfeaturesendup
in their mostnaturalposition.3

It seemsthatthemorphemicconstraintsfor English‘cat’ don’t have to specifyany more
thanthefollowing arbitraryfacts:

cat( DOR )
cat( [+low] m [+front] )
cat( [ e son] m i )

(14)

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

The following observationsaboutmarkednessallow us to predictwherethesefeatures
shouldgo in theleastmarkedcandidate:

1. Unmarkedsyllableshaveonsets.

2. Unmarkedconsonantsareplosives.

3. Unmarkedconsonantsarecoronals.(* DOR, * LAB)
3PrinceandSmolensky (1993)tookaverysimilarapproachto thedistributionof featureswithin asegment.

They arguedthattheUR of a segmentwasanunstructuredcollectionof featuresandthatthegeneralsegment-
structureconstraintsof the languageensuredthat thesefeatureswereoccurredunderthe right classnodes.A
draft of Golston(1996)postedto theRutgersOptimality Archivearguedthatthesameapproachcouldbeused
at thesyllablelevel.
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4. Dorsalstendto precedecoronals.

5. More sonorantmorasprecedelesssonorantmoraswithin a syllable(a corollaryof the
SonoritySequencingGeneralization).

The ideathat dorsalsprecedecoronalsasa universal(thoughvery weak)markednesscon-
straintwill bedefendedin theElaborationssection.For now, it is enoughto think of it asa
parochialphonotacticconstraintof English,for example,astheconstraintresponsiblefor the
possibilityof [ækt] but theimpossibilityof [ætk].

Let usassumethat thethreephonomorphemicconstraintsfor ‘cat’ in (14) outrankall of
the markednessconstraints.So for now we’ll only considerthosecandidateswhich satisfy
all of theconstraintsin (14)andseehow themarkednessconstraintsareenoughto distribute
themarkedcharacteristicsof themorphemeinto thecorrectplaces.Someof thecandidates
whichsatisfyall of theconstraintsin (14)are:n o p�q#r�n q#o s p�r�n t�p�o r�n q�pvu rvn q�p�q#r�n p�q#r
(15)

The transcription
n q#o s p�r

is intendedto representa candidatewherea moraic [t] precedesa
moraic

n p�r
. All of thesecandidateswould have survivedtheearlierstagesof theevaluation

wheretheconstraintsof (14)work. Thelaterstagesof theevaluation,wherethelow-ranking
markednessconditionscomeinto play, would look like:

Ph ONSET * FRICATIVE * DOR DOR w COR SONORITYSEQ

☞
n q�p�o r

*n o p�q#r
* *!n q#o s p�r
* *!n t�p�o r

*! *n q�pvu r
*! *n q�p�q#r

**!n p�q#r
*! *

(16)

Notethatall candidatesthathavesurvivedthis farwill containat leastoneviolationof * DOR

dueto theeffectof thehigherrankingcat( DOR ) constraint.
In orderto geta morphthat looks like any of the rejectedcandidatesin (16), additional

phonomorphemicconstraintswouldbeneededto outranktheappropriatemarkednesscondi-
tions.For example,tack would requirethattheuniversalDOR w COR beoutrankedby:

tack( COR w DOR )(17)
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Theword act would alsorequireat leastoneadditionalconstraint.Someof thepossibilities
are:

1. explicitly prohibitinganonset(which wehaven’t developedthevocabulary for),

2. implicitly prohibitinganonset(for example,by a higher-rankingALIGN (‘cat’, L; æ,
L), somewhatasin theVariablesmethod)

3. requiringbotha moraicCOR anda moraicDOR, andhaving anti-structureconstraints
like * COR and* DOR outrankONSET.

Whichof thesepossibilitiesis themostappropriatecannotreally bedecidedin isolation,but
would requiretakinginto accounttheentirephonologyof markednessin English. (Thereis
alsono necessaryguaranteethat every learnerof Englishwould choosethe do it the same
way.)

8.3 Elaboration

8.3.1 Connections

Thediscussionof theVariablesmethodof descriptioncomesdirectly from work in Declar-
ative Phonology. It waspioneeredin Bird (1990). SeealsoworkssuchasScobbie(1991),
Russell(1993),Walther(1995,1997),Coleman(1998),andBird (1995).

Featuresassociatedwith highercategorieshigherthanthesegmentin ProsodicPhonology
(e.g.,Waterston)

Positionaltendenciesfor differentplacesof articulation(e.g.,Macken on templatesin
child language)

8.3.2 What’ sMOT and what’snot

8.3.3 Ranking phonomorphemic constraints

Oneof thequestionsthatmight beraisedis whereexactly thephonomorphemicconstraints
discussedin this chapterareranked in the constrainthierarchyof a language’s grammar/-
lexicon. Someof thepossibleanswersare:

1. Anarchy: A phonomorphemicconstraintcanbe ranked anywhere. If a languagehas
500,000phonomorphemicconstraints,thenthereare500,000!possiblerankings(not
countingthepossibilityof tiesandinteractionswith constraintsof UG).4

4Thenumber500,000is averyroughestimateof thenumberof phonomorphemicconstraintsthatwill need
to be in an averagespeaker’s grammar/lexicon. This numbershouldnot causethe readerany unduepanic.
Thereis unavoidablya hugeamountof unpredictable,idiosyncraticfactsthata learnermustmemorizeabout
individual lexical items,howeverwe chooseto accountfor themin our theory. Thenumberof raw lexical facts
to be memorizeddoesnot diminish if our theoryusesunderlyingrepresentationsinsteadof constraints— in
fact,it mayincrease.Thenumber500,000!,on theotherhand,probablyis worthyof panic.
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2. Clumping:Phonomorphemicconstraintstendto berankedtogetherat thesamelevel(s)
in thehierarchy(eitheratonelevel or in asmallnumberof levels). If aspeaker learnsa
new lexical item, thephonomorphemicconstraintsfor it shouldberankedat thesame
level asothersimilar phonomorphemicconstraintsin the absenceof evidenceto the
contrary.

3. Lowestpossibleranking: Eachphonomorphemicconstraintwill berankedat thelow-
estpossiblepoint in the hierarchythat will placeit above all the UG constraintsthat
it forcesviolationsof. For example,tack(DOR) will be ranked just above the highest
rankedof theUG constraintsit overrules(NOCODA, * DOR, etc.),but no higher.5

Linguistsareby temperamentforcedto considerthefirst possibilityfrightening,or atbest
intolerablyboring.We would like thereto besomegeneralprinciplesat work in theranking
of phonomorphemicconstraints.It remainsan unansweredempiricalquestionwhetherthe
correctapproachis thesecondor third,or perhapssomeotherevenmoreattractivepossibility
I can’t think of.

8.3.4 Tangential defences

How this is relatedto underspecification
theconstraintsof (14)aremuchlikea radicallyunderspecifiedUR
but: phonomorphemicconstraintscanunderspecifytimeaswell
well suitedto thosephenomenawherethechoiceof whichsegmentbearsan“underlying”

featuredependson factorsin theenvironment.Esp.C/V tiersin Yawelmani

8.4 Example: Rotuman metathesis

5In eitherthesecondor third possibilities,theinteractionof two phonomorphemicconstraintwith eachother
mayalsoserveasevidencethatoneof themshouldberankedmorehighly thanit otherwisewouldbeaccording
to theseprinciples.
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Phonomorphemicconstraints II:
Alignment

Most work in OT assumesaimsto have purelyuniversalconstraints,with only therankings
betweenthembeingamatterfor cross-linguisticvariation.In constrastto this,we havebeen
proposingvastnumbersof constraintswhich aresensitive to individual morphemicindices,
andthereforeclearly language-specific.This is not without precedentin thepracticeof OT,
if not its ideology. It haslongbeenbeenaccepted(thoughnotalwaysin somany words)that
alignmentconstraintscanbemorpheme-specific.

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

ALIGN (Catx , Edgex ; Caty , Edgey )
For all instancesof Catx , theremustexist someinstanceof Caty suchthat Edgex
(right or left) of the Catx instancecoincideswith Edgey (right or left) of the Caty
instance.

(1)

The categoriesthat fill out this schemafor a particularconstraintin a languagemaybe
prosodicconstituents(suchasasyllable,afoot,aprosodicword),morphosyntacticcategories
(suchasnoun,stem,prefix), or evenindividualmorphemeindices.Herearesomeexamples
of how alignmentconstraintshavebeenusedin theOT literature(I haverecastsomeof them
into theform of theschema):

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

2.
...

In chapter8, alignmentconstraintswereusedin theVariablesmethodof segmentalspec-
ification — e.g.,“cat begins with [k]” would be ALIGN([Lex: ‘cat’], Left; k, Left) — and
they wouldprobablybeusefulin theNo-Variablesmethodaswell. In thischapter, welook at
someexamplesof moretraditionalusesof theALIGN schema— to describethepositionof
two morphswith respectto eachotheror of amorphwith respectto aprosodicconstituent.

74
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9.1 Concatenation

Oneof thesimplestwaysof specifyingtheorderof morphsusestheAlignmentschema.For
example,oneobviousway of statingthat the3sgpresentagreementmarker of Englishis a
suffix attachedto verbstemsis to requirethe left edgeof every 3sgpresentmorphto align
with theright edgeof someV z morph.

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

Here,aselsewhere,whena positionof the ALIGN schemais filled by a morphosyntactic
descriptionratherthana phonologicalone,I assumethat thealignmentconstraintappliesto
thePhyield of theSynodethatsatisfiesthedescription.

Languagesprobablydo not specifysuchalignmentconstraintsfor every singleaffix. In-
stead,they probablyrely on moregeneraldefault constraintsmostof thetime. For example,
insteadof specifyingthataparticularagreementmarker is a suffix, a languagecouldspecify
thatall agreementmarkersaresuffixes:

ALIGN (Agr {+| , Left; V z , Right)(3)

or, moregenerallystill, thatall X {+| level functionalheadsaresuffixesto a head-movedY z
complement:1

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

Similarorderingconstraintsprobablyalsoexist abovetheX z level. For example,Kayne’s
(1994)demandthatphrasalcomplementsfollow theirheadmightbeexpressedin aconstraint
like thefollowing, thoughin anOT framework there’s no reasonto expecta priori thatsuch
aconstraintwill beuniversallyundominated.2

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

SuchgeneralconstraintscouldbeserveastheElsewherecaseto morespecificconstraints
that overridethemfor particularmorphemesor constructions.Jackendoff (1997)suggests
thatEnglishagocanbeanalyzedasa prepositionwhich exceptionallytakesits complement
to its left ratherthanits right. This could be handledin MOT by rankingthe special-case
constraint(6a)above theElsewhere-caseconstraint(6b).

a. specificcase(agoasa postposition):
ALIGN ([Lex: ‘ago’], Left; Complement,Right) ~

b. elsewherecase(Psareprepositions):
ALIGN ([cat: P], Right;Complement,Left)

(6)

1Giventhestrongcross-linguisticpreferencefor suffixationoverprefixation,It is possiblethat(4) is univer-
sal,thouhobviouslynot alwaysundominated.Cf. Hall (1992),Déchaine(199xxx).

2Of course,certainissuesof logicalvocabularywill haveto beworkedout. For example:Whatexactlydoes
theoperatorComplement-ofmean?Wherein constraintscanit occur?Are thereany restrictionsonthepossible
vocabulary items,or canananalystlike mecanmakeup anoperatorlike thiswhenever it’s convenient?
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If oneagreementmarker is idiosyncraticallyaprefix in a languagewhereagreementmarkers
aregenerallysuffixes,thesamePaninianrankingwouldhold:

a. specificcase: ALIGN ([Agr �0� , Func:xxxx], Left; V � , Right) �
b. elsewherecase: ALIGN (Agr �+� , Right;V � , Left)

(7)

Suchgeneralconcatenatingalignmentconstraintsmayalsobeviolatednotbecausethere
is amorespecificoutrankingconstraintsensitiveto aparticularindex, but by their interaction
with non-morphemicconstraints.For example,Fulmer(1997)shows thatthesecondperson
singularagreementmarkert of Afar is generallyasuffix, but thatit canberealizedasaprefix
whennecessaryto satisfythedemandsof themorehighly rankedONSET constraint:

C-initial stem V-initial stem�0� ��� � � ��� ‘you drankmilk’ � � � ��� �l� �#� ‘you ate’� � �+� � � �#� ‘you brought’ � � � �#��� ��� ‘you became’� � � � � � �#� ‘you died’ � � ��� � � ��� ‘you saw’

(8)

Afar tableau:

Ph ONSET ALIGN(2sg,L;Verb,R)

[okom-t] *!
☞ [t-okom] *

(9)

Anotherpossiblemethodof enforcingthe concatenationof a morphthroughalignment
constraintsis by referringto theSy node’s motherratherthanits sister.3 That is, we could
use(10b)insteadof (10a).

a. Concatenationthroughsisteralignment:
ALIGN (X �0� , Left; Complement-of(X�0� ), Right)

b. Concatenationthroughmotheralignment:
ALIGN (X �0� , Right;Mother-of(X �0� ), Right)
ALIGN (Complement-of(X�+� ), Left; Mother-of(X �0� ), Left)

(10)

It is not yet clearto meto whatextentmotheralignmentis usedin additionto or instead
of sisteralignment.Theanalysisof Englishinflate in chapter12 is onecasewheremother
alignmentis crucially needed.But theremustalsobe somekind of pressuretoward sister
alignmentaswell, otherwisethekindsof haplologiesdiscussedin chapter10 shouldbe far
morecommonthanthey seemto be.

9.2 Prosody

In this sectionI discussalignmentconstraintsof the form ALIGN (morphemicindex, L/R;
prosodiccategory, L/R). Thediscussionis dividedinto threeparts,which do not reflectreal
differencesin the format or substanceof the alignmentconstraints,merelypre-theoretical
differencesin their “effect”.

3I amgratefulto Andrew Carstairs-McCarthyfor pointingthis out to me.
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9.2.1 Prosodic“content”

Often prosodicinformation seemsto be an inherentpart of the phonologicalcontentof a
morpheme,so muchso that representation-basedtheorieswould typically includeprosodic
consitituentsaspart of theunderlyingrepresentation(UR) of the morpheme.Theprosodic
constituentsmay merelybe onepart of a larger UR, or the UR may consistof nothingbut
prosodicconstituents.

In non-linearphonology, a reduplicativemorphemewith adistinctiveprosodicshapewas
typically assumedto consistof thatprosodicconstituentin its UR (cf. McCarthyandPrince,
1986).If thereduplicationresultedin a trochaiccopy, theUR of thereduplicativemorpheme
would actuallybea trochee,a little pieceof representationalstructureat theproperlevel of
the prosodichierarchy. This assumptionis no longernecessaryin OT.4 For reduplication,
McCarthyandPrince(1993b,1995)have arguedthat theprosodicshapeof the reduplicant
doesnot comefrom the UR (which in fact hasno phonologicalcontentat all), but from
constraintsthatwill assessviolationmarksif thereduplicantdoesnothaveacertainprosodic
shape.

Onecanextendthis strategy to situationswherethemorpheme’s contenthassegmental
aswell asprosodicinformation. Hammond(1995) arguedthat irregularly stressedwords
of Spanisharebetterhandledusingmorpheme-specificalignmentconstraintsratherthanby
tweakingthe URs of the morphemes.WhereSpanishusuallyhaspenultimatestress,some
wordsdon’t, like pájaro ‘bird’ andPanaḿa. Hammondproposesmorpheme-specificcon-
straintslike thosein (11),whichwouldoutrankthemoregeneralSpanishconstraintsrespon-
siblefor iambsandfinal-syllableextrametricality.

ALIGN (pájaro, Left; Head-of-foot,Left)
ALIGN (Panaḿa, Right;Head-of-foot,Right)

(11)

As anotherexample,a brokenplural in MoroccanArabic hastwo primaryphonological
manifestations:thevocalisma andan iambicprosodicshapeat thebeginningof theplural
noun.Non-linearanalyseswould typically proposearepresentationaltemplateincorporating
both thevowel andtheprosodicshape,suchasthe templatefor brokenpluralsin Classical
Arabicproposedby Hammond(1988):

C V C V V C V V C

a i

(12)

4Indeed,alternativeswerealsopossiblein non-linearphonology(cf. Steriade,1988).
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Russell(1999)shows thatthesetwo manifestationscanbeindependentof eachother. About
90 percentof broken pluralshave an iambic shapeandaboutthree-quartersusethe vowel
a, but only abouthalf do both. Thosebroken pluralswhich irregularly do not have the a
vocalismwill typically still have an iambic shape,andthosewhich irregularly do not have
aniambicshapewill still oftenhave thea vocalism.Thesituationcanbeanalyzedwith two
phonomorphemicconstraintssensitive to the functional index of the broken plural: a seg-
mentalconstraintasin chapter8 requiringthevowel a, anda prosodicalignmentconstraint
requiringaninitial iamb:

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

(13)

Constraint(13a)might beoverruled,for exampleby a morespecificconstraintsensitive to a
combination,suchas:

ALIGN ([Lex:‘cheek’,Func:brokenplural], Left; u, Left)
resultsin: � � � � ���0� ��� ‘cheeks’
ratherthan: � � � � ���#� �#�(14)

But theiambicshaperequirementof (13b)will still berespected.

9.2.2 Prosodicsubcategorization

Englishcomparative -er andsuperlative-est.
AxinincaCampa-piro.
Spanishstress-shiftingsuffixes(Hammond)andperhapsEnglishtoo

9.2.3 Prosodicpositioning

Navajo (seeSpeas,McDonough,Fountain)
Ulwa?
somepossibleeffects:
Sometimesan affix will demandto comefirst or last in the prosodicword, regardless

of its positionwith respectto its sistersin thehierarchicalstructureof Sy. Or an infix may
demandto be positionedbeforeor after the prosodichead,or an ablautfeaturetargetsthe
strongsyllable.

9.3 Example: Frenchelision, liaison, and h-aspiré

As anillustrationof theuseof morpheme-specificalignmentconstraints,thissectionpresents
a shortanalysis(essentiallya recastof Tranel(1994))of the interactionin Frenchbetween
consonantelisionandliaisonandthoseidiosyncraticvowel-initial wordstraditionallysaidto
begin with anh-aspiŕe.

Frencharticlestypically take differentforms dependingon whetherthe following word
beginswith aconsonantor avowel.
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# C # V
femininedefinite � � � ��� � �
masculinedefinite � � � � � � �
masculineindefinite � ¡¢ ��� £#¤+�
plural definite � � ¥ � � � ¥ ¦ �

(15)

Feminine � � �(§#¨v� © £#ª � la voiture ‘the car’� ��« ¬ © ¨v� ª � l’histoire ‘the story’
Masculine � � �E­ ® ¡¯ � le chien ‘the dog’� ��� °±« � l’ami ‘the friend’
Plural � � ¥C­ ® ¡¯ � leschiens ‘the dogs’� � ¥ ² ¦³� °l« � lesamis ‘the friends’

(16)

Therearehowevera smallgroupof nounsthatbegin with a vowel but which act,for the
purposesof thisalternation,asif they beganwith consonants.For example,le hibou‘the owl’
hasaschwa in thedefinitearticle,eventhoughwewouldexpectelisionto * l’hibou sincethe
following wordbeginswith avowel.� � �#² « ´+µ�� le hibou ‘the owl’ * � ��« ´+µ��� � ¥�² « ´+µ�� leshiboux ‘the owls’ * � � ¥�² ¦E« ´�µ+�� � ��² � ­ � la hache ‘the axe’ * � ��� ­ �� � ¥�² � ­ � leshaches ‘the axes’ * � � ¥�² ¦E� ­ �� � �#² ¶ ·�« � le hockey ‘hockey’ * � � ¶ ·�« �
(17)

Thesewordsareoften,somewhatmisleadingly, saidto begin with an “h-aspiŕe”. In earlier
autosegmentaltheory(e.g.,ClementsandKeyser,1983),they wereoftenanalyzedasbegin-
ningwith anemptyconsonantslot.

Within OT, Tranel (1994) analyzedthis as a caseof morpheme-specificconstraintre-
rankinginvolving thefollowing two constraints,amongothers:

ONSET

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

Ordinarily in French,ONSET outranksALIGN-LEFT. With the regular nounsit is more
importantfor the noun’s first syllable to containan onset,as in � �C�#² °l« � , than it is for the
noun morph’s initial boundaryto coincidewith a syllable boundary, as in � � �¸² ��² °±« � . But
exceptionalnounslike hibou andhachecausethis thehierarchyto bere-ranked,sothatit is
becomesmoreimport for thenounmorphboundaryto coincidewith a syllableboundary, as
in � � �±² « ² ´+µ�� , thanfor thenoun’sfirst syllableto containanonset,asin � ��« ² ´+µ�� .

In MOT, it is not necessaryto re-ranktheconstrainthierarchybasedon thepresenceof
anexceptionalmorpheme.Instead,theexceptionalmorphemecansimplybethesubjectof a
morespecificconstraintthatoutranksthegeneralcase.
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Exceptionalnouns:
Align (‘owl’, L; Syllable,L) owl[ = ¹ [
Align (‘axe’, L; Syllable,L) axe[ = ¹ [ º

Generalcase:
Align (Noun,L; Syllable,L) noun[ = ¹ [

(19)

Theseinteractwith thephonomorphemicconstraintsthatdeterminethesegmentalcontentof
thearticles,including:

Constraintsfor the“deleteable”segmentsof la, le, andles
the,fem( » )
the,masc( ¼ )
the,pl( ½ )

(20)

(Thereareotherphonomorphemicconstraintsfor the articles,of course,suchas the(l ) and
the,pl(e), but thesearen’t violatedin the forms underconsideration,andareprobablyhigher
rankedthanthosein (20).)

Tableau(21) shows how liaison[z] endsup in theonsetin ordinaryvowel-initial forms.
Tableau(22) shows the failure of elision in an exceptional“h-aspiŕe” word, whereoneof
thehigh-rankingalignmentconstraintsof (19) preventsthearticle’s [z] from occurringin an
onset.

lesamis ‘the friends’

Ph axe[ = ¹ [ ONSET NOCODA noun[ = ¹ [ the,pl( ½ )¾ ¿ ÀÂÁ » ÃlÄ Å *! *¾ ¿ À ½ Á » ÃlÄ Å *! *
☞

¾ ¿ ÀÂÁ ½ » ÃlÄ Å *

(21)

leshaches‘the axes’

Ph axe[ = ¹ [ ONSET NOCODA noun[ = ¹ [ the,pl( ½ )

☞
¾ ¿ ÀÂÁ » Æ Å * *¾ ¿ À ½ Á » Æ Å * *!¾ ¿ ÀÂÁ ½ » Æ Å *! *

(22)
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Overlapping exponenceI: sisters,aunts,
greatÇ -aunts

10.1 What weneed

We have seenseveral caseswheremore thanonemorphemicindex hasan effect (through
phonomorphemicconstraints)on thesamepart of a Phrepresentation.For example,in the
Chahaform È0É@Ê+Ë#É�Ì ‘he bit it’ repeatedbelow, thefeaturesdominatedby thethird rootnode
areultimatelyattributableto two differentmorphemicindices.

ÍRÎRÏRÐRÑ
n æ k LAB æ s

Ò
V Ó
Lex: ‘bite’ Ô Ò AgrOÕ+Ö

Func:3sg.obj Ô
[AgrO Ó ](1)

Constraintssensitive to [Lex: ‘bite’] areresponsiblefor the [k] features— DOR, [ × voice],
[ × cont],etc.A constraintsensitiveto [Func: 3sg.obj]is responsiblefor thelabialization.

Informally, we cantalk aboutsuchcasesasoverlapping exponence. The samestretch
of aPhrepresentation“realizes”two different“morphemes”.In thesenext threechapterswe
will look at thewaysin which overlappingexponencecanarise.This chapterwill examine
casesthatarisefrom syntacticstructureslike(1), wherethetwo indicesinvolvedoccuronSy
nodesthatarein a relationof c-command,that is, if onenodeis the sister, aunt,or greatØ -
auntof theother. Chapter11 will look at caseswherethetwo indicesarea functionalanda
lexemic index on thesameSy node,so that thecorrespondingmorphappearsto merge two
“morphemes”.In chapter12 we will look at caseswherethenodesof thetwo indicesarein
a dominancerelation,especiallycaseswhereonenodeis the motherof the other, asin the
structureproposedearlierfor permit, repeatedhere:

81
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permit Ù
V Ú
Lex: ‘permit’ ÛÜ Ü Ü Ü ÜÝÝÝÝÝÞ

Func: ‘per-’ ß Ù
V à0á
Lex: ‘-mit’ Û

(2)

10.2 Haplology

Stemberger (1981)offersseveralexamplesof morphologicallyconditionedhaplology. Two
of hisexamplesare:â TheSwedishpresent-tensesuffix r undergoeshaplologyafterverbstemsendingwith

r: bygg-‘build’ haspresentbygger, but rör- ‘move’ haspresentrör, not * rörer.â In MandarinChinese,the post-verbal perfectaspectclitic le and the sentence-final
aspectualparticle le canoccurseparatelyin a sentence(3a), but undergo haplology
ratherthanoccurringadjacently, asin oneof thepossiblereadingsof (3b):

a. tā
he

mǎi
buy

le
PERF

shū
book

le
ASP

‘It hastranspiredthathehasboughtthebook’

b. tā
he

mǎi
buy

le
PERF& ASP

‘It hastranspiredthathehasboughtit’

(3)

It is certainlypossibleto analyzesuchhaplologiesascaseswhereoneof the two mor-
phemeshasbeen“deleted”or hasin someotherwayfailedto berealized.But OT frameworks
offer anotherpossibility. In CorrespondenceTheory, thesamepartof a candidatecanstand
in correspondencerelationsto morethanoneunderlyingrepresentation.In MOT, thesame
rootnodeof aPhrepresentationcanbelongto two or moremorphs.

I offer herea brief accountof how suchanMOT analysiscouldwork for oneof themost
famouscasesof morphologicallyconditionedhaplologies,the plural possessive nounsof
English.(For a fuller discussionof thedata,seeStemberger(1981)andCarstairs-McCarthy
(199xxx),andfor apartialaccountusingCorrespondenceTheory, seeRussell(1997).)

10.2.1 Example: English plural possessivenouns

The possessive marker and the regular plural marker have an identical set of allomorphs
whosedistribution is determinedby identicalphonologicalprinciples— [s], [z], or ã ä å æ de-
pendingon thepropertiesof theprecedingsegment.But they havedifferentpositionalprop-
erties.Thepluralmarker is asuffix thatattachesto thestemof thenounlexeme(exceptin the
caseof anirregularplural,whichcanbehandledin thesamewayasirregularpasttenseverbs
werein section6.3.1).Thepossessivemarker, ontheotherhand,is aclitic thatattachesto the
right of thefinal word of theentirenounphrase,evenif thenounphrasecontainsa relative
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Figure10.1:Representationfor thecats’pyjamas
DPç ç ç ç ç ç çèèèèèèè

DPé é é éêêêê
D

the

NumPë ë ëììì
Numíî îïï

N í
catð Numñ0ò

s

NP

N íó ð

Dôõ õ õ õ õööööö
D

’s

NumPë ë ë ëìììì
Numí÷ ÷ ÷øøø

N í
pyjamaù Numñ0ò

s

NP

Nó ù
úRûRüRýRþ ÿ �������������
	�
���
�� � ��
�����
���
��

clauseandits final word is not theheadnoun,asin themanwhocameyesterday’shat. When
thepluralnounis at theright edgeof thepossessorNP, however, thepluralandthepossessive
arenot both realizedseparately;insteadwe find only oneapparentsuffix, typically spelled
-s’ in Englishorthography.

singular plural
non-possessive � � 
 � � cat � � 
 � � � cats
possessive � � 
 � � � cat’s � � 
 � � � cats’

(4)

Neithertheplural nor thepossessivemarker hasbeendeletedin theplural possessive the
cats’pyjamas. Thetwo arejust realizedby thesamestretchof thephonologicalrepresenta-
tion. That is, the yield of the Sy nodebearing[Func: plural] overlapscompletelywith the
yield of theSy nodebearing[Func: possessive]. Thesituationis illustratedin figure10.1.1

Wecanonly getthiskind of behaviour if thereis analignmentconstraintwith bothedges
the same,outrankingthe more generalconcatenationconstraintsof chapter9 which have
oppositedirections.For example:

1For convenience,theSy representationin figure10.1is shown with traditionallexical itemsin the leaves.
Thisshouldbeunderstoodasanabbreviation for a terminalnodethatcontainsboththecategory featuresanda
morphemicindex. For example,theN � togetherwith theleafcat standsfor asingleterminalnodebearing[cat:
N, bar: 0, Lex: ‘cat’, ...].
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ALIGN (M  , Right;Specifier-of-M  , Right) !
ALIGN (M, Left; Specifier-of-M, Right)

or
ALIGN (M  , Left; Specifier-of-M  , Left) !
ALIGN (M, Right;Specifier-of-M, Left)

(5)

In this case,theremustbeanaligmentconstraintthatattemptsto mergetheyield of the
possessiveD " headinto theright edgeof theyield of its specifier. Thismustoutranktheusual
constraintfor specifierorderingin English.

ALIGN ([Func: possessive],Right;Specifier, Right) !
ALIGN (Head-of-XP, Left; Specifier-of-XP, Right)

(6)

10.3 Elaboration

10.3.1 Connections



Chapter 11

Overlapping exponenceII: two indices,
onemorph

Continuingourexaminationof caseswherethesamestretchof Phis subjectto thephonomor-
phemicconstraintsof morethanonemorphemicindex, in thischapterweexaminethosecases
wherethe two indicesinvolvedarea lexemicanda functional index on the sameSy node.
By theassumptionsof chapter7, Phmorphscorrespondto entireSynodes,not to individual
morphemicindicesin Sy. Soa Sy nodewith two morphemicindicesspells-outasonly one
morph.Thissinglemorphthough,canbesubjectto threedifferentkindsof phonomorphemic
constraints:thosesensitive to thelexemicindex, thosesensitive to thefunctionalindex, and
thosesensitive to thecombinationof thetwo. Theanalysisof Englishirregularpastsin sec-
tion 11.1.1illustratesthelastpossibility;theanalysisof Yawelmanitemplaticmorphologyin
section11.2illustratesthefirst two.

11.1 Simple examples

11.1.1 English irr egulars

We arenow ableto redeemthepromissorynotefrom chapter6 thatwe couldformalizethe
informalabbreviation“[Lex: ‘sing’, Func:irreg.past]soundslike # $ %'&)( .” Wesaw in chapter8
thatphonomorphemicconstraintscouldeasilyexpressthesegmentalrequirementsof “[Lex:
‘sing’] soundslike # $ * &)( ,” for example,as:1

1I am assumingthe “No-Variables”modelof chapter8. Without drawing a tableau,the way the surface
form comesfrom theseconstraintsis roughlyasfollows. (As usual,“English” means“my dialect”.) Giventhe
higher-rankingphonotacticconstraintsof English,adorsalnasalwill necessarilyoccurin a coda.Thereshould
beanonset,whichis optimallyfilled by thecoronalfricative,whichin theabsenceof evidenceto thecontraryis
preferablyvoiceless.Thereis aone-syllablecandidateconsistentwith theserequirements,andnoway in which
a candidatewith morethanonesyllablecouldbemoreoptimal. Sotheonevowel will behigh andfront, with+ , - . /

preferredover
+ , 0 . /

by thephonotacticconstraintforbiddinga tensevowel beforea nasalcoda.
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Phonomorphemicconstraintsfor ‘sing’ (first version):
sing( COR 1 [+cont] )
sing( [+high] 1 [+front] )
sing( DOR 1 [+nas])

(1)

Recall that sing([+high] 1 [+front]) is an abbreviation for an instatiationof the OVERLAPS

schema:

OVERLAPS ([Lex: ‘sing’]; [+high], [+front])(2)

As we saw in chapter6, the Sy representationsfor sing and sangare as in (3). (For
simplicity, I suppressthehigherT 2 layer, sinceit containsno morphemicindicesthatwould
affect thepresentdiscussion.)

a. sing b. sang34
V 2
tense: pres
Lex: ‘sing’

56 3774 V 2
tense: past
Lex: ‘sing’
Func: irreg.past

5 886(3)

The only move we needto make in order to specify the phonologicalinformation of
the irregular pastis to allow the first parameterof the OVERLAPS schema(and the other
phonomorphemicschemataof chapter8) to befilled by acombinationof morphemicindices
ratherthanby just oneindex.

OVERLAPS ([Lex: ‘sing’, Func:irreg.past];[+low], [+front])
Abbreviation: sing,i.p.( [+low] 1 [+front] ), or sing,i.p.( æ)

(4)

Now, whenever thereis aSynodethatbearsboth[Lex: ‘sing’] and[Func: irreg.past],thePh
morphspellingout thatnodemustcontaina low front vowel.

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

Phonomorphemicconstraintsfor ‘sang’ (unnecessaryversion):
sing,i.p.( COR 1 [+cont] )
sing,i.p.( [+low] 1 [+front] )
sing,i.p.( DOR 1 [+nas])

(5)
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But this is not actuallynecessary. Thephonomorphemicconstraintsin (1) thataresensitive
only to the lexemic index [Lex: ‘sing’] will apply to the pasttensestructurein (3b) just
asmuchasthey will apply to the presenttensestructurein (3a). Thereis no needfor the
irregular pastconstraintsin (5) to repeatthe demandsthat the morphcontainan s andan9 . The irregularpastmorphwill automaticallybesubjectto thesedemandswhenit submits
to the constraintsin (1). Theonly phonologicalpropertiesthatneedto be specifiedfor the
combination[Lex: ‘sing’, Func: irreg.past]are thosethat you don’t get for free from the
constraintsfor [Lex: ‘sing’] alone,namelytherequirementfor a low front vowel in (4).

Theanalysisof sanghighlightssomeof theadvantagesof not assumingthat thephono-
logical contentof a lexical entrymustbe representationallycoherent.If the form of a past
tensecannotbecompletelypredictedfrom theform of its presenttense,many morphological
approacheshavenoalternativebut to fully list therepresentationsof bothpresentandpast,as
if therelationwereoneof puresuppletion.With morphemicconstraints,theconstraintsfor
the irregularpasttenseneedto specifyonly that informationwhich differs from thepresent
tense.Sometimesthisdifferinginformationcaninterpretedasacoherentrepresentation(e.g.,
asa floatinglow feature),but this is not alwaysthecase.Similarly, thereis alsono needfor
theinformationcommonto all formsof thelexemeto beinterpretableasacoherentunderly-
ing representation.2

In away, theconstraintsing,i.p.(æ) canbeseenasasortof lexical “diacritic”: thepasttense
of ‘sing’ is weird in having an : ;'< whereyou wouldn’t expectone. But it is quite unlike
a usualdiacritic in an importantsense.An ordinarydiacritic needsa separatemechanism
for affecting the outcomeof a derivation or an evaluation,to causethe result to comeout
differently thanif thediacritic werenot present.Thereneedsto besomesortof interpreter
whichwatchesout for diacriticsin theinputandhasthepowerto reachinto thegrammarand
turn off or triggera rule (or reachinto OT’s Eval andre-ranksomeconstraints,or perform
someotherexceptionalaction).3 A “diacritical” phonomorphemicconstraint,on the other
hand,needsno extra mechanismto interpret it. The constraintsing,i.p.(æ) is madeout of
the sameschemataasordinaryconstraints,is ranked at a singleplacein the hierarchylike
ordinaryconstraints,assessesviolation marksto candidatesin the sameway that ordinary

2Thiswouldsuggestthatthecommonphonomorphemicconstraintsfor thelexeme‘sing’ shouldsaynothing
aboutthe vowel = > ? , a consequenceI am deliberatelyglossingover in the text. Therearea coupleof possible
waysof implementingasolution.Oneis to saythatthebaseform sing alsobearsafunctionalindex, sothatthe
presenttenserepresentationshouldin (3) shouldactuallyhaveanadditionalfeaturesuchas[Func:base].There
would thenbeaphonomorphemicconstraintsuchassing,base( @ ) sensitiveto thecombination[Lex: ‘sing’, Func:
base],andthephonomorphemicconstraintsfor plain [Lex: ‘sing’] wouldmentiononly thosepropertiesthatall
formsof thelexemehadin common,namelysing(s) andsing(A ). Thissolutionwouldrequiretheappropriateextra
intra-syntacticconstraintsof thekind discussedin chapter6, to makesurethatthefeature[Func:base]endsup
onall thenodesit is supposedto. Anotherpossiblesolutionwouldbeto saythatthecommonphonomorphemic
constraintsfor [Lex: ‘sing’] dospecifythevowel = > ? but thatthis is overriddenin aPaninianfashionby themore
specificphonomorphemicconstraintfor the pasttense:sing,i.p.(æ) B sing(@ ). In order for this to work, there
wouldneedto beotherconstraintsto ruleoutcandidateslike C D EFA @ G wherebothrequiredvowelsappear, perhaps
aconstraintthatthe‘sing’ morphbemonosyllabic.

3Needlessto say, a working diacritic interpreterhasvery seldomactuallybeenbuilt, either in generative
phonologyor OT, thoughseeZonneveld(1978).
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constraintsdo. In MOT, exceptionalcasesarehandledby the samekinds of constraintsas
thegeneralcases— the“exceptional”constraintsarejustmorenarrowly focussedandhigher
ranked.

Thisexamplefrom Englishshowsoneparticularwayof getting“overlappingexponence”
from a Sy nodebearingtwo morphemicindices.Thecrucialpropertyof this exampleis that
thelexemicandthefunctionalindicesact jointly in determiningthephonologicalcontentof
thenode’s morph— that is, thereis at leastonephonomorphemicconstraintsensitive to the
presenceof both featuressimulataneously. The next sectionillustratesa slightly different
situation,onewherethelexemicandthefunctionalindicesareactingindependentlyof each
other, eachwith separatephonomorphemicconstraintsthatendup constrainingtheshapeof
thesamemorph.

11.2 Yawelmani

Weturnnow to abrief analysisof verbaltemplaticmorphologyin Yawelmani,theprinciples
thatdeterminewhichtemplatewill beusedin whichverb,and(thepartrelevantfor thesubject
of thischapter)the“phonologicalcontent”of thetemplatesthemselves.Thissectionis based
heavily on the analysisof Archangeli(1984,1991)of the datain Newman(1944). Before
turningto theanalysisitself, I giveaquickoverview of thetemplaticsystemof Yawelmani.

11.2.1 The templatic morphologyof the verb

Yawelmani verbsusethreetemplates,definedin prosodictermsby Archangeli(1991) as
syllable,heavy syllable,andfoot:

a. H
b. HJI I
c. ( H I H I I ) = Iamb

(6)

Thefirst “template”is essentiallytheabsenceof any templaticallyimposedprosodicor seg-
mentalrequirments.Whena root is subjectto the H template,its segmentsaresimply syl-
labifiedasoptimallyaspossibleby theusualsyllabificationconstraintsof Yawelmani,which
allow CV, CVC, andCVV syllables(seeArchangeli,1997).

Abouthalf of thesuffixesof Yawelmaniimposetemplateson their base.Someexamples
of templateimposingsuffixesare:K L M N O O PJQ)Q ‘consequentauxiliary’ imposesHK L M N RSR ‘continuative’ imposesH I IK TVU W X ‘reflexive/reciprocaladjunctive’ imposesIamb

(7)

In additionto their prosodiceffect, the H I I andIambtemplatesalsocausethevowel of the
heavy syllableto benon-high.

Theeffectsof templatescanbe illustratedusingthreebiconsonantalandthreetriconso-
nantalverbroots:
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caw ‘shout’ Y Z []\ ‘be near’
cum ‘destroy’ diyl ‘guard’
hoy ‘name’ bint ‘ask

(8)

The forms of thesesix verbswith the threesuffixesof (7) is given in (9). The consequent
auxiliaryandcontinuativeformsarefollowedby asecondsuffix, -hin ‘aorist’.

root consequentauxiliary continuative reflexive/reciprocal
segments -( Y )iixoo -( Y )aa -wsel

‘shout’ caw ca.w’ee.xoo.hin caa.w’aa.hin ca.waw.sel
‘destroy’ cum cu.m’oo.xoo.hin coo.m’aa.hin cu.mow.sel
‘name’ hoy ho.y’ee.xoo.hin hoo.y’oo.hin ho.yow.sel
‘be near’ ^ amc ^ am’.cee.xoo.hin ^ am’.caa.hin ^ a.maa.ciw.sel
‘guard’ diyl diy’.lee.xoo.hin dey’.laa.hin di.yee.liw.sel
‘ask’ bint bin’.tee.xoo.hin ben’.taa.hin bi.nee.tiw.sel

(9)

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

root segments preferredtemplate aorist-hin
‘shout’ caw _ caw.hin
‘destroy’ cum _J` ` c’om.hun
‘name’ hoy Iamb ho.yoo.hin
‘be near’ Y Z []\ _ Y Z�a [cb \ a dJb e
‘guard’ diyl _J` ` dee.yil.hin
‘ask’ bint Iamb bi.net.hin

(10)

Note that the non-highvowel requirementsof the _�` ` and Iamb templatescontinueto be
respectedwhenthetemplateis theverb’sdefault one.

11.2.2 Analysis: Mor phosyntax

Let usassumethata templateis thephonologicalreflex of a functionalmorphemicindex._ [Func: grade1]_�` ` [Func: grade2]
Iamb [Func: grade3]

(11)

Thegrade“morphemes”have no inherentmeaning.They areanalogousto thedifferent
kindsof stemproposedfor Latin by Aronoff (1994),asdiscussedfurtherin section11.3.1.

A suffix’s selectionof a particulargradeof the stemcanbe formalizedusingthe GOV-
ERNS schema.
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Suffixessubcategorizingfor particular templates:
GOVERNS ([Func: ‘consequentaux’], [Func: grade1]) ‘cons.aux’f grade1
GOVERNS ([Func: ‘continuative’], [Func: grade2]) ‘contin.’ f grade2
GOVERNS ([Func: ‘refl/recipadj.’], [Func: grade3]) ‘r/r adj’ f grade3

(12)

No suchGOVERNS constraintswouldexist for neutralsuffixeslike -hin ‘aorist’.
A verbstem’s preferencefor its default templatecanbeformalizedwith theusualimpli-

cationalcooccurrenceconstraints:

[Lex: ‘shout’] g [Func: grade1]
[Lex: ‘destroy’] g [Func: grade2]
[Lex: ‘ask’] g [Func: grade3]

(13)

Sincetemplate-imposingsuffixesget their way without regardto the preferencesof the
verbstem,constraintslike thosein (12) mustoutrankstem-preferenceconstraintslike those
in (13).

I will assumethatthecontinuative form of thestem‘ask’ hasthestructurein (14).h
Aspi
asp: continuativejk k k k k kllllllmn

V i
Lex: ‘ask’
Func: grade2

op�mn
AspqJr
asp: continuative
Func: ‘continuative’

op(14)

The[Func: grade2]on thestem’s nodeis requiredby thesubcategorizationconstraintof the
continuative in (12). The following tableaushows how theseconstraintsinteractto give the
structurein (14). As usual,theabbreviation stg [ask],[contin]representsthecollectionof
constraintsonthesemantics/syntaxinterfacethatwill notallow deletionof eithermorphemic
index in orderto avoid theintra-syntacticconstraintconflict.

Sy stg [ask],[contin] ‘contin.’ f grade2 ‘ask’ g grade3

[ask,grade1][contin] *! *
☞ [ask,grade2][contin] *

[ask,grade3][contin] *!
[ask] [contin] *! *
[ask,grade3][ ] *!

(15)

In theabsenceof template-imposingsuffixes,theweakerstem-preferenceconstraintslike
[Lex: ‘ask’] g [Func: grade3]will besatisfied.
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Sy utv [ask],[aor] ‘contin.’ w grade2 ‘ask’ v grade3

[ask,grade1][aor] *!
[ask,grade2][aor] *!

☞ [ask,grade3][aor]
[ask] [aor] *!
[ask,grade3][ ] *!

(16)

11.2.3 Analysis: Phonology

Phonologically, the[grade2]and[grade3]functionalindiceshavebothprosodicandsegmen-
tal consequences.

The phonomorphemicconstraintssensitive to [Func: grade2]will demandthat the as-
sociatedmorphbegin with a heavy syllableandthat the vowel of that syllablebe [ x high].
The prosodicrequirementcan be formulatedas (17a) using an alignmentconstraintas in
chapter9. Using the No-Variablesmethodof chapter8, the segmentalrequirementcanbe
formulatedas(17b),where yz standsfor amorathatis headof a foot.

Phonomorphemicconstraintsfor thesecondgrade:
a. Prosodic: ALIGN ([Func: grade2],Left; {�| | , Left)
b. Segmental: grade2( yz~} [ x high] )

(17)

For concreteness,let’sassumethatthephonological“content”of the‘ask’ lexemeis enforced
by thefollowing No-Variablesconstraints:

a. ask( b � n )
b. ask( n � t )
c. ask(
z~} [+front])

(18)

Given a Sy representationwith the nodes[Lex: ‘ask’, Func: grade2]and [Func: con-
tin.], someof thecandidatesfor thesurfaceform aregivenin (19), togetherwith thecrucial
constraintsviolatedby each.4

ben.taa theactualsurfaceform
bin.taa violates(17b)
be.ni.taa violates(17a)
bi.nee.taa violates(17a)
bee.ni.taa violatessomesyllabificationconstraint(e.g.,* z )
bnee.taa violatessomesyllabificationconstraint(e.g.,*COMPLEXONSET)
ban.taa violates(18c)
bee.naa violates(18b)

(19)

4In this analysis,wewill ignoretheglottalizationinducedby thecontinativesuffix.
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Theactualsurfaceform, ben.taadoesviolatesomeconstraintsof Yawelmani. For example,
it containsamid vowel ratherthana lessmarkedhighvowel. But theconstraintsviolatedby
ben.taamustbelessimportantthanthemorphemicconstraintsof (17)and(18).

Thephonomorphemicconstraintssensitiveto the[Func: grade3]index arealmostidenti-
cal,differingonly in thatthey demandaniambratherthanasimpleheavy syllable.

Phonomorphemicconstraintsfor thethird grade:
a. Prosodic: ALIGN ([Func: grade3],Left; Iamb,Left)
b. Segmental: grade3( ��~� [ � high] )

(20)

What shouldwe representthe phonological“content” of the [grade1]index? It turns
out that the surfaceform of the sequenceof [Lex:‘ask’, Func: grade1]and [conseq.aux.],
bin.xee.too, is completelypredictablefrom the phonomorphemicconstraintsof ‘ask’ and
[Func: conseq.aux.]andthegeneralsyllabificationconstraintsof Yawelmani. Somecandi-
datesare:

bin.tee.xoo actualsurfaceform
ben.tee.xoo needlesslyviolates*[ � high, � low]
bi.nii.tee.xoo needlesslyviolates* � and* �
bi.ni.tee.xoo needlesslyviolates* �
bi.nee.xoo violates(18b)

(21)

All this suggeststhatthe[Func: grade1]index hasno inherentphonomorphemicconstraints
of its own thatoutrankthebroaderwell-formednessconstraintsof Yawelmani.Wedon’t even
needto specify, asArchangeli(1991)did ¡¡¡CHECK¿¿¿,thatthetemplatefor [Func:grade1]
is a syllable— thesyllablewill happenanyway giventhenormalsyllabificationconstraints
of thelanguage.

Notice that, even thoughthereareno phonomorphemicconstraintsthat careaboutthe
presenceor absenceof [Func:grade1],wecannotjustdispensewith it. Wecannotsimplysay
thattheconsequentauxiliary form of ‘ask’ hasnogradeatall. It is truethatthephonological
shapeof binteexoo is left to non-morphemicconstraints,but thisdelegationof authorityitself
is contraryto thewishesof the[Lex: ‘ask’] index, which prefersto have thegrade3 iambic
templatein theabsenceof any templateimposedfrom theoutside(aswecanseein theaorist
form bi.net.hin). Whatever lack of phonologicaleffectsthe[Func: grade1]index mayhave,
it mustbeat leastrealenoughto beimposedfrom outsideandthereforeprevent thedefault
occurrenceof [Func: grade3]in theconsequentauxiliary form of ‘ask’.

The [Func: grade1]index, then, is an exampleof the secondpredictedkind of “zero-
morpheme”.Thereare“real zero-morphemes”that don’t really exist, i.e., thereis no mor-
phemicindex at all in the nodeof the Sy treewherewe might expectone. Thenthereare
“accidentalzero-morphemes”like [Func: grade1],which exist asa morphemicindex in the
Sy treebut, becauseof the feeblenessor completeabsenceof phonomorphemicconstraints
thatcareaboutthem,havenospell-outeffectson thePhrepresentation.
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A noteon intermediate phonologicalrepresentations

My analysisof the[ � high] vowel requirementin thesecondandthird gradesis quitedifferent
from the traditionalgenerative analysis.SinceKuroda(1967),thealternationbetweenhigh
andmid vowelshasusuallybeenattributedto aphonologicalrule thatlowersall longvowels.
Many of theseputativelongvowelsexist only atanabstractintermediatestageof agenerative
derivation.

For example,the continuative form of ‘guard’, [dey’ laahin], would have an underlying
representationof /diyl-( � )aa-hin/.This would betransformedinto [diiyl-( � )aa-hin]by a tem-
plate mappingprocessor its equivalent. The long vowel would then be lowered,giving
[deeyl-( � )aa-hin].Thelongvowel would then,conveniently, shorten,resultingin [deyl-( � )aa-
hin]. On theotherhand,in theconsequentauxiliary form of ‘guard’, [diy’ leexoohin], the/i/
vowel of thestemwould remainhighbecauseit nevergetslengthenedduringthederivation.

Thevowel-loweringruleof thetraditionalgenerativeanalysisrequiressomeidiosyncratic
and somesystematicexceptions— thereare indeedlong high vowels in Yawelmani that
nevergetlowered.Nevertheless,vowel-loweringin Yawelmanihasoftenbeenheldup asan
exampleof a processthatabsolutelyrequiresintermediaterepresentations(e.g.,Goldsmith,
1993;Lakoff, 1993),andwould thereforebe incompatiblewith a purely mono-stratalOT
framework.

Fortunately, thereareotherpossibleanalyses.Now that phonologyrecognizesthe im-
portanceof prosodicconstituents,we needno longercharacterizethe vowels that undergo
the rule asbeing long — we cancharacterizethemasvowels in heavy syllables(with the
heavinessdue to eithervowel lengthor a codaconsonant).Specifically, it seemsthat the
loweringwill only happenwithin aheavy syllablewhich is requiredby the ��� � or Iambtem-
platesof thesecondor third grade.The[ � high] featureborneby vowelsin this environment
is thereforemoreaccuratelyseenasa partof themorpho-phonologicalinformationof these
two templatic“morphemes”(thewaya is partof theinformationof theArabicbrokenplural
morpheme),ratherthanasanacross-the-boardruleof generalYawelmaniphonology. In sum,
Yawelmanivowel-loweringwould appearto provide no evidencein favour of a multi-stratal
phonology.

11.3 Elaboration

11.3.1 Connections

In section11.2.2, I comparedthe analysisof the different Yawelmani templateswith the
differentkindsof stemproposedby Aronoff (1994)for Latin verbs.

Latin verbalmorphologyinvolvesthreedifferentforms of the stemfor eachverb. The
“third” stem,traditionallycalledthesupine,is usedfor theperfectpassiveandfor theactive
future infinitive andparticiple— a collectionof categoriesthathasno semanticfeaturesin
commonthat set it apartfrom the othercategoriesof Latin. The varioussuffixesarealike
only in theirmorphologicallyidiosyncraticselectionof thethird form of thestem,ratherthan
oneof theothertwo. While thesecondform of thestemcanbeseenassomehow realizing
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thecategory of theperfect,thethird andthefirst (default) formsof thestemcannotbegiven
any consistentsemanticinterpretation.

As we saw, the situationis similar in Yawelmani. Thereare no semanticcriteria that
cansetapartthesuffixesthat imposeaniambictemplatefrom theothersuffixes,or eventhe
suffixesthat imposeany templateat all from thesuffixesthat don’t. Whethera templateis
imposed,andif sowhich one,arepurelyarbitrarymorphologicalfactsthatmustbe learned
abouteachsuffix, similar to theway a Latin speaker would have hadto simply learnwhich
suffixesselectedfor the third form of the verb stem. (In passing,we might describingthe
effectsof templateimpositionasresultingin differentkindsof stemsis faithful to Newman’s
originalwayof describingthealternations:-wsel attachesto the“strong” stem,othersto the
“weak” stemor “zero” stem,etc.)

It seemslikely thatprettymuchany morphologicalanalysisthatreliesondifferentforms
of thestem(e.g.,Zwicky (19xxx),theotheranalysesin Aronoff (1994))canberecaststraight-
forwardly into MOT usingtheYawelmanistrategy of having botha lexemicanda functional
index on thesameSy node,wherethefunctionalindex is subcategorizedfor by a particular
suffix by meansof a GOVERNS constraint.



Chapter 12

Overlapping exponenceIII:
mother-daughter

12.1 What weneed

Until now, we havebeenconcentratingon spell-outconstraintsthataresensitive to thepres-
enceof morphemicindicesin the terminalnodesof the syntacticrepresentation.We have
beenassumingthattheyield of highernodesin thesyntactictreeis predictablebasedon the
yieldsof theterminalnodesthey dominate,for example,by alignmentconstraintsenforcing
aconcatenationor anearconcatenationof theyieldsof their daughters.

It is not logically necessary, however, for the non-terminalnodesof a morphosyntactic
treeto besouninterestinglypredictable.Specifically, it is not logically necessarythatmor-
phemicindicesonly occuron the terminalnodes. I have alreadysuggestedthat the word
permit hasastructurelike:

permit �
V �
Lex: ‘permit’ �� � � � �������

Func: ‘per’ � � V �J�
Lex: ‘mit’ �

(1)

In this chapter, we look at someof thebenefitsthatsuch“recursive” morphemicindices
canoffer to a declarative theoryof morphology. Specifically, we will seehow they helpus
analyzecompounds,(potentiallycyclic) derivationalmorphology, andperhapsidioms.

12.2 Implementation

Wewill requireanodeto dominateanothernodeusingtheDOMINATES schemaof chapter6:

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

(2)

If a nodeneedsto dominatetwo daughternodes,this canbedoneby two constraintsof the
form in (2). If thereis no evidencethat thesetwo constraintsmustbe ranked at different
placesin thehierarchy, I will oftenabbreviatethemasasingleconstraint:

Mother � Daughter� , Daughter�(3)

This is in fact the samenotationastraditionalphrasestructurerulesof the form VP �
V NP. The � symbolis usedinsteadof � in orderto avoid confusionwith theway we have
beenusingit so far, to representlogical implicationwithin a singlenode(i.e., X � Y means
“If nodeN hasX thennodeN hasY”). 1

12.2.1 Compounds

Theinternalstructureof acompoundcanberequiredusingtheDOMINATES schema.

[Lex: ‘football’] � [Lex: ‘foot’], [Lex: ‘ball’](4)

This is interpretedasrequiringeverynodewhichbearsthelexemicindex [Lex: ‘football’] to
dominateadaughterwhichbearsthelexemicindex [Lex: ‘foot’] andadaughterwhichbears
[Lex: ‘ball’].

Whenit comesto determiningthephonologicalyield of a non-terminalnodewith a lex-
emic index, morphemicconstraintsneedto be framedonly for thoseaspectsof the pro-
nunciationwhich arenot predictablefrom thepronunciationsof thedaughtersandfrom the
construction.Thereneedto be no morephonomorphemicconstraintsfor [Lex: ‘football’],
for example. The optimal phonologicalrepresentationis 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
constraintson thestressof compounds).

But therearealsocases,especiallyin derivationalmorphology, wherethe form of the
whole is not fully predictablefrom the form of its parts. We turn to suchcasesin the next
section.

12.2.2 Derivational morphology

Derivationalmorphologycreatesnew lexemes.Thestartingpoint is usuallyasimplerlexeme
(asin good � goodness), but many languagesalsoallow theinitial creationof lexemesbased
onboundnon-lexemicelementsknown asroots(asin “pi” � piety or “infl” � inflate).

1Thoughtheconstraintabbreviationshavea form similar to traditionalphrasestructurerules,they mustnot
beseenasimplying a derivation in time. As in GPSG,phrasestructurerulesshouldbeseenmerelyas“node
admissibilityconditions”.
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The structureof many derived lexemeslooks almostexactly like that of a compound,
thoughthe headmay have the bar level of an affix ratherthana word. For example,the
Englishword goodnesscouldhaveastructurelike thefollowing.

goodness�
N �
Lex: ‘goodness’�� � � � �������

Adj �
Lex: ‘good’� � N �J�Func: ‘-ness’�

(5)

Thisstructurecouldbeenforcedby a constraintlike:

[Lex: ‘goodness’]� [Lex: ‘good’], [Func: ‘-ness’](6)

Not all casesof derivationalmorphologynecessarilyinvolverecursiveindices.Especially
affixation that is fully productive andboth semanticallyand phonologicallytransparentis
unlikely to involve a higher lexemic index. While goodnessneedsits own “lexical entry”
becauseof its partialunpredictability(e.g.,thepossibilityof usingit asaninterjection),most
othernounsderived with -nessdo not needto be listed in the lexicon.2 Happinesswould
thereforehaveastructurelike:

happiness �
N � �� � � � �������

Adj �
Lex: ‘happy’ � � N �F�Func: ‘-ness’�

(7)

But therearealsocases,especiallyin derivationalmorphology, wherethe form of the
wholeis notpredictablefrom theformof its parts,andthecombinationof thedaughtershasto
carrysomeadditionalinformationwhichdoesnotbelongto any of themindividually. In this
case,the lexemic index of the non-terminalnodecancontributeunpredictableinformation,
in theform of phonomorphemicconstraintswhicharesensitiveto its presence.

For example,the phonologyof the English lexemeinfallible is completelypredictable
from the phonologiesof its pieces,in and fallible, and from generalconstraintson their
combination. On the other hand,the phonologyof the lexemeinfinite is almost,but not
quite,predictableits pieces.Stressunexpectedlygoeson thefirst syllable,andthevowelsof
thesecondhalf aredifferentfrom whatthey arewhenfinite standsalone.

infinite �
Adj �
Lex: ‘infinite’ �� � � � �������

Adj �J�
Func: ‘in-’ � � Adj �

Lex: ‘finite’ �
(8)

2AnshenandAronoff (1988)presentevidencethat the -nesswordscouldnot have beenlisted for mostof
therecenthistoryof English.
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Thelexeme[Lex: ‘infinite’] is contributing informationof its own not foundin its daughters
— or rather, constraintssensitive to [Lex: ‘infinite’] arecontributing informationover and
above thatcontributedby constraintssensitive to [Func: ‘in-’] and[Lex: ‘finite’]. Cheating
slightly, let’s saythat part of this informationtakesthe form of a constraintrequiringleft-
alignmentof adactylfoot ( ¡¢¤£¢¤£¢ ):

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

This constraintmustoutrankthe constraintsresponsiblefor the stresspatternof finite and
infallible. Theremustalsobesomephonomorphemicconstraintssensitiveto [Lex: ‘infinite’]
thatwill resultin thevowel quality ¥ ¦ § , which mustoutrankthosesensitive to [Lex: ‘finite’]
that usually result in ¥ ¨ © § s. Apart from this, nothing elseneedsto be specified— all the
consonants,for example,can“piggy-back” on theconstraintsfor thedaughters.

Thiskind of solutionavoidsmany of theproblemsinherentin earlierapproachesto mor-
phology. It is necessaryneitherfor the combinationto have its own completeunderlying
representation(massive redundancy) nor for thedaughter“morphemes”to carry in all their
incarnationsinformationwhich is relevantonly in this particularcombination.Recursive in-
dicesmake it possibleto capturethe idiosyncrasiesof thecombinationwithout denying the
presenceof thepartsandthecontributionsthey make in perfectlypredictableways.

Recursiveindicesalsoallow usto avoid oneof theweaknessesof themoreextremeword-
syntaxapproacheswhendealingwith formslikeinflate. In anumberof ways,inflateactsjust
like it endswith thederivationalsuffix -ate. In a pureItem-and-Arrangementapproach,the
only way to accountfor this behaviour is to saythat theword containsthemorpheme-ate,
whichcommitsonealsoto giving morphemicstatusto therestof theword(i.e., infl or in and
fl arealsomorphemes).With recursive indicesin MOT, however, thereis no needfor all the
morphologicalinformationin theword to comefrom sisterformatives. We canaccountfor
the-atebehaviour of [Lex: ‘inflate’] by sayingthatit “contains”(i.e.,dominatesanodewith)
[Func: ‘-ate’] without alsocommittingourselvesto theexistenceof a nodeor nodesfor the
remainderof theword. Instead,therestof theinformationin theword(e.g.,thephonological
contentof ¥ ¦ ª�« ¬ § ) canbehandledby phonomorphemicconstraintswhicharesensitivedirectly
to thenon-terminalnodewith [Lex: ‘inflate’]. Theresultingmorphosyntacticrepresentation
andits spell-outrelationswith Phwould look likeFigure12.1.

Englishhasanumberof derivationaldominanceconstraintsinvolving -ate, oneof which
enforcesthedominancerelationin figure12.1.For example:

[Lex: ‘inflate’] ­ [Func: ‘-ate’]
[Lex: ‘navigate’] ­ [Func: ‘-ate’]
[Lex: ‘frustrate’] ­ [Func: ‘-ate’]
[Lex: ‘educate’] ­ [Func: ‘-ate’]

(10)

-ate itself would have thephonomorphemicconstraintsabbreviatedin (11). Thehigherlex-
emic indices[Lex: ‘inflate’] and[Lex: ‘navigate’] would have the phonomorphemiccon-
straintsabbreviatedin (12).
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®
V ¯
Lex: ‘inflate’ °®
V ±F²
Func: ‘-ate’°

³�´�µ�¶�·�¸
¹ n f l e t

Figure12.1:Spell-outrelationsfor inflate

-ate( e º t )(11)

inflate(
¹ º n º f º l )

navigate( n º æ º v º¼» )
(12)

Finally, we needsomeway of ensuringthat themorphfor -ateendsup at theendof the
morphfor inflate, notat thebeginningor in themiddle.Thisis oneof thesituationsalludedto
in section9.1 wherewe crucially needmother-alignmentratherthansister-alignment,since
thenodewith [Func: ‘-ate’] hasnosister.

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

12.2.3 Conversion

It is possiblethatconversionalsoinvolvesrecursive indices.If this is so,thestructurefor the
Englishnounlove, which is convertedor “zero-derived” from theverb love, would look as
follows: ®

cat: N
Lex: ‘love½ ’ °¾®
cat: V
Lex: ‘love¿ ’ °

(14)

[Lex: ‘love½ ’] wouldserveasthefocalpoint for Se/Syinterfaceconstraintsfor any idiosyn-
cratic semanticpropertiesof love½ . But thereis no reasonfor [Lex: ‘love½ ’] to have any
phonomorphemicconstraints— all aspectsof the lexeme’s phonologycanbe delegatedto
theconstraintsfor thelower [Lex: ‘love¿ ’].

(Anotherpossibilityfor conversion,hintedat in chapter5, is thatthereis asinglelexemic
index whosenodedisobeys its category constraints,for example,[Lex: ‘love¿ ’, cat: N],
whichviolates[Lex: ‘love½ ’] À [cat: V]. Theanalysisof headoperationslaterin thischapter
will ignorethis possibilityandassumethatconversionusesrecursive indices.)
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12.2.4 Idioms

12.3 Examples

12.3.1 Headoperationson compounds

Oneof thechallengesfacinga morphologicaltheoryis to explain whenandwhy theirregu-
larity of aheadsurvivesin thebehaviour of acompoundverb. For example,thepasttenseof
understandis not*understandedbut understood. Caseslikethiswhereaninflectionalfeature
is realizedirregularlyontheheadratherthanregularlyonthecompoundasawholeareknown
asheadoperations (cf. Hoeksema,1985;Aronoff, 1988). Mattersaremademorecompli-
catedby thefact thatheadoperationsdon’t occurin every situation.For example,whenthe
nounlexemeGRANDSTAND Á is convertedto theverblexemeGRANDSTANDV , thepasttense
form is theregulargrandstandedratherthanthe“head-operated”form *grandstood.

Thosecaseswhereheadoperationsdoexist canbeeasilyhandledby featurepercolation.
Assumethatthecompoundunderstandis theresultof theresultof thefollowing constraint.3

[Lex: ‘understand’]Â [Lex: ‘under’] [Lex: ‘standV ’](15)

The correctsurfaceform of the pasttenseis given in (16). Using a processmetaphorto
describewhat is going in (16), the tensefeaturehaspercolatedfrom the T ÃJÄ nodeto the
T Å node,and from theredown to the the compoundverb nodewith [Lex: ‘understand’]
andto the lower verb nodewith [Lex: ‘standV ’]. This hastriggeredthe insertionof the a
[Func: irreg.past]index on the lower verb, in accordancewith the kinds of constraintswe
saw in section6.3.1. The presenceof the [Func: irreg.past]index preventsthe presenceof
theregular[Func: ‘-ed’] index on theT ÃFÄ node.

bareunderstanded Æ
T Å
tense: pastÇÈ È È È È È È ÈÉÉÉÉÉÉÉÉÊË

V Å
Lex: ‘understand’
tense: past

ÌÍ
Î Î Î Î ÎÏÏÏÏÏÐ

Lex: ‘under’Ñ ÊÒÒË V Åtense: past
Lex: ‘standV ’
Func: irreg.past

Ì ÓÓÍ
Æ
T ÃFÄ
tense: pastÇ

(16)

3The lower standnodewill get the correctV Ô category by the kinds of lexemic constraintsdiscussedin
chapter5.
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Someclosecompetitorcandidatesaregivenin (17), (18), and(19). In (17), thenodeof
thecompoundverbhasthefeature[tense:past]but thishasnotpercolateddown to thelower
verbnodewith [Lex: ‘standV ’]. We might expectthis to be a violation of the PERCOLATE

constraint.

understanded, try 1 Õ
T Ö
tense: past×Ø Ø Ø Ø Ø Ø ØÙÙÙÙÙÙÙÚÛ

V Ö
Lex: ‘understand’
tense: past

ÜÝ
Þ Þ Þ Þ Þßßßßßà

Lex: ‘under’á Õ V Ö
Lex: ‘standV ’ ×

ÚÛ
T âJã
tense: past
Func: ‘-ed’

ÜÝ
(17)

In (18), thetensefeaturehaspercolateddown to thelower verbnode,but thereis no [Func:
irreg.past]. We might expect this to be a violation of the constraint[Lex: ‘standV ’, tense:
past] ä [Func: irreg.past],asdiscussedin section6.3.1.

understanded, try 2 Õ
T Ö
tense: past×Ø Ø Ø Ø Ø Ø Ø ØÙÙÙÙÙÙÙÙÚÛ

V Ö
Lex: ‘understand’
tense: past

ÜÝ
Þ Þ Þ Þ Þßßßßßà

Lex: ‘under’á ÚÛ V Ötense: past
Lex: ‘standV ’

ÜÝ
ÚÛ
T âFã
tense: past
Func: ‘-ed’

ÜÝ
(18)

In (19), the [Func: irreg.past]index appearson the lower verb, but thereis alsoan overt
regulartensesuffix [Func: ‘-ed’] on theT âFã node.We would expectthis to bea violation of
theNOTGOVERNS (-ed,irreg.past)constraint,alsodiscussedin section6.3.1.
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understooded å
T æ
tense: pastçè è è è è è è èééééééééêë

V æ
Lex: ‘understand’
tense: past

ìí
î î î î îïïïïïð

Lex: ‘under’ñ êòòë V ætense: past
Lex: ‘standV ’
Func: irreg.past

ì óóí
êë
T ôJõ
tense: past
Func: ‘-ed’

ìí
(19)

The constraintsinvolved in the evaluationfor understoodaresummarizedin (20). We
know from section6.3.1that(20a)and(20c)mustbothoutrank(20d).

a. [Lex: ‘standV ’, past] ö [Func: irreg.past]
b. PERCOLATE ([tense:past])
c. NOTGOVERNS ([Func: ‘-ed’], [Func: irreg.past])
d. [T ôJõ , past] ö [Func: ‘-ed’]

(20)

Selectingunderstood

Sy
standV,pastö

irreg.past PERCOLATE -ed÷ø irreg.past T ôFõ ,pastö -ed

understanded1 *!
understanded2 *!
understooded *!

☞ understood *

(21)

Now we turn to the questionof why the samekind of head-operationdoesnot happen
with grandstand, makinga pasttenseform of grandstood. We follow Pinker andPrince’s
(1988)ideathatgrandstandcontainsa nounwhich actsasa “barrier” to the percolationof
thepasttensefeature.

The compoundnoungrandstandis madeof the adjective grand and the noun standN.
Following the discussionof 12.2.3,let us assumethat the nounstandN hasthe conversion
structionin (22).å

N æ
Lex: ‘standN’ çå
V æ
Lex: ‘standV ’ ç

(22)
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grandstandN would thenlook like (24), which we mayassumeresultsfrom a constraintlike
(23).

[Lex: ‘grandstandN’] ù [Lex: ‘grand’], [Lex: ‘standN’](23)

[Lex: ‘grandstandN’]ú ú ú ú úûûûûû
[Lex: ‘grand’] ü N ý

Lex: ‘standN’ þü V ý
Lex: ‘standV ’ þ

(24)

TheverbgrandstandV comesfrom yet anotherconversion,which wouldaddanother[cat: V,
Lex: ‘grandstandV ’] nodeto thetopof (24).

Now in orderfor the pastto be grandstood, the feature[tense:past]would have hadto
percolatefrom thehighestV ý of [Lex: ‘grandstandV ’] all theway down to the lowest[Lex:
‘standV ’], resultingin thesyntacticstructurein (25).ü T ý

tense: pastþÿ ÿ ÿ ÿ ÿ ÿ ÿ ÿ����������
V ý
Lex: ‘grandstandV ’
tense: past

��
��
N ý
tense: past
Lex: ‘grandstandN’

��
ú ú ú ú úûûûûû

[Lex: ‘grand’]

��
N ý
tense: past
Lex: ‘standN’

��
���� V ý
tense: past
Lex: ‘standV ’
Func: irreg.past

� ���

ü T �	�
tense: pastþ

(25)

Themajorproblemwith this is thatintermediateN ý nodeshave thefeature[tense:past],
in violation of our usualexpectationsthatnounsdo nothave tense.We canformulatethis as
theconstraint:

*[cat:N, tense:X](26)
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As we saw in section3.3.4,for suchconstraintsto beoperative at all, they mustoutrankthe
correspondingPERCOLATEALL constraints.

Themostintensecompetitionis thusbetween(25) andthecorrectsurfaceform, grand-
standed, wherethetensefeaturedoesnotpercolatebelow thehighestV 
 node.Theevaluation
canbesummarizedin tableau(27).

Sy *[N,tense] PERCOLATE [standV,past]
(tense) � [irreg.past]

☞ [grand[[stand]]] ed *
[grand[[stood]] ] *!

(27)

As seenin (27), the influence(andeven the ranking)of the irregularity inducing [standV,
past] � [irreg.past]constraintis irrelevant.

12.3.2 Truncatory morphology

Constraintslike [Lex: ‘inflate’] � [Func: ‘-ate’] are in principle violable, and indeedthe
differingpatternsof violationallow usto seethatnot everyconstraintof theform X � [Func:
‘-ate’] is ranked at the sameposition in the hierarchy. In a patternwhich Aronoff (1976)
analyzedas“truncatory”morphology, English-atehasahabitof failing to appearbeforethe
suffix -able. But this doesnot hold for all lexemes.

*navigatable navigable
*negotiatable negotiable
inflatable *inflable

(28)

Wecanexpressthetypical“truncation”of -ateby -ableusingthekindof non-cooccurrence
constraintintroducedin section6.2.1:

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

(29)

This constraintdoesnot prevent the lexemenavigate from combiningwith the suffix
-able, but it doespreventthenodefor navigate from dominatinga nodewith [Func: ‘-ate’].
Thenext few examplesgiveafew of themorepromissingcandidatesfor thewordnavigable.

[[navig ]able]
A 
� � � � �������

V 

Lex: ‘navigate’� �

A �	�
Func: ‘-able’ �

(30)
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[[navig[ate]]able]
A �� � � � �������

V �
Lex: ‘navigate’��

V ���
Func: ‘-ate’�

�
A ���
Func: ‘-able’�

(31)

[ able]

A ��
A ���
Func: ‘-able’�

(32)

Tableau(33) shows how thegrammar/lexicon choosescandidate(30), which has[Func:
‘-able’] and [Lex: ‘navigate’] but no [Func: ‘-ate’]. The fullest candidate(navigateable)
violatestheNOTGOVERNS constraint.TheSe/Syinterfaceconstraintsarestrongenoughthat
leaving outeither[Lex: ‘navigate’] or [Func: ‘-able’] is notaviableoption.Therequirement
that[Lex: ‘navigate’] dominate[Func: ‘-ate’] is theweakestconstraintof thebunch,soit is
theonethatgivesway.

Sy �! [Lex:‘navigate’]
[Func:‘-able’] -able"# -ate navigate$ -ate

☞ [[navig ]able] *
[[navig[ate]]able] *!
[ able] *!
[[navig[ate]] ] *!

(33)

Thesituationis differentwhenthesemanticsrequiresthepresenceof both[Lex: ‘inflate’]
and[Func: ‘-able’]. In this case,thewinningcandidatedoeshave the[Func: ‘-ate’] index:

[[infl[ate]]able]
A �� � � � �������

V �
Lex: ‘inflate’ ��
V �	�
Func: ‘-ate’�

�
A ���
Func: ‘-able’�

(34)

Thissuggeststhat-able"# -atemustbelowerrankedthan[Lex: ‘inflate’] $ [Func: ‘-ate’].
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[Lex: ‘inflate’] % [Func: ‘-ate’] &
-able'( -ate &
[Lex: ‘navigate’] % [Func: ‘-ate’]

(35)

Thefollowing tableaushowshow thecorrectcandidateis chosen:

Sy )!* [Lex:‘inflate’]
[Func:‘-able’] inflate% -ate -able'( -ate

[[infl ]able] *!
☞ [[infl[ate]]able] *

[ able] *!
[[infl[ate]] ] *!

(36)

12.4 Elaboration

12.4.1 Connections

GPSG
SignBasedMorphology, Orgun(1996)
Anderson(1992)onhistoricalvs. representationaltreatmentsof derivation— cf. syntac-

tic trees.

12.4.2 Better domination schemata?

I havebeenvagueabouttheorderof elementsshouldbeinterpretedin abbreviatedschemata
like:

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

If (37) is really justanabbreviationof two DOMINATES constraints,thenthereis no implica-
tion of linearorderat all. I haveassumedthattherearealwaysgoingto beindependentcon-
straintsthatwill resultin thecorrectorderingof thetwo daughtersin anabbreviatedschema,
for example,theconstraintthattheheadof acompoundbeon theright or theconstraintthat
theX +�, headof anX - constituentshouldbeon theright.

But independentprinciplesmightnotalwaysbeenough.For example,withoutany refer-
enceto semantics,thereis no way of telling thattheheadof football is ball ratherthanfoot.
A completetheorywill needsomewayof requiringaparticularlinearorderwherenecessary.
Oneway would bewith alignmentconstraints.For example,(37) might beanabbreviation
of threeconstraintsratherthantwo:

[Lex: ‘football’] % [Lex: ‘foot’]
[Lex: ‘football’] % [Lex: ‘ball’]
ALIGN ([Lex: ‘football’], Right; [Lex: ‘ball’], Right)

(38)
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Anotherwaywouldbeto useconstraintschematathatcanexplicitly statewhattheheadof a
constructionshouldbe:

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

(39)



Bibliography

Anderson,JohnM. andColin J. Ewen(1987);Principlesof DependencyPhonology; Cam-
bridgeUniversityPress.

Anderson,StephenR. (1992);A-MorphousMorphology; Cambridge:CambridgeUniversity
Press.

Anshen,Frank and Mark Aronoff (1988); “Producingmorphologicallycomplex words;”
Journal of Linguistics26,641–655.

Archangeli,Diana (1984); Underspecificationin Yawelmaniphonology and morphology;
Ph.D.thesis;MIT; publishedby Garland,1988.

Archangeli,Diana(1991);“Syllabificationandprosodictemplatesin Yawelmani;” NLLT 9,
231–283.

Archangeli,Diana(1997); Optimality Theory: an introductionto linguistics in the 1990s;
chapter1, pp.1–32;in ArchangeliandLangendoen(1997).

Archangeli, Diana and D. TerenceLangendoen(eds.) (1997); Optimality Theory: an
overview; London:Blackwell.

Archangeli,DianaandDouglasPulleyblank(1994);GroundedPhonology; MIT Press.

Aronoff, Mark (1976);Word formationin generativegrammar; MIT Press.

Aronoff, Mark (1988); “Head operationsand stratain reduplication: a linear treatment;”
Yearbookof Morphology1, 1–16.

Aronoff, Mark (1994);Morphologyby itself; MIT Press.

Baker, Mark (1985);“The Mirror Principleandmorphosyntacticexplanation;”LI 16, 373–
416.

Beard,Robert(1995); Lexeme-MorphemeBaseMorphology; Albany: StateUniversity of
New York Press.

108



Chapter12: Mother-daughteroverlaps 109

Bernhardt,BarbaraHandfordand JosephP. Stemberger (1997); Handbookof phonologi-
cal developmentfromtheperspectiveof constraint-basednonlinearphonology; Academic
Press.

Bird, Steven(1990);Constraint-basedphonology; Ph.D.thesis;Universityof Edinburgh.

Bird, Steven (1995); Computationalphonology: a constraint-basedapproach; Cambridge
UniversityPress.

Boersma,Paul (1998);FunctionalPhonology: Formalizingtheinteractionbetweenarticula-
tory andperceptualdrives; Ph.D.thesis;Universityof Amsterdam;publishedby Holland
AcademicGraphics.

Bresnan,Joan(ed.)(1982);Thementalrepresentationof grammaticalrelations; Cambridge,
MA: MIT Press.

Bresnan,JoanandSamuelA. Mchombo(1995);“The Lexical Integrity Principle: evidence
from Bantu;”NLLT 13,181–254.

Bybee,JoanL. (1985);Morphology: a studyof therelationshipbetweenform andmeaning;
JohnBenjamins.

Carstairs,Andrew (1987);Allomorphyin Inflexion; London:CroomHelm.

Carstairs-McCarthy, Andrew (1991);“Inflection classes:two questionswith oneanswer;”in
Plank(1991).

Carstairs-McCarthy, Andrew (1994); “Inflection classes,gender, andthe Principleof Con-
trast;” Language70,737–788.

Chomsky, Noam(1981);LecturesonGovernmentandBinding; Dordrecht:Foris.

Chomsky, NoamandMorris Halle (1968);TheSoundPatternof English; MIT Press.

Clements,GeorgeN. andSamuelJayKeyser(1983);CV Phonology; Cambridge,MA: MIT
Press.

Coleman,John(1998);Phonological representations:their names,forms,andpowers; Cam-
bridgeUniversityPress.

Di Sciullo,AnnaMaria andEdwinWilliams (1987);On thedefinitionof word; MIT Press.

Fulmer, SandraL. (1991); “Dual-positionaffixes in Afar: an argumentfor phonologically
drivenmorphology;”in Proceedingsof the9thWestCoastConferenceonFormalLinguis-
tics; pp.189–203.

Fulmer, SandraL. (1997);xxx; Ph.D.thesis;Universityof Arizona;Tucson.



Chapter12: Mother-daughteroverlaps 110

Gazdar, Gerald,Ewan Klein, Geoffrey Pullum, and Ivan Sag(1985); GeneralizedPhrase
StructureGrammar; Oxford: Blackwell.

Goldsmith,John(1993); “Harmonic phonology;” in Thelast phonological rule, (ed.)John
Goldsmith;pp.21–60;Chicago:Universityof ChicagoPress.

Golston,Chris(1996);“Direct OptimalityTheory:representationaspuremarkedness;”Lan-
guage72,713–748.

Grimshaw, Jane(1997);“Projection,heads,andoptimality;” LI 28,373–422.

Hale,KennethandSamuelJayKeyser(eds.)(1993);Theview frombuilding 20: essaysin
linguisticsin honorof SylvainBromberger; MIT Press.

Hall, ChristopherJ. (1992); Morphology and mind: a unifiedapproach to explanationin
linguistics; London:Routledge.

Halle, Morris andAlec Marantz(1993);“DistributedMorphologyandthe piecesof inflec-
tion;” in HaleandKeyser(1993).

Hammond,Michael(1988);“Templatictransferin Arabicbrokenplurals;”Natural Language
andLinguisticTheory6, 247–270.

Hammond,Michael(1995);“Thereis no lexicon!” Universityof Arizona.

Harris, JamesW. (1991a);“The exponenceof genderin Spanish;”Linguistic Inquiry 22,
27–62.

Harris,JamesW. (1991b);“The form classesof Spanish;”Yearbookof Morphology4,65–88.

Hayes,Bruce(1989);“Compensatorylengtheningin moraicphonology;”LI 20,253–306.

Hockett,Charles(1954);“Two modelsof grammaticaldescription;”Word 10,210–231.

Hoeksema,Jack(1985);Categorial morphology; New York: Garland.

Inkelas,Sharon(1993);“Nimboranpositionclassmorphology;”NLLT 11,559–624.

Jackendoff, Ray(1997);Thearchitectureof thelanguage faculty; MIT Press.

Jackendoff, Ray S. (1975); “Morphological andsemanticregularitiesin the lexicon;” Lan-
guage51,639–671.

Kayne,Richard(1994);Theantisymmetryof syntax; MIT Press.

Koopman,Hilda (1984);TheSyntaxof Verbs: FromVerb MovementRulesin theKru Lan-
guagesto UniversalGrammar; Dordrecht:Foris.

Kuroda,S.-Y. (1967);YawelmaniPhonology; MIT Press.



Chapter12: Mother-daughteroverlaps 111

Lakoff, George (1993); “Cognitive phonology;” in The last phonological rule, (ed.) John
Goldsmith;pp.117–145;Chicago:Universityof ChicagoPress.

Lieber, Rochelle(1989);“On percolation;”Yearbookof Morphology2, 95–138.

Lieber, Rochelle(1992); Deconstructingmorphology: word formationin syntactictheory;
Universityof ChicagoPress.

Matthews, P.H. (1972); Inflectional morphology: a theoretical studybasedon aspectsof
Latin verbconjugations; CambridgeUniversityPress.

McCarthy, JohnJ.(1989);“Linear orderin phonologicalrepresentation;”LI 20,71–99.

McCarthy, JohnJ.andAlan S.Prince(1986);“Prosodicmorphology;”Unpublishedms.

McCarthy, JohnJ.andAlan S.Prince(1990a);“Foot andword in prosodicmorphology:the
Arabicbrokenplurals;”NLLT 8, 209–282.

McCarthy, JohnJ. andAlan S. Prince(1990b);“Prosodicmorphologyandtemplaticmor-
phology;” in PerspectivesonArabic linguistics:papers fromthesecondsymposium, (eds.)
MushiraEid andJohnJ.McCarthy;pp.1–54;Amsterdam:JohnBenjamins.

McCarthy, JohnJ. and Alan S. Prince(1993a); “Generalizedalignment;” in Yearbookof
Morphology1993, (eds.)GeertBooij andJapvanMarle; pp.79–153;Dordrecht:Kluwer.

McCarthy, JohnJ. andAlan S. Prince(1993b);ProsodicMorphology I: constraint interac-
tion andsatisfaction; Technicalreport;Universityof Massachusetts,AmherstandRutgers
University.

McCarthy, JohnJ.andAlan S.Prince(1994);“Two lecturesonprosodicmorphology;”hand-
outsandlecturetranscriptsfrom theOTS/HIL Workshopon ProsodicMorphology.

McCarthy, JohnJ. andAlan S. Prince(1995); “Faithfulnessandreduplicative identity;” in
Papers in Optimality Theory, (eds.)Jill Beckman,L. WalshDickey, andS. Urbanczyk;
volume18of Universityof MassachusettsOccasionalPapers in Linguistics; pp.252–384;
Amherst:GLSA.

McDonough,Joyce(1990);Topicsin thephonologyandmorphologyof Navajoverbs; Ph.D.
thesis;Universityof Massachusetts,Amherst.

Menn,LiseandBrianMacWhinney (1984);“The repeatedmorphconstraint;”Language60,
519–541.

Nespor, MarinaandIreneVogel(1986);Prosodicphonology; Dordrecht:Foris.

Newman,Stanley (1944);Yokutslanguage of California; number2 in Viking FundPublica-
tionsin Anthropology;New York: Viking Fund.



Chapter12: Mother-daughteroverlaps 112

Noyer, Rolf (1992);Features,positionsandaffixesin autonomousmorphological structure;
Ph.D.thesis;MIT; Cambridge,MA.

Orgun,Cemil Orhan(1996);Sign-BasedMorphology andPhonology with specialattention
to OptimalityTheory; Ph.D.thesis;Universityof California,Berkeley.

Ouhalla,Jamal(1991); Functional projectionsand parametric variation; London: Rout-
ledge.

Payne,David L. (1981);Thephonologyandmorphologyof AxinincaCampa; Arlington, TX:
SummerInstituteof Linguistics.

Pinker, StevenandAlan S. Prince(1988); “On languageandconnectionism:Analysisof a
paralleldistributedprocessingmodelof languageacquisition;”Cognition28,73–194.

Plank,Frans(ed.)(1991);Paradigms:theeconomyof inflection; Berlin: MoutondeGruyter.

Pollard,Carl andIvan A. Sag(1987); Information-basedsyntaxand semantics,volume1:
fundamentals; volume13of CSLILectureNotes; Stanford:CSLI.

Pollard,Carl andIvan A. Sag(1994); Head-DrivenPhraseStructure Grammar; Chicago:
Universityof ChicagoPress.

Pollock,Jean-Yves(1989);“Verbmovement,UniversalGrammar, andthestructureof IP;”
LI 20,365–424.

Prince,Alan S. andPaul Smolensky (1993); Optimality Theory: constraint interaction in
generative grammar; Technicalreport; RutgersUniversity and University of Colorado,
Boulder.

Pullum,Geoff andArnold Zwicky (xx); “...phonology-freesyntax;”xxxx, xx.

Rice,Keren(1993); “The structureof the Slave (northernAthabaskan)verb;” in Phonetics
andPhonology4: Studiesin LexicalPhonology, (eds.)SharonHargusandEllenM. Kaisse;
pp.145–171;SanDiego: AcademicPress.

Rice, Keren (1998); “Slave;” in Handbookof Morphology, (eds.)Andrew Spencerand
Arnold M. Zwicky; pp.xx–xx; London:Blackwell.

Russell,Kevin (1993); A constraint-basedapproach to phonology and morphology; Ph.D.
thesis;Universityof SouthernCalifornia.

Russell,Kevin (1995);“Morphemesandcandidatesin optimalitytheory;”Universityof Man-
itoba[ROA].

Russell,Kevin (1997); Optimality Theory and morphology; chapter4, pp. 102–133; in
ArchangeliandLangendoen(1997).



Chapter12: Mother-daughteroverlaps 113

Russell,Kevin (1999);“The constrainthierarchyis the lexicon: or how to breakMoroccan
Arabicplurals;”Universityof Manitoba.

Sadock,JeroldM. (1991);Autolexical Syntax; Chicago:Universityof ChicagoPress.

Sagey, Elizabeth(1986);Therepresentationsof featuresandrelationsin non-linearphonol-
ogy; Ph.D.thesis;MIT; Cambridge,MA.

Saxon,Leslie (1986); Thesyntaxof pronounsin Dogrib: sometheoretical consequences;
Ph.D.thesis;Universityof California,SanDiego.

Scobbie,JamesM. (1991);Attributevaluephonology; Ph.D.thesis;Universityof Edinburgh;
publishedby Garland.

Selkirk,ElisabethO. (1982);Thesyntaxof words; MIT Press.

Selkirk, ElisabethO. (1984);Phonology andsyntax: the relationbetweensoundandstruc-
ture; MIT Press.

Selkirk, ElisabethO. (1995); “The prosodicstructureof functionwords;” in Papers in Op-
timality Theory, (eds.)Jill Beckman,L. WalshDickey, andS. Urbanczyk;volume18 of
Universityof MassachusettsOccasionalPapers in Linguistics; Amherst:GLSA.

Spencer, Andrew (1992);“Nominal inflectionandthenatureof functionalcategories;”Jour-
nal of Linguistics28,313–341.

Spring,Cari (1990);Implicationsof AxinincaCampafor prosodicmorphology; Ph.D.thesis;
Universityof Arizona.

Steele,Susan(1995);“A theoryof morphologicalinformation;”Languagexxx, xxx.

Stemberger, JosephPaul (1981);“Morphologicalhaplology;”Language57,791–817.

Steriade,Donca(1988); “Reduplicationand syllable transferin Sanskritand elsewhere;”
Phonology5, 73–155.

Stump,GregoryT. (1991);“A paradigm-basedtheoryof morphosemanticmismatches;”Lan-
guage67,675–725.

Stump,GregoryT. (1993);“On rulesof referral;”Language69,449–479.

Tranel,Bernard(1994);“Frenchliaisonandelisionrevisited: a unifiedaccountwithin Opti-
mality Theory;”Universityof California,Irvine. [ROA-15].

Truckenbrodt,Hubert(1999); “On the relationbetweensyntacticphrasesandphonological
phrases;”LI 30,219–255.



Chapter12: Mother-daughteroverlaps 114

Walther, Markus (1995); “A strictly lexicalized approachto phonology;” in Proceed-
ings of DGfS/CL’95, (eds.)JamesKilbury and RichardWiese; pp. 108–113;Deutsche
Gesellschaftfür Sprachwissenschaft,SektionComputerlinguistik.

Walther, Markus (1997); Deklarative prosodische Morphologie – constraintbasierteAnal-
ysenund ComputermodellezumFinnischenund Tigrinya; Ph.D. thesis;Philosophische
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