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ABSTRACf

PROSODIe DOMAINS IN OPTIMALITY THEORY

Cross-linguisticallY7 the notion 'minimal word' has proved fruitful grounds for explanatory

accounts of requirements imposed on morphological and phonological constituents. Word

minimality requires that a lexical word includes the main-stressed foot of the language. As a

result, subminimal "'ords arc augmented 10 a bimoraie foot through diverse strategies like

\"owel lengthening, syllable addition7 etc. Even languages \Vith numerous monomoraie

lexical words may impose a minimality requirement on derived words that would othenvise

be smaller than a well-formed foot. In addition7the minimal word has becn argued to play a

central role in eharaeterizing a prosodie base within sorne morpho-prosodic constituent for

the application of processes such as reduplication and infixation.

The goal of this thesis is to offer an explanation as to why and in which eontexts

grammars may prefer a prosodie constituent which May oot he reducible to a bimoraie foot.

[ pro\"ide explanatory accounts for a number of cases where the prosodie structure of

morphological or phonological constituents cannot he defined as coextensive \\'ith the main

strcssed foot of the language. To this end, 1 propose to add to the theory of Prosodie

Structure (Chen 1987; Selkirk 19847 19867 19897 1995; Selkirk and Shen 1990) within an

optimality-theoretie framework by providing evidence for a new le'·el within the Prosodie

Hierarchy, that of the Prosodie Stem (PrStem).

An important aspect of the model of prosodic structure proposed here is a notion of

hcadship which follo\\'s directly from the Prosodie Hierarehy itself and from the metrical

grouping of prosodie constituents. A theory of prosodie heads is developed which assumes

that structural eonstraints can impose well-fonnedness requirements on the prosodie shape

and the distribution of heads within morphological and phonological constituents.
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RESUME

LES DOMAINES PROSODIQUES DANS
LA THEORIE DE L'OPTIMALITE

A travers les systèmes linguistiques~ la notion de 'mot minimal' s'est trouvée être très riche

en solutions explicatives en ce qui concerne les demandes prosodiques imposées à certains

constituants morphologiques et phonologiques. La notion de minimalité demande que le

mot lexical contienne au moins un pied bien formé, celui recevant l'accent fort du mot. Le

mot sous-minimal est donc augmenté de diverses façons afin de devenir bimoraïque. Même

les langues aux nombreu.~ mots lexicau~ ne consistant que d'un pied monomoraique

peuvent demander que les mots dérivés morphologiquement soient au moins bimoraïques.

De plus, le mot minimal a été proposé comme le facteur principal dans la délimitation d'une

base prosodique à l'intérieur d'un constituant prosodique ou morphologique pour certains

procédés comme la réduplication et l'infixatïon.

Le but de cette thèse est d'offrir une explication~ à savoir pourquoi et dans quel

contexte une grammaire peut choisir un constituant prosodique qui ne soit pas coextensif

avec le pied bimoraïque. Dans ce but~ la présente thèse propose une extension à la théorie

de la Structure Prosodique (Chen 1987; Selkirk 1984, 1986~ 1989, 1995; Selkirk and Shen

1990) à l'intérieur de la théorie de l'Optimalité avec introduction d'un nouveau niveau

métrique à l'intérieur de la Hiérarchie Prosodique~ celui du radical prosodique (PrStem).

Un aspect important du modèle de la structure prosodique proposé dans cette thèse

est une notion de la tête prosodique qui découle directement de la Hiérarchie Prosodique et

des groupements métriques des constituants prosodiques. La théorie développée dans cette

thèse concernant les têtes prosodiques présuppose des contraintes structurales imposant

certaines conditions à la fonne prosodique et à la distribution des têtes à l'intérieur des

constituants morphologiques et phonologiques.
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Chapter 1

Introduction

Cross-linguistieaHy. the notion 'minimal word' has proven to he fruiûul grounds for

cxplanatory aecounts of prosodie requirements imposed on morphological constituents

(McCarthy and Prince 1986. 199Oab; Spring 1990; Poser 1990; Mester 1990). Word

minimality requires that a lexical word include at least the main stressed foot of the

language. As a result, subminimal \\'ords are augmented 10 a bimoraie foot through diverse

strategies like vowel lengthening. syllable addition. etc. Even languages tbat have

numerous monomoraie lexical words May impose sorne rninimality requirement on

morphologieally derived words that would otherwise be smaller than a well-formed foot. In

addition. the minimal word has bœn argued to play a central role in delimiting a prosodie

base within sorne rnorpho-prosodic constituent for the application of processcs such as

reduplication and infixation. Intcrestingly, word mioimality requirement on 'derived' \\'ords

often brings with il the additional requiremenl that these words he no larger than one foot.

The goal of tbis thesis is to offer an explanation as ta why and in whieh eontexts

grammars May prefer a prosodie constituent wbich is not rcducible ta a bimoraie foot. In

this thesis. a oumber of cases where the prosodie structure of sorne morphological or

phonological eonstituents cannot he defined as coextensive with the main slressed foot of

the language are given a unified account within an optimality-theoretie framework. To Ibis

cnd 1 propose to add to the theory of Prosodie Structure (Chen 1987; Selkirk 1984, 1986.

1989; Selkirk and Tateishi 1988; Selkirk and Shen 1990) by providing evidence for a new

rnctricaJ level within the Prosodie Hierarehy, that of the Prosodie Stem (PrStem). 1 will

1
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show that the addition of the PrStem to the Pros«xIie Hierarchy eliminates the need te resort

to explicit statements sueh as ftP-Stems can be no smaller than two syllables" (Downing

1998), or "The Reduplicant is left and right-aligned "ith the corresponding edge of

different syllables" (McCarthy and Prince 1993b) in order to account for disyllabic

requirements imposed on prosodie eonstituents.

My proposai holds that this sort of disyllabic requirements can he given a unified

account by means of structural constraints that are active throughout the phonologyof the

language. Il will he shown that the choice hetween the different prosodic structures follows

from the specific rankings of these structural constraints in sorne language. 1 will further

argue that these constraints play an important part not only in the prosodic structure of

lexical and derived words but also in the stress system of languages.

An important aspect of the model of prosodic structure proposcd here is a notion of

headship which follows directly from the Pros«xIie Hierarchy itself and from the metrical

groupings of prosodie eonstituents. A theory of prosodie heads is developed which

assumes that structural constraints cao impose well-formedness requirements on the

prosodie shape and the distribution of heads within morphological and phonological

eonsti tuents.

This ehapter is laid out as follows: In § 1. 1. a brief outline of the basic tenets of the

theory of Prosodic Structure is presented. § 1.2 describes the central daims of Optirnality

Theory. In § 1.3, a number of cases where some morphological or phonological damain

cannot he casily defined as coextensive with the main-stressed f<Xlt of the language are

cxamined. In § 1.4, the model of prosodie structure developed in this thesis is introduced.

FinaIly, § 1.5 presents an overview of the thesis.

1.1 The Theory or Prosodi~ Stru~ture

The theory of Prosodic Structure holds that the prosodic organization of sentence

phonology is defined on morpho-prosodic constituents that correspond to, but are distinct

from, the morphO-syntactie constituents of the sentence. According to this theory of the

2



• syntaxlprosody interface~ sentences are organized into prosodic structures defined in terms

of the categories specified by the Prosodic Hierarchy.

1.

Utt

IP

PPh

PWd

Ft

cr

The Prosodie Hlerarchy (Selkirk 1995)

Utterance
1

intonational phrase
1

phonological phrase
1

prosodic word
1

foot
1

S}'lIable

The Strict Layer Hypothesis (Selkirk 1984; Nespor and Vogel 1986) imposes structural

constraints on the prosodic categories specified by the Prosodic Hierarchy. Conceived as a

single constraint~ the Strict Layer Hypothesis requires that a prosodic category of level i

immediately dominates only categories of the next level ;-1. Inkelas (1989) and Itô and

Mester (1992) have argued~ however~ that the Strict Layer Hypothesis should instead he

subdivided into a numœr of independent well-fonnedness conditions. Selkirk (1995)~ for

example, proposes the following set of constraints on prosodie domination.

., Constraints on Prosodie Domination
(where cn = sorne prosodic category)

Taken together, Layeredness and Headedness define the hierarchical organization of the

Prosodie Hierarehy. 80th appear to hold universally. Exhaustivity, on the other hand~ is•

(i) Layeredness

(ii) Headedness

(iii) Exhauslivity

(i v) Nonrecursivity

No Ci dominates a d, j > i

e.g. "No 0' dominates a Ft."

Any Ci mustdominateaCi-1 (cxceptifCi =(J)
c.g. "A PrWd must dominale a Ft."

No Ci immediately dominates a constituent d, j < i-l
e.g. "No PrWd immediately dominates a (J."

No Ci dominates a constituent Ci, j = i
e.g. "No Ft dominates a Ft."

3
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regularly violated in numerous languages where syllables are found immediately dominated

bya PrWd (cf. Inkelas 1989; Itô and Mester 1992; Prince and Smolensky 1993; McCarthy

and Prince 1993ab; Kager 1996ab). Nonrecursivity bas a1so been argued to be a \iolable

constraint. at least al the level of the PrWd and higher (Inkelas 1989; MeCarthy and Prince

1993ab; Selkirk 1995; Kager 19963).

Another c1ass of constraints crucial to the well-formedness of prosodie structure is

defined in tenns of the alignment of edges between morpho-syntaetie structure and prosodie

structure. These constraints require that the rightlleft edge of some grammatical constituent

coincides with the correspondiog edge of sorne phonological constituent.

The theory of Generalized Alignment proposed by MeCarthy and Prince (l993ab)

within Optimality Theory extends the notion of edge a1ignment to include a correspondence

of edges bet\\'een word-internal morphologica1 eonstituents and word-internal metrical

constituents. These constraints are defined follo\\-ing the geneml schema given below:

3. Generalized A/ignnrenl (GA)

Align(Catl. Edgel. CatZ. Edgez) =def

'd Cat1 3 Cat Z sueh that Edge1 of Cat1 and Edge2 of Catz coincide.

where

Cati, Catz E PCat U Geat (Prosodie and Grammatical categories)

EdgcI, Edgez E {Right. Lert}

GCat consists of morphological categories (Word. Stem, Affix, Root. ctc.), while PCat

eonsists of prosodie categories (M~ Syllable. Foot and Prosodie Word). Informally.

Align(Ca1h ... , Catz, ... ) is read as follo\\'s: "the designated edge of every Cati coineides

with the designated egde of sorne CatZ".

1.2 Optimallty Theory

Optirnality Theory holds that grammars consist of a set of universal eonstraints. Surfacing

outputs result from the language-specifie rankings of these eonstraints. The main insight of

this theory is that the selected outputs need not be "perfectIf with respect to the various and

sometimes eontlieting constraints. The ehosen or surfacing outputs need only 10 he optimal.

4
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i.e. the best of ail possible outputs wÎthin a particular grammar, given the underl)ing

segmental structure of the input and the hierarchical dominance of certain constraints over

others in a particular grammar.

In the optimality-theoretic framework, constraints cao he roughly divided into two

classes. Those that demand penect identity between input and output forms (faithfulness

constraints) and those that impose well-formedness requirements on prosodic constituents

(structural constraints). One important aspect of Optimality Theory is the daim that the

complexity of surfacing outputs results from the domination by faithfulness constraints of

mest of the high-ranking structural constraints of the language. Language diversity, on the

ather hand, follo\Vs from the \Vay in which each language's grammarchooses ta rank those

two sets of constraints among themselves and with respect to each other.

1.3 Sorne Problematic Cases

According to the Strict Layer Hypothesis of Selkirk (1984), the ideal situation is a prosodie

word that only consists of one or more feet, either bimoraic or disyllabic, Le. no syllable is

parsed directly by the PrWd (i.e. no Exhaustivity violations). This is not always possible,

however, particularly in odd-syllable words or in \Vords in which the position of heavy

syllables interferes with the metrical groupïng of syllables into binary constituents.

Atissue here is how 10 account for morphological phenomena and stress patterns in

which the distribution of prosodic constituents leaves syllables unfooted in contexts where

a more satisfactory parse in regard to the Strict Layer Hypolhesis could be obtained. Also al

issue is the treatment of minimally disyllabie constituents in languages \Vhcre the bimoraie

syllablc is the main-stressed foot

1.3.1 Minimally DlsyUablc Domalns

One well-knawn example of a minimally disyllabic requirement on prosodie constituents

cornes from the fonnation of loanword abbreviations in Japanese (Itô 1990; Itô and Mester

19(2). As extensively demonstrated in Poser (1984, 1990), name shortening in Japanese

5



• confonns to a bimoraic templale, either (<\tOp) or (~f.I). Loanword c1ippings, however,

must be minimally disyllabic. The problem is compounded by the fact that trisyllabic

'strike'
'Hysterie' (German)
'Iaboratory'

constituents are perfectly acceptable word clippings, as shown in (4c-d).

4. Word Clippings (Itô I()(x); Itô and Mester 1992)

a (a 0)
su to (raiki)
hi su (terii)
ra ho (ratori)

b. ( fol fol) (fol fol)
to ri k~ 1'0 (roetireN) 'trichlorethvlene'
koN bi ni (ensu) 'convenient store'
baa teN (daa) 'bartender'

c. (fol fol) fol d. (00) Il
day ya (moNdo) 'diamond' te re bi (zon) 'television'
koN hi (nc~eSon) 'combination' ba su ke (Uo) 'basket'

'star'

'phcasant'

'magpie goose'

'kangaroo'

dawaac
bulbuuCmbul

çlamaacbinà

daania1lJàn

Word c1ippings have a minimal prosodie shape of two syllables and a ma~mal prosodie

shape of four. The word c1ippings in (4c-d) represent what Itô and Mester (1992) refer to

words that consist of a bimoraic foot followed by a syllable as '1oose, minimal words.

An even more striking pattern is found in Guugu Yimidhirr. an Australian language

spoken in Queensland (Haviland 1979). 80th its morphology and phonology regularly

refel' to an initial prosodie domain that is precisely two syllables. irrespeetive of syllable

wcight. For example, main stress and vowel length contrasts are restricted 10 the first two

syllables of the ward. As shown by the data below, main stress is initial (Sa-d), unless a

long \'owel is found in the second syllable of the word, in which case the long vowel

receives main stress (5e-g). When both the first and second syllables contain a long vowel,

bath syllables receive main stress (Sb).

5. The Distribution ofvowellength (Kagel' 1996a)
a. mfil 'cye' e.

b. waa~ 'crow' f.

c. waarigàn 'moon' g.

d. guurumùgu 'meat hawk' h .•
6



• The secondary stress pattern is determined by the position of long \"owels wi thin the word.

If there is only one heavy syllable in second position. then stress is iambic, otherwise the

secondar}' stress pattern is trochaic. Obviously, the initial disyllabic domain of Guugu

Yimidhirr cannot be defined as a foo~ since it may consist of two bimoraic S)"lIabies (Sb).

1.3.2 Bimorai~ Syllables as the Main-Stressed Foot

In the right-headed stress system of Chugach, one of two dialects of Pacific Yupik, long

\'owels and diphthongs are obligatorily parsed as a unique foot (Leer 1985ab). Closed

syllables. on the other band. are usually parsed as part of a disyllabic foot. In fact they are

often found in the weak position of a fOOL

6. Chugach TernaT)' Stress System (Hayes 1995)

a. a.tu.qu.ni.ki 'if he (refi.) uses them'
b. an.éi.qu.klit 'we11 go out'

c. nl1y.yai

d. naa.qu.malli.lLl
e. iq.1-uk:.qîi. na

f. âLmax.ci.qua

'her haïr'

'apparently reading it'
'she lied to me'

'1 wi Il backpack'

•

Ward-initially. however. a closed syllable is a1ways parsed as a monosyllabic foot (6b. e

f). In addition. the onset of a long vowel or diphthong becomes geminated when preceded

by a word-initial short open syllable in order for the initial syllable to be parsed as a foot

(6c). The challenge presented by Chugach. apart from the problem of weight variability in

closed syllables. is how 10 define the trisyllabic grouping LLL and the disyllabic grouping

HL. while accounting for the fact tbat a bimoraic syllable is never parsed as the head of a

disyllabic foot (LH), usually regarded as the most harmonie iambic foot (McCarthy and

Prince 1990b; Prince 1990).

The lcft-headed stress system of Mohawk presents a simiJar problem. Although the

language does not have underlying long vowels, whenever the stressed syllable is open. the

vowel is lengthened, resulting in a HL sequence al the right edge. Mohawk has main stress

7



• on the rightmost nonfinal syllable. Interestingly. as shown by the data below. the presence

of an epenthetic (underlined) vowel in the final or penultimate syllable results in the

retraetion of main stress to the antepenultimate syllable (7d-O.

7. Mohaw Stress Panem (Piggott 1995)
a. k-atirut-ha? [katinltha? 1 '1 pull it'
b. wak-ashet-u [wakashé: tu] '1 have counted it'

c. k-hyatu-s [khya:tus] '1 write'

d. te-k-rik-s [ték~riks] '1 put them together'
e. t-I\-k-ahsutr-I\-? [tI\kahSl.1t~rl\ ?] 'I will splice it'

f. .....-k-arat-? [ ....ka:ratç? ] '1 lay myself down'

g. ro-lrut-ot-? [rola1:totç? ] 'he has a bump on his nose'

What is most striking about the data above is that a stressed vowel never lengthcns when

immediately followOO by an epenthetic vowel (7d-e). Another aspect of the disruptive effeet

of epenthetic vowels cao he found in their invisibility to the word-minimality condition.

Subminimal stems (i.e. stems \Vith only one underlying vowel) are augmentOO through the

insertion of a prothetic [il.

8. a. k-yn-s

b. k-ek-s

[ikyl\s]

[i:keks]

c. s-riht [is~riht]

d. t-n-ehr-? [itgnehr~?]

As shown in (Sc-d), augmentation results in a metrical grouping that is minimally trisyllabic

and maximal1y quadrisyllabic, whenever an epenthetic vowel is present Thus. although the

main stress foot is bimoraic. the minimal word in Mohawk is not reducible to either a

bimoraic or disyllabic fool

An even more interesting pattern is found in the stress system of Estonian (Prince

1980). Although the language seems at first glance to have heavy closed syllables (i.e. final

CvCC syllables are stressed). closed syllables are found in bath the strong and the weak

•
positions of a disyllabic foot.

9. Binary Stress in Estonian

a. té. ra.vàmal.t

b. péi.ri.màt.tel.t

8

Temary Stress in ESlonian

té.ra.\'a.màl.t 'more skillful. gen.sg.'

*pa.ri. mat. tèl. t 'the best. abl.pl.'



• c. pi.mes.là.vale pf.mes. la.và.le 'blinding~ ill.sg.'

d. pi.mes. là.vas.se pf.mes. la.vàs.se 'blinding~ ill.sg.'

1. pf.mes. làl. tu. te ·pf.mes. lat. tù. te 'the dazelled, gen.pl.'

J. u.lis. là.vamài. t û.lis.ta.và.mai.t

The Estonian stress system differentiates between c10sed and open syllables in two ways.

Firs~ a final superheavy syllable (CvvC and CvCC) that cannot he parsed bya disyllabic

foot always fonns a foot on its own. This is shown in the ternaf)' pattern (i.e. second

column) of (9a-b) and in the binary pattern (i.e. the first column) of (9j) Second~ in the

optionaJ temary stress paltern~ onJy an open S}'lIable can he left unfooted. A closed syllable

must he parsed as the head of a following foot (9b~ il.

Thus, the system of Estonian must either allow for a ('LH) trochaic foot or one must

assume that weight is variable in the language. The problem with the latter assumption~ is

how to define the context in whieh a closed syllable is treated as light (or heavy). Any

analysis of the stress system of Estonian must also account for the variably disyllabic and

trisyllabic groupings.

1.4 A Model of Prosodi~ Stru~ture

The fact that~ in languages as diverse as Japanese~ Guugu Yimidhirr and Mohawk where

the main stress foot is bimoraie, sorne prosodie or morphologjcal constituent may require a

minimally disyllabie shape shows that the assumption that word minimality is reducible to

the notion of foot minimality cannot account for ail the minimality requirements that May he

imposed on prosodie constituents. Any constituent that is minimally two syllables and

maximally two fcet cannol he treated as coextensive with the main stressed foot.

•

1.4.1 The Prosodl~ Stem

Following 1nkelas (1989), Downing (1998) proposes that the Prosodic Hierarehy should

he extended to include the sub-Iexical morpho-prosodie constituents P-Stcm and P-Root. 1

1 Affixes,like fonction words, would DOl he part of the Prosodie Hierarcby.

9



• These morpho-prosodie constituents smaller than the phonological word are distinct from

the metrieal constituents which are ususally eonsidered to be the sub-Iexical members of the

Prosodie Hierarehy.

10. The P-Hierarchy
Utterance

1

intonational Phrase
1

phonological phrase
1

phonological word ---
1

phonological stem
1

phonological mot

vs.

Post-lexical

Lexical

The Metri~al Hlerarchy

Prosodie Word
1

Foot
1

Syllable

•

Downing's proposai allows for mismatehes between sorne morphological constituent (M

Constituent) and its corresponding morpho-prosodic constituent (P-Constituent). In other

worels, the two eonstituents may be misaligned to improve the structural well-formedness

of the P-Constituent (always assuming that phonological processes are defined on prosodic

domains rather than morpho-syotaetie domains).

Extending Downîng's P-Hierarchy and Metrical Hierarchy further, 1 propose that

the disyllabie requirement imposed on morpho-prosodie and prosodie metrical eonstituents

reflccts the properties of a metrical constituent, the Prosodie Stem (PrStem) whieh is found

bctwecn the PrWd and the foot within the Prosodie Hierarehy. 2

Il. Metri~al Hierarchy
Prosodie Word

1

Prosodie Stem
1

Foot
1

Syllable

2 Such a constituent bas also been proposed by Itô (1990) for Japanese word dippings. but ber assomptions
about the prosodie stem are doser to those of Downing thao to mine. She assumes the prosodie Stem to he
morphologically defioed and that temary domaios result from the additioo of a light syllable Mfix to an
obligatorily bimoraie stem. Her proposai is discussed in more detail in §2.1.

10
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•

According to this model, the foot is immediately dominated by some PrStem which by

transitivity is a1so defined as the head of the PrWd.

Downing assumes that there i5 direct correspondence between M-constituents and P

constituents. In my proposai, no such correlation is assumed betwcen a phonological stem

(P-Stem) and a PrStem. [n fac~ given the possibility of recursive PrWd structures, not

every PrWd nceds he in direct correspondencc with some phonological word (P-Word).

Similarly, a phonological stem May include more than one PrStem within its morpho-

prosodie domaine

1.4.1 Prosodie Structure

Central to our concems in Ihis thesis is the prosodie organization of the PrStcm and ils

distribution within a PrWd. [ will start by assuming that ail sublcxical mctrical constituents

are maximally binary, including the PrStem. 3

12. BINARVBRANCHING CaND
Heads of mctrical coostituents are maximally binaI1'.

This universally undominated constraint demands thal the sublexical metrical constituents

PrStem, foot and syllable maximal1)' consist of a head and a non-head constituent. The

candidates in (13) ilIustrate the prosodie organization of a PrStem uniquely dominated by a

PrWd. Note that the bimoraic foot in the structures belo\\' also stands for a disyllabic foot.

13 a. PrWd b. PrWd C. PrWd
1 1 1

PrStem PrStem PrStem
1

7~
r----.

Ft Ft Ft
1 1 1

01lJ.l oJ.lJ.l of! oJ.lf.l °11f.l

3 Although there have been a few analyses mat assomed othemise. the standard assomption in prosodie
phonology is thal feet are ota"<imally disyllabie and syllables ma"<imall)" bimoraic.
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•

The smallest prosodic structure in (13a) satisfies the Strict Layer Hypothesis, as does the

candidate structure in (13c). The candidate in (13b>, on the other hand, minimally violates

Exhausitivity. Two additional candidates which also violate Exhaustivity are given below.

14 a. PrWd b. PrWd
1

~~PrStem
~

Ft Ft ~ Ft
1 1 1 1

0J1f.l 0J1f.l 0f.l 0f.lf.l 0f.l 0f.lf.l

In (l4a>, the rightrnost syllable is direcdy parsed by the PrWd, violating Exhaustivity,

while both feet are immediately dominated by the PrStem, satisfying the consuaint. In

(14b), the rightmost foot and the medial monomoraic syllable violate Exhaustivity.

1 propose that of the three PrStem structures which violate Exhausitivity, thase in

(13b) and (l4b) should he evaluated as more optimal than the candidate in (l4a) with

respect ta the parsing of prosodic constituents.

15. PARSE-PRCAT
Every prosodic category is parsed in the head or non-head position of some metrical
constituent.

Hcre 1 assume that a relation between a head and a non-head is restricted ta the same level

or one lever down within the Prosodic Hierarchy. That is, a syllable directly parsed by the

PrWd cannat he defined as being in a non-hcad relation with either the head PrStem or the

hcad foot of a PrStem. This notion of Iocality can be expressed in terms of Itô and Mester's

(1992) Hierarchical Locality condition which limits the access to structural information ta

onlyone level down.

16. Hierarchical Locality
A condition operating at prosodic le"el Ci bas access ooly ID structural information
at Ci and at the subjacent level Ci-l.

According to the locality condition, the head foot of a PrStem can only he in a relation with

another foot (level Ci) or a syllable (level Ci-l) immediately dominated by the PrStem. The

12
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•

head PrStem of a PrWd, on the other hand, cannot be in a head-non-head relation with a

syllable Oevel Ci-2 ) immediatly dominated by the PrWd.

1.4.2 Headedness and Metrical Constituents

In the model of prosodie structure developed here, the Prosodie Hierarehy is assumed to

encode bath constituent domination and headship. A problem inherent to the standard view

of most proponents of the intrinsic nature of heads lies in the assumption that absence of

promincnce on the grid follows from the absence of foot structure in the output. For those

that view headedness as imposed on metrical constituents, lack of prominence is assumed

to result from the parsing of a headless constituent (Hung 1994; Crowhurst 1996; He\\;tt

and Crowhurst 1996).

Satisfaction of Headedness, however, is usually assumed 10 be universal at least

with respect 10 the prosodie word and higher prosodie constituents (cf. Selkirk 1995). If

Headedness is a requirement imposed on ail (non-tenninal) sublexical metrical constituents

of thc Prososic Hierarchy, then headless feet (and headless PrStems) could ne\"er he well-

formed prosodic constituents.4

Here 1 propose that the notion of headship resulting from the Prosodic Hierarchy is

independent of the notion of prominence of the grid. My proposai is laid out as follows: the

mctrical grid only reflects relative prominence between grid marks projected by the heads of

constitucnts. Well-formedness constraints dealing with syllable structure and how syllables

are to he parsed into metrical constituents determine the position of heads within the PrWd.

The location of grid marks to the metrical grid, on the other hand, is determined by

constraints defining what type of head may project onto the grid. Thus. lack of prominence

on the grid only reflects the non-projection of a grid mark by a certain type of head rather

than the absence of constituency or the existence of headless constituents.

4 orbe prosodie structure of syllables. on the other band. is dcpeodent on the segmental and moraie content
of the lexical ïnpuL Althougb~ are regarded as the head of a syUabie. the moraic content of a syllable
is often unpredictable. alIowing for headless S)'Uabies. Also. in contrast with the melrical constilUeDls in
the Prosodie Hicrarcby. moras are confined to the syUabie itse1f.

13
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•

I.S Thesis Overview

In the l'est of the thesis. theoreticaJ and empiricaJ e\;dence for the PrStem will he presented.

The analysis of stricdy or minimally disyllabic constituents in languages where the bimoraic

syllable (oJlf.l) is a possible foot will he shown to offer strong evidence for the PrStem as a

new metricaJ constituent within the Prosodic Hiernrchy. This conception of an enriched

Prosodie Hierarchy \\;11 be shown to ofrer a restrictive and unified account of the possible

prosodic shapes that define the minimal PrWd accross languages. Analyses of binary and

temaJ"Y stress systems will also provide suppon for the introduction of the PrStem by

demonstrating the role played by this new metrical constituent in longer words. where the

PrStem is not coextensive with the whole word.

In ehapters 2 and 3. the diverse prosodic shapes of truncated words in Japanese and

the nominal and verbal systems of Arabic are analyzed and the l'ole played by the PrStem is

shown to he crucial in the minimal shape of truncated nouns in Japanese and of nominal

and \"erbal stems in Arabie. In chapter 4. the stress systems of a number of Arabie dialects

aIso offer evidence for the position taken in this dissenation lhat headedness and grid

prominence are related but independent notions.

The first section of chapter 5 presents an analysis of the stricdy disyllabic system of

Guugu Yimidhirr. A number of properties of the main stress domain are aceounted for by

assuming that the PrStem immediately dominates the main-stresscd foot of the language.

The second section deals with the temary stress system of Cayuva\'a. Il is argued that \Vith

the addition of ooly one constraint and by postulating some rerankings for the constraints

alrcady introduced in the preceding chapters. most of the differences het\\'een the ternary

pattern of Cayuvava and the binary pattern of Guugu Yimidhirr cao he accounled for in a

straightforward manner. In the last section. the optionally binary and ternary stress patterns

of Estonian are shown 10 follow from the rerankings of the structural constraints introduced

earlier in the dissertation.

14
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•

Finally~ chapter 6 presents an analysis of the iambic and trochaic stress systems of

Chugach and Mohawk respectively. ft is argued that the variable weight of c10sed syllables

in sorne contexts and the requirement that a heavy syllable he uniquely parsed as a foot

folio\\' from requirements on the parsing of metrical constituents and of their heads.

15
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Chapter 2

Japanese TruncatioD

In Optimality Theory (Prince and Smolensl')' 1993; McCarthyand Prince 1993ab, 1994),

language variation follo\\'s from the way in which grammars choose to order the set of

univcrsally available constraints with respect to one another. One important aspect of this

framework is that the complexity of surfacing outputs results from the domination of sorne

fai thfulness constraints over most of the high-ranking structural constmints of the language.

ln phonologically-conditioned morphological processes such as reduplication and

truncation, sets of correspondence constraints distinct from those regulating input-output

faithfulness are assumed. One of the mast interesting predictions of this framework is tbat

rcduplicated or truncated forms should allow for the surfacing of 'unmarked' structures -

'unmarked' in terms of the high-ranking structural constraints of a particular language

(McCarthy and Prince's (1994) "the emergence of the unmarked" or TEfU).

McCarthyand Prince (I993b, 1994) argue for example that, when not constrained

by higher-ranked faithfulness constraints, the optimal PrWd consists of at least one foot to

salisfy the Prosodic Hierarchy (~ESS),every syllable is immediately dominaled by a

foot (PARsE-a), which is minimally bimoraic (FrBIN) and perfectly aligned with the edge of

a PrWd (AlL-Pr-LEFrIRIGHf).

As pointed out by Itô and Mester (1992), the existence of a large c1ass of syllable

groupings larger than a single bïmoraic foot has always been problematic for any theory

that predicts word minimality to he reducible ta foot minimality. Also problematic is the

existence of different phonologicaJly-empty morphological constituents \vithin a single

16



• language that pnxluctively differentiate between a bimoraic foot and a disyllabic fool. In

this chapter. a unified account of truncation phenomena in Japanese is provided in tenns of

'the emergence of the unmarked'. 1 will argue that the various prosodie shapes of the

truncation morphemes in Japanese result from the satisfaction of a number of bigh-ranking

structural constraints which are minimally violated in the generaJ phonology of Japanese.

2.1 The Dimoraie Foot as Minimal PrWd

[tô (1990) makes the observation that Tokyo Japanese bas numerous monomoraic words

Ce.g. su 'vinegar', la 'rice field', ko 'child'). Thcse words are lexical roots lbal are not

augmented to bimoraicity. [n other words, Japanese allows for a subminimal foot as the

minimal PrWd. Bimoraicity imposed on 'derived' words, on the other band, is a pervasive

process in the language. Poser's (1984, 1990) extensive sludy of personal name shortening

in Japancse has demonstraled that morphologjcal truncation confonns 10 a bimoraic

constituent, Le. a bimoraic trochaic foot. Three different types of truncation are discussed

in this section.

Hypocoristic fonnation in Japanese shortens personal names to a single bimoraic

foot (Poser 1990; Mester 1990; Itô (990).1 (Onlya placeless nasal (N), the first Part of a

geminate or a nasal homorganic 10 a following stop May be round at the right edge of a

syllablc in Japanese.)

1 For a discussion of Japanese h)pocoristics in Optimality 1beory. see Benua (1995). Suzukï ( 1995).•

1. /f....pocor;stic FomJlltion
Midori

Yooko

Akira

Hiromi

Mariko

JuNko

Hanako

Kazuhiko

(Poser 1984, 1990)

Mido-eaN. Mii-CaN

Yoka-ëaN. Yoo-èaN
Aki-éaN

Hiro-CaN, Romi-éaN

Mari-èaN, Mako-èaN. Riko-éaN, Maa-CaN

JuN-CaN

Hana-ëaN. Haa-CaN. Haé-éaN

Kazu-caN

17



(input is a last name)2
(input is a last name)

*0-Tana-saN

*o-Sato-saN
*o-Hato-saN
*o-Yasu-saN

•

•

The truncated fonns are always followed by the Hypocoristie suffix -CaN. A bimoraie

shape~ howe\'er~ is imposed on ail the truncated forms.

In the second pattern, the Rustic Girls' name fonnation~ female narnes are also

shortened to a bimoraic foot. Rustie Girls' names take the honorific prefix 0-.

" Rus/ie Girls' Names (Poser 1990; Mester 1990)

Yukiko crYuki *crYuu, *crYuko
Fumie crFumi *crFuu, *crFue
Yooko crYoo
RaNko crRaN
Ictaka crIe
KiriSima o-Kiri

Thesc shortened names differ from Hypocoristics in that the truncated forms in the Rustic

Girls' fonnation are an identical capy of the initial bimoraic foot of the base. No variation is

allowed in the mapping of the base to the bimoraic foot.

The third type of truncation discussed in Poser (1990) involves the names of regular

clients of Geisha Houses and Japanese-style bars and restaurants. These clients are referred

to by a shortened form of their family names. Formation of the Geisha House Client names

differs from the two previous patterns in that these truncated forms consist of onty one

bimoraic syllable.

3. Geisha House Client Names (Poser 1990; Mester 1990)

Tanaka crTaa-saN *0-TaN-saN
HoNda o-Hoo-saN crHoN-saN
Saïte o-Saa-saN o-Sai-saN
Hattori o-Haa-saN *o-Has-saN
Yasuda 0-Yaa-saN *0-Yas-saN

The truncated forms are obligatorily followed by the suffix -saN and are preceded by the

honorific prefix 0-.

Ali three truncative morphemes surface with a prosodie shape that cao he defined as

a minimal PrWd: i.e. an output form whose prosodie shape is no smaller but also no larger

than one bimoraie foot. In the next section, two additional morphological processes in

2 The last two eumples are from Suzuki (1995).
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• Japanese are discussed. 80th processes are characterized by a canonieaJ3 prosodie shape

that is larger that a foot.

2.2 The 'Loose' Minimal Word

The first pattern involving truncated forms \Vith a canonical prosodic shape larger than a

foot is that of word clippings discussed in Itô (1990) and Itô and Mester (1992). This

system of loanword abbreviations is quite productive in Modem Japanese. One of the mest

interesting characteristics of these truneated fonns is the ban on bimoraic monosyllabic

words. Truncated forms such as *dai (cf. daiyamondo 'diamond')~*koN (cf. koNbinecion

'combination') or *paa (cf. paamaneNto 'permanent') are impossible ward clippings in

Japanese. Another interesting eharacteristic of these loanword abbre\"iations is that they cao

only begin \Vith a foot~ and not a syllable~ i.e. ('O'JlJl) or ('oJloJl) (cf. denw vs. *demoN

from demoNsutoreeSüN 'demonstration'). The full range of word elippings is ilIustrated

bclow.

'operation'

'strike'
'Hvsterie' (German)
'Iaboratory'

4. Word C/ippings (Itô 1990; Itô and Mester 19(2)
a (0 cr)

su ta (raïlo)
hi su (terii)
ra ho (ratori)

o pc (reesion)

'trichlorethylene'
'asparagus'
'convenient store'
'bartender'

'permanent (perm hair style)'
'diamond'

'combination'
'Appendizitis' (German)

(neNto)
(moNdo)

(neeSün)
(Ndisitisus)

b. ( Jl fl) (fi Ja)
to ri ku ro (roetireN)
a su pa ra (gasu)
kaN bi ni (eNsu)
baa teN (daa)

(Jl J&) Ja
paa ma
day ya

koN bi
ap pc

c.

• 3 1 use the tcrm caaoaica. prosodie shape lo rder to the maximal expansion of a partiadar prosodie
calcgory.
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• d. (00) Il

te re bi (zan) 'television'
basu ke (no) 'basket'
aru mi (J1uumu) 'aluminium'

am me (eSon) 'animation'

Word c1ippings have a minimal prosodic shape of two syllables and a maximal prosodic

shape of four. The word clippings in (4c-d) represent what Itô and Mester (1992) refer ta

as 'Ioose' minimal words: i.e. words that consist of a bimoraic foot followed by a

monomoraic syllable. Those in (4b) are described as supraminimal words.

Another set of data involving a prosodie shape Jarger than a single foot is provided

by zuuja-go. a secret language among Japanese jazz musicians. In their analysis of the

revcrsi ng argot zuuja-go, 1tô and Mester (1992) show that the output patterns of tbis ward

game can he roughly divided into two categories depending on the size of the input. If the

input has three moras or Jess, the output is usually trimoraic. If, on the otller hand, the

input is four moras or more, the output must consist of a sequence of syllables that cao he

parsed iota two feet.

S. Input ZG-Output
~3 .... Ft + 0

1~t mc ee me

l~ hi Ü hi

2~ jazu zuu ja

2~t mesi sii me

3~t beesu suu he

3~ piyano yano pi

~4 .... Ft + Ft

4~l koohii hii koo

4~l ikebana bana ike

5~
.. zaamaneesaa mane

6~ toroNbooN boN toro

•
20

'eyes'

'rire'

'jazz'

'food'

'base'

'piano'

'coffee'

'Oower arrangement'

'manager'

'recorder'



•

•

Crucially, the zuuja-go ~m is characterized by an initial bimoraic foot followOO by

anothcr prosodic category, either a syllable or a foot. In the next section, an overview of

previous analyses of Japanese truncation within a seriaI framework is presenled.

2.3 Previous Analyses

The problem presented by truncated forms in Japanese is t",ofold. First, wc need 10 explain

the prosodic requirements that impose restrictions on the parsing of a bimoraic foot: i.e. the

ban on disyllabic feet (aJol0I!) in the formation of Geisha House Client names and the ban

on monosyllabie feet (0J.ll!) in the formation of word clippings. Second, we need to account

for prosodie shapes that are larger than the main-stressed foot the trimornic (J1f.1)oJ.l and

quadrirnoraic (J1Jl)(J1f.1) fonns in word clippings. An additional challenge is how to restriet

the rna"{imal prosodie shape of the truncated fonns to two fcel

Most of the previous analyses of Japanese truncation have dcalt with only a subset

of the data introdueed in the preceding section. Mester (1990), for example, focuses on the

three productive processes of personal name shortening presented abo\'e. ln keeping with

the theory of Prosodie Morphology (McCarthy and Prince 199Oab; Lombardi and

McCarthy 1991)~ Mester proposes to differentiate between the different shortening

processes by appealing to the theory of prosodie eireumscription (MeCarthy and Prince

1990a).

In the model of Prosodie Morphology (McCarthy and Prince 1986~ 1988, 1990ab)~

truncation is described as involving the mapping of the base melody onto a prosodically

dcfined template. Mester (1990) argues that truncation templates cao operate in two

independently establishOO ways: (a) as a Prosodic target to which the base melody is

mapped; (b) as a prosodic delimiter that effectively reduces base fonns 10 a certain prosodie

sizc. Mester proposes that the ehoice between these two strategies is what underlies the

different prosodic shapes of the Hypocoristics and of the Rustie Girls' Dames. Mester

analyzes the Hypocoristic morpheme as a bimoraie target template 01110 which the base fonn
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• is mapped. As illustrated in (6), the mapping to the bimoraie foot templale by the base

melody is not constrained by the prosodie structure of the base.

6. a. [~l f.l] + CaN
1 \ / \
t a ka ko TakaèaN

b. [f.l f.l] + CaN
1\ /

t a ka ko TaaèaN

c. [~l f.l] + taN
/ \ 1

taN a ko TaNcaN

The Rustie Girls' morpheme, on the other hand, requires a bimoraic foot template which is

defined as a prosodie delimiter that isolates the first foot of the base. The honorifie prefix o

is then affixed to the positively circumscribed base, with the residue left unparsed.

7a. [~l ~l J -->
/ \ / \

Y u k i ko

(~ ~]

1\ / \
0+ Y U k i

b. [ f.l f.l]
1 \ /

Y 0 ko

--> [ f.l f.l J
/ \ /

0+ Y 0

Finally, Mester argues that the derivation of Geisha House Client names involves two

different templates. First, a delimiting template cireumscribes the initial syllable of the base.

This truncated base is then mapped ooto a bimoraie target template.

8a.

b.

(J'

1
Uno ---> u no ---> u

1 \

[J.l f.l]

(J'

Il \
HoNda ---> h 0 N da --->

[f.l ~]

/ \ 1

haN
1/\

[f.l J.l ]

o-Uu-saN

a-HaN-saN

o-Hoo-saN

•
The problem wilh delimiting templates is that, as pointed out by McCarthy (1995), prosodie

circumscription views as purely accidentai the fact tbat the Rustic Girls' name fonnation

bath eircumscribes a foot and maps to a foot template. That is, the prosodie shape of sorne

Rustic Girls' names is that of a specifie bimoraic foot (either monosyllabie or disyllabie),
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• because prosodie cireumscription restriets the base melody to the initial bimoraie foot in the

input However. the fact that both the delimiting template and the mapping template involve

a foot (or in the case of Geisha House Client formation, a syllable) is regarded as purely

coincidental.

Furthermore, as Mester himself notes, the possibility of targeting a monomoraie

syllable in the Geisha House Client name formation seems problematic \Vith regard 10 the

proposai advaneed in McCarthy and Prince (l99Oab) that the delimiting use of prosodie

templates should he restricted to the minimal ward. As supporting evidence for the Proposai

that delimiting templaleS may target a single syllable, Mester brieny discusses a different

truncation morpheme, one which obligatorily attaches to the Hypocoristie suffix -ko. The

main characteristie of this truncation morpheme is that it is restricted to a monosyllabic

shape. In contrast with the Geisha House Client names, this syllable cao he either bimoraic

or monomoraic. Mester gives as an example Hirom; which cao surface as Hi.ko. Ro.ko,

Mi.ko, Hik.ko, Hii.ko, RoN.ko. ete. but not as *Hiro.ko, *Romi.ko or *Hi.ro. mi. ko. 4

9. Hypocoristic Fonnalion

Hiromi

Tanaka

HoNda

Sailo

Hanori

Yasuda

(based on Mester 1990)

Hi-ko, Ro-ko, Hii-ko, Hik-ko

Ta-ko, Na-ko, Taa-ko, TaN-ko

Ho-ko, Hoo-ko, HoN-ko

Sa-ko, Saa-ko, Sai-ko

Ha-ko, Haa-ko, Hak-ko

Ya-ko, Su-ko, Yaa-ko, Yale-ko

*Hiro-ko, *Romi-ko

*Tana-ko, *Naka-ko

*Hato-ko

*Yasu-ko, *Suda-ko

•

The new set of data, however, only adds to the problem of how 10 uniformally account for

the truncation phenomena in Japanese in that the truncated forms in (9) are shown to

optionally surface as a monomoraic syllable (the truncation morpheme cannot he viewed as

minimally eonsisting of a well-formed foot) .

4 The suffix is distinct from the usual eoding -/co for women's names found in many of the examples in (2)
and (3) above. Tbese Hypocoristic forms are introduccd in Taleishi (10 appear).
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• Itô (1990) deals \Vith a different type of problem posed by the Japanese data. She

diseusses almost exclusively the differenees and similarities between Hypocorislics (1) and

word clippings (4). Her analysis of the t\Vo processes relies on the observation that

truneated names are never found in isolation (Le. they are always followed by the affix

-èaN), while word clippings involve free-standing words. Itô proposes a morphologically

based prosodie distinction between (bound) stem and (free) word in Japanese. She argues

that the t\\'o morpho-prosodie categories STaf and WORD must salisfy separate minimality

requirements.

10. Minimal Stem Requirement Min(SfEM) = F = (.... fJ)

Minimal Word Requirement: Min(WORD) > 0

In other words, the minimal prosodie stem is a bimoraie foot, while the minimal prosodie

word is at least disyllabie. 80th the prosodie stem and the prosodic word are defined as

morphological constituents with a specific prosodie shape.

Itô assumes that, in eontrast \Vith underived words whieh come with their own

underlying templates, Hypocoristics and word clippings are derived from their base fonns,

and therefore must salisfy the minimality requirements of the language. The idea is that

sinee stems are part of words and every word must contain a stem, then, the disyllabic

prosodie words must also properly contain the bimoraic prosodic stem. And sinee Japanese

is a suffixing language, Itô argues tbat the unmarked position of the bimoraie stem is al the

lcft edge of the prosodic word. Under this view, the contrast between the hypocoristic sai

(-cilN) 'liule Saiko' and the word c1ipping sai/œ from saikederikku 'psychedelic' follows

dircetly from the minimal si~ requirements in (10).

Il a Word b. Word c. Word
1 \ 1 \ 1

Stem Suffix Stem Suffix Stem
1 \ 1 \ 1 \

(sai) -éaN (sai) ke su to

•
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In both (lIa) and (lib), the disyllabie word eontains a bimoraie stem followOO by a

syllable, whieh is defined by Itô as a quasi-suffix in the word clipping fonn. This suffixed

syllablc can be either monomoraie (lib) or bimoraie (as in (baa).(teN) from baaJeNdaa

'bartender'). In the word clipping sula from sutorai/ci tstrike' (Ile), on the other hand, the

stem and the word completely overlap.

As shawn by the latter fonn, the quasi-suffix is not an obligatory part of the

prosodie ward. Itô notes that the minimality requirements cannot prevent the inclusion of

additional maleria! to the truncated forms. This is exemplified by the free variation found in

forms like herikoputaa 'helicopter' (disyllabie ([hc.rilsJwd vs. trisyllabie [[he.rilst.kolwd)·

As a resuh, there is no explanation as to why word c1ippings should be restrieted 10 two

metrical eonstituents, i.e. two syllables, two feet, or a foot followed by a syllable. Itô's

proposai is a1so problematie from an empirical point of view, sinee il cannot explain either

the disyllabic ban of the Geisha House names or the optional monomoraie shape of the

Hypocoristie fonns attached 10 the suffix -ko.

A different proposai which anticipates many aspects of Optirnality Theory is offered

by Itô and Mester (1992). In their analysis of Japanese word c1ippings, Itô and Mester

account for the 1oose' minimal word template in loanword abbreviations by proposing that

the rcquirements governing prosodie constituents should he \'iewed as resulting from the

interaction bctween distinct but related conditions on prosodic licensing.

As a minimal well-formedness condition governing the Prosodie Hierarchy, Itô and

Mestcr propose Proper Headedness.

12. Proper Headedness
Every (non-terminal) prosodie category of level i must have a head,
that is, it must immediately dominate a category of levcl i -1.

To account for unfooted syllables within a PrWd, lltey propose that the strong version of

maximal parsing be replaced by a weaker version (the Weak Layering Hypothesis).

13. Maximal Parsing
Prosodie structure is maximally parsed, within the limits imposed by other
(universal and language-partieular) constraints on prosodie form.
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Itô and Mester then propose that the canonicaJ prosodic shape of word clippings is achieved

through thc imposition of a wcll-formedness constraint restricted 10 worels that are related to

more basic fonns by means of prosodic-morphological processes.

14. Word Binaritv
P-dcrived \\'ords must he prosodicaJly binaI)·.

Ta account for the minimal prosodic shape of word clippings, Itô and Mester argue that the

momic content of ~'lIables is outside the domain of word-Ievel conditions. They speculate

that the opacity of syllable internai structure \Vith respect to the word constraint may folio",

from a generaJ Iocality condition limiting the accessibility of internai prosodic structure.

That is, any constraint that specifically defines the prosodic shape of the PrWd domain

should only see syllables and feet. s

15. Hierarchicallncality
A condition operating at prosodic level Ci bas access ooly to structural information
al Ci and at the subjacent IeveI Ci-I.

Under this \"Ïew. the moraic content of syllables is invisible to well-formedness constraints

imposed on PrWds. since only the foot-internai structure would he accessible at the word

Ic\·eI. Requirements regarding foot well-formedness. on the other hand, would have access

to syllable-intemal structure.

Crucially. Itô and Mester's analysis provides an approach in which the minimal

prosodie shape of ward c1ippings can he dcfined solely in tenns of constraints on the shape

of specific prosodic categories_ That is, the prosodic shape of word c1ipping is defined by

Foot Binarity and Word Binarity, while the left edge requiremcnt is defined as a constraint

mat favors the coincidence of the left edge of a PrWd with that of a foot.

16. Left Edge Matching
Left word edges prcferentially coïncide \Vith foot edges.

5 Itô and ~[cster (1992) asswne lhat a mora is the terminal clement in the Prosodie Hierarchy. FoUowing
~1cCarthyand Prince (1986. 199Oab, 1993ab).1 assume that syUables. DOt moras. are the terminal clements
in the Prosodie Hierarcby. witb moras being defined as attributes of syUabies and segments. See also Hung
(1994), for arguments tbat moras are outside of the domain of the Prosodie Hierarchy witbin the framework
of Optimalil)' Thcory.
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Still problematic for their analysis. howcver. is the fact that Word Binarity. a minimality

rcquirement. must also he vicwed as a ma~mality requircmenl. Moreover. Word Binarity

cannat he viewed as a condition imposed on ail deri\'ed words in Japanese. since it is

c1early not satisfied in the Rustic Girls' name formation (cf. 0-Y00 and o-RaN in (2».6

2.4 Japanese Troncation and Correspondence Theory

Optimality Theory seems JDI1icuiarly well-suited to deal with the non-unifonnity of the

truncation phenomena in Japanese. CentIal 10 the framework is the notion that high-ranking

structural constraints May he minimally violated in sorne contexts in order ta satisfy higher

ranked faithfulness constraints. The prediction then is that satisfaction of the high-ranking

structural constraints should occur in contexts where faithfulness between the lexical input

and the surfacing output does not play a l'ole.

Correspondence theory (McCarthy and Prince 1995) postulates that phonologically-

cmpty morphological constituents come with their own set of faithfulness constraints which

rcguJate identity relations betwcen a morphologically or prosodically-specified base and an

output. Givcn the range of possible rankings that cao be posited between the faithfulness

constraints thcmselves and between these constraints and the structural constraints of the

language. non-uniformity is predicted to be the norm rather than the exception.

2.4.1 The Emergence of the Unmarked

Ta my knowledge. there has becn no previous attempt to provide a unified account of the

t\\"o types of Japanese truncation rnorphemes. hound and free-standing. within Optimality

Thcory. 1 begin by brieny discussing two analyses that offer an optimality-theoretic account

for sorne of the truncation morphemes presented in §2.l and §2.2.

In their study of over- and underapplication in reduplication~ McCarthy and Prince

(1995) develop a theory of correspondence where reduplieation in\'olves a relation bem'cen

6 ~ole that 10 assume the honorifie prefix 0- to he part of the tnmcaled ronn would he problematie. since
the prefix does Dot ohey the Lert Edge Requittment. Here 1 assume that the prefix 0- is an affixal clitie
parscd by a recursive Pr'Vd (cf. Selkirk 1995)
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the base and the reduplicant (BR Identity), a relation bel\\'een the lexical input and the base

(la Faith>, and in sorne cases a relation between the input and the reduplicant (IR Faith).

17. Input: IAffixRed -Stem!

IR-F.-\TIl{ Il ~t ID-Emri

Output: Red~ Base

BT-1DE.'.TITY

Extending McCarthyand Prince's model 10 truncation morphology, Benua (1995) proposes

that truncation involves t\\'o correspondence relations, an input-to-base relation (lQ-Faith)

and an output-to..output relation between two distinct (P-)Sterns (BT-Identity). [n contrnst

\\i th reduplication rnorphology where base and reduplicant affix are part of the sarne input

and simultancously generated, in truncation morphology, the base and the truncated fonn

surface as t\Vo separate words. The correspondence relations between the lexical input and

the base. and between the base and the truneated form are encoded in the schematic mode1

helo\\' (Benua 1995; McCarthyand Prince (995).

18. Input: Root

IO-E~ t~
Output: Base~ StemTrunc

BT-1DE:-.TITY

The input is mapped 10 the base by la correspondence, and BT correspondence relates the

base to the truncated fonn. Benua also assumes that in languages \\Tith multiple truncation

morphemes, each truncation morpheme cornes wilh ils own set of BT-Identity constrainls

(cf. McCarthy and Prince 1995; Urbanczyk (995).

Following McCarthy and Prince (1994), Benua argues that truncation to a bimoraic

foot in Japanese is a case of the ernergence of the unmarked PrWd A PrWd is unmarked

when it uniquely dorninates a bimoraie foot tbat is perfectly aligned al the edge of the

PrWd. Such an unmarked prosodie structure resulls from the domination of Mo\.xBT by

what Benua caUs the 'PrWd restrictor' constraints, FT-BrN, AlL-Pr-LEFf and PARSE-(J.
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19. FT- SIN (McCarthyand Prince 1993a)
Feet are binaI)· at sorne level of analysis (J!~ 0)

ALL- FT-LEFT
Align (Ft~ Left~ PrWd~ Left)

"The left edgc of every foot coincides with the left edge of some PrWd."

PARSE-O

Evcry syllable is parsed by a foot.

This is illustrnted in the tableau helow wilh the Hypocoristic fonn Mido..CaN from Midori.

Note that the input structure of the Hypocoristic fonn is incomplete in that it abstracts the

truncation morpheme away from ils obligatory suffix -èaN.

20. FT-B[~ » PARSE-(J » ALL-Pr-Lfl:T » M-\.xBT

Candidates FT-Be, PARsE-a AlL-FT- M-\.xBT

pt pt pt

Base: mi.do.ri l.B=T
pt pt

,; (mLdo) **8.

pt pt pt

b. (mi.do.ri) *'
pt pt pt

(mi.do).(ri) *' **c.

~ pt pt

d. (mLdo).ri *'

FT-BI~ is assumed here to require strict binarity so that the candidates in (2Gb-c) violate the

constraint in being either too large (2Gb) or too small (2Oc). The candidate in (2Oc) aJso

violates lower-ranked ALL-FT-La:r. As for the last candidate, it fatally violates PARSE-O.

Intcrcstingly, Beoua does oot discuss the optional bimoraic form Mij-éaN~ 50 there is no

account as to why the latter form is regarded as optimal as Mido-èaN, even though Mii-ëaN

crcatcs two additional violations of MAxBT• (h does result, howc\'cr, in one less violation

of ALL-FT-LEFr.)

Bcnua (1995) also provides an analysis of the Rustic Girls' name formation which

refonnulates Mester's (1990) prosodie cireumscriptional analysis in optimality-theoreticaJ
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tcnns. Adopting a proposai by McCarthy (1995), she proposes that the perfect faithfulness

of the truncated fonn to the initial bimornic foot of the base follows from two constraints

that require the correspondence of peripheraJ segments with sorne prosodic constituent.

21. AS"ŒOR-R(Fr)
"Every correspondent of a foot-final segment is foot-final."

..,.., AS"ŒOR-L(Fr)
"Every correspondent of a foot-initial segment is foot-initial."

Such 'circumscription-typc' constraints, however, fall short of providing an explanation for

the stricl1y monosyllabic shape of Geisha House names, e.g, o-Hoo-saN from (HoN)da

and o-Taa-saN from (Tana)ka. This type of prosodic identity constraint becomes even more

problematic for the optionally bimoraic and monomoraic forms found with the Hypocoristic

suffix -ko, e.g. Mi-ko. RoN-ko and Hik-ko from (Hiro)mi.

A different challenge presented by the Japanese data with respect to 'the emergence

of the unmarked' notion of word minimality is ho\\' to define the various prosodic shapes

of the word clippings. In the case of 'Ioose' minimal \Vords. McCarthy and Prince ( 1994)

assume that for sorne morpheme. ALL-Pr-LFFf is satisfied. while P.-\RSE-O is minimally

'·iolated. This account does not so readily extend ta loanword abbreviations in Japanese.

however. since a perfectly well-formed word clipping consisting of t""O feet satisfies

PARSE-O fully while minimally violating ALL-FT-La:T. 7

Another solution. adopted by Suzukî (1995), is la assume that a PrWd larger lhan a

foot follows from satisfying NO~"ANALITY.8

23. NONFINALHFr
No PrWd is right-a1igned with its head foot.

The idea bchind this proposai is that any word that begins \Vith a heavy syllabJe will have to

include a following syllable 10 satisfy the nonfinality constraint (cf. disyllabic mai.ku from

7 These word clippings that CODSist of IWo Ccet are usua1Iy dismissed as supraminimal. thus outside of me
domain of any anaIysis of ward minimality in Japanese.
8 Suzuki's (1995) optimality-theoretical analysis of the Japanese~ however. is based on the assumption
that ~fin\\rd is a prosodie requiœment imposed on PrWds. contra McCarthy and Prince (1994).
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• nUlikurohoN 'microphone'). Under this vie\\', trisyllabic forms Iike te.re.bi from lerebizon

'tele\"Ïsion' reOect the need to fully satisfy NOl'oi"FlNALHFT.

Although Suzuki's proposaI provides a straightforward explanation for the lack: of

monosyllabic word c1ippings, it fails to account for the very productive word c1ipping

pattern that consists of a single disyllabic foot The expectation is that in a fonn with three

initiallight syllables, the third syllable of the base should be pan of the output in order to

satisfy NO~"FL':.-\LHFT. Furthennore, the free variation noted by Itô (1990) for forms like

herikoputaa 'helicopter' (disyllabic he.ri vs. trisyllabic he.ri.ko), strongly argues against

such an analysis. Suzuki's analysis does not offer any explanation for quadrisyllabic forms

likc (a.su).(pa.ra) from asuparagasu 'asparagus' which are dismissed as supraminimal and

outside of any analysis of word minimaJity in Japanese.

2.4.2 The Emergen~e of the PrStem

[ propose that the various prosodic shapes of the truncation morphemes in Japanese cao be

gi"en a unified account by assuming a Prosodic Hierarchy of metrical constituents in which

the PrWd immediately dominates a PrStem. 1 will demonstrnte ho\\' this model of prosodic

structure accounts for the truncation morphemes in Japanese in tenns of 'the emergence of

the unmarked' by showing that the truncated forros fully satisfy high-ranking structural

constraints that are minimally violated in the general phonology of the language as a result

of higher-rankcd FATIH1ü constraints.

As illustrated by the different candidate structures in (24), ail of the prosodic shapes

of the truncated farms can be organized as a PrWd that uniquely dominates a PrStem.

24 a. PrWd b. PrWd c. PrWd d. PrWd
1 1 1 1

PrStem PrStem PrStem PrStem
1 1

~
r---...

Ft Ft Ft Ft
1 1 \ 1 1

aJ1J1 oJ.l oJ1 oJ.lJ1 oJ.l oJ1J1 oJ.lJ.l

•
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The first question to he addressed here is what rnakes the bimoraic PrWd in (24a) perfecdy

wcll-fonncd as a suffixed shortened name. yet unacceptable as a free-standing abbreviated

lœ.nword. The prosodic shapes which characterize ward clipping formation (24b-d) have in

common a mÏnirnally disyllabie constituent at sorne level of prosodie organization. To

account for this minirnality requirement. 1 propose a binarity constraint imposed on the

PrStem. that is defined in tenns of headship.

:25. B RANCHlfEAD
The head of a PrStem is in a rh~1hrnic relation with a non-head constituent at sorne
lc\'el of analysis. (o. Ft).

[n a PrStem that uniquely dominates its head foot as in (24b). the head syllable must be in a

rh~1hmic relation with a non-head syllable \vithin the foot. In a PrStem where the head foot

dominates a bimoraic syllable. BRA'\;œHEAD cao he satisfied in one of 1\\'0 ways: by adding

a syllable (24c) or a foot (24d) in the non-head position of the PrStem.

By contrast, none of the PrWd structures in (26) are well-formed truncated stems.

The next question then is in what makes these candidates unacceptable word clippings.

26 a. PrWd b. PrWd c. PrWd

~~
~~

~
PrStem PrStem

1

~f\ Ft
Ft

1 1 1

0f.lf! of! oJ.l 0f.lf.l of! 0f.lf.l 0f.lf.l CJf.lfA of!

The candidate in (26b) is easily dismissed since it c1early adds an unnecessary violation of

AlL-Pr-LEFL The candidate in (26c). on the other band. does not add to the number of

AlL-FT-LEFf violations that cao be found in the well-formed word c1ipping in (24d). 1

propose that this candidate is eliminated as a result of creating a fatal violation of the high

ranking structural constraint AUGN-PRSTEM-LEFT. In contrast with AlL-Pr-LEFf. this latter

constraint is assumed to he categorically rather than gradiently violated

27. ALlGN-PRSTEM-LE..,.
Align (PrStem. Lert. PrW<L Lert)

"The lert edge of every PrStem coincides with the left edge of sorne PrWd."
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Consider now the candidate in (26a). This prosodie structure is eharacterized by a final

syllable direetly parsed by the PrWd~ with the leftmost unfooted S)'lIable heing parsed by

the PrStem. Each parsing results in a violation of EXH.-\l:snvm· (see § 1.1). To aeeount for

the unacceptability of (200) as a well-formed word clipping~ 1 propose that P.-\RSE-cr should

he defined in terms of headlnon-head relation. Based on this definition of syllable parsing~

only the rightmost syllable would violate the constraint

28. PARSE-O

A syllable is parsed in the head or non-head position of sorne metrical constituent

Here 1 assume tbat sorne Iocalitv condition~ similar to Itô and Mester's (1992) Hierarchical

Locality~ limits the access to structural infonnation~ so that a syllable directly parsed by the

PrWd cannot be defined as being in a non-head relation \vith the head PrStem.

29. Hierarchical Locality
A condition operating al prosodie level Ci bas access ooly to structural information
at Ci and al the subjacent level Ci-I'

To SUffi up, a well-formed word-clipping fully satisfies BR~~œHEAD, AUGN-PRSTE\f-LEFf

and PARSE-O, \"'hile minimizing violations of All.-Pr-LEFr. Two-footed structures will he

discussed in §2.5.3. This proposai is illustrated in the tableau belo\\'. (The parentheses

rcpresent foot boundaries~ while the square brackets indicate PrStem boundaries.)

30. BR-\..~œHEAD » AUG~-PRST-LfFf » PARSE-O » Au.-FT-LEfT » M-\.\:BT

Candidates BR~~œ- AUGN- P.<\RSE-O All.-Pr-
I.l~ fol I.lfl I.ll.l

Base: kon.bi.nee.soN HEAD PRST-LEFr LEFr.. I.l

a. .,; [(koN).bi]

"'fI I.l I.lfl

b. [(koN).bi].(nee) *'*.. I.l fol

[(koN).(bi.ne)] *'c. ..
d. [(koN)] *'
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In (30a). the optimal output satisfies the four high-ranking structural constraints at the cost

of multiple M\.xBT violations. Smallcr and larger word clippings. on the other hand~ violate

high-ranking BR-\.,œHEAD in (3Od) and AIL-Pr-LEFf in (3Ob-c). respectively.

The choice of the prosodie shape of a particular word clipping is usually restricted

by the segmental structure of the base (BT-ldentity). Here 1 assume that of the four high

ranking stuctural constraints in (30). AIL-Pr-LEfT is the only on that is crucially dominated

by ST-Identity constraints, \\ith the exception of M\.xBT. Sorne forms, however, have a

base that allaws for more possibilities, as illustrated in the tableau below.

31. BR-\.,ŒIHEID» AUG:~-PRST-LEFT » PARSE-o » ALL-FT-LEFT » M-\.xBT

Candidates BR-\Na-I- AuG~- PARsE-a ALL-Pr-
,... pl pl f& plfl.

Base: he.ri.ko.pu.taa HEAD PRST-lHT LEFr

fi. !!

8. v' [(he.ri)]

fi. fol

b. v' [(he.ri).ko)

fi. f& fol fol

[(he.ri).(ko. pu)] *'*c.

!IfI

d. [Chee)] *'

In (3 Ia-b), the two outputs satisfy the four high-ranking structural constraints at the cost of

multiple M·\.xBT violations. A PrStem that consists of two feet, howcver, violates lower-

ranked AIL-FT-LEFf. as shawn in (31c). In (3Id). the bimoraic foot violates high-ranking

The question to be addressed at this point is ho\\' 10 pravide for the optional choices

available to sorne of the ward c1ipping forms, as shawn in (31a-b). An important aspect of

Optimality Theory is that whene\'er high-ranking constraints are satisfied, the choice of the

optimal output is left ta lower-ranked constraints. The prediction then is that there should be

only one optimal output for every ward c1ipping.
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Building on an idea of Kager (l996b), 1 propose that variability in the choice of an

output cornes from the variable mnkings of two conflicting constraints within the constraint

hierarchy. The ehoice between disyllabie [(he.ri)] and trisyllabic [(he.ri).ko] 1 propose,

fo11ows directly from the variable rankings bem'een the two constraints NO~"FIK-\LHPrand

AuG~HFT.

31. NONFINALHFr
No PrWd is right-aligned with ils head foot.

33. ALIGNHFT
A PrWd is right-aligned with its hcad f(X)l.

The constraint AUGNHFT requires that the head foot of a PrWd be final, while NO~"FTI'AL

HFT requires the opposite, thal the head foot never he final in a PrWd. No output will ever

satisfy bath constraints simultaneously. Which eonstraint will be satisfied in the output then

follows from the choice of a specifie ranking between the constraints. This is illlustrated by

the double tableau below.

34. BR:-\.,\;œHE-\D »--AuG~HFT » NO~H."ALHPr --ï» AI.l..-Pr-LEFT » M-\.xBT
..... ,
'No~"Fl':ALHFT » AUG~HPr'

Candidates 1 BR.\..'-:œ- AuG~HPr NO~HX-\L- AIL-Pr-
~ lA- fA. ~ IA-IA-

Base: he. ri.ka.pu. taa HEAD HFT lFFr

fi lA-
a. .,; [(he.ri) ] *

fi I-l I-l
b. rChe.ri).ko) *,

fi Ji Ji Ji
c. [(he. ri ).(ko. pu)l *'* **

Candidates Il BRk-..rœ- NQ'"F1NAL- AuGi':HFT AIL-Pr-
IA- lA- f.l Ji flJi

Base: he.ri.ko.pu.taa HEAD HFT l..EFr

fi lA-
a. [(he.ri)] *'

fi fi JI
b. .,; [(he.ri).ko} *

fi lA- lA- lA-
C. [(he.ri).(ko.pu)] **' **
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As shown in the tableau above.. AUGNHFT is assumed to be gradiently violable. Nole that

c"cn if we were to assume that AUGNHFT is categorically violated.. lower-ranked AIL-Pr-

1.HT wouid still choose [(he.ri).ko] as the output of the second tableau.

Itô (1990) notes that onee an abbreviated form is established.. other possible fonns

are highly disfavored. The assumption then is tbal each newly ereated word c1ipping is

storcd \Vith sorne specifie ranking hetween Na-.."F1NALHPr and AUCNHFT as part of ils

lexical entry. Aecording to f tô.. however.. there are sorne loanwords that have more than one

abbreviated forros. The different prosodie shapes of the word c1ippings then folio\\' directJy

from their underl)'ing prosodie shape and from the choiee of a specific ranking between two

lower-ranked conflicting constraints.

2.4.3 Compounding

Word c1ippings that consist of 1\\"0 feet are usually abbreviated compounds. Each member

of a compound is an independcnt word which cao fonn a word clipping on its own. As

noted by Itô (1990) .. a loanword such as koNpanii 'party, company' cao he shonened to

disyllabic koNpa. As part of the compound kurasu-koNpa 'class party', the same form cao

further shonen to monosyllabie koN as in kura-koN. However. no memher of a shortened

compound may he parsed as a monomoraic syllable: *k-u-koN, *k-ura-ko, even though the

latter truncated form is an acceptable word clipping.

Here [ propose that bath the requirement demanding that a word clipping he foot

initial and the requirement that each member of a compound be minimally parsed as a foot

are the surface effects of a single constrnint on the alignment of edges between a sub-lexical

morpho-prosodic constituent and a sub--lexical rnetrical constituent (Downing 1998).

35. ALIGN- P.STEM- LEFf
Align (P-Stem.. Left, F~ Left)

"The left edge of every P-Stem coincides \Vith the left edge of sorne foot. "

This is illustrated in the tableau below. (The straight lines indicate P-Stem boundaries.)
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36. AUG~-P-STE\[-LEFr ; BR-\.-..;œHEAD » AUGN-PRST-LEFr » PARSE-O » AIL
FT-LEFT » MAxBT

Candidates AuGs-P- BR~"œ- AuGN- AIL-Fr-
f! f! ft ft ft ft

Base: ku.ra.su - koN.pa STE\{-LEFf ~ HE-\D PRST-LEFT l...cFr

fi ft ft..

..; [ 1(ku.ra). 1(koN)] **o.

tl ft fl !1ft

[1 (ku.ra).su]·1 (koN) ***'b.

ft lIf&

[1 ku·1 (kaN)] *' *C.

tl ft

li (ku·1 ko») *'d.

Both fonns in (36c) and (36d) are eliminated through a fatal violation of AUGN-P-S1"E\[

La:T. The choice of the optimal output is thus left to lower-ranked Au.-Pr-LEFT. Double

footed word c1ippings that cannot be defined as compounds will he discussed in §2.5.3.

2.S Bound Truncated Stems

The question to he addressed now is why the prosodie shapes of shortened names should

he rcstricted to a foo~ either bimoraic or disyllabic. 1 propose. following Itô (1990), that

the difference between shortencd names and word clippings lies in large part in a distinction

between bound stems and free words. The crucial assumption here is that with respect te

bound morphemes, i.e. truncated stems that are obligatorily followed byan affix. structural

constraints are imposed on both the truncated stem and the affix simultaneously. In other

words. the solution as to why shortened names are restrieted to a bimoraie foot shape lies in

part in the optimality-theoretic notion that the prosodie shapes of phonologically-empty

morphemes result from the satisfaction of high-ranking structural constraints. rather than

from lcxically-specified prosodie requirements imposed on those morphemes.

The correspondence relations involved in generating the suffixed name shortenings

arc encoded in the schematie model helow.
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• 37. Input:

IO-F.-urn

Output:

Root Affix

~t ~t Io-F..urn
Base .. " StemTnmc -Affix

BT-[DE'.TITY

The input foot is mapped to the base through RCXJf-ID-F..urn constraints, while the affix is

mapped to the output through AFFIX-Io-F.-\fI1-I. In tum, the BT-II)8'..TITY constraints relate

the base to the truncated forms. As shown in (37), the truncated morpheme is lexically

marked as a morphological stem (M-Stem). In the next sections, il will be shown that

variability in the choice of an output in sorne of the truncated name formations follows in

part from the satisfaction of a constraint on the alignmenl of P-Slem edges.

2.5.1 Hypoeoristi~ Formation

Consider first the Hypocoristic fonns. The challenge here is ho\\' to restrict the prosodic

shape of these truncated forros to a bimoraic foot, while allowing for both a disyllabic and a

monosyllabic output, irrespeetive of the prosodic structure of the base. As shown in (38)

below, bath Midori and Yooko have a dis)'llabie and monosyllabie forrn.

38. HypocJwristic Fonnation
Midori
Y(X)ko

Hiromi

Mariko

JuNko

Hanako

(Poser 1984, 1990)
Mido-CaN, Mii-éaN

Yok~èaN, Yoo-caN

Hirü-èaN, Romi-CaN, Hii-CaN

Mari-èaN, Mako-CaN, Riko-éaN, Maa-CaN

JuN-éaN

Hana-CaN, Haa-CaN, Haë-caN

•

The analysis proposed here assumes that the prosodie shapes of truncated names are in part

the result of the domination of Affix-ID-F.-\ITH over the high-ranking structural constraints

of the language. Following Itô (1990), 1 assume thal the Hypocoristic suffix and the

truncated stem are evaluated simultaneously by the constraint hierarehy. This is shown in

the tableau below.
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39. AFFIX-F.-\ITHIO » AUG~-P-S1Bi-LEFf » BR-\.'\œHE-\D » AUG~-PRST-LEfT »
PARSE-a » AlL-Pr-LEfT » MAxBT

Candidates AFFIx- AuGN-P- BR-\.'\œ- AlL-Pf-
~ ~ pl ~pl

F.-\fIl-{IO
Base: mi.do.ri -èaN STEM-La:-r HEAD l...EFr

fi ~ ~pl

[(mi.do)].(éaN) **'8.

...... plpl

b. v' [(mii).(éaN)] *
fi fi pl

[(mi.do).ri] *'**c.

pl flfi

[mi.(éaN)] *' *d.

fi pi pl pipi

[( mi.do).ri ].(éaN) **'*e.

In tableau (39) above. lhe ehoiee of a monosyllabie foot for the truncated stem (39b) results

from satisf)'ing IO-FAITH and the high-ranking structural constraints. while al the same lime

rninimizing violations of AlL-Pr-LEFT. In (39d). the truncated stem is left-aligned with an

unfooted syllable \iolating AUG~-P-STBf-LEfT.In (39a) and (3ge). the PrStem dominates a

disyllabic fool. creating a fatal violation of AlL-Pr-LEFf. To assume that the bimoraic suffix

is directly parscd by the PrStem [(mi.do).ëaN] 10 satisfy AlL-Pr-LEFf fully. on the other

hand. \\/ould result in a fatal violation of WElGHr-TO-STRESS.

Variability in the prosodie shape of the Hypocoristic forms. however. suggests that

sorncthing more is at WOR:. As shown in the tableau above. \Vith regard to AlL-FT-LEFf,

(39a) is less optimal than (39b). The prediction then is tbat [(mi.do)].(éaN) should Dot he a

possible output. Part of the answer as to why bath foot shapes are possible Hypocoristic

forms lies in the lexical marking of the Hypocoristic morpheme as a morphological stem.

Following McCarthy and Prince (l993ab). 1 assume tbat the minimally bimoraic shape of a

phonologically-empty morpheme marked as a morphological stem follows from satisfying a
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constraint requiring the edges of a corresponding morphcrprosodic constituent ta he aligned

wi th thase of a PrWd.

40. P - STEM=PRWD
The left and right edge of a P-Stem coincide with the left and right edge of a PrWd.

Satisfaction of Ibis a1ignment constraint when imposed on a bound stem, however. results

in a recursive PrWd structure violating NCNREQ.;l{ (Selkirk 1995).

41. NONREC
No PrWd dominatcs a PrWd.

1assume here that BR.-\.~œHEr\D dominates P-STE\f=PRWD and NCNRoc. wilh AlL-FT-LEFf

bcing lowcr-ranked. The variable ranking of the 1''''0 potentially contlicting constrainlS P

STE.\f=PRWO and Na..:REc in tum results in an optional choice between a bimoraic and a

disyllabic foot. (The square brackcts in bold indicate PrWd boundaries.)

,NCNREc » P-STBf=PRWD,, ,
42. AFFlX-F.-\mIIO » BRA~CHHEID »L-P-STE\.f=PRWO » N~REc -~» Au.-Pr-

La:T » M-\.xBT

Candidates 1 BRo\;.~ŒI- P-STE\·f= Na-.:REc Au.-Pf-
fi- FI fi- fl-fl

Base: mi .do.ri -èaN HE-\D PRWD laT

fol fi- fl-Ji

..; [[(mi.do)]).(CaN)J * **O.

JIll Jifl

b. [[[(mii)]J. (éaN)]] *' * *
JIll pp

[[(mii).(caN)]J *' *c.

Candidates Il BRo\;."ŒI- NCNREc P-STE..\tf= Au.-Pf-
Ji fi- fi- pp

Base: mi.do.ri -èaN HEAD PRWO LEFr

fol P fl-P

[[[(mi.do)]]. (fuN)] *' **o.
..... PFI

b. ..; [[(mii).(caN))) * *
fi P FIJI.

[[(mi.do).(caN)] * *'*c.
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• Since AFFIX-FArrnIO is always satisfied in the output, it is left out of this and subsequent

tableaux. Note that the variable rankings of STEM=PRWD and NCNREc do not play a roIe in

the fonnation of word clippings, due 10 the latter's status as free-standing word. Similarly,

the variable rankings of Ncy'\"fl.';.-\LHFT and AUŒ'HFr do not affect the choice of the output

in the obligatorily affixed truncated names: i.e. Na-.-ro:.-\LHFT is always satisfied, while

AuGsHPr is minimally violated.

2.5.2 Prosodie Subcategorizatlon

Consider now the Geisha House Client names. In contrast \Vith Hypocoristic forms, this

truncation morpheme presents very little variation with respect 10 a choice of outputs. What

is striking about tbis particular shortening formation is that the truncated stem ooly surfaces

as a monosyllabie foot

43. Geisha House Client Nomes

Tanaka
HoNda
Sai10
Hattori

o-Taa-saN
0-Hoo-saN 0-HoN-san
o-Saa-saN o-Sai-san
o-Haa-saN

*0-Tana-saN
*o-Hos-saN
*o-Sato-saN
*o-Has-saN

•

The solution 1 propose in order to account for the distinct prosodie shape that differentiates

the Geisha House Client names from the Hypocoristics lies in the assumption that an affix

ean he subcategorized for a specifie prosodie base (MeCarthy and Prince 199300). In other

words, the ans\Ver as to why the truncated stems of the Geisha-House Client names are

rcstricted to a monosyllabie shape lies in their status as a 'base' for the obligatory affixation

of -saN. 1 propose a lexically-specifie alignment constraint thal expresses the Prosodie

subcategorization requirement of the suffix-saN.

44. AFFIX-To- Ho
The left edge of the truneation affix -saN is right-aligned with the head syllable of
sorne PrWd.

This is illustrated in the tableau below.
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• 45. AFFlX-1D-Ho; BR-\.."œHEAD » AUG!'-?RST-LGT » PARSE-O » AI.L-Pr-LfFf
» MAXBT

Candidates AfFIx-ro- BR-\~CH- AuG:-':- AIL-Pr-
,.. Jlf.l Jlfl

Base: tanaka -saN Ho HE-\!) PRST-LEFr lEFr.. flfol

v' [[(taa).(saN)]J *~o .. flfl

bo [([(taa) ]J.(saN)J *r *
fi fol flJl

[([(tana) J).(saN)1 *r **c.

Note that the domination of AfFIX-TO-Ho and BR-\~a-fHE\D o\"cr NCl'REc and P-STE.\i=

PRWD(Cf. tableau (42» ensures that the only possible output is the one in (45a). The little

'°ariability available to this truncation morpheme is further restricted by the domination of

the BT-Identity constraint STR-RŒEBT (taa.saN) over M-\.xBT *(taN.saN).

Supporting evidence for the proposai lhat the Geisha House stem is prosodically

detennined by the subcategorization constraint AFFIX-~Ho~ rather than from the truncation

morpheme being lexically-specified for sorne prosodie requirement cao be round in the

prosodie shapes of the Hypocoristic morpheme when associated with the suffix -ko. As

noted by Mester (1990). this particular Hypocoristic suffix a1so takes a syllablc as its base.

In eontrast \Vith the Geisha House names. ho\Vever~ tbis syllable cao he either bimoraie or

monomoraic.

•

46. HypocoristÎc Fonnation

Hiromi

Tanaka

HoNda

Saito

Hattori

Yasuda

(based on Mester 1990)

Hi-ko. Rû-ko, Hii-ko~ Hik-ko

Ta-Ko, Na-ko, Taa-ko, TaN-ko

Ho-ko, Hoo-ko, HoN-ko

Sa-ko, Saa-ko, Sai-ko

Ha-ko~ Haa-ko, Hak-ko

Ya-ko. Su-ko, Yaa-ko. Yak-ko
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*Hirû-Ko. *Romi-ko

*Tana-ko. *Naka-ko

*Hatû-ko
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•

By assuming thal Hypocoristic-ko subcaœgorizes for the same AFFLX-~Hcrconstraint as

the suffix -saN~ the monosyllabic shape of the Hypocoristic stem cao he accounted for in a

straightfon\'ard manner, using the same structural constIaint rankings thal were pro~d

for Hypocoristic -èaN, as shown by the tableau helo\\".

47. AFFIX-ro-Ho» BRA'i'ŒIHEAD» --AUGNHFr »NONFINALHFr --» AlL-Fr-LEFr
\ ,
\No~FINALHPr » AUGNHFT'

Candidates 1 AFFIx-m- BR-\NOI No~-ro.:AL- AuGNHFr
,...

,... " "Base: hi.ro.mi -ko Ho HEAD HFT.. ..
yi [ [(hii).ko]] *8.

1& ..
b. [[(hi.ko)]) *'

fi .. ~

[ [(hi.ro).ko]J *' *c.

Candidates 1 AFFIx-ro- BR-\..\iCH AuGNHFr NONF~AL-

,... fi ,... fi
HoBase: hi.ro.mi -ko HE-\[) HFT.. Ji

([(hii).ko)) *'8.

Il Ji

b. yi [ (hi.ko)]] •
fi fi fi fi

[[(hi.ro).(mi.ko)]J *' *c.

What is striking about the possible prosodie shapes of these Hypocoristic foons is that they

follow directly from the variable rankings of AUG.~HFTand NO~HNALHPr. irrespective of

the following suffixe Thal is, the variable weight of the monosyllabic Hypocoristic stem

when attached 10 the suffix -ko, and the variable choice in the type of foot that characterizes

the Hypocoristic stem wOOn attaehcd ta the suffix -cliN are given the same explanatary

account. Differences belween the (Wo Hypocoristic fonns come from the lexically-specific

subcategorization constraint of the suffix -ko (AFFlX-lO-Ho) and from the segmental

content of the two hypocoristic suffixes (AFFIX-FAITHIÜ). Similarly, the bimoraic shape of
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• the suffïx -saN in addition to the subcategorization constraint AFFIX-TO-Ha ensures a

monosyllabie foot shape for the Geisha House truncated stem.

Ta summarize. the different prosodie shapes of bath word clippings and suffixed

truneated names have been shown to satisfy a number of high-ranking structural canstraints

that are minimaJly violated in the general phonology of the language: AuG~-P-STE\(-La=T,

AUG:--:-PRST-La::r. PARSE-o and BRA."ŒlHE-\D. ln addition, the more restricted prosodic

shapcs of the suffixed truncated names have been argued ta follow in part from their stalus

as bound stems, while the variability found within truncated marphemes has been argued ta

result from the variable rankings of polentially eonflicting lower-ranked constraints.

2.5.3 Lexically·Specific Ranking

1n this study of truncation phenornena in Japanese. the constraint BR\.'-:GlHEAD has been

posited as the force behind a nurnber of restrictions imposed on the prosodie shape of bath

word clippings and baund truncated stems, with in sorne cases lower-ranked ALL-Pr-LEfT

restricting even further the prosodic shapes of the truncated stems. There are. however, a

number of truncated forros that appear to be exceptional in thal they are rnarked sttuctures

with regard to either BR-\.'a--IHE-\D or AIL-Pr-LEFf. The one particularly glaring example of

a marked structure with regard ta BR-\.'\œHEAD is tbal of the Rustic Girls' Dame formation.

48. Rus/ie Girls' Names

Yukiko
Fumie
Yooko
RaNko

o-Yuki
o-Fumi
o-Yoo
o-RaN

*0-Y UU. *0-Yuko
*o-Fuu. *o-Fue

A different problern cornes from non-compound forms like those in (49) that surface with a

double-footed structure. resulting in seemingly unnecessary violations of ALL-Pr-La:r.

•
49. a.su.pa.ra

kaN.bi.ni

fu.ra.su.to

iN.to.ra

kaN. sa. ba

asuparagasu

koNbinieNsu

furasutoreeSoN

iNtorodal~oN

koNsaabatibu

44
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'introduction'

'conservaùve (in attire)'



• Pater (1996) proposes that exceptionality with respect to the generaJ phooology of the

language should be treated as the result of a lexically-specific constraint ranking that ooly

applies to a subset of the lexicon.

Consider first the Rustic Girls' formation. [n marked contrast with the Hypocoristic

fonns and Geisha House Client names y this truncation morpheme presents a perfcet copy of

the initial foot of the base.

51. Rustic Girls' Nanzes

Yukiko
Fumie
Yooko
RaNko
Ietaka
Ki riS'ima

~Yuki

~Fumi

~Yoo

o-RaN
~[e

o-Kiri

*0..Yuuy *0..Y uko
*o..Fuu y *o-Fue

(input is a lasl name)9
(input is a last name)

•

Benua (1995) provides an analysis of Rustic Girls' names that reformulates the prosodie

circumscriptional analysis of Mester (1990) in terms of prosodie identily between

corresponding outputs: A~œOR-R(Pr)and A~œOR-L(Pr) (sec §2.4.1).

The problem posed by an analysis of perfcet copy effects in tenns of prosodie

identity is that it only \Vorks for words that contain one foot As shown by the tableau

below, a two-footOO base allows for more variability in the ehoice of an output Note that

the structural eonstraints in (52) are expressed aceording 10 the model of prosodic structure

[ assume y i.e. a syllable that is directly parsed by the PrStem does not result in a violation

of PARSE-O.

9 The last two examples are from Suzuki (1995).
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52. ASG-K)R-L(Pr); A~ŒOR-R(Pr) » PARSE-O » AIL-Pr-LEFT » M-\.xBT

Candidates A"ŒOR- A"ŒOR- PARSE-O ALL-Pr- M-\.xBO

!1fl IL fi
Base: (ie).(taka) L(Pr) R(FT) l...EFr..

(ie)] ****'tl. .

'" JI

b. [(ie).ta] *r **.. IL JI

[(ie).(taka)] *rc.

'" Ji

d. ..; [(i.ka» ***

In arder to gel perfeel eorrespondenee betwcen a longer base and a truncaled fonn, CC'-'TBT

must he added to the set of high-ranking BT-constraints of the Rustic Girls' formation.

53. CONTIGUITyBT
The portion of SI standing in eorrespondenee forms a contiguous string.

(no skipping)
The portion of S2 standing in eorrespondence forms a contiguous string.

(no intrusion)

Consider now the candidate output in (52b). This fonn violates AS"GlOR-R(Pr) sinee the

initial segment of the unfooted syllable corresponds to a segment whieh is foot-initial. In a

trisyllabie base, however, an output stem Iike for example [(Yo.ki).ko] would correspond

perfcctly to the prosodie shape of the base without violating either of the prosodie identity

constraints. Recall that such trisyllabic forms are pcrfectly acceptable word clippings, 50

they cannot he dismissed out of hand as impossible truncated fonns.

The question then is how cao the maximally bimoraic prosodic shape of the Rustic

Girls' names he differentiated from the minimally disyllabic shape of the word c1ippings. 1

begin by proposing a refonnulation of Benua's analysis in terms of the standard eonstraints

WT-I~TBT, C~TBT and AS"GlOR-LFFf, thus eliminating the prosodie identity constraints

from the sets of BT-Identity constraints.

54. ANCHOR- LEFT
Any clement at the left edge of Sibas a correspondent at the left edge of S2.
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55. WT-IDENT (McCarthy 1995)
1f a and ~ are in a correspondence relation.

and a is monomoraic. then ~ is monomoraic (no lengthening).

and ais bimoraic, then ~ is bimoraic (no shortening).

Full satisfaction of these constraints ensures that the initial foot of the base is mapped in the

output, in contrast with the Hypocoristic forms Rico-diN and Mako-caN from Mariko and

Yoko-caN from Yooko.

Candidates WT- Ca-.-TBT i A~ŒIOR- BRA."Q-I- M\.xBO

~ ~ JI.
j

IŒ.'.TBT lBase: vo.ki.Ko 1 I.HT HEAD

fII&
j
j
1

v' [(yo.ki) ] j **a. ;
j

Il JI. !
~ *, **b. [(ki.ko)) l
;
!

Il JI. i
[(yo.ko» *1* i **C. i

f&fI JI. i
d. [(yoo).ki] *' j **j

l

In (56b), the initial segment of the truncated form docs not correspond ta the initial segment

of the base, resulting in a violation of A~CHOR-LfFf. In (56c), the initial segments are the

same, but the output string that corresponds 10 the base string skips the second syllable of

thc base, rcsulting in a fatal violation of CO\TBT. Finally. the lengthening of the initial

vowcl in (56d) creates a violation of undominated WT-IDf:'.TBT.

The problem to he addrcsscd at this point is how to account for the exceptionality of

monosyllabic outputs with respect 10 BRASœHE-\D and how to prevent trisyllabic outputs.

[ proposc that what looks like 'circumscriptional' effects follo\\'s from a lexically specific

vcrsion of AUGNHPr for the Rustic Girls' truncation morpheme. 10

10 A similar proposai is finI introduced in Prince and Smolensk)· (1993: 101) ",ho assume tbat the
coostraiol fREE-V: lA ward fmal vowel must oot he parsedl is limited to the nominative in Lardil.
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57. ALIGNH FT-y
A PrWd is right-aligned \Vith ils head foot.

This is illustrated in the tableau below.

58. AUG~HFT-y; WT-lDE.\.TBO ; C~TBO ; ASa-IOR-La=r » PARsE-a » BR-\sœHE\D
»\--AUG~HFT »No~-m.;...\.LHFT -,- »All.-FT-LfFr » M·\.xBT

"No~"fI.',i..\LHPr » AUG~HPr'

Candidates AuG~HPr-y1 Ca-..TBO A'\CJ-K)R- BR-\."Œ- AUGS-
J1fA. fi J1 iBase: (ie).(ta.ka) LEFr HEAD HFT

"'"v' [(ic)] •8.

fi J1

b. [(ie).ta] *' *.
t&fl J1 fA.

[(ie).(ta.ka)] *' *c. .
fi fA.

d. [(ta.ka)] *'

The truncated stem being lexically-specified for the higher-ranked version of AUG~HFT-y.

the monosyllabic foot in (58a) is the optimal output, even though it violates BR-\~œHE\D.

When AUG~HPr-y does not apply, as with the word c1ippings. the disyllabic form in (58b)

is prefcrred.

The question left to he ans",ered \Vith respect to truncation phenomena is how to

account for the non-compound farms in (60) which surface with a double-footed structure

(Itô 1990). What is striking about these forms is that cach cao generate a different output

that would not violate ALL-Pr-LEfT.

60. a.su.pa.ra *a.su, *a.su.pa asuparagasu 'asparagus'

koN.bi.ni *koN.bi koNbinieNsu 'convenient storc'

f u. ra.su.lo *fu.ra. *fu.ra.su furasutorcesoN 'frustration'

iN.to.ro *iN.to iNtorodakusoN 'introduction'

koN.sa.ba *koN.sa koNsaabatibu 'conservatÏ\°e (in attire)'
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Here 1 propose that there is a subset of the truncated stems which are lexically-specified for

a version of AUQ,-:-P-S1BI-R!GHr which is ranked between NQ\lffi;.-\LHFT and AUGNHFT.

61. ALIGN- p.S TEM- RIGHT-y
Align (P-Stem. Right, Ft, Right)

"The right edge of every P-Stem coincides with the right edge of sorne fool"

Note that tbis constraint is a1ways satisfied in the abbreviated compounds as a result of fully

satisfying AUG~-P-STE\(-LEFf.AuG~-PRS1B·(-LEFTand PARSE-<J. while minimizing AlL-

FT-LEFT violations.

62. BR-\.-..:œHE-\D » NU'.FL'-:ALHPr » AUG~-P-S1BI-RJGHf-Y» AUG~HPr»

AlL-FT-LEFr » Aua,\,-P-STE\(-RIGHf; M-\.xBT

Candidates 1 NCY.\;RX<\[.- AuGS"-P. AuGsHPr AIL-FT-
~ ~ ~ JI. JI. fi

S"IBI-R-yBase: a.su.para.aa.su HFT LEFr

" JI. fi Il
,; [(a.su).(para) l ** **~.

Il Il JI.

[(a.su).pal *' * *b.

" ft

[(a.su)] *'c.

Ta summarize, the open system of truncation in Japanese offers the sarnc possibilities as

does the gcneral phonology of the language: i.e. prosodic subcategorization of affixes,

lexical specification of a subset of the lexicon for the hÎgh-ranking of sorne constrainl, and

the satisfaction of high-ranking structural constraints when not dominated by faithfulness

constraints.
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Chapter 3

Arabie Stem Patterns

Anothcr challenge ta standard assumptions about word minimality is found in the root-and

panern system of Arabie. In the Arabie nominal system, the minimal prosodie shape is that

of a monosyllabie foot (oI4IJ)' followed byan 'extrametrical' consonant, while the ma~imal

prosodie shape of nominal stems is disyllabie. irrespeetive of syllable weight. In fact, every

possible sequence inl'oll'ing heavy and light syllables is aetually used in the nominal

system. The prosodie shapes of nominal stems are presented in the table below. abstraeting

away from prefixes and suffixes (MeCanhy and Prince 199Oa).

1. Basic Nomituzl Panerns

2 Moras 3 Moras 4 Moras

Biliterals barr sabab jadiid baarir jaaruur

Triliterals baflr badal ?ataan kaatib jabbaar

Quadriliterals xanjar rnsmaal

Aiso problematic is the faet that the minimal prosodie shape of verbal stems is a disyllabie

foot (oIJoIJ)' Although Arabie is \'iewed as a quantity-sensitive language, the monosyllabie

bimoraie foot is not a possible verbal stem. The ma~mal prosodie shape of verbal stems is

aIse disyllabic. abstracting away from the obligatory final non-moraÎc consonant.
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.., Basic Verbal System (finiteform)

Fonn 1 Fonn2 Fonn3 Fom,4 Fonn 7 Fonn8 Fonn9 Fom, /0 Fon" / /

naJaJ hallaI haalal ?ahlal nhalal htalal hlalal stahlal 111aa1a1

ra~aJ fa~al faa~ ?af~ nfa~aI fta~ f~alal staf~aI f~aI

QI Q4

dahraj dharjaj

1n chapter 2, 1 proposed that disyllabic domains in languages where a hcavy sylJable is

usually parsed as a foot (i.e. Weight-to-Stress) cao he accounted for by assuming that the

PrStcro is the head of the PrWd. 1argued that the ban on bimoraie syllables as the minimal

prosodie shape of PrWds in the Japanese truncation system followOO from the high-ranking

of BR-\."œHEAD within the constraint hierarchy of the language.

In this study of the prosodie morphology of Arabie, 1 propose that a unified account

of the nominal and verbal stem systems can he provided by assuming that the minimal word

is a PrWd that contains only one PrStem. 1 intend to show that in tbis particular model of

prosodie structure, the different shapes of nominal stems and of related vert:W stems within

a paradigm cao he accounted for by the different sets of correspondence relations involved.

J.t Previous Analyses

In their analysis of verbal and nominal systems of Arabie, McCarthy and Prince's (199Oa)

strict adherence 10 the foot inventory (i.e. moraic trochee, syllabie trochee and iamb) leads

to the proposai that the canonical prosodie shape of verbal stems cannot he analyzoo as an

underived template, i.e. as a template uniquely specified as a syllable, a foot or a PrWd.

Consequently, they argue that the disyllabic prosodie shape of the verbal stems should he

deconstrueted in10 two independent templales: a base and a suffix (cf. also Itô 1990).

McCarthy and Prince propose that in a disyllabie verbal stem~ an initial monomoraie

syllable represents the prosodie templale of Fonn 1 (Le. [fQ~o.l] ) and of its closely related
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fonns (Fonns 7, 8, and 9), while an initial bimornic syllable is the default templale, since il

appears wi th all the other, unrelated forms. The monosylJabic suffix is argued to have two

differenl prosodic shapes, a light syllable which defines the finite fonn and a heavy syllable

that characterizes all the other, nonfinile fonns. Finite forms would thus have either of the

two prosodie shapes below.

3. a. Base + Affix b. Base + Affix
1 1 1 1

Form 1 Finite Default Finite
(J 0 0 0

1 1 1\ 1

J.l ~ J.lJ.l J.l

According to McCanhy and Prince's proposai, then, the minimal disyllabic shape of verbal

stems follows from their morphological structure. They fulther propose tbat the maximal

disyllabic shape results from a condition stipulating that a templale contains at most nvo

syllables. 1

4. Maximal Stem Constraint
Tcmplates are maximally disyllabic.

The final 'extrarnetrica1, consonant is derived from a rule requiring that ail nominal and

\'crbaI stems end with an incomplete syllable (i.e. the final consonant is parsed as the onset

of a non-moraïc syllable).

5. Finallncompleteness

o --> (0) / _]Stem

ln addition, they suggest that in forms such as [Lta~a1], the initial consonant should be

analyzed as being parsed by an extrasyllabic mo~ which they argue is syllabified as the

cooa of an incomplete syllable. Following Moore (1990), McCarthy and Prince view this

extrasyllabic Mora as a separate morpheme, i.e. a detransith,ising verbal prefix. Thus, the

1 McCarthy and Prince argue tbat snch a descriptive COIlStraint is nOl ~ arbitrary as it seeIDS. They assume
that there are gencral considerations of locality tbat require thal DO rule counts to greater tbao two. Since
the rulcs specif)ing the Arabie templates are subject to locality. the MaUmai Stem Constraint cao he
obtained from a general principle of UG.
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• morphological structure of a verbal stem in the finite fonn bas the ma~imal prosodic shape

shown bclo\\':

6. a. Aff + Base + Aff
1 1 1

Detr. Form 1 Finite
(0) 0 0 (0)

1 1

f.l f.l

b. Aff + Base + Aff
1 1 1
Detr. Default Finite
(0) 0 0 (0)

1\ 1

~l f.l f.l

•

FinaIly, the general conditions of prosodie well-formedness in Arabie, such as Melody

Conservation (MeCarthy and Prince 1986:66,105), requiring that ail f(X)t consonants he

linked to the verbal stem template, and the Ma~imal Stem Constraint, requiring that the

prosodie shape of a stem he ma~mally disyllabie, ensure that the surface realization of QI

for quadrilitcral roots is prosodically parsed as an initial bimoraie syllable followed by a

monomoraic syllable: [dah. ra. jl .

The difference between Fonns 2 and 3 for biliteral and tri literai roots, however,

must he accounted for by a morphologically-triggered gemination rule, since il should not

be possible ta distinguish between the two types of heavy syllables.

7. Medial Gemination in Fon1l2

o 0

~/
c

Thus, McCarthy and Prince are able to give an account of the verbal stem system in Arabie

which respects the prineiples of Prosodie Morphology by subdividing the verbal stems inte

different morphological constituents that have each their own template.

More problematic is the analysis provided by McCarthy and Prince to account for

the canonical prosodie shapes of nouos. Their analysis assumes that the nominal stems cao

draw on a small set of basic noun templates. Mapping to these templates must ohey the

well-formedness conditions of Arabie: the Ma~mal Stem Constraint, Final Ineompleteness.

53
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linlc infonnation to derive the correct surface fonn. So for example in (3a-b), the t"'o types

of bimoraic foot need ooly he specifed for either a monosyllabic troehee FQT<o) or a

disyllabic trochee FQT<(J(J). The different nominal templates are ilIustrated in (8).

8 a. CvCC (barr)
FQT
1

o
c. CvCv"C (jadiid)

c. CyCjCj'"C (xanjar)

cr

1

J.l

b. CvCvC (badal)
FQT
1\

00

d. CvvCvvC (jaamuus)
C,·CjCjYvC (jabbaar)
FQTFQf

f. CYCjCjV,"C (rasmaal)

CJ

1\

J.l JI

•

Since the iambic foot is assumed to aIway surface as its ma~mal expansion (of.loJ.lJ.l)' there

is no need to specify anything more than the type of foot (Fù. A nominal template cao also

he specificd as containing more than one foot (8d). The quadriliteral roots in (Se-O. on the

other hand. need only be specified as to whether the final syllable is monomoraic or

disyllabic. :!

Basically, templates that are larger than a foot are handled by two distinct strategies.

Within the nominal system, templates are defined either as a troehaic foot (oJ.lJ.l) or (oJ.loJ.l)'

an iambic foot (of.lof.lJ!) or as a sequence of two trochaic feet (oJ.lJ!)(of.lf.l). The prosodic

shape of verbal stems, on the other hand, are defined through the morphological

concatenation of two diffcrent templates. In addition, the maximal prosodie shape of stems

is simply stipulated as being disyllabic. Consequently a1though the individual templates

satisfy the Prosodic Morphology Hypothesis (i.e. uniquely specified as a syllable, a foot or

a PrWd), the canonical prosodic shapes of both the nominal and verbal stems do nol

2 The deverbal stems (of.lf.l>aJ! are argued by McCarthyand Prince (199Oa) to he outside of the domain of
the nominal templatic system.
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Furthennore~ the surface realization of templates may he affected by lengthening rules (i.e.

mora affixation) and gemination rules that cao he triggered either by morphological or

lexical specification.

ln the following sections~ 1 present an analysis of the nominal and verbal stem

systems in Arabic within the framework of Optimality Theory. 1 will show tha~ within the

mcxiel of prosodie structure proposed here, the theory of Correspondence (McCarthy 1995;

McCarthy and Prince 1995; Benua 1995) provides for a unified account of the mot-and

pattern morphology of Arabie.

3.2 Root-and-Pattern Morphology in OT

Following McCarthy and Prince (1995) and Benua (1995), 1 assume that root-and-pattem

morphology, Iike truncation~ is governed by 1\\'0 distinct sets of correspondence relations: a

relation betn'een an input (a consonanlal mot and a vocalie melody) and an output (10

F..\ITH), and a relation bet\\'een a base and ail ils related output forms within a paradigm

(BO-IDE'1TIY). [ propose that IO-FAITH constraints play a crucial role in differentiating

between the \'arious prosodie shapes of the nominal stems, \Vhile distinct sets of BO

IDE'TIfY constrainlS are involved in characterizing a large part of the prosodie shapes of

verbal stems within a paradigm.

3.2.1 The Prosodie Structure of Arabie

Consider first the problem of ho\V 10 characterize ail of the possible prosodie shapes of

nominaJs in Arabic. As notOO before, there is only one type of nominal stem that does not

begin with the head syllable of a trochaic foot (0J.l(Jf1f1). In this model, the right-headed

prosodie constituent is assumed 10 he organized as a right-headed PrStem, i.e. a light

syllable followOO by a bimoraic foot: [oJl(of1f1)]'. This proposai is consistent with the

standard assumption that Arabic is a trochaic language. The canonical prosodie shapes of

the nominal stems are gi\'en again below.3

3 There are a few mODomoraic and non-moraic nouns (i.e. consisting of onIy one consooantal mot) but the)·
are quïle rare. ~tcCarthy and Prince regard them as exceptional in oearIy every respect.
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9. Basic Nominal Panerns

2 Moras 3 Moras 4 Moras

Bi/iterals barr sabab jadiid baarir jaaruur

Trililerals bahr badaI ?ataan kaatib jabbaar

QuadriliteraJs xaIlfar rasmaal

Each of the prosodic shapes of nominal stems cao he organized as a uniquely domiDated

PrStem. This is ilIustrated with the fi\'c candidates below. Note that the verbal stems are

restricted ta the prosodie structures in (lOb) and (lOd-e).

10 a. PrWd b. PrWd c. PrWd d. PrWd e. PrWd
1 1 1 1 1

PrStem PrStem PrStem PrStem PrStem
1 1 Al ~

~

Ft Ft Ft Ft
1 1 \ 1 1

o~~ of! of! of! (J1l1l 01lJ.l oJ.l oJ.lJ.l oJ.lJ.l

E\'ery candidate satisfies AuGl'-PRSTE.'\-f-LEFT and PARSE-O fully. The constraint AlL-FT-

LITT, on the ather hand. is minimally violated by the candidates in (IOc) and (IOc).

Il. ALIGN- PRSTEM-LEYr
Align (PrStem, Left, PrWd. Left)

"The left edge of every PrStem coincides with the left edge of sorne PrWd."

12. ALL- Fr-LEYr
Align (Ft, Lert. PrWd, Lert)

"The left edge of every foot coincides \Vith the left edge of sorne PrWd."

What is iDteresting about the prosodie organization of the candidates iD (10) is that they all

end in a foot with the exception of (IOd) where the PrStem ends in a Iight syllable. This last

candidate bas a very restricted distribution in the nominal system, yet is widespread in the

verbal system. As noted by McCarthy and Prince (199Oa). if we exclude quadriliterals,

ncarlyall the «(J~J.l)crJ.l Dominais result from a single morphologicaJ process which deri\"~

the Form 1 acti\'e participle kaatib from the corresponding finite verb katab. Here 1 assume
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that the deverbal stems result from an output-~outputrelation between a verbal base and

an output nominal stem (BO-ID8\TIIY). rather than being derived from a nominal lexical

root (Io-F.-\ITI-I). 1 therefore regard them as being outside of the domain of study of the

nominal system.

3.%.1 Consonant 'Extrametricality'

An important characteristic of nominal and vcrbal stems in Arabie is the presence of a final

'extrametrical' consonant McCarthy and Prince treat this final consonant as the onset of an

empty syllable. Within the optimality-theoretic framework. 'extrametrical' constituents are

often seen as the result of satisfying. sorne nonfinality constraint For example. the parsing

of a final 'cxtrametrical' syllable by the PrWd rather than by a foot results from satisfying

NO=""FLXALHPr. while the lack of weight found in a final consonant follows from satisf}ing

NO="R'ALHa.

13. NONFINALHa

No PrWd is right-aligned with its head syllable.

Ta sec why the beha\"ior of final consonants in the Arabie stem system seems to challenge

this \"icw of extrametricality. consider again the prosodie structures in (10). Each candidate

ends in a root consonant which does not contribute to either the disyllabic requirement of

the PrWd or the wcight of the preceding syllable. If we assume, following McCarthy and

Prince (199Oa), that the final consonant is parsed as the onset of a headless syllable. the

prosodie shapes of the nominal stems would he as shown below.

In (14a-c), the final consonant cnsures that the head foot is not final in a PrWd. In (l4d-e).

howcvcr, satisfaction of Na.."F1NALHFT does not hinge on the parsing of a consonant as the

onset of a final headless syllable, i.e. the head foot is already nonfinal. The question then is

what forces the final consonant in (14d-e) 10 he parsed as the onset of a headless syllable•
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short of stipuIating that Arabic stems must end in an incomplete syllable. as McCarthy and

Prince (l990a) in factdo:~

1 propose that the solution as to why a verbal or nominal stem must end in a consonant

lies in Broselow. Chen and Huffman's (1997) theory of coda weight. Their model assumes

that the weight of consonants in closed syllables is an effeet of a universally high-ranking

constraint which requires every coda consonant to be dependent on a mora.

15. MORAICCOOA (Braselo\\' et al. 1997:64)
Ali coda consonants must be dominated bya mora.

Broselow et al. propose that the way in which languages differ as to whether a consonant

dependent on a Mora adds weight to a syllable or not follows from the language-specific

ranking of (wo violable constraints: NoCMORA which demands that the head of a mora be a

,'owel (resulting in weightless coda consonants sharing a mora with a preeeding \'owel) and

NoSf{.\RE:>MOR.O\ which requires that every mora be Iinked to a single segment (resulting in

bimoraic c10sed syllables).

16. NoCMoRA
The head of a mora must be a \'owel.

17. NOSHAREDMoRA
Moras should he linked to single segments.

In their study of syllable \'veigh~ Brosclow et al. propose the ranking MOR.\JcCOOA »

NoSHAREDMORA » NcCMOR.o\ for bath Levantine Arabic and Egyptian Arabic. They also

note that the lack of weight in final CvC syllables in the Arabie stress system may possibly

rcsult from a constraint forbidding a final consonant to head a mora. Adopting Braselow et

aIls anaIysis of Arabie coda weight. 1 propose that the answer as to why final consonants

are wcightless in Arabie lies in a ranking between a constraint forbidding a final consonant

4 Or more dircctly that a PrWd must end in a consonant as in McCarthyand Prince (l993b:23) f'nIV\L-C:
"E'\'er)' Pr'Vd is coosooaot-fmal". In my analysis. the parsing of the stem fmal consonant as the anset of an
cmpt}'-headed syUable follows from the interaction of a number of constraÏnts. ratber tban from a specifie
constraint rcquiring stems to he consonant final.
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to be the head of a mora (NoFI!'ALCMORA) and a constraint requiring a syllable to dominate

a moraic head (NoHEADLESSS,U)_

18. NoFINALCMoRA
No PrWd final consonant is the head of a mora.

19. N OHEADLESSSYLL
A syllable must dominate a mora.

The parsing of a final consonant as the onset of a hcadless syllable in a nominal or verbal

stem would thus he enforced by the following ranking:

20. MOR-\ICCCOA » NcSH-\RFD~R-\ » NoFN..-\LCMORA » NoHEADu:..ssS'lL;

Nd:MoRA

These proposed rankings are iIlustrated below \Vith a quadriliteral root as the lexical input.

Note that in tableau (21), AUG~-PRS'{"E\,f-LEFr is satisfied fully in all the candidates, while

PARSE-O is "iolated in (21a) 10 satisfy NoFI~ALCMoRAwithout violating any of the higher-

ranked constraÏnts.

21. MOR-\IcCOOA; M-\.xIO » NcSH-\REDMoR-\ » NoFC'AL CMOR.-\ »NoHE-\DLESS
S'\1..L; NoCMORA » P.-\RSE-(J

Noun Candidates MOR-\IC
1

M\.xIO NoSHARED NoFI~AL *HE-\DlESS
P- i

CmA 1 MORA CMORA S,li.xnjr a 1

..... P- l
1

v' [(xan).ja].r 1
*6.

1

fIII pp

1b. [(xan).(jar)] *'
fIII fi.

i

[(xan). jar]
j *,c. 1

l

In (21b), the final consonant is the head of a mo~ \"iolating NoFL'!ALCMORA. In (21c), on

the ather hand, the final mora is shared by the consonant and a preceding vowel, rcsulting

in a fatal violation of NoSH-\RED~.The optimal candidate in (21a) violates only lower

rankcd NoHEADl.ESSSYll.. and PARSE-(J.
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No\\' consider another possible candidate for the quadriliteral form: *[(xan).(ja.ra) ).

As shown by the lexical input of tableau (21), the vocalic melody is assumed to consist of

one monomoraic vowel which is copied whenever necessary. Following McCarthy (1995),

1 assume that the centrnl difference between concatenative and nonconcatenative languages

lies in the low-ranking of O-C~T in nonconcatenative languages.

..,.., O-CONTIGUITY
The portion of S2 standing in correspondence forms a contiguous string.

(no intrusion)

Another important aspect of the root-and-pattem system of Arabic is the domination of

I~TBJRIOby Di:P0 which forces copying of input segments over epenthesis whenever there

is not enough lexical material to satisfy higher-ranked structural constraïnts.

23. INTEGRITylO
No element of SI has multiple correspondents in S2.

This is illustrated in the tableau below.

24. MOR.:\IcCODA; M-\.xIO ; DEPIO » NoSl-L-\REDMORA » NoFIN.AL CMORA »
I~TB:iRIO » NoHE.-\Dl.ESSS'lL; NoCMORA » PARSE-O

Noun Candidates DE,PI° NoSl-L-\RED NoF~C I~TEGRIO *HE.-\DLESS

!.l

X n j r a MORA MORA S'lL.. !.l

" [(xan).ja).r * *e.

fIfl !.l !.l

b. [(xan).(ja.ra) ) **'
fIfl !.l

[(xan). jl).r . *' *c. .. !.lfl

d. [(xan).( jar») *' *

As shown in (24), the domination of I~TEGRIO and lowcr-ranked NoHEWLESSS)1L by

high-ranking DEP'° and by the structural constraints which determine the weight of coda

consonants enforccs a disyllabic shape on the PrStem and the parsing of a final headless

syllable by the PrWd. A triliteral fonn is illustrated hela\\'.
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:25. MORAIcCODA; MA.\:IO; DEPo » NoSHARFDMoRA » NoFI.':.-\L CMORA »
I~TEGR[O » NoHEADLESSS'rlL; NcCMoRA » PARSE-O

Noun Candidates NoSHARfD NoFJX.\LC I~lffiRIO *HEADLESS PARSE-O

JI

bhr a tvbRA MORA S'rli.

...
..; [(bah).r .) *a.

JI JI

b. [(baha).r .] *' *

Note lhat to have the final consonant parsed directly by the PrWd in either candidate would

simply add an unnecessary violation of PARSE-O.

Consider now the minimal prosodie shape of a biliteral mot. [n contrast with the

triliteral and quadriliteral roots, the ranking NoFL"iALCMORA » I='-lEGR10 is insufficient to

ensure the parsing of a final root consonant as the onset of a headless syllable. 80th the

bimoraic [onn [(bar).r.) and disyllabic [(bam») result in exacdy one violation of I~TFGRlo.

In ather wards, NO~"FI~Pr,whieh is high-ranking in the stress system of Arabie (sec

chapter 4), also plays a l'ole in the nominal stem system as shown helow in (27).

:26. N ONFINALHFr
No PrWd is right-aligned with ils head foot.

:27. MORAlcCOOA; M-\.xIO ; DEPIO » NoSHARfDMORA » NoFl.':.-\LCMORA;

NO~R~Pr » I~lEGRIO » NoHEo\DLESSS'rlL; NoCMOR.-\ » P.-\RSE-O

Noun Candidates NO~r1N:\L 1 NoFIX-\LC I~'TFDRIO *HEADLESS PARSE-O

JI 1
1

br a HFT 1 MORA S'ru...
1..; [(bar).r .) * *el.

fi JI 1

b. [(bara).r .) **' *
fi JI

[(ba.ra)) *' *c. 1

...
d. [(œr») *1 *1
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In (21b). the disyllabic foot requires a copy of the input vowel to fill the head of the second

syllable. resulting in a second and fatal violation of I~TBJRIO.The candidate in (27d). on the

other hand. fully satisfies IZ'oTBJRIO but \'iolates both NoF~ALCMORA and Na".m;AL.HPr.

The tableaux in (24) and (25) above demonstrate that the minimal prosodie shape of

triliteraI and quadriliteral nominal stems cao be accounted for by language-specifie rankings

of IO-FAITH constraints and their interaction with the structural constraints determining the

weight of coda consonants. As for biliteral nominal stems. NŒ\'fD.iALHFT has bœn shown

to play a central role in determining their minimal prosodic shape. Crueially, nominal stems

in Arabic have a minimal prosodic shape lbat is largely predictable from their eonsonantal

root (lO-F.-\.ffiI). What those minimal prosodie shapes have in common is that they satisfy

NO~rIX.-\LHPr.AUGS"-PRSlBt-LEFT and AlL-Pf-LEFT fully, with PARSE-O violations found

only in quadriliteral stems. Another interesting aspect of the minimal prosodie shapes of the

nominal stems is that they ail satisfy BR~\;ŒlHEAD. In the next sections. tbis structural

constraint will be shown to play an important raie in the prosodic shape of nominal stems.

3.2.3 The Disyllabic Foot

The problem to be addressed al this point is how 10 account for biliteral and triliteral stems

that surface as a disyllabic fooL Consider the prosodie shapes of the nominal stems, shown

again in (28).

28. Basic Nominal Patterns

2 Moras 3 Moras 4 Moras

Biliterals barr sabab jadiid baarir jaaruur

Triliterals bahr badal ?ataan kaatib jabbaar

Quadriliterals xanjar rasmaal

Having dismissed the deverbaJ stems from the domain of analysis and having accounted for

the minimal prosodie shapes of the biliteral, triliteral and quadriliteral stems, this leaves us
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with the nominal stems in the second~ third and fifth eolumns. The main difference between

thcse forms and the ones in the first and fourth columns is that the former are charncterized

bya PrStem whieh is right-aligned with a foot. Following Pater (1996), 1 propose that this

large subsct of the nominal system is lexieally-specified for a high-ranking version of the

eonstrainl AUGs-PRST-RIGI-IT.

29. ALIGN-PRST-RIGHT-y
Align (PrStem, Right~ Foo~ Right)

"The right edge of every PrStem coincides with the right edge of sorne fool"

AuGS-PRST-RIGHf, howcver, cannot by itself eosure a disyllabic structure in triliterals or

biliternls (i.e. *[(bar)J.r \'s. [(ba.raJ].r ). Sorne other force must he al work to force the

parsing of a disyllabic foot in the nominal stems. 1 propose that this disyllabie requirement

can he straightforwardly accounted for by the eonstraint BR-\..'iŒlHEAD, which requires the

head of a PrStem to be in a relation with a prosodie eonsituent in a non-head position.

31. BRANCHflEAD
The head of a PrStem is in a rhythmic relation \\Tith a non-head constituent at sorne
level of analysis. (<J, Ft).

The tableau in (32) shows the interaction between BR.\SœHEAD, whieh is assumed to he

undominated in the general phonology of Arabie, and AUŒ'-PRST-RIGHf, which is lexically

specified as high-ranking for a subset of the nominallexicon.

32. BR-\sœHEAD» AUGS-PRSTaf-Le:T » AUGN-PRST-RIGHf-y » Il'.TEGRIO

» NoHEADLESSSYU.. » PARSE-<J » ALL-FT-LEFr »AUGS-PRST-RIGHf

Noun Candidates BR-\..-..;œ- AuGN- I~TBJRIO P.-\RSE-a ALL-FT-

J.l
PRST-R-ysb a HEID l...a:T

'" JI

..; [(saba»).b . •• *e.

.....
b. [(sab).b .l *r *..

[(sab) l.b . *r * *c.
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Observe that the smaJlest nominal stem [(sab).b .) in (32b) satisfies BRo\.'iœHEAD, allowing

for the optimaJity of the disyllabic candidate \\'henever a bilitcral or triliternJ stem is not

lcxica11y specified for AUGN-PRST-RIGHf-y (Le. in the general phonology of the language).

The candidate in (32c), on the other hand, violates BRo\.'iCHHEAD. The centrn.l role played by

AUGS-?RST-RIGHf in the parsing of a quadriliteral root is illustrated in the tableau bclo\v.

33. BRASœHE-\D» AUG=,-PRSTE\-f-LEFr » AUGS-PRST-RIGI-IT-y » 1~1EGRIO

» NoHE.-\DLESSSYlL » PARSE-O » AIL-FT-LEFT »AUGS-PRST-RIGHf

Noun Candidates BR-\.,œ- Aucr.-..;- I~TEGRIO PARSE-a AlL-Pr-
Ji

PRST-R-yr sm 1 a HEAD La:r
fIf& !AJi

8. V [(ras).(maa)].1 . * * *
fIf& pl

b. [(ras).ma).I . *' * *

Although violaton of AUGS-PRST-R!GHf-y eliminates the left-headed candidate in (33b),

satisfaction of the constrnint does not force a two-footOO structure. [n a quadrililteral, the

parsing of the PrStem-final syllable as a foot through lengthening of the vowel is not the

only way that AI1G~-PRST-RIGI-IT-y could he satisfied without violating undominated

M\."\:[o. Another possible candidate is {ra.(sanl)J./ " which ties with [(ras).(lnaa)].1 . for the

lowcr-ranked constrninlS I:--'TEGRIO, P.-\RSE-O and Au.-Pr-LEfT.

What is striking about {ra.(sam)J.I . is that il is not a well-fonned stem in Arabic.

Nominal and verbal stems with the structure [( 'of.lJl)(aJl~]Cc or [oll( 'olJ.f.l} ]Cc aJways cnd

in a foot with a long vowel, never a dosed syllable (McCarthy and Prince 199Oa:43).5 OnIy

the bimoraic stem allows (in fact requires) a moraic coda in tbis position, i.e. adjacent to a

final headless syUable.

So far 1 have argued that the requirement of a final headless syllable for Arabie

stems should he analyzed as resulting from the language-specifie ranking of the weight

5 There is alwa}'s a few lexical exœptioos.like [disamSq] 'Damascus'.
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constraints of Broselow et al. \\ith NoFINALCMOR.-\ and NoHEADLESsS'nL. The rankings

aIonc, howcver, cannat cxplain the absence of eoda consonants in a foot followed by a

hcadless syllable which is directly parsed by the PrWd. Note that to assume a constraint

forbidding a moraic consonant 10 he adjacent to a final headless syllable would incorrectly

evaluate [(sab).b .] as non-optimal. Such a constraint could not distinguish between a

headless syllable parsed by a PrStem, which a1lows a preceding moraie~ and one

parsed by a PrWd, which does noL Crucially, the moraic coda of the rightmost foot is

optimal only when the following syllable satisfies PARSE-(J.

Downing (1998) proposes that tbis sort of dependency between two constraints is

bcst expressed by conjoining the two constraints to define a new constrdinL Following

work by Hewitt and Crowhurst (1996), she assumes that this type of conjunction is

satisfied if and only if there is sorne damain in which both constraints are satisfied. To

account for why moraic codas are not acceptable when followed by a S)'llabie directly

parscd bya PrWd, 1 propose a distinct constraint conjoining NoF(!I;ALCMQR..\ and PARSE-(J.

One advantage of choosing NoFINALCMoRA as one of the conjoined eonstraints is that the

domain of the new constraint is limited 10 codas that are at most one svllable awav from the.. ..

right cdge of the PrWd. As shown by the rankings at the top of tableau (34) below, the

conjoined constrnint is regarded as distinct from the constraint PARSE-(J.

34. M\.xIO » BRA.-..;œHEAD » NoFIXALCMOR-\n PARSE-(J » AUG~-PRST-RIGHf-Y

» [~1BJRIO » P.-\RSE-(J » AlL-FT-LEFr

Noun Candidates M-\.xIO NoFIXALCMORA AuG~- AlL-FT-
Il

rs m 1 a n P..\RSE-(J PRST-R-y LEFr.. fl'"
e. .,; [(ras).(maa)].1 . *

". loIfI

b. [ra(sam»).l . (v) *' (*) *.. fi.

[(ras).ma].1 . *'c.
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As shown in (34b), the conjoined constraint is violated if either of the two constraints is

\"Ïolated and satisfied only if both are satisfied. Coda consonants that are more than one

syllable away from the right edge of a PrWd are not subject to NoFINALCMORA and are

thercfore outside of the domain of the conjoined constrainl

3.2.4 Mora Faithfulness

Up to this point. the minimal prosodic shapes of biliteraJ, triliteral. and quadriJiteral oominal

stems have been shown to resuJt from satisfying high-ranking faithfulness and structurnJ

constraints. while the maximal prosodic shapcs of these stems have been argued to follow

from a lexically-specific version of AUCN-PRST-RIGHf assigned to a subset of the nominal

lexicon.

Consider now biliteral and triliteral stems which are in foct characterized by an initial

unfooted syllabe (e.g. triliteral [?a.(taa)].n .). What is striking about this unexpected shape

---'unexpected' with respect to the structural constraints already discussed--- is that the

Most straighûomrard solution which is ta assume faithfulness to an input bimoraic vowel

will not work. Faithfulness ta underl)'ing quantitative distinctions is usually expressed by

the constraint WT-lCE'.TIO.

35. WT-IDENT (McCarthy 1995)

If a and fJ are in a correspondence relation,

and ex is monomoraie, then fJ is monomoraie (no lengthening).

and ex is bimoraie, then fJ is bimoraic (no shortening).

Recall that in the case of the quadriliteral [(ras).(maa)./ .• weight correspondence between

the monomoraic input vowel and the bimoraic vowel in the second foot of the output

,-iolates WT-IOC'TIO. In [ "fl.(taaJ].n ., on the other band, it wouJd he the first vowel of the

output Ûlat violates WT-IIE'TIO, assuming that the input \'owel is bimoraic.

Tc account for the "iolation of the faithfulness constraint in both the quadriliteml

and the triliteral, l propose that two-f<Xlted structures in Arabie violate a constraint requiring

that every foot dominated bya PrStem he parsed as ils head.
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36. FT-Ta- PRSTEM
Every foot dominatcd bya PrSICm is parsed as its head.

Satisfaction of Mn",oHEADED.'ESS which requires every prosodic constituent to he uniquely

headcd results in a violation of Pr-~PRSTE\ffor each two-footed but one-headed PrStem,

as shown in (37d).6

37. AUG~-PRS1E\f-LEFf;BRA."CHHE\D » AUG~-PRST-RIGI-IT-y » Pr-1D-PRSTE\f »
WT-IDE\TIO » I~JBJRIO » NoHEWu:.ssS,li. » P.-\RSE-(J » AlL-FT-LEFT

Noun Candidates AuG~- FT-1D- WT- I~lEGRIO Au.-Pf-
I.&fl

PRST-R-y lDE\TIO? t n a PRSTE\.f La:T

~ ..
e. .,; [? a.(taa) ].n . * * *

fi ~

b. [(? a. ta) J.n . **' *
Ni Ji

[(? aa). ta].n . *' * *c.

Ni !1!1

d. [(? aa).(taa».n . *' * *

Only (37c) violates high-ranking AUGN-PRST-RIGHr-y, while a violation of FT-ro-PRSTE\f

c1iminates (37d). The choice of the optima! candidate is thus left to WT-I1JE..'TIO.

The tw<rfooted quadriliterals, on the other band, resuJt from the domination of FT

TO-PRSTE\f by MAXIO and AUG~-PRST-RIGHr-y,as shown by the tableau below.

6 ~ote that in Japanese. FT-TO-PRSTB1 would have 10 he very low-ranking.
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38. M.\.XIO ; NoFI~CMORAn PARSE-O; BRA.'l.:OlHEAD» AUGN-PRSTE\{-LEFf »

AuG~-PRST-RIGHf-Y » WT-I~TIO » Pr-TO-PRS1E\-1 » I~'TEGRIO »

NoHE.--\DLF..ssS,1.L » PARSE-O » Au..-Pr-LEFr

Noun Candidates MA.xIO NoFNALCjl AuG~- FT-Ta- WT-

~ n PARSE-O PRST-R-y I~TIOrs ml a PRSTE.\f

fIf& ~fl

~ . ..; [(ras).(maa)).1 . * *
fIf& JI

b. [(ras).ma}.l . *'
~ ..

(v)[ra.(sam».1 . *' (*)c.

Observe that the main difference hetween the quadriliteral fonn in (38) and the trilitcral form

in (37) f01l0ws directly from their numher of root consonants and the ranking MAx1ü »

FT-ro-PRSl'B.f »WT-IlJE'TIO.

Consider now the 1\\'o-footOO structure in triliterals like [jabbaarJ. These nominal

stems have a consonantal mot that could be defined with t""O identical media! consonants,

making them somewhat exceptional. McCarthy and Prince (l99Oa). however. note that

medial gemination applies productively in the noun of profession or habituai action and

semi-productively in one type of broken plural.

The analysis proposed here takes the position that forms like [jabbaarJ result from a

floating mora which is a lexical fealure of sorne consonantal roots.7 The obligatory parsing

of the mora by the consonantal root is assumed to folio\\' from a faithfulness constraint

which requires for every mora in the input to he associated with an output segment: jl

M-\.'\:(o. In contrast \Vith WT-II:)E\,T10• which forbids bath lengthening and shortening. jl

M-\.,\:IO only blacks the loss of an input mora and can he satisfied through compensatory

lengthening.

7 In the morphological derivatioo of nOUBS of profession or habituai action. howe~·er. the geminatioo of the
media! consonant would he analyzed as the infixatioo of a floaling mora to the head syllable of the nominal
slCnl. (See the analysis of the ~'erbal system in the oext section.)
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39. Jl-MAXIO

Every mora of S} bas a correspondent linked 10 a segment in S2.

This is iIIustratcd in the tableau belo\\'.

40. fl-M-\.xIO » BR·\.;~œHE\D ; NoFI.':ALCfln P.-\RSE-O » AUG~-PRST-RIGHf-Y

» Pr-TO-PRSlE\-( » WT-Iffi\.TIO » I~TEGRIO » NoHEADLEssSnL »

P.-\RSE-O » AlL-Pr-LEFr

Nono Candidates }l-MA.xIO NoFNALC}l AuG~- FT-1D- WT-
~ n PARSE-O PRST-R-y I~TIO

~ j br a PRSTE\(.. ~~

8. V [(]ab).(baa».r . * *.. ~

b. [(jab).ba].r . *'
Il ~

[(ja.ba) l.r . *'c.

~ ..
d. [ja.(bab) ].1" . (V) *' (*)

Another possible candidate (. j. (jaba)).r . creates a fatal '-iolation of O~SEf.8

Finally, we are left with the nominal forms in the last column, which contain t\\'o

long yowels. McCarthyand Prinee (1990:44) point out that triliteral stems like [jaamuus]

are rather rare and not used in any systematic way by the morphology. As noted by

McCarthy and Prince, Le,-y (1971) even refers to these forms as only 'semi-canonical'. 1

will thereforc assumc that the 'semi-canonical' status of this laner type of nominal stems

rcsuIts from a vowel melody containing one or (\\'0 long vowels and a lexically specifie

version of WT-II)E\.T whieh dorninates Pr-ro-PRSTE\f in the eonstraint hierarchy. ensuring

that each of the two long vowels will he parsed as the head of a foot

41. WT-Il)E\,T-l» Pr-TO-PRSTE\f » WT-IŒl\T

8 ~Olc tbat in the case of { ?I.(Iaa)jn. \\ith an input long \'owel. }l-~Lo\.XIO is satisfied in the output fonn

since bolh input moras are parsed b}' an output segment.
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Ta sum up, within the madel of prosodie structure developed here, 1 have shown that the

minimal prosodie shapes of nominal stems cao be accounted for in a straightforward \Vay

by the interaction between the high-ranking faithfulness and structural constraints of the

language. Less predietable prosodie shapes, on the other hand, have been shown to follow

from the lexically specifie version of AUŒ\:-PRST-RIGHr assigned to a subset of the nominal

lexieon. 1 will tum now 10 the verbal system of Arabie.

3.3 The Verbal Stem System

The phonology of the verbal system shows many similarities \Vith that of the nominal

system. The minimal prosodie shape of verbal stems is disyllabie [(OJlOJ.l)]a, while its

ma~imal prosodie shape in the non-finite fonns eontains two monosyllabie fcet

[(0f.lll)( (J~IJ)]0. In the finite form, however, the verbal stem may contain onJ}' one foot

whieh is a1way left-aligned \Vith the PrStern.9

42. Basic Verbal System (finïtefoml)

Fon~z 1 Fon1l2 Foml3 Fomz4 Fonn7 Fonn8 Fomz9 Fonll 10 Fonn II

halai l'lallal l'laalal ?allial nl'lala! l'ltalal IllaJal stafllal l'llaalal

fa)'aI fa~aI faa~ ?af~aI nfa~aJ fta~al f),alal staf~al f~aalal

QI Q4

dahraj dllarjaj

1 propose that most of the root-and-pattern morphology of the verbal system (i.e. the

canjugatian of the Arabie verb) is best represented as a relation between the basic verb form

(Farm 1) and ail the other related forms wilhin a paradigm. 10

9 :'\ote that forms 5 and 6. tv-CvCjCjvC and tv-C,,'vCvC respecti,"cly. a10ng with fonn Q2 tv-CvCCvC
arc not included in the Iableau. These forms cao be bandled by assuming that the affix must be prefixed to a
morphological stem: Align (Affix. Right. Stem. Left). The affix must be funher specified sa as to attach
001)' to forms 2. 3 and QI. Crucially. prefixes and suffixes thal are œquired 10 be aligncd wiih a
morphological stem are outside of the domaio of the verbal stem system.
10 The nUIDerais in Fonn 1. Form 2. etc. are the desigoations for the Western system of classification.
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...• 43. Input:

ID-F.illH

Output

Cons.Root / Voc.Melody

#
B'lSeForm 1

Bo-I[B.,l1TY

StemForm 2. Form 3. etc.

•

Unlike the nominal system, the minimal prosodie shape of the verbal base is a disyllabie

foot. Anothcr difference between the nvo systems is the absence of nvo-footed structures in

the fi nite farm of verbal stems. These two obsen'ations can be gi\'en a unified account by

assuming that in the finite fonn, there is a lexically specifie version of AuG~-PRST-RIGHr

assigned ta verbal stems, one whieh is dominated by Pr-TO-PRSTE\i.

44. AuGS-PRST-RIGHr-y» Pr-TO-PRSTE\f» AUG~-PRST-RIGHf-f3 » PARSE-(J'
» Au..-FT-LEFf » AUG~-PRST-RIGHf

The role played by AUGS-PRST-RIGI-IT·P in the verbal system is iIIustrnted in the tableau

belo\\'.

45. NoFe-.:.-\LCMOR-\n P.-\RSE-O; BR-\.\;Cl!HEAD » AUG~-PRSTBf-LEFr » Pr-1D

PRSTE\( » AUG~-PRST-RIGHr-P » WT-I1E'TIO » I~TFDR[o» PARSE-O »

Au..-Pf-LEFT

Verb Candidates BR-\..-";QI- NoFl"ALCjl FT-ro- AuG~- I~TEGRIO

~ n PARSE-(J' PRST-R-fJhl a HEAD PRSTEM

fi. JI

..; [(ha.la)).l . **a.

fi. JI

b. [(ha.la).1 .) *' **.. v (v)[Chal).1 .1 (v) *' *c.

In a triliteml or biliteraI mot, the lexically specifie alignment coostraint forces a disyllabic

foot shape on the verbal stem, as shown in (45c). In a quadriliteral root, however, the

domination of AI1G~-PRST-RJGHr-Pby Pr·TO-PRSTB1 results in a violation of the former in

the optimal verbal stem in (46a) helow.
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46. NoFe--.;.-\LCMOR.-\n P.-\RSE-O; BRA~"œHE-\D» AJ..JGS-PRSTE\{-LEFr » Pr-TO

PRSTBf »AUG~-PRST-RIGHf-P »WT-[J:>E!'.,TIO» [~TB:JRIO » PARSE-(J »

AlL-FT-LEFr

Verb Candidates BR-\~œ- NoFNALCjl FT-ID- AuG~- b:fB:Jl~IO

Ji n P.-\RSE-o PRST-R-pd 1'1 r j a HE-\D PRSTEM

tIfl fi

8. ~ [(da1'l}.ra].J . * *
tIfl fipl

b. [(dah).(raa»).j . *' *.. ~Jl.

[(dah).(raj)].j . ~
(~ *' (*) * **c.

As shown by the two tableaux above, the minimal prosodie shapes of verbal stems cao he

straightforwardlyaccounted for by sorne reranking between Pr-"f(fPRSTE\f and a lexically

specifie version of AUG~-PRST-RIGHf.

3.3.1 Output-to-Output Correspondence

The problem that has to he addressed now is how to account for the prosodic shapes of the

output stems related to the base forms. Abstracting away from initial and final consonants

parsed by headless syllables, all of the output stems cao he characterized as a bimoraic foot

followed bya Iight syllable. Differences between these output stems within the finite form

paradigm come from sorne weight specification usually associated with a segment in the

hcad syllable of the base. Form 3, for example, Icngthcns the vowcl in the head syllable of

the base. Following different patterns, forms 4, 8, 9 and Q4 assign a Mora to the initial

consonant of the base. In Form 2, on the other hand, the second consonant of the base is

geminated rcsulting in a bimoraic head syllable, while in Fonn 7, an initial mora is linked to

a consonantal prefix.

What these morphological forms have in common is (i) the addition of a Mora to an

input element~ either a consonantal prefix or a segment from the base, and (ii) that this

additional weight targets in sorne way the initial syllable of the base. To account for these
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• observations, 1 propose that the output stems are 'derived' from the base by the affixation

of a floating mora to the phonologically-empty stems. The differences between the output

stems themselves are assumed 10 follow from the distinct sets of BD-Identity constraints

specifie to each of the forms within the finite paradigm.

47. Input:

ID-FAI1H

Output

Cons.Root 1 Voc.Melody

Bo-I~TITY

J'Affix- StemFonn 2. Fonn 3. etc.

•

In addition 1 propose that the momie affix is lexically subcategorized for a specifie prosodie

base. The subcategorization constraint associated with the moraie affix is shown below.

48. AFFIX-To-Hcr
The right edge of the JlAffix is left-aligned with the head syllable of sorne PrWd.

Identity benveen the base and the output stems is detennined by the interaction of the BO

eonstraints with Jl-MAx[O, which requires an affixed mora to surface in the output, and \Vith

the subcategorization constmint AFFlX-lD-Ho.

Consider first the relation between the base and the Form 2 stem. The fonnulation

of AFFIX-TO-Ha in (48) demands perfect alignment between the right edge of the prefixed

mora and the Ieft edge of sorne head syllable. In Form 2, however, the rigbt edge of the

affixed Mora is associated with the right edge of the head syllable instead of the left edge.

This type of infixation can be accounted for if we assume that ANŒlOR-La:rBO dominates

AFFlX-lD-Ha in Fonn 2 of the verbal stem.

49. ANCHOR- LEFT
Any element at the Icft edge of SIbas a correspondent at the left edge of 52-

The gemination of the second consonant of the base, on the other hand, follow5 from the

domination of I~TEGRBOby WT-Il:E'TBO. The proposais are illustrated in the tableau below.

(Note that f.l[Fonn2) should he rcad as J'Affix- 5tem[Fonn2)·)
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50. ,u-M.\:xIO ; MAx80 » BR-\.\;œHFAD » A:\ŒlOR-LEFr80 » AFFIX-TO-Ho »

WT-I[)E\.TBO »I!\ïEGR80 » Pr-TO-PRSTBf » AUG~-PRST-RJGHf-P »PARSE-O'

» ALL-FT-LEFr

Verb Candidates Jl-M-\.'(IO A"OIOR- AFAx-TO- WT- I:-"ïEGRBO

fl fl
LfFrBO 1Df..'-TBOBase: l'lala.l ~[Fonn21

Ha.. fi

.,; [(hal).Ia].1 . * *~. .. fl

b. [(haa).la).l . * *'
fl fl fl

[a(ha.la)].l . *' *c.

Il fl

d. [(ha.la)].1 . *'

In (5Oc) the affixed mora is perfectly a1igned with the left edge of the head S)'lIable, but its

association with an initial vowel results in a fatal \10lation of A:\CHOR-LEFrBO. In (SOd), the

non-parsing of the mora, while vacuously satisfying AFFlX-TO-Ha, \'iolates undominated jA

M\.xIO. The choice of the optimal output is thus left to lower-ranked WT-[[)B\..TBO. Note that

every candidate in (50) satisfies Pf-ro-PRSTBf, while ooly those in (5Oc-d) satisfy lower

ranked AUG~-PRST-RIGJ-IT-P.

[n contrast \Vith Form 2, the output of Fonn 3 is charaeterized by the lengthening of

the vowel in the head syllable. To account for tbis difference in output forms, wc need to

assume thal sorne of the BO-Identity constraints specifie to Form 3 are ranked differently

from the constraints involved in the relation between Fonn 2 and the base. Crucial1y, the

relation bctween Form 3 and the base is characterized by the dominance of WT-l(E1.,TBO by

[:-"TEGRBO. This is illustrated in the tableau belo\\'.
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51. ,u-M-\.xIO ; MAxBû» BRA.'iOiHEAD » A~GIOR-La:roo » AFFlX-ro-Ho»

I~TEGRBO» WT-lDe.TBO »Pr-lD-PRSTEM » AUG~-PRST-RIGHr-fJ »

PARSE-O » ALL-Pr-LEfT

Verb Candidates Jl-M-\.xIO ~'iC1-lOR- AFFIx-ro- I~TEGRBO WT-

~ ~
LEFrBO Ho ICE'TBO

Bese: l'la la.l ~[Form3].. ~

..; [(haa).la].I . * *e. .. ~

b. [(hal).1a).1 . * *'

Note again that the domination of AFFIX-TO-Ho by A~œOR-Le::rBO forces the infixation of

the mora to the right edge of the head syllable rather than its prefixation at the left edge of

the hcad syllable.

There is, howe"er, a lhird possible output not shown in the tableau above whieh

associates a prefixed mora ta the initial consonant of the base: [h.(1ala»).1 . 1nteresli ngly,

this prosodie shape is in faet used 10 define Form 9 in the verbal paradigm. 1 propose that

the main difference between Fonn 9 and the two previous Forms is the ranking of the

faithfulness constraint LI~"EARBO.

5~. LfNEARITyBO
SI is consistent with the preceding structure of 82, and vice versa..

Lr\F..-\RBO requîres that the linear order of the base segments he preserved in the linear order

of the output stem. Here 1 propose thal wbat is specifie to the relation between the Form 9

output stem and the base is the low-ranking of LI~E-\RBO. This would contrast with the

high-ranking of Lr-."EARBO in Forms 2 and 3. The tableau iIlustrating Form 3 is given again

in (53) below 10 shown the role played by Ln..."EARBO in selecting the optimal candidate. The

ranking of LI~EARBO in Form 9 is illustraled in the next tableau (54).
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53. jl-M-\.xlO ; M-\.xBû» BR-\."'ŒlHEAD » ASŒOR-LFFTBO; LC\o"EARBO » AFAX-TO

Ha » I~ïBJRBO» WT-[[E\;ïBO »Pr-ro-PRSTEM » AUGN-PRST-RIGHr-P »
PARsE-a » AlL-Pr-La:r

1

Verb Candidates A'iŒlOR-1 U"-;'E-\RBO AFFIx-ro- I~ïBJRBO WT-
Jl Jl

B8se: l'lala.1 f.1[Fonn3)
LEFrBO ' Ho Il::E'ïBO

!
..... Jl l

v' [(haa).Ia).1 . 1 * *8.
l

..... Jl
rb. [(hal).Ia).1 . * *'1

Jl
fi '" 1

[T'l.(1a.la)].1 .
1 *' * *c. s
i

..... Jl 1
d. [(ah).la).1 . *' 1 *!

Rccall that the same ranking for L~'E-\RBO is assumed in the relation between Form :2 and

the base. Form 9 is shown belo\\!.

54. jl-M-\.xlO ; M-\.xBO » BR\.",a-IHEAD » A~ŒOR-LEFrBO » AFFlX-ro-Ho» WT

IDE--TBO » I~ïFGRBO » LP-'-èARBO » Pr-TO-PRSTE\l » AUG~-PRST-R1GHf-P

» P.-\RSE-a » AlL-Pf-La:r

Verb Candidates jl-MA.xlO A"'ŒOR- AFF1x-10- 11'.ïBJRBO ~tARBO

JlJl
LEFfBO HaBase: ha.la.l Jl[Fonn9}

'" fi Jl

v' [h.(la.la»).1 . * *8.

..... Il

b. [(nal).Ia].l . *' *.. Jl

[(ah).la].l . *' * *c.

As shawn in (54a). full satisfaction of ANŒlOR-LEFTBO and AFFIX-TO-Ho results in the first

consonant of the base being parsed as the coda of an empty-headed syllable. Observe a1so

that satisfaction of the two high-ranking constraints results in the satisfaction of lower

ranked AUG~-PRST-RIGHf-fJ.
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Consider now the Fonn 4 verbal stem. This output form differs from the previous

stems, in that the affixation of a mora does oot result in either lengthening or gcmination. [n

fact, Fonn 4 cao he characterized by the absence of ,·iolalion for the t"'o identity constraints

I~TBJRBO and WT-[Œ!'.TBO. Instead~ metathesis between the initial root consonant and the

following vowel takes place. '-iolating bath AXŒOR-LEFTBO and L~'E.-\RBO.

The distinct rankings of the B~Identity coostraints specific to the relation between

Form 4 and the base are illustrated in the following tableau.

55. jI-M-\.xIO ; M-\XBO » BRo\.\;a-tHE-\D »WT-IClE'.TBO; I~TEGRBO » AFH.'X-ro-Ho

» AXŒOR-LEFfBO ; Lr.-.E-\R80 » Pf-TO-PRSTEM » AU(;!\;-PRST-RIGHf-fl »
P.-\RSE-o » ALL-Pr-LEfT » Le...E.-\RBO

Verb Candidates WT- 1 I~TEGRBO AFRx-TO- A'ŒlOR- Ln-.."E..-\R80

~~ 1
Base: na.la.l f.l[Fonn4] [Œ-'-TBO 1 Ha LfFrBO

s

1
fIfI ~ !

* * *e. ..; [(ah).la].1 . i
j :

flflfI 1
b. [(haa.la) 1.1 . *' l * !

~ fi fi 1 i
1 *' *c. [ll.(la.la) ].1 ~

...... fi

1d. [(hal.la)].1 . *' *î

Note that in (55a), in spile of the metathesized tirst two segments of the base~ the affixal

mora is still assumed to be aligned \\ith the right edge of the head syllable, resulting in the

violation of Arnx-TO-Ha.

Considcr finally the prosodic shape of Q4 verbal stems. [ prop:>se that the parsing

of the initial root consonant as the momie coda of a headless syllable can he accounted for

in a straightforward manner by assuming that AFFlx-ro-Ha dominates AUG~-PRST-LEFf in

the verbal system. This is illustrated in the tableau bclow.
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56. jl-M..-\.XIO ; M-\.xBO » BR-\.'IGIHEAD » A~œOR-LEFTBO » AFFlX-TO-Ha »

AuG~-PRST-LEFT » WT-IIE\TBO » I~TEGRBO» Pr-TO-PRSTEM» AUGN-

PRST-RIGl-rr-f}» P.-\RSE-<J » AlL-FT-LEFr

Verb Candidates JI-MA.xIO A.'\GIOR- AFAx-TO- AuGS- I~TEGRBO

~~ ~
LEFrBO HaB8se: dah.ra.j ~[Q4J PRST-LEFr

!.& I&fl ~

e. v' d.[(har).ja).j . * *
f&fl JI

b. [(da1'l).ra]. j . *' *
f&fL ,.al&

[(~h).(r~)].j . *'c.

3.3.2 Double Prenxation

Additional cvidence for the analysis proposed above cornes from the bchavior of the

consonantal prefixes in Forms 7 and 8. The initial posi tion in the output of the prefix n- in

Form 7, compared with the second position of the prefix 1- in Fonn 8, strongly suggests

that bath prefixes are subcategorized for AFFlX-TO-Ho and are subject to the sets of Bo-

Identity constraints specified for the output stems. Form 7 cao he defincd as resulting from

the prefixation of consonantaJ n- and of a moraie affix to the Fonn 4 stem, while Fonn 8

results from the prefixation of consonantal t- and of a moraie affix to the Form 9 stem.

This is shown in the two tableaux below.
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57. il-M.\XIO ; Amx-M-\.x10 » BR-\."œHEAD » WT-[[)8'I.TBO ; [!l.ïEGRBO » AFFlX

TO-Ho » A~œOR-LEFrBO; L~"EARBO » FT-lD-PRSTF..\If » AUGN-PRST-RIGHr-~

» PARSE-O » AlL-Pr-La:r » Ll:"':EARBO

Verb Candidates AFFIx- WT- I!l.TEGRBO Amx-TC>-Ha
~~

IŒ.".TBOBese: ha.Ia.1 n-J.&.[Fonn4) MA.'X1O

JI. " ~
b. ..; [ n.(lla.la)].l . ../(Il-) ";(0-)

fIfl ~

b. [(nah).Ia).l . *!(Jl-) *(n-)

~ fi ~

c. [h.(na.la].l . ../(Jl-) *!(n-)

tIfl "d. [(ah).Ia].1 . *' *(il-)

In (57). the constraint is specified for bath affixes simultaneously. Each affix which is not

left-a1igned with the head syllable adds a violation mark 10 the column. Note that (57b) is

less optimal than (57c)~ since il bas one additional violation. The optimal candidate in (S7a)

however, does not violate either of the two instances of the subcategorization constraint

58. il-M-\.x1Q; M-\.xBO » BR-\.'."a-IHEAD » A~œOR-LGTBO » AFAX-TO-Ho» WT

IDE\.TBO » [~TEGRBO » Ll'F.ARBO » Pr-TO-PRSTBf » AUGN-PRST-RICHT-fJ

» PARSE-O » AlL-Pr-LEFr

Verb Candidates AFFIx- A.'."ŒOR- Aff1X-ro-Ha I~TBJRBO

~ JI.

Bese: ha.lal t-J.l[Form9) ~t\."(IO lHTBO

fi " ~
b. ..; [h.(tala)].l . ../(Il-) *(n-)

" " ~

b. [ t.(ha.la) ].1 . *' ,.1(1'-) v(n-)

tIfl"
c. [(hatla)].1 . * !(Il-) *(n-)

" " fol ";(1'-) ../(n-)d . [h.(la.la»).l . *f •
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In the next chapter, additional e"idence for the PrStem is provided by an analysis of the

stress system of a number of Arabie dialects. [n conjunction with tbis analysis of the Arabie

stress systems, a number of theoretical issues regarding heads of prosodie constituents and

their projection on the grid will be discussed.
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Chapter 4

Heads and Grid Prominence

In chaptcrs ::! and 3, an account of word minimality has becn offered that builds on thc

proposai that an intermediate level 9 that of the PrStem9 is found between the PrWd and the

foot in the Prosodic Hierarchy. To provide further support for the PrStem, l intend ta show

that this new metrical constituent plays an important role in longer fonns, where the PrStem

is not coextensive with the phonological ward.

4.1 Stress as Prominen~e on the Grid

In thcir influential studyof stress systems. Halle and Vergnaud (1987) propose that stress

is a relation between strong and weak clements that is computed on an autosegmental plane

or grid projected from the segments and associated skeletal slots. On this metrical grid9 ail

slrcssable elements (i.e. syllabic segments that cao bear stress) project a grid mark at the

lowest leveI (line 0). These stress-bearing elements are organized into headed constituents

eilher binaI)· or unbounded9 \Vith the metrical groupings being directional and exhaustive,

forcing the construction of degenerate unary constituents. Constituent heads then project a

grid mark on the next Icvel (level 1). In quantity-sensitive languages, a bimoraic syllable (in

Halle and Vergnaud's terms, a syllable \Vith a branching rime) also projects a grid mark on

lc\'el 1. A single head at an edge then receives a grid mark on level 2 in accordance with the

languagc's Particular End Rule.

Halle and Vergnaud's mode1of stress as prominence on the grid is elaborated on

further by Selkirk (1984), Hayes (1985, 1987, 1995), McCarthy and Prince (1986, 19889

199Oab). They independendy propose that relative prominence should be derived from the
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basic properties of syllables and foot structure. These relations are then directly mapped

onto the grid, with heavy syllables and foot heads obligatorily projecting a grid mark at

IeveI 1 under compulsion from the Weight-to-Stress Principle (Prince 1990). A single foot

head is then chosen to project a grid mark atlevel 2 in accordance with the language's End

Rule.

At issue here is how to account for stress systems where iterative foot parsing and

the location of heavy S)"Uables play a central role in detennining the position of main stress,

yel where the prcdicted secondar)." stresses are absent ln Classical Arabie, for example,

presence or absence of heavy syllables and their positions within the ward are crucial in

dctennining the location of main stress. Secondai)" stresses are absent, however. even in

words with more than one heal"Y syllable. A similar pattern is found in Cairene Arabic. In

this dialect, bath the location of heavy syllables and iterative foot distribution determine the

location of main stress. Again no secondaI)· stresses are found in the final output. The

question then is how 10 resolve the apparent conflict between the absence of prominence on

the grid for sorne prosodic constituents with their raie in PQsitioning the main-stressed foot

with respect la the edge of a PrWd.

In Ibis chapter, 1 reanalyse the stress systems of a number of Arabic dialects in

tenns of the model developed here. [ propose that these stress systems cao be accounted for

in a straightforward manner by assuming tbat headship within metrical constituents is often

coextensive with but actually distinct from prominence on the grid.

4.2 The Weight-to-Stress Principle

8cfore reanalyzing the Arabic stress systems, 1 will begin by discussing the status of the

Wcight-to-Stress Principle in the model of prosodic structure proposed here. The standard

interpretation of Weight-to-Stress within Optimality Theory is as a requirement imposed on

root structure and on grid prominence.

l. WEIGHT-TO-STREss(Pl'ince and Smolensk}' 1993:53)
Hcavy syllables are prominent in foot structure and on the grid.
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• Here 1 propose that Weight-to-Stress should he subdivided into (WO distinct requirements

00 hcads: WElGHr-TO-HEAo and STRESS-TO-HEAD. WElGHr-TO-HE\D requires weight to he

assessed in terms of the headship of metrical constituents. while STRESS-TO-HEAD restricts

projection onto the grid 10 sorne specific type of head.

'" WEIGHT-TO-H(PRCAT)
A bimoraic syllable is parsed as the head of sorne prosodie category.

3. STRESS-To-H(PRCAT)
Prominence is ooly assigned to the head of sorne prosodic category.

For example. WSGHT-TO-H(Pr) requires heavy syllables to he parsed as heads of feet:.

while STRESs-TO-H(PRSTE\-f) only allows the head of a foot parsed by a PrStem ta project

ooto the grid. WElGHr-TO-H(PRSTBf). on the other hand, requires a heavy syllable 10 he

uniquely parsed as the head foot of a PrSlem. while STRESs-m-H(FT) requires every fOOl

head to project onto the grid. irrespective of weight ft is important to note that there is no

potential conflict between the t\Vo types of constraint. In the next sections, analyses of a

number of Arabic dialects will demonstrate the role p1ayed by these consuaints in the stress

system of languages.

4.2.1 Classical Arabie

Coosider first the stress system of Classical Arabic. The data below are from McCarthy and

Prince (l990a).

4. Stress Placelnenl

Final

yaquuI
qaanliun
sirhaan
tari..amt

Penull

yaquulu
yaqûlna
qaaJat
ramaa

Anlepenull

kataba
kâtabat
katabuu
tirjama

The conditions on stress placement in Classical Arabie cao be described as follows:

•
5. Stress a superheavy syllable al the right edge;

Otherwise stress the righlmost nonfinal heavy syllable;

Otherwise stress the initial syllable.
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• These conditions are even better illustrated~when we restrict our attention to words that are

three syllables and longer, as shown below. The additional data is from McCarthy (1979).

6. Initial
balahatun
mamlakatun

Antepenult
tarjama
yus3ariL.-u

Perwlt
kitaabun
manaadfilu

•

[n Classical Arabic, the location of main stress depends crucially on the position of heavy

syllables within the PrWd~ even though only the rightmost non-final one is stressed. When

there is no heavy syllable in non-final position~ an initiallight syllable receives main stress.

The first problem 10 be addressed is how to ensure that a rightmost non-final heavy

syllable is chosen as the main stressed foot over a word-initial disyllabie fool [f as is often

assumed there is no secondary stress in Classical Arabie, then an additional problem is how

ta account for the absence of secondary stress in words with more than one non-final heavy

syllable. As a solution to the first problem~ [ propose a constraint which requires heavy

syllables to he parsed~ not as the head of a foot (the standard definition of the WSP), but

rather as the head of a PrStem.

7. WEIGHT-TO-H(PRSTEM)
A bimoraic syllable is parsed as the head foot of a PrStem.

Satisfaction of this constraint entails that a hcavy syllable must he uniquely parsed as a foot

that is itself parscd by a PrStem.

The initial main stress found in words without non-final heavy syllables, on the

other hand, is accounted for by assuming that AUGN-PRSTE\-l-La::r, although dominated by

WaGHr-m-H(PRSlBl), is still high-ranking in the language. The absence of main stress on

final long vowels is assumed to follow from the domination of WEIGHf-TO-H(PRSTE\f) by

NO:\F-L':.-\LHPr.

8. ALlGN-PRSTEM-LEFT
Align (PrStem, Left, PrWd, Left)

"The left edge of every PrStem coincides with the left edge of sorne PrWd. "

9. N ONFINALHFr
No PrWd is right-aligned with ils head foot.
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Thcse proposais are iIIustrated in the tableau below. As shown in (10a)~ AUG~-PRSTBI

LŒT is catcgorically cvaluated. Every PrStem which is not left-a1igned with a PrWd counts

as one violation of AUGN-PRSTBf-LEFf, irrespective of its position within the word.

10. NO~R~ALHFr» WSGHf-TO-H(PRSTE\f) » AUG~-PRST-LFFr » PARSE-O »
AlL-FT-LFFr

Candidates NO!'oiR'iAL- WBGHr- AUG~- PARSE-O

manaadiilu HFT TO-HEAD PRST-LFFr

~ pipi fIfL pl

8. v'[ma.(naa»).[(dii).Iu) *
f.l lIfl f.lfi fi

b. [ma(naa) ).(dii).Iu *' *

In words without non-final heavy syllables, on the other hand~ satisfaction of AUG~-PRST

LEFT rcsults in the initial syllable receiving main stress. l Note that the ranking PARSE-O »

AlL-FT-LEFr is assumed to result in a trisyllabic PrStem in odd-numbered words.

Il. NO~R".·\LHFT» WSGHr-TO-H(PRSTE\'() » AUGN-PRST-LEFf » PARSE-o »
AlL-Pr-LFFr

Candidates NO~"FU'AL- AuGN- P.-\RSE-O Au..-FT-

Sajaratuhu HPr PRST-LEFr LEFr

f.l fi J1 J1 fi

8. v' [(sa. ja).ra].(tu.hu) ***

f.l J1 !1 J1 !1

b. [(sa. fa) ].(ra.tu).hu *' **

!.l J1 f.l !.l !.l

(sa. ja).[(ra.tu).hu] *' **c.

Consider no\\' words which contain only one final closed syllable. Here 1 assume that the

final syllable is monomoraic to satisfy undominaled NoFl':ALCMORA.

12. NOFINALCMoRA
No PrWd final consonant is the head of a MOra.

1 The word [Sajaratuhu] 'bis tree (nom.)' is listed as a Cairene Classical Arabie fonn in the data on Cairene

Arabie in Hayes (1995).
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This is illustrated in the tableau below.

13. NoF[.';.-\LCMORA; NO~'ID:.-\LHFT» WBGHf-TO-H(PRSTEM) » AUG~-PRST-LFFf

» PARSE-(J » Au..-Pr-LFFf

Candidates NoFINALC WI3GHf-TO- AuG~- PARSE-(J

mamlakatun MORA H(PRSTE\I) PRST-LFFr.. ". ". ".

e. v' [mam).la].(katun)

fIf.l ". ". ".

b. [(mam).(la.ka).tun *'

I&fol ... ... ......
[(mam).(la.ka).(tun) *' *c.

Il''' fi JI JI

d. (mam).[(la.ka).tunl *' *

Observe that with respect to the form [mamlakatun], all of the structural constraints aIready

introduced are satisfied by an initial main-stressed syllable, \Vith the exception of Au..-Pf-

LITT.

Cansider naw the problem of how to ensure that anly the main stressed foot will

have prominence on the grid. In Halle and Vergnaud's (1987) framewor~ heavy syllables

are assigned a grid mark on line 1 under compulsion of the WSP, with the exception of

final heavy S)'llables which are made prosodically invisible through the extrametricality of

the last segment in the word. Left-headed unbounded constituents are then constructed on

line 0, \Vith the constituent heads projecting a grid mark on line 1. The rightmost grid mark

an line 1 then projects a grid mark on Hne 2. This is illustrated with the fonns [)'us3ariku]

and [baIahatun]. The last segment is trealed as extrametrical.

14 a. * b. * line 2
(*) (* .) (*) . line 1
(1) (3 4 5) (1 2 3 4) line 0
yu sa a ri k<u> ha la ha tu <Il>

To accaunt for the lack of secondary stress, Halle and Vergnaud propose a rule which

cantlates lines 1 and 2 after main stress has becn assigned According to their proposal~

86



•

•

when two lines in a metrical grid are eonOated, a constituent on the lower line is preserved

only if its head is a1so a hcad on the higher Hne. Crucially, the loss of grid mark on line 1 is

assumed to entail bath the loss of the head from which it was projected and the loss of the

constituent itself.

Contlation follo\\'s from the standard assumption that metrical constituents must have

a head. Consequently the loss of a head position on the metrica.l grid results in the loss of

the metrical constituent itself. This standard assumption is also part of the metrical theories

indepcndently proposed in Hayes (1995) and McCarthyand Prince (1986). Processes such

as Conflation and constituent erasure. however, are intrinsically repair strategies that can

only be part of a derivational framework. In Optimality Theory, sueh repair strategies have

no possible status, since only the input and the output are available for evaluation.

The account proposed here takes the position that constituent heads and prominence

on the grid are t\Vo distinct requirements. The lack of secondary stress in Classical Arabie is

assumed 10 follow from a constraint requiring that ooly the head of a PrWd may project a

grid mark on the grid at any level.

L5. STRESS-To-H(PRWD)
Prominence is only assigned 10 the head of a PrWd.

Whe!1 a PrWd dominates more than one PrStem as shown in (16), only one can qualify as

the head of the PrWd in order to satisfy MO~0HE.-\ŒD''ESS.2

L6. PrWd
1

PrStem PrStem
1 1
Ft Ft
1 [

0l! oJlJ.l oJiJl °fl

L7. MONOHEADEDNESS (Crowhurst (996)
Prosodie constituents are uniquely headed.

:2 Sec the analysis of Guugu Yimidhirr in chapler 5 where the domination of ~fONOHE.-\~'ESSby fT
TO-PRS1"Ev1 ensures that bath fcet within a head PrStem will receive main stress.

87



•

•

In any language where MO~OI·ŒADE:D.'."ESS is undominated~ the default option for the head

PrStem would follow from the choice of either AUG~-PRST-LEFr or AUG~-PRST-RIGHrby

the grammar. However~ in a stress system where the more specific requirement (Stress the

rightmost non-final heavy syllable) is at one edge, yet the default location of main stress is

al the opposite edge (Otherwise stress the initial syllabe)~ the position of the head PrStem is

assumed to result from the satisfaction of a constraint demanding that of all the possible

heads of a PrWd~ the rightmost one he chosen.

18. RIGHTMOST
The rightmosl PrStem is defined as the head of a PrWd.

Satisfaction of this constraint only requires that the rightmosl PrStem qualify as the head of

a PrWd. RIGHThtosr is indifferent as to whether other PrStems within the word are also

defined as PrWd heads. To have more than one PrStem as head of the PrWd, however

would violate MO~OHEA~"ESS.Thesearguments are illustrated in the tableau below.

19. Mo~oJ--lE..\DB)~l:SS; RIGHThfOSf ; Nœ-."F1NALHPr » WElGHf-TO-H(PRSlBf) »
AuG~-PRST-Ls:T » P.-\RSE-o » All.-FT-LEFf

Candidates tv1o~ 1RIGHThIOSf WEIGI-IT- AUG~- P.-\RSE-O

manaadiilu HE-\ŒD ~ TO-HEAD PRST-L

~ ~~ .. ~

8. v'[ma.(naa)J.[(dfi).Iu] *
~ .. Iifl ~

b. [ma(mia) ].[(dfi).lu] *' *
f.l f&f& ~f.l ~

[ma(mia)]. [(dii).Iu] *' *c.

Satisfaction of STRESs-1O-H(PRWD). on the other hand~ demands that only the head(s) of

the PrWd he allowed to project on the metricaJ grid. This means that only the head syllable

of the PrWd cao project a grid mark on line 1. As the head foot of a PrStem. it also projects

a mark on fine 2. Finally~ as the only head found on fine 2~ it is then assigned a grid mark

on !ine 3.
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(*) .

,.. fA.... JiJi J.l
[ma.(naa)]. [(dii).lu]

line 3
line 2.
line 1

H(PrWd)
H(PrStem)
H(Ft)

Consider now a form which bas no heavy syllables in non-final position. As illustrated in

the carlier tableau (11), satisfaction of AUG~-PRST-LEFTresults in an initial main- stressed

foot.

::!l. *
*

(*) .

JI f.l f.l f.l f.l
[(sa. fa).ra].(tu.hu)

line3
line 2.
lioe 1

H(PrWd)
H(PrStem)
H(Ft)

•

The benefits of subdividing the WSP into t\\'0 distinct constraints are dearly secn from the

analysis just presented. On the one hand, the constraint STREss-m-H(PRWD) eliminates the

need for Conflation as a repair stragegy. On the other hand, the constraint WEIGHr-lD-H

(PRS1B1) eliminates the need for unbounded constituents which have no place in restrictive

thcories of foot structure.3

Ta summarize, the analysis of the Classical Arabie stress system presented here

offers support for a model of prosodic structure which extends the Prosodie Hierarchy ta

include a ne\\' metrical constituent, the PrStem, bet\\'een the foot and the PrWd. An

important aspect of tbis Madel is that headship follows directly from the Prosodic

Hierarchy. Whether the head of sorne prosodie category is assigned prominence on the

metrical grid or not, on the other hand, results from a specific type of constraint STRESS-~

HE.\I). Under this "iew, stress systems where syllable structure and f<Xlt distribution play a

raie in determining the location of main stress yet where secondary stress is absent are

predicted by the theory rather than being problematic for il

3 ln my analysis. the position of main stress in Oassical Arabie is accounted for in a straightforward
manner. The presence or absence of secoodary stress in the language is a separale issue.
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• In the nexttwo sections, an analysis of the stress system of Cairene Arabie and that

of Palestinian Arabie will he presented based on the proposais introdueed in this section. Il

will he shown that the stress sytems of these t\Vo dialeets share many similarities \\,th tbat

of Classical Arabie, as \Vould he expected from different dialeets of the same language.

3.2.2 Cairene Arabie

Consider first the stress system of eolloquial Arabie as spoken in Cairo. The data are taken

from Hayes (1995) and include forms tbat are defined as 'Cairene Classical Arabie'. As in

the other Arabie dialects, syllables in Cairene include light Cv, heavy CvC and CV", and

superheavy CvCC and Cv"C that are restrieted to final position.

The stress pattern of Cairene Arabie as described in its first formai metrical account

by McCarthy (lgJ9) is as follo\Vs: stress a final superheavy syllable or a final Cvv in non

c1assical forms: 4

..,..., a katabt

b. haJjâat

c. gat60

'1 wrote'
'pilgrimmages' Cl.

'cake'

Otherwise stress the penult, provided it is heavy:

23. a. béetak

b. katabta

c. mudarris

d. haaraam

'your (m.sg.) house'

'you (m.sg.) wrote' Cl.

'teacher'
'these (m.dual)' Cl.

Otherwise, stress the penult or the antepenul~ whichever is separated by an even number of

syllables from the c10sest preceding heavy syllable, or if there is no sueh syllable from the

bcginning of the word.

4 According 10 Hong (1994). from a persooal communication br McCarthy. final stressed vowels as in
(22c) are mosllikely superhea,l" syllables with a final ~h.•
24. Penultimate S}'lIable

a. fihim

b. SaJ~ratun

'he understood'
'tree (nom.)' CI.
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• c. katabftu
d. Sa]8ratuhumaa5

c. qattala

f. mudarrfsit
g. ? adwiyatuhu

25. AntepenultimLlte Syllable

a. ~I)kasara

b. ~adwiyatuhumaa

c. kataba

d. Sajarah

e. sajarcituhu

'she wrote it (m.)'
'their (dual) tree (nom.)' CI.

'he killed' Cl.

'teacher (f.construct),
'his drugs (nom.)' CI.

'molher'

'his drugs (nom.)' Cl.

'he wrote' CI.
'tree (clause-final)'

'his trce (nom.)' Cl.

•

As shown abo\'e~ the position of heavy syllables within a word plays an important l'Ole in

dctcrmining main stress. In contrast \Vith Classical Arabie, however, main stress is never

found farther left than the antepenult. 1 propose that the firsl and most crucial difference

between the lwo dialects cornes fmm the domination of AUGN-PRST-LEFr by AUG~-PRW[).

RIGI-IT in Cairene Arabic.

26. ALIGN·PRWO·RIGHT
Align (PrWd, Right, PrStem, Right)

"The right edge of every PrWd coincides with the right edge of sorne PrStem."

The second difference hetween the two Arabic dialects cornes from the different argument

chosen by the nonfinality constrainl That is, in Cairene No!'."FIXAUrY requires for the PrWd

hcad syllablc to he non-final, rather that for the head foot to he non-final.

27. N ONFINALHo

No PrWd is right-aligned with its head syllable.

Thcse proposais arc illustrated in the tableau below. NCY.'-i"FL'iALHa is left out of the tableau

since it is never violated in the optimal outputs. The form in the tableau below is from

Crowhurst (1996).

5 The forms in both (24<1) and (25b) from Mitchell (1960) appear with a long vowel word-fmally_ However,
in Oassical words, final Cvv is always counted as ligbt. In facto as noted by Hayes (1995), many are
doubûul about the status of such syllables (HarreU 1960~ Hann 1981).
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28. Mo~oHE-\DfD.',;F.SS; RIGHn-1OST ; N~R"ALHo» AUG~-PRWr>-RIGHr » WEGHf

TO-H(PRST) »AUCT.,"-PRST-LEFf » PARSE-O » ALL-Pr-LfFT

Candidates AUGN- WEGHf- AuGN- AlL-Pr-

maœ-asatuhunna PRWo-RfGHf m-HEAo PRST-LEFf LEFr

~~ ~ Il Il .. Il

'!J ....! [(mad).ra].(satu).[(hun).na] * ******

~ .... .... Il Il .. ....

b. [(mad»).[(ra.sa).tu].[(hun).na] **' *****

Note that undominated RIGHnfOST ensures that the final PrStem resulting from satisfying

AUGN-PRWo-RIGHr is always parsed as the head of the PrWd. Whether the head foot is

final or not. however. is determined in part by the location of heavy syllables within the

word.

In forms ending with three Iight syllables.. foot distribution becomes crucial for the

positioning of the main stress foot at the right edge. as shown in the t\\'o tableaux below.

29. MONOHE~F.SS; RIGHfMOST ; NQ'"FIX-\LHo» AUGN-PRWr>-RIGHf » WSGHf

TO-H(PRST) »AUG!'-PRST-LEFr » PARSE-a » ALL-FT-LfFT

Candidates AuG!'- WEGHr-TO- AuGN- ALL-Pr-

~rJkasara PRWr>-RIGHr H(PRST) PRST-LEFr LEFr

~~ fi !.l ~

'!J • ...! ({~ilJ)].«ka.sa).ra] * *
....~ fi IL

b. (~ilJ).ka]. [(sa. ra) ] * **'

As shown in (29b). the choice of the optimal output lies squarely on the position of the

second foot within the PrWd.
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30. MQ"'ŒIEADED~"ESS;RIGl-ITMosr ; NO~"Fl:'ALH(J » AUŒ'i-PRWo-RIGHr » WElGHr

ro-H(PRST) »AUGN-PRST-LEFf »P.-\R.SE-O» ALL-Pf-LFFr

Candidates AuG~- AliGN- PARSE-(J AIL-Pf-

Sajaratuhu PRWr:rRIGHr PRST-LFFr l....a:T

Ji FI Il J1 fA.

8. v' [(sa.ja)].[(ra.tu).hu] * **

J1 FI FI Il FI

b. [(sa. ja).ra].[(tu.hu)] * ***'

J1 FI FI Il FI
[sa. (ja.ra) ). [(tu.hu)] * ***'*c.

[n (30a). the optimal candidate bas ils second foot two syllables away from the left edge

\"iolating ALL-FT-LEFr twice. In (30b), there are three syllables between the second foot and

the Icft cdge of the PrWd. In (3<k), the first foot is one syllable away from the left edge.

while the second foot is three syllablcs away from the Icft edge. resulting in four violations

of ALL-FT-LEFr.

The elimination of the non-optimal candidates in (30b-c) has becn shown to folio\\'

from the number of violations that apply to ALL-Pr-LEFf. This proposai. howcver. becomes

problematic when wc consider fanns \Vith an initial bimoraic foot This is illustrated in the

tableau belo\\'.

31. MŒ'Œ~EADEI>!'."ESS;RIGl-IDfOsr ; N~"Fl:'ALH(J » AUG~-PRWD-RIGHf » WElGHr

TO-H(PRST) »AUG~-PRST-LEFf » PARSE-O » ALL-Pf-LEFT

Candidates AuGN- WEGHf- AuG~- AlL-Pr-

? ad\Viyatuhu PRWo-RIGI-IT ro-HEAD PRST-LEFT 1HT

J1,.. FI FI Il ,..
[(? ad) ].(wi.ya).[(tu.hu)] * ***'*8.

,...,.. FI .... fA. FI

b. v' [(?ad).wi].[(ya.tu).hu] * **

J1J1 J1 fA. fi FI
l(? ad).wi]. [ya.(tu.hu)] * ***'c.
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• If we simply assume that ALL-FT-UFr is a gradiendy violable constraint which demands

perfect alignment \Vith a designated edge, then according to tableau (31), the candidate

output in (31 b) should he the optimal choice. The correct output~ however, is (3 la). What

differentiates the candidate in (3 la) from those in (31b-c) is perfect adjacency between fcet

Ca binaI)' pattern)~ compared with the temary pattern which characterizes (3 lb).

ln metrical theory, foot distribution reflects two different processes: directionality

and iterativity. Within Optimality Theory. the standard assumption has becn that ALL-Pr

UR" reflects bath processes through the fact that ils violations are gradient rather than

categorical. Any theory of stress systems that allows for ternary constituents~ however,

faces a problem similar to that found in tableau (31) in that maximally ternary constituents

tend in sorne cases 10 reduce the number of ALL-Pr-Ls:r violations in a word. This is

illustrated below.

32

33

a. [(a a) a][(a 0) a]

b. [(00) a][(oo) 0][(00)]

b. [(00)](0 0)](0 a)]

b. [(a 0)][(00)][(00)][(00)]

•

In (32a)~ foot parsing results in ooly three \iolations of ALL-Pr-LEFr, while (32b) results in

six \'Ïolations. Foot parsing in the temary pattern in (33a) results in nine violations, while

the binary pattern in (33b) results in exactly twelve violations.

Adopting the position taken in Kager (l996b), 1 propose that ALL-Pr-Ls:rshould he

subdividcd into ALL-Pr1-LEFT » ALL-PrrLEFT» ALL-FT3-LEFf etc. The crucial aspect

of this subdivision is that ALL-Pr-LEFT evaluates the distance of each foot to the left edge on

a foot-by-foot basis. This mcans that~ irrespective of the number of fcet in a PrWd~ a

violation of Au..-Prl-LEFr is a1ways more cosdy than any number of violations of ALL-FT2-

LEFr. while anv violation of ALL-Pr.,-Ls:r is counted as worse than 1\\'0 or more violations
~ -

of subsequent fect. Similarly, ALL-Pr-RIGIrr evaluates the distance between cach foot and

the right edge of a PrWd~ i.e. ALL-Prl-RIGIrr is the rightmost foot.
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• 34. MOSŒIE.-\~"ESS;RIGHfMOST ; NC>!'.FIN.-\LHo» AUGN-PRWo-RIGHr » WSGHr

W-H(PRST) »AUCN-PRST-LEfT » PARSE-O » ALL-Pr-LEFf

Candidates AuG~- WEJGHr- AUG~- ALL-Pr-

? adwiyatuhu PRWo-RIGHr w-HFAD PRST-LEFT LEFr

JiJi fi fi ~ ~

v"la. v'[(?ad)].(wi.ya).[(tu.hu)] * *2 ***3

JiJi ... ~ Ji fi
v"lb. [(? ad).wi]. [(ya.tu).hu] * **!2

JiJi Ji fi ~ Ji
v"l[(?ad).wi].[ya(tu.hu)] * **!*2C.

ObsC[TC that both (34b) and (34c) have more than one violation of ALL-FT2-LEfT, while in

(34a) ALL-FT2-LEFf is violated only once. So, even though (34b) has a lesser number of

\'iolations for Au.-Pf-LEFr, it is still evaluated as less optimal than (34a).

3.2.3 Palestinian Arabie

Consider now the stress pattern of PaJestinian Arabic which is iIIustrated below. The data

arc from Hayes (1995).

First, stress a final superhea\'y syllable.

35. Final Superheavy Syllables

a. danist

b. baabéen (--> babéen)

c. dukkaan

d. mooladéen

'1 studied'

'two doors'

'shop'

'two fcasts'

'office'

'he blesscd'

Otherwisc stress the penult, provided it is heavy:

36. Heavy Penultimate Syllable

a. 00arak

b. maktab

•
c. y(rSi

d. katibna

c. maktibna

f. mooladna (--> moladna)
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• g. bakarftna

h. baarakabla

'our cow'

'she blessed us'

In words ending with t\Vo light syllables the stress pattern is as follow: in disyllabic or

trisyllabic words, stress the initial syllable.

37. Disyllables and Trisyllables
a. ?ana

b. katab

c. katabu

'[ ,

'he wrote'

'they wrote'

Otherwise stress the antepenult, provided it is heavy:

38. Heavy Antepenu/timate Syl/ab/e

a. b3arako
b. ~aIlamat

c. ?(dfa~

d. makaatibi (--> makaatbi)

'he blessed him'
'she taught'

'pay (pl. imper.)'

'my offices'

Otherwise, stress the preantepenultimate in four syllable words wi thout heavy syllables or

stress the antepenultimate.

39. Preantepenultimate Sy//ab/e

a. bakarito (--> bakano)

b. dârabato (--> dârbato)

c. Mjaratun

40. Antepenultimate Syllable
a. ~allamato

b. maktibito (--> ma1.13bto)
c. Sajaratuhu

'his cow'

'she hit him'
'a trce' Cl.

'she taught him'

'his library'
'his trce' Cl.

•

Observe fjrst that the head foot is only final in disyllabic \\lords in Palestinian Arabic. In

tbis regard, Palestinian Arabic differs from Cairene but is similar to Classical Arabic. The

fact that main stress is never initial in words longer than four syllables, on the other band,

strongly suggests that AUGN-PRWl'RIGHr is high-ranking in Palestinian Arabie. These

proposais are illustrated in the following tableaux.
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41. MO~OI-IEADED~'ESS;RIGHThtoSf ; NO~Fl':ALHPr » AUG~-PRWo-RIGHT » WSGHf

TO-H(PRST) »AUG~-PRST-LEFf » PARSE-<J » ALL-Pr-LEFr

Candidates NO~~AL- AuGK- AuGN- AlL-Pr-

sajaratuhu HPr PRWo-RIGHf PRST-UFr l..EFr

~ ~ 1& ~ ~

o. ..,f [(sa.ja)].[(râtu).hu] * ..,fI **2

~ !t ~ 1& !t

b. [(sa. jale ra]. [(tu.hu)] *' * ..,fI ***2

1& ~ !t ~ !t

[(sa. ja).ra].(tu.hu)
., ..,f. ***2c.

As noted hefore, Palestinian Arabic diffcrs from Cairene in tbat the head foot cannot be

final in a PrWd. This howe\'er does not explain why main stress is initial in words which

contain four light syllables. Here 1 propose that the preantepenultimate stress follows from

satisfying AUG~-PRWo-RIGI-ITand AUG~-PRST-LEFr.This is shown in the tableau belo\\!.

42. Mo~oHEADED~'ESS;RIGI-mfOSf; NOSFlNALHFr» AUG~-PRWD-RIGHT » WSGHf

TO-H(PRST) »AUG~-PRST-LEFf » PARSE-<J » AlL-Pr-LEFr

Candidates NO~FNAL- AUGl':- AuGS- AlL-Pf-

Sajaratun HPr PRWo-RIGl-IT PRST-La:r l..HT

JI ~ ~ ~

o. ..,f [(sa. ja).(ra.tun» .JI **2

!t fi !t !t

b. Sa. [( ja. ra).lun] *' *1

fi ~ ~ J.l

[(sa. ja).ra] .tun *' ..,fIc.

In (42a), 1 assume that the PrStem parses two feet in order to satisfy both AUGN-PRWo-

RIGHf and AUGN-PRST-LEFf. Such a two-footed structure, however, violates the constraint

FT-TO-PRSTBi, which rcquires evcry foot parsed by a PrStem to he its head.

43. FT-Tû- PRSTEM
Every foot dominated bya PrStem is parsed as ils head.
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The role played by FT-ro-PRSTBI is in evidence in another dialect~ Egyptian Radio Arabic

which differs from the other dialects in that all fect are stressed. In other words. STRESS-TO-

H(FT) is undominaled in Egyptian Radio Arabic. [nterestingly. in this particular dialect

discussed in Harrell (1960). words ending in four light syllables have the position of main

stress YaI)ing freely between the penultimate and the preantepenultimate syllable:

[kàtabahu] vs. [kâtabàhu].

Even more interesting is the free variation found in trisyllabic \Vords \Vith an initial

heavy syllable.

44. Free Variation between the Penult and Antepenult;mate Syl/able
a. hâa.~i.hi hàa.af.hi 'this'

b. mus.ki.la mùs.kf.la 'problem'

Strikingly. there is no secondaI)' stress on the penult when main stress is on the antepenult.

Given that secondary stress is found on the penult in quadrisyllabic fonns. the question

here is what is particular to quadrisyllabic forms that the trisyllabic fonns in (44) do oot

share.

The solution [ propose lies in assuming that FT-m-?RSTE\I is io faet high-ranking in

Egyptian Radio Arabic (and Pa.lestinian Arabic). The question then is what would force the

\"iolation of FT-lD-PRSTBI io quadrisyllabic forms but not in trisyllabic fonns. [n his

analysis of ternary systems. Kager (l996b) proposes the constraint PARSE-2 10 restrict

sequences of unparsed syllables.

45. PARSE-Z
One of t\Vo adjacent stress units must he parsed by a foot.

This constraint, however. would parse bath quadrisyllabic forms and trisyllabic forms as

cither two feet uniquely parsed by a PrStem: [(ka.ta)].[(bà.hu)] and [(hàa)].[(~f.hi)]~ or as

a two-footed PrStem: [(kàta).(ba.hu)] and *[(haa).(~l.hi)].Here 1 propose a differenl type

of constraint~ WEAKPARSECa..n. which 1 assume is undominated uni\'ersally.6

6lbis proposai is based 00 Prinœ's (1980) idea tbal no prosodie domain mayend in more than IWO weak
syllables.
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46. WEAKP ARSECOND
A mora in a non-head syllable is adjacent to at most one mora
in a non-head syllable.

This constraint requires that a mora not parsed by the head of a foot should be adjacent to at

mast one mora that is not the head of a foot. The role played by the WEAKPARSECa-.-D in

eliminating the unacceptable form *[{lGi.ta).ba].hu in contrast with [(haa).li i].hi is shown

below.

47. WEr\KPARsECa--n; RIG~IOST» Pr-ID-PRS1Bf » AUGN-PRW~RIGHr »
WSGHr-ID-H(PRSTBi) »AUG~-PRST-LrFf » PARSE-<J » Au..-Pr-LEfT

Candidates WEAKP.-\RSE FT-ID- AuGS- AuGN- PARsE-cr

katabahu Ca-.-n PRSTBf PRWo-R PRST-LEFr

~
,. fi Il

e.v"[(kà. ta». [(bâ-hu)] * •
fi ,. fi. ,.

b. [(kâ.ta).ba].hu *' *

fi ,. ,. ,.
[(kâ. ta).(bà.hu)] *'c.

48. WE-\KPARSECo~;RIGHnfOST» Pr-lD-PRS"I"B1 » AUG~-PRW~RIGHf »
WElGHr-m-H(PRSTBf) » AUGN-PRST-LEfT » PARSE-O » Au..-Pr-UFr

Candidates WS\KP.-\RSE FT-TO- AuGN- AuGN- P.-\RSE-cr

haa~ihi CCN) PRSTBf PRWo-R PRST-LEFT

JI,. fi ,.
8 . ..; [(hàa)].[(~f.hi)) *.. ,. ,.
b. [(haa).~ i].hi *' *.. ,. ,.

[(haa).(~1.hi) ] *'c.

In the analysis of variability of truncated names in Japanese, 1 proposed that variability in

the choice of an optimal output follows from the variable rankings of two conflicting

constraints within the constraint hierarehy. Here 1 propose that the variability in the ehoiee

of the optimal output in Egyptian Radio Arabie follows from the variable rankings of two
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• constraints: Na'"FINALHFT and Fr-TO-PRSTBf. within the hierarchy. The crucial rankings

arc illustrdted in the hierarchical structure below.7

48. WEo\KP.-\RSEC~D;RIGHTh10sr

N CY.'-FINALHPr- Y FT-TO-PRSTE\1-~
\ 1

AuG~-PRWI>-RIGHf

FT-TO-PRSTE\f-y NO~"F1.".:\LHFT-~

\ 1
WSGHf-TC)-H(PRSTE\f)

1
AuG~-PRST-LEFT

1

•

This is illustrated in the (\VO tableaux betaw.

FT-TO-PRSTE\( » AUG~-PRWr>-RIGHf »NO~FINALHPr

49. WEAKPARSECD» --No~R'.>\LHPr »AUGN-PRWr>-RIGHf »FT-TO-PRSTE\(-- »

WElGf-IT-m-H(PRSTE'Vf) » AUGN-PRST-La:r » PARSE-O » AlL-Pr-LEFf

Candidates 1 WEAKPARSE N o~FI."ALH AuGs- FT-ID-

katabahu Coso FT PRWr>-RIGHf ?RSTE.\.I
.,. Il Il !.l

8. v' [(kata).(bà.hu)] *
.,. Il Il Il

[(ka.ta).ba].hu *' *b.

!1 Il Ji Il

[(kà. ta) ].[(ba.hu)1 *'c.

Candidates Il WEAKPARSE FT-TG- AuG~- NO:--'R"AL

katabahu Ca-.-D PRSTE\f PRWr>-RIGI-IT HFT
.,. .,. Il Il

[(kata).(bà.hu)] *'o.
.,. ,.. Il !.l

[(ka.ta).ba).hu *' *b.

!1 Il f& ,..
c. v' [(kà.ta) ].[(ba.hu») *

7 For a more detailcd discussion of a stress s)'stem with variable stress patterns. see the analysis of the
optionally binary and temary stress patterns of Estonian in cbapler 5.
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FT-ro-PRSTE.\f »AuGs-PRW~RIGI-IT »NO!'.H'ALHFr

50. WE-\KPARSECD» --NQ'"FN.-\LHFr »AUGN-PRW~RIGHf »Pr-TO-PRS1E\[-- »

WEIGHr-TO-H(PRSTBl} »AUGN-PRST-LEFT » P.-\RSE-a » Au..-Pr-LEFr

Candidates WE\KPARSE N o:-'R"\ALH AUGN- FT-TO-

haa~ihi C~ FT PRWD-RIGHr PRSTBI

fIf& Jl ~

o. ...; [(haa).~ il.hi

fAfL ,.
~

b. [(haa).(~l.hi) ] *'
p.p. f& ~

[(hàa) J. [(~ f.hi)1 *'c.

Candidates Il WE\KPARSE FT-TO- AuGN- NO~RX-\L

katabahu CQ'-l) PRSTE\.f PRWD-RIGHf HFr

fi+' Jl ~

[(hâa).~ il.hi *'o.

fi+' J.l ~

b. [(hâa).(~Lhi)l *'
J.lJ.l f& ~

c. '" [(hàa)l.[( ~ î.hi» *

In conclusion, the different stress systems of a number of Arabie dialects have been

accountcd for by assuming a model of prosodie eonstituency wherc ail metrical constituents

are intrinsically associated with a head but where heads do not necessarily projeet a grid

mark on the metrical grid. The main advantage of this model with regard ta the stress

systems of Arabie is that metrical constitueney is not dependent on prominence on the grid.

This means that the distribution of unstressed metrical eonstituents and the position of their

heads within the PrWd cao influence the position of main stress without having 10 posit

defooting mies or reparsing rules, or in the case of optimality-theoretic analyses, without

having ta assume headless constituents. Furthennore, the proposai that not ail metrical
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heads need obligatorily project a grid mark on the metrical grid allows us to eliminate Line

Conflation as a repair strategy.

Another advantage of this model cornes from the introduction of the PrStem in the

Prosodie Hierarehy. Withio the re\'ised Prosodie Hierarchy~ the ooly fcet that are possible

heads for the PrWd are those parsed as the head of a PrStem. As a resul~ every foot

directly parsed by the PrWd will he ignored by the constraint RIGHThfOSf.8

8 In the anaJysis presented above. the parsing of final superbeaV)' syUables as iJlustrated in (35) is not
discusscd. Here [ assume thal these fonns end in an empty-headcd syUable resulting from a constraint which
prohibÎls branching of a mora in a nonhead position (cf. \Valker (1994); Sprouse (1996».
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Chapter 5

Binary and Ternary Stress Systems

In the study of word mi ni mality presented in chapter :2 and chapter 3, both disyllabic and

trisyllabic constituents have been argued 10 result from the satisfaction of a number of high

ranking structuraI constraints that are minimally violated in the general phonology of the

language. In this chapter, 1 intcnd to show the central l'ole played by these sante structural

constraints in the general phonology of three very different languages. First, l analyze the

binary system of Guugu Yimidhirr. Theo, the temary system of Cayu\'ava is examined.

Finally, [ present an analysis of the variably binaI)· and temary stress patterns found in

Estonian.

5.1 The Binary Stress System of Guugu YimidhhT

Guugu Yimidhirr, an Australian language spoken in Queensland (Haviland 1979)1 presents

an interesting problem in that both morphology and phonology regularly refer to an initial

prosodie domain that is precisely 1"'0 syllables, irrespective of syllable weight. In contrast

with the morphologjcally-defined word formation processes of Japanese and Arabie, there

is no distinct morphological domain upon which a minimally disyllabic requirement cao he

imposed in Guugu Yimidhirr.

1 The analysis of Guugu Yimidhirr presenled in Ibis section is based entirely oolbe data and iosighls found
in Kager (19900). Allbough Kager's anaIysis is also within the framework of Optimalily lbeory. many of
the conclusions reacbed bere differ markedly from Ihose presented in bis paper (see §5.1.2).
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• 5.1.1 The Initial Disyllabic Domain

Guugu Yimidhirr is a language \Vith a contrast between short and long vowels. 80th types

of \"owels are found in closed syllables. but short-vowelled closed syllables pattern with

short-vowelled open syllables \Vith regard to the stress system. Moreover. only corona!

sonorants cao be parsed as a syllable coda. and only glides and liquids can be final in a

long-vowelled syllable.2 80th obligatory onsets and optional codas are non-complex.

Main stress falls within the ward-initial disyllabic domaine [n addition. stress falls

on e"cry hea"y syllable within tbis domain. In words that begin \Vith a main stressed

syllable. the remaining odd-numbered syllables have secondary stress. In words with main

stress on the second syllable. the remaining even-numbercd syllables receive secondaI)'

stress. Interestingly. whenever stress falls on two heavy syllables within the initial domain,

the secondaI)' stress pattern starts on the next syllable. In addition. secondary stressed

syllables can be found as the head of what looks like a unary foot at the right edge of the

PrWd (e.g. [ma.rbugànbigù] 'still in the cave').

l, Stress Patterns in Guugu Yimidhirr (Kager 1996a)

#LL na.mba) 'stone-ABS'
ma.r. bu. gàn 'cave-ABS'

du.r.bin.bi.gu 'Indian Head (place name)'

ma.r.bu.gàn.bi.gù 'cave-LOC-B'IPH' ('still in the cave')

2 Therc are a few roolS which end in a long-vowelled syllable c10sed b)' a nasal: e.g. bunuun 'one'.•

#HL guu.gu
buu.rayày

buu.ra.yày.gu

~aa.ba.l)àl.lJalà

#LH ma.giil
na. mbâal. r]alJ

magfil.r]ay.gù

#HH buu.raay

buu.raay.bl.gu

'language-ABS'
'water-LOC' ('in the water')

'water-LOC-EMPH' ('still in the water')

'ask-RED-IMP' ('keep asking')

'branch-ABS'
'stone-.-\BL' ('from the stone')

'branch-PL-BlPH' ('just branches')

'water-ABS'

'water-LOC-EMPH' ('still in the water')
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The stress pattern of Guugu Yimidhirr reveals t"'o important characteristics of the

language. The first one is the initial disyllabic domain. The second one is the language's

sensitivity to weight. That iS9 although the initial disyllabic domain may consist of both

hca\l'and light S)"llables, a heavy syllable must still he parsed as the head of a foot. In fact,

according to Haviland (1g]9)9 in words that begin \Vith a heavy-heavy sequence, both

syllables receive equal prominence.

Further evidence for the initial disyllabic domain in the language cornes from the fact

that, although Guugu Yimidhirr has a contrasl between short and long vowels, the latter are

restricted to the first two syllables.

,., The Distribution ofvowellength (Kager 1996a)

a. mul 'eye' e. daw3a(' 'star'

b. waa~ 'crow' f. gambuugu 'head'

c. waa('igàn 'moon' g. bulbuu(mbul 'pheasant'

d. gliurumùgu 'Meat hawk' h. dâaniallJàn 'kangaroo'

There are, however, a few monosyllabic words in Guugu Yimidhirr.

3. 4 nouns: dii 'tea' (loan), miil 'eye', ~ul 'guts', buur 'bird's nest'

4 particles: 'Jaa 'lhat, there' (root l'Jal). yii 'this, there' (root Iyil), yuu 'yes'.
aa (agreement).

Although these fonns are rare. the lengthening of the function words (when in isolation)

strongly suggests that word minimality in Guugu Yimidhirr can he satisfied bya bimoraic

foot.

5.1.2 Disyllabicity in Optimality Theory

In McCarthy and Prince (1993a), the disyllabic shape of the reduplicant in Axininca Campa

is argued ta result from the satisfaction of a constraint requiring that the left and right edges

of sorne morphological domain be aligned with the edges of two different syllables, DlSYLL.

Kager (1996a) in turn proposes that in order 10 account for the initial disyllabic constituent

of Guugu Yimidhir the damain of application of DISYlL should he extended 10 allow for the

alignement of edges of two prosodie constituents.
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4. DISYLL
The left and right edges of the PrWd must coïncide, respectively,
with the left and right edges of different syllables.

DISYLL. however. can onJy impose sorne minimality requirement; it cannot restrict prosodic

constituents to a ma~mally disyllabic shape. Kager must assume that a phonological word

of more than t\\'o syllables is parsed as a recursive PrWd. The recursive structure is argued

by Kager to result from the high-ranking of AUGN-O in the language.

5. ALlGN-O

The right edge of every syllable coincides with the right edge of sorne PrWd.

The ranking DrSYIL » AUGN-O eosures that the latter constraint can never he fully satisfied

in an optimal output Violation of AUGN-O cao be minimized, however, as long as PrWds

are allowed to be recursive.

6. [ [0 0] <J... ]

The prediction then is that these recursive structures should result in multiple violations of

PARSE-o. Kager. however. argues that the binary stress pattern of the language renects the

dominance of AuGN-O by Fr-B~ and PARSE-O, resulting in a double violation of AUGN-<J

for each recursive PrWd. In addition, Kager assumes tbat the high-ranking of Align-Wd:

Align (Pr\Vd. Lert, Stem, Left) accounts for the word-initial position of the Head-PrWd.

7. ([[[(00)] (00» (00)] ... ]

Following Kiparsky (1991) and Kager (1993), Kager further assumes tbat final unary feet

in fonns like [marbugànbigù] and [bûurayày] reOcct the presence of an empty syllable al

the end of the word, with which a binary foot cao he formed. Catalexis in Guugu Yimidhirr

follow5 from the ranking Fr-BrN, Parse-<J» AUGN-RIGHf (Align(LexWd, Right, PrWd,

Right». Kagcr's proposaI is shown in the following tableau. (The square brackets indicate

PrWd boundaries.)
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8. Pr-BI~;DISYLL » PARSE-a » AUG~-<J

Candidates FT-BL'i
!

Dlsyll. PARSE-a AUG~-a

buurayay

..; [[(buu.ra) ].(yày.0)]
!

a. 1 **

b. [(buu).(rà.yay)1 i ***'.

c. [[(bûu).ra).yay) 1 *'* *
!

d. [[(buu)].(ràyay)] ! *' *
t

[[(buu.ra)].(yày»)
i

c. *' ! *

Note that in order to get the correct result~ the constraint AUG~-amust he assumed to a1low

for gradient violations. In (Sa), each misaligned syllable is one syllable away from the right

edge of sorne PrWd. [n (Sb), the leftmost sylliable is two syllables away from the edge,

resulting in a third violation for AuG~-a. [f AUG~-a violations \Vere counted categorically~

(Sa) and (8b) would have two violations each~ i.e. theyeach have two syllables that are not

right-aligned with a PrWd edge.

9. FT-BI~;DIS"rli » PARSE-a » AUG~-O

i
Candidates FT-B~ DlS'1li. 1

PARSE-a AuG~-O

!

buurayaygu
l
1

1
1

a. ..; [[(bliu.ra)].(yày.gu»)
l
l **i

b. [[(buu).(rà.yay)] .(gù.o)] 1 ***'*

c. [[[(buu)].( l'à. yay).(gù.o)] *' 1 **

d. [[(buu).ra).(yày.gu) ] 1 *' **

As shawn in (9b), prosodie constituents larger than two syllables create an unnecessaryand

fatal violation of AUGN-a.
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Although Kager dismisses the idea of an intermediate prosodic unit bet\\'een the foot

and the PrWd~ he acknowledges that there seems to be such a coherent domain of reference

in the grammar of Guugu Yimidhirr. This domain is that of the most embedded PrWd~

which he refers to as the Head-PrWd.3

First~ the Head-PrWd is the onJy domain for main stress. Second, vowel length is

only found within that initial domaine Furthermore, suffix-induced vowel lengthening and

shortening only affect the second syllable of the Head-PrWd.

10. Lengthening suffIXes
a. IrJalgal! fJalgaal-lJu 'smoke-PL"R}>'

b. ImilJaI milJaa-fJu 'meat-Pl7RP'

c. IwululJgurl wulufJgur-fJu 'Iightning~ flame-PURP'

(*wulufJguur-lJu)

Il. Shortening suffixes:
a. /gabii.rl gabir-iU 'girl-ERG'

b. InubuunJ nubun-il 'one-ERG'
c. IgaaJJaal/ gaavaI-ay 'older-sister-DAT'

(*g31Jal-ay)

Kager relates the attrnction of main stress by heavy syllables to the undominated constraint:

Weight-to-Stress Principle (WSP). He further assumes that in a doubly stressed sequence

[I-IH], both feet must stand in the Head-PrWd because of undominated HdWd.

12. WSP
Hea"y syllables have maximal prominence.

13. HOWD
The head of the PrWd is the innermost PrWd.

Note, ho\Ve\'er~ that the latter constraint is introduced specifically to handle the position of

mai n stress in Guugu Yimidhirr. There is no mention by Kager of any other language that

would justify the postulation of HoWo as a universal well-formedness constrnint.

3 Kager states in a footnote that there does not seem to he enough evidence aoss-linguistically for
e~tcnding the Prosodie Hierarehy. However. Kager does wonder. at SOlDe point in the analysis. as to wbetber
the tcrm 'Prosodie Stem' would not he more acœrate ahan Head-PrWd.
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Kager aceounts for the secondaf)' stress patterns by assuming two high-ranked

constraints: RI-ITYPE=T whieh favors trochaic dcfault fect~ and Ho\R\IO!'IY whieh demands

that prominenee of secondary stressed feet (trochaic or iambic) hannonizes with that of the

Hcad-PrWd. That is~ \\;thin the Head-PrWd. trochaic feet are optimal unIess it lcads to a

violation of WSP. SecondaI)' stressed fcet take the same RHlYPE as the Head-PrW~ to

satisfy high-ranking H-\RMO~Y.

Although Kager's analysis aecounts for every aspect of the binary stress system of

Guugu Yimidhirr. it has very little explanatory power \Vith respect 10 language \'ariability.

One central aspect of Optimality Theory is that variability results from the rerank:ing of

universal constraints. The \\~eakness of Kager's analysis is that almost every aspect of the

binary pattern that characterizes the stress system of Guugu Yimidhirr is accounted for by

sorne ne\V constraint ln the next sections~ 1 propose an analysis of the binaI)' system of

Guugu Yimidhirr which is predicated on the notion that variability results from language-

specific rerankings of universal constraints.

S.1.3 The PrStem and Initial Disyllabicity

The analysis presented here reformulates Kager's insights in terms of the model of prosodie

structure developed in this dissertation. For Kager. the position of the Head-PrWd results

from a specifie headedness requirement imposed by the constraint HoWD on recursive

PrWds. In my analysis. the initial position of the head of the PrWd follows directly from

assuming that AUGN-PRSTEM-Le:r is undominated in the language, \Vith the right\vard

directionalityeffects resulting from high-ranking AIL-Pr-LEFr rather than from AUG~-<J.

14. ALIGN-PRSTEM-LEFf
Align (PrStem. Lert, PrWd. Left)

"The left edge of every PrStem coincides \Vith the left edge of sorne PrWd. "

The disyllabicity of the initial PrStem is accounted for by assurning that BRA.'\;'œHEAD is

also undominated in the language.
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15. BRANCHHEAD
The head of a PrStern is in a rhythmic relation \"ith a non-head constituent al sorne
level of analysis. (a. Ft).

Next consider the position of hea\'Y syllables within a word. Kager's WSP is reformulated

in tenns of the constnlinl WaGHf-TO-H(PRSTBt). Recall that in chapter 4, this constraint

was introduced to explain why main stress is preferably assigned to a non-final heavy

syllable. irrespective of its position within the word in the Classical Arabic stress system.

16. WEIGHT-To-H(PRSTEM)
A bimoraic syllable is parsed as the head of a PrStem.

The restriction of heavy syllables to the head of a PrWd in tum follows directly from the

assumption that AUG~-PRSTEM-LEFT is undominated in the grammar. The prediction is that

in any language where WSGHf-TO-H(PRSTE\.f) and AuG~-PRSTEM-LEFf are undominated.

hea,'y syllables will he restricted to the main-stressed fooL These proposais are illustrated

in the tableau helow with the fonn buurâaybigu 'still in the \Vater'.

17. ALJG~-PRST-LEFT; BR-\..-..;œHEAD ; WSGHf-TO-H(PRSTEM) » PARSE-<J » ALL-FT

La-T

1
1 WSGHf-TO- PARSE-<JCandidates AuG~- 1 BRA-..;œ-

PRST-LEFT 1buuraaybigu HEAD 1 H(PRSTat)
1

a ~ [(bliu).(raay)].(b1.gu)
1

!
1
$

b. [(bliu)].(ràay).(bi.gu) 1
*' *i

c. [(buu).(raay)]. [(b1.gu)] *'
!
1
1

Satisfaction of WSGHf-TO-H(PRSTEvI) dernands that every heavy syllable he parsed as the

head foot of a PrStem. The location of main stress on bath bimoraic syllables in the initial

PsStem indicates that MO~OI-IEADID~"ESSmust he dorninated by WSGHf-TO-H(PRS1"E.'t).

Consider also the fact that head syllables receive secondary stress outside of the

initial PrStem. These secondaI)' stresses show that STRESs-TO-H(Pr) is high-ranking in the
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language, with saùsfaction of STRESs-lD-H(Fr) resulting in every foot head projecting a

grid mark on level l, whether they are pu-sed by a PrStem or nol In addition, domination

of MOSOHE-\DEI>r\"ESS by WSGHf-lD-H(PRSTE\f) ensures that every head f<Xlt in a PrStem

will project a grid mark on level 2, and then on level 3.

18a * * line3 H(PrWd)
* * line :2 H(PrSlem)

(*) (*) (* .) line 1 H(Ft)

flfl flfl fl J.l
[(buu).(!"aay)].(bi.gu)

In a ward beginning with (wo heavy S)·Uables, the ma~mally disyllabic shape of the initial

PrStem follows from fully satisfying bath AUGS-PRST-LEFr and WElGHf-lD-H(PRSTBf).

In forms with only one initial heavy syllable, however, the disyllabic shape of the PrStem

follows from satisfying B~"I;ŒlHE-\D. This is illustrated below with the trisyllabic form

[buurayày] 'water-LOC' .

19. AUG~-PRST-LEFf;BR-\,"I;œHEAD ; STRESs-ro-H(Pr) ; WElGHf-TO-H(PRSTE\l) »
MosOHE.~r:ss » PARSE-o » ALL-Pr-LEFf

Candidates AuGS- BR-\."I;Œl 1WElGHf-TC}- P.-\RSE-O

buu!"ayay PRST-LEFr HEAD 1 H(PRSTE\t)

a. yi [(buu). ra]. (yày.0)

b. [(buu».(ràyay) *'

c. [(buu)]. [(!"àyay)] *' *'

d. [(buu).!"a].yay *'

As shown by the output form in (l9c), 1 adopt Kager's proposai that final unaI)' feet are

parsed as monomoraic disyllabic feet (of! 0), violating NoHEWlESSSHL. This proposai is

discussed in more detail in the next section.

Consider now trisyllabic forms without heavy syllables like [wululJgur] 'lightning,

fiame'. BRA"I;œHEAD ooly requires that the head syllable or the head foot of a PrStem he in
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a rh)1hmic relation with a S)·lIable in a non-head position. Ma~rnally disyllabic domains in

longer words would have to follow from sorne other constraint to rule out candidates like

*[(wu.lu).agur] and *[(buu).(ràyay)]. Ta accounl for the rna~mally disyllabic PrStem. 1

propose that strict disyllabicity resulls from the interaction of BR~"ŒlHE-\D \Vith two high

ranking constraints: AUGN-PRWrrRIGHf \Vhich requires that a PrWd end in a foot. and Pr

ro-PRSTE\1 which requires a foot parsed by a PrStem to be ils head.

20. FT-To-PRSTEM
E"ery foot dorninated bya PrStem is parsed as its head.

21. ALIGN-PRWD.. RIGHT
Align (PrWd. Right~ F~ Right)

"The right edge of every PrWd coincides with the right edge of sorne foot."

Note that in a two-footed structure. there is a conOict between MCY.'OHEA~ESSand Pr-~

PRSTE\1. Here 1assume that the crucial ranking \Vith respect 10 such structures is as follow:

WEGHf-TO-H(PRSTal) » MQ-"';~r.ss » Pr-ro-PRSTE.\f. The role played by these

constraints and by AUG!'-PRWrrRl'GHf is illustrated in the two tableaux belo\\'.

22. AUG~-PRST-LEFr; BR~~ŒlHEAD; WSGHf-m-H(PRSTBI) » MCNOHEADED~r.ss »
FT-ro-PRSTBI ; AUG~-PRWJ>RIGHf » PARSE-O » AIL-Fr-LiTT

Candidates WElGHf-1D- M<:N)- FT-1D- Au~-

wululJgur H(PRSlBf) HEAŒD PRSTB1 1 PRWo-RIGI-IT

a v [(wu.lu)].(Dgùr .0)

b. [(wu.lu).(fJgur .0)] *'

c. [(\Vu.lu).(agùr .0)] *'

d. [(wli.lu).rJgur] *'.

[n (22b-e)~ both feet are parsed by the PrStern. Satisfaction of MO~OHE-\DED~T"f.SSin (22b)

rcsults in a violation of FT-1D-PRSTEM~while in (22c) satisfaction of FT-1O-PRSTEM creates

a fatal violation of M(Y.\I;OHEr\I::>E1>.''ESS. The candidate in (22d) violates AUGN-PRWo-Rl'GHf.
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23. AUGS-PRST-LEFf; B~\;œHEAD; WSGHf-ro-H(PRSTE.\I) » MŒ'ŒIEADEJ::>l'"ESS »
FT-ro-flRS'fE.\.1 ; AUG~-PRWo-RJ:GHf » P.-\RSE-(J » ALL-Pr-LEFf

Candidates BRA.'iœ- WSGHr-~ McNJ- FT-ID-

buurayay HEAD H(PRSTEM) HEAŒD PRSTEM

a. ,; [(buu).ra].(yày.a)

b. [(buu)].(ràyay) *'.
c. [(buu).(ra.yay)] *'
c. [(buu).(rà.yay)] *'

As shawn in (23a), the optimal candidate satisfies the bigh-ranking structural constraints of

the language, with the exception of ALL-FT-LfFr.

In tbis model then.. the restriction of main stress and of heavy syllables to the initial

disyllabic constituent follows from satisfying the two undominated constraints WEIGHT-~

H(PRSTE.\'I) and AUGr-.:-PRST-La:T. The strietly disyllabic shape of the initial constituent is

the result of satisfying BR~~œHEAD and MO~OHEADfD~"ESSwithout violating the lower-

ranked structural constraints Pr-m-PRSTBI and AUGN-PRWo-RIGHT.

5.1.4 lambic Feet in a Tro~haic System

An important aspect of the stress system of Guugu Yimidbirr is that it a1lows for either an

iambic or a trochaic pattern depending on the prosodic shape of PrWds. More precisely, the

rhythmic pattern of any PrWd is dependent on the presence of heavy syllables within the

initial disyllabic domain. Whenever this initial domain is left-headed, subsequent feet are

aIso left-headcd. When the initial prosodie domain is right-headed.. ail following fcet are

right-headed. Following Kager (19900), 1 assume that feet are trochaie, unless there is a

conniet \Vith the hcadedness of the initial prosodie domain.

Before discussing in more details my anaIysis of Guugu Yimidhirr's trochaic

system, consider how metrical analyses have dealt with the problem of a language with

variable foot-headedness within its stress system. Ta my knowledge, there is no reeent
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analysis of Guugu Yimidhirr within the metrical framework. However. the stress system of

YidiJl. a close1y related language. presents a similar problem which has been extensively

studied. The YidiJl stress system is described by Halle and Vergnaud (1987) as fol1ows.4

24. YidiJl: Stress falls on even-numbered syllables. if the word contains an even
numbered syllable with a long vowel; otherwise. stress falls on odd
numbered syllables. (Hayes 1981; Dixon 1977)

Gi\'cn thc variability of foot-heads in YidiJl. Halle and Vergnaud propose that constituency

on the metrical grid be implemented on two different planes simultaneously. On Plane 1.

the line 0 constituents are righl-headed: on Plane 2. they are lefL-headed. The inappropriate

plane is deleted by a subsequent rule: whenever there is a constituent head dominating a

long vowel on Pl, P2 is deleted; otherwise. Pl is deleted. Crucially. in this Madel,

headedness is dependent on constitueney. but metrical constituents inherently have a head.

This proposai. however. cannot he readily extended to the Guugu Yimidhirr stress system.

Most particularly when the initial prosodie domain contains two hea\)' syllables. Aceording

to Halle and Vergnaud's formulation. given that in an initial disyllabic domain containing

t\\'o monosyllabic feet there will he both a constituent head dominating a long vowel on Pl

and a constituent head dominating a long vowel on P2. One would then prediet an iambie

pattern. rather than the trochaie one found in these forms. An addi tional rule therefore is

necded Lo ensure that whenever there are 1WO potential heads within the initial disyllabic

domain. il is Pl tOOt deletes. That move. however. would requiTe allowing for (HH)

consti tuents.

A different proposai by Crowhurst and Hewitt (1995) relies instead on the presence

of hcadless feet throughout Most of the metrical derivation. Following Hammond (1989).

Halle (1990). and Halle and Vergnaud (1987). theyassume that metrical groupings and the

assignment of stress-bearing heads to those metrical constiluents are independent steps in a

derivation. Crowhurst and Hewitt (1995) argue that there is a layer of feet assigned carly in

4 Sec Hung (1994) for an anaIysis of YidiJ] witbin the Optimality framework.
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the dcrivation which is unheaded and insensitive to weight distinctions and whicn plays a

raie in the morphology. The assignment of metrical headsy on the other hand, result from

quantity-sensitive rules which apply within the post-lexical clitic domaine

25 a. Quantity-Sensitive Head Assignnrent
Within a PrWdy assign a head to the syllable containing the rightmost long V.

b. YidinY lnitial Head Assignmenr (default rule)
Within a PrWdy assign a head ta the initial syllable.

Again, an initial prosodic domain containing t"'o monosyllabic feet is problcmatic for the

proposed anaIysis, since bath the rightmost heavy syllable and the initial syllable receive

main stress in these forms.

Thcse t\\'O metrical analyses crucially rely on the fact that in YidiJl underlying heavy

syllables are always found in an even-numbered position. This is obviously not the case in

Guugu Yimidhirr and that is where both proposais fail 10 account for its stress system.

Consider now Kager's (1996a) analysis of the stress system of Guugu Yimidhirr in

an optimality-theorctic frarnework. Under ûTy fonnulations of the type: "do this, except

when tl are treated as resulting from satisfying sorne structural constraint at the expense of a

lower-ranked one. Thus, for Kager, foot-headedness within the Head-PrWd follows from

the Weight-to-Stress Principle dominating FT-FoRlvf[TROCHAlCJ. Within the whole PrWd,

satisfaction of the constraint HAR."fO!'ol- results in ail additional feet sharing the same

headedness as the main-stressed fOOL5

26. HARMONY (Kager 1996a: 15)
Feet have identical headedness within a PrWd.

Kager's proposai is based on 1"'0 crucial assumptions: (a) that PARSE-o is undominated in

the language in arder to acCOURt for an initial (LH) foot and (h) that minimal violation of

AuG~-a forces the parsing of uneven troehaic feet (HL), even though bimoraic syllables

5 Kagcr notes that McCarthyand Prince (1986) propose a similar fool harmony process for their analysis of
Yidi..r stress.
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can be parsed as a unique foot within the HdWd. Thus, in his analysis, both iambs and

uncvcn trochees are allowed by the language.

[n the next section 1 refonnulate Kager's analysis of metrical prominence in Guugu

Yimidhirr in tenns of the model of prosodic structure devel0Ped in this dissertation.

5.1.5 Headedness and Grid Prominenee

[n Guugu Yimidhirr, the rhythmic pattern of a PrWd is depcndent on the location of weight

within the initial disyllabic domain. Note, howcver, that if the initial disyllabic domain is

parsed as a PrStem as assumed here, then the iambic pattern cannot simply follow from the

location of the heavy syllablc. An LH constituent cao he parsed as either a branching

PrStem [o~( 'ollll)] or an iarnbic foot [«(JIl' 0llll))' What is striking about the iambic pattern

is that, although a right-headed PrStem does not violate either WSGHr-TO-H(PRSTI:."f) or

FT-FOR.\f[TROCI-L-\IC], the optimal output results in the bimoraic syllable being parsed as the

head of an iambic foot violating both high-ranking constraints.

Ta force an iambic pattern on the initial LH sequence, 1 propose that AUG~-P-STE\.I-

LE:Fr aIready introduced in the analysis of Japanese truncation is undominated in Guugu

Yimidhirr.

27. ALIGN- P-STEM- LEFT
Align (P-Stem, Left, Ft, Left)

"The left edge of every P-Stem coincides \Vith the Icft edge of some foo1."

This constraint would thus dominate bath WElGHf-TO-H(PRS~l) and Pf-FOR.'I(TROCHAIC)

in the language. Following Kagcr, 1 assume the domination of FT-FoR\f(TROCHAIC] by

H.·\R\10~1·.

28. HARMONY
Feet have identical headedness within a PrWd.

As a consequence of the latter constraint's domination of Fr-FOR."f, any initial iambic foot

resulting from satisfying AUGN-P-STB1-LEFr and WT-IŒl'T will enforce further violations
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of FT-FoRM[TROCHAIC] throughout the PrWd domaine These rankings are shawn in tableau

(29) below \Vith the form [magiillJaygù] 'branch-PL-E.\-lPH' ('just branches').

29. AUGS-PRST-LEFT; 8R..'-'\:GlHEAD ; AUGN-P-STEM-LEFr ; Ho\R'-lO~Y » WSGHr-TO

H(PRSTE\l) » Pr-FOR\1[fROCll-\IC]

Candidates AuGs-P- 1 HAR-wY.-.y WEIGHf-TO- FT-FoR.\l

magiil'Jaygu STE\(-LEFf H( PRSTE.\l) ITROCHAIcj

8. v'[(magfil) ].(I)ay.gù) * **
b. [ma.(gfil) ).(lJày.gu) *'
c. [(mag"l)).(I)ày.gu) *r * *.

As shown by the candidate in (29a). satisfaction of AUGN-P-STE\1-LEfT mies out an initial

unfooted syllable. resulting in violations of both WSGHr-ro-H(PRSTE\l) and FT-FoR."l

[TROCI-LO\[C]. In words \Vith a bimoraic syllable at the right edge. on the other hand. therc is

no nced ta assume. as does Kager. that the disyllabic constituent parses an uneven trochaic

foot.

30. AUGS-?RST-La=r; BR.-\.-..:œHEAD ; AUGN-P-STE.\f-LEFr ; H-\R'-lO~Y » WSGHr-TO

H(PRSTE\l) » FT-FoR.'-fLTROCllo\IC]

Candidates AuGs-P- H.-\R\(Q'''Y WSGHf-TO- FT-FoR.\f

buurayay STBf-LEFr H(PRSTE\l) ITROCHAICj

a ..; [(bûu).ra).(yày.a)

b. [(bûu.ra) ].(yày.a) *'

In fact as shawn by the non-optimal output in (30b). an uncven trochaic foot incurs a fatal

violation of WBGI-IT-TO-H(PRSTE\l).

Finally consider the presence of catalectic syllables word-finally in a numbcr of odd

numbered syllable words. Here 1assume that the presence of a catalectic syllablc at the right

edgc follows directly from satisfying AUGN-PRWI>-RIGHf. Without catalexis. the presence
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dircetly by the PrWd~ \iolating both AUGN-PRWo-RIGHf and P..\RSE-a.

Supporting evidenee for the catalcxis analysis cornes from the iambie stress pattern.

Within this panern~ a final momie syllable is ncver stressed. Note that under the assumption

that non-moraie syllables are headless~ the final moraie syllable is the only available foot

head.6

Consider first a PrWd without a final cataleetie syllable, as in the quadrisyllabic

fonn shawn below.

31a. *
[. (*)] (. *)

~l J.I.J.I. f.l JI
[( ma.giil)] .(lJay.gu)

27b.* * line 2
[. (*)] (* .) line 1

~l J1Jl J.I. J.I.
[(ma.giil)].( lJay.gu)

Every foot-head projects a line 1 grid marie Satisfaction of H-\R.\fO~Y, however, requires

that every foot have identical headedness, as illustrated by the non-optimal output in (27b).

On line 2, there is a grid mark for every PrStem-head.

As shawn by the melrical grid in (32), only moraie heads may project a line 1 grid

mark. This requirement can he regarded as an instantiation of the Continuous Column

Constraint of Halle and Vergnaud (1987), under the assumption that a mora is the head of

a syllable.

32a. *
[. (*)]

J.l J.lJ.l. J.I..
[(ga.mbuu)] .(gu.a)

28b.* * line 2
[. (*)] (. *) line 1

JI J.l.Jl fA..
[(ga.mbuu)] .(gu.a)

•

If (gu) were treated as a unary foot~ there wouId he no principled reason for the faet that the

final syllable is unstressed in the iambic pattern but stressed in the trochaic pattern (cf.

(wu.lu).(lJgùr.a) 'Iightning, flame' and (m~.bu).(gàn.bi).(gù.(J)'still in the cave'). Notice

that fonns Iike [bliu.,raay.bl.gu] 'still in the water' offer clear evidence against any analysis

6 The analysis of ~fobawk in §5.2 discusses in more delail this particular assmnptioo. See also the anal}·sis
proposed by Cohn and McCarthy (1994) for the bebavior of schwa in the stress system of Indonesian.
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of *[gambûu.gù) in tenns of stress clash. On the other hand~ byassuming that the head

syllable of a disyllabic monomoraic foot cannot project a grid mark at level 1 \\'henever

such a projection would result in a violation of undominated Ho\RMO~Y, we can provide a

straightforward account for the lack: of secondar)' stress on the final moraic syllablc of odd

numbcred words in the iambic stress pattern. These proposais are illustrated in the tableau

below.

33. AUGS-PRST-LEFT; BR.-\.-..:œHEAD ; AUGN-P-STaf-LEFf ; Ho\R.\KY.'-.'Y » WEGHf-TO

H(PRSTE.\f) » STRESs-TO-H(Pr) » Pr-FOR.\f(TROCl-l-\IC]

Candidates AuG~-P- HAR.\lONY STRESS-TO- FT-FoR\f

~ambuuj:!u STBf-LEFT H(FT) (TROCI-l.\IC1

o. yi [(ga.mbûu) ].(gu.<J) * *
b. [(gambtlu) ].(gù.<J) *' **.

In (33a), the final unstressed foot of the optimal candidate output is assumed to satisfy Pr

FOR.\t(TRoCHAIC]. This assumption follows directly from the position taken here that

metrical constituent headedness and grid prominence are 1\\'0 interrelated but independent

nolions.

Ta sum up~ in my analysis of the stress system of Guugu Yimidhirr, the location of

main stress follows directly from the proposaI that AUGN-PRSTBI-LH-T is undominated in

the language. That the PrStem May contain two main-stressed fee~ on the other hand, is

assumed to follow from the domination of Mœ-:OI-IEADEIY.\;FSS bv WBGHf-TO-H(PRSTE\f),

while the iambic pattern is assumed 10 folio\\' from the domination of both WEGHf-1O-

H(PRSTBt) and Pr-FOR\trrROCHAIC] by AUGN-P-STE\t-La:r.

5.2 Ternary Stress Systems

In standard Optimality Theory~ directionality effects in languages \Vith binary stress

systems are captured through a constraint that requires the left or right edge of every foot to
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coincide with the corrcsponding edge of some PrWd. Satisfaction of AIL-Fr. however. is

depcndcnt on ils interaction with two higher-ranked constraints Fr-SN and PARSE-(J. In

most languages, ALL-Pr translates inta minimal (or graduai) violations in words longer than

t\\'o syllables. Ternat:' stress patterns present an interesting problem for such a view of foot

distribution in that optimal outputs created by ternary systems usually display numerous

\'iolations of PARSE-(J which do minimize violations of ALL-FT violations, but never result

in full satisfaction of the latter constraint in words longer than four syllables.

In the model of prosodie structure developed here, the eonstraint AUG~-PRSTBf

LEFr has been shown to provide a unifted aecount for a number of phenomena in languages

as diverse as Japanese. Arabie and Guugu Yimidhirr. Directionality of foot parsing, on the

other hand, has becn argued to follow from a version of ALL-Fr-Le:rIRIGl-IT that requires

the alignment constraint to he subdivided into Au.-Fr1• ALL-Pr2. AIL-Fr3,.. etc. (cf. Kager

1996b).

Neither AUG~-PRSTBf nor AIL-Fr requires that more !han one foot be parsed by

sorne PrStem in a PrWd. however. The Prosodie Hierarchy only requires that every PrWd

ha\"c at least one PrStem as its head, and that every PrStem have at lcast one head fooL Any

number of fect May be immediately dominated by the PrWd. SA far in the study of stress

systems prescntcd in tbis thesis, the ooly constraint that has becn argued ta crucially internet

with AUG~-PRSTE.\;f, resulting in minimal violation of the alignment constraint, is WElGHr-

lD-H(PRST8.f) in Arabic. In the next two sections. 1 will show that ternary stress systems

present strong evidence that sorne languages must allow for PrWds \Vith multiple PrStems.

5.2.1 Cayuvava

In arder to illustrnte how temary stress systems are optimally genernted in this model of

prosodic structure, 1 begin \Vith a fairly straightforward system, that of Cayuvava (Kagel'

1996b).7

7 The Cayuvava data is originally from Key (1961). The Jaoguage's temary pattern bas beeo anaIyzed in
mclrical thcory by Halle éDld Vergnaud (1987). Levio ( 1988). Dresher and ùdJiri (J991). and Hayes (1995).
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34. Cayuvava Ternar)' Stress System

a. dâpa 'canoe'

b. t6.mo.ho 'smalt waler container'

c. a.d.po.ro 'he already turned around'

d. a.ri.pLro.to 'already ptanted'

e. a.ri.hi.hf.be.e '1 have already put the top on'

f. ma. ra.ha.ha.é. i.ki 'their blankets'

g. i.ki. tâpa. re. ré. pee ha 'the water is clean'
h. ta-a.di. r6.00. J3u. rU.ru.ce 'ninety-nine (first digit)'

Cayuvava is a language without vowel length distinction. Any vowel sequence represents

(wo syllables. Main stress is initial in disyllabic and trisyllabic words and is found on the

antepenultimate in longer words. Whcn the word is long enough~ stress falls on every third

syllable counting leftward from the main stressed syllable.

S.2.1.1 Previous Analyses

T",o recent analyses, that of Kager (I996b) and Green and Kenstowicz (1995)~ have

refonnulated traditional accounts of temary stress systems within the optimality-theoretic

framework. Kager adopts Hayes' (1995) view that temary rhythm is achicved at the cost of

cxhaustivity with regard ta syllable parsing. Grecn and Keostowic~ by contrast~ follow

Halle and Vergnaud (1987) in postulating an additional type of foot: the amphybrach foot~

in which the head is one syllable away from each foot edge.

ln the seriai framework of Hayes (1995), foot parsing is iterative and is assumed ta

examine a fi ni te 'window' (syllablc sequence) for each iteration.

35. Foot Parsing Localit)' Parameter

a. Strong Local Parsing When a foot has been constructed, align the wiodow for

further parsing at the ncxt unfooted syllable.

(unmarked value of the pararneter)

b. Weak Local Parsing When a foot bas been constructed, align the wiodow for

further parsing by skipping over ~/, wherc possible.

(markcd value of the parameter)
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• Under tbis foot parsing algorithm~ Strong Local Parsing results in a binaI)· stress pattern,

while Weak Local Parsing creates a ternary stress pattern. Hayes proposes the following

analysis for Cayuvava.

36a. Syllable Extrametricality

b. Foot Construction

c. Word Layer Construction

cr --> (0) / -lword

Fonn syllabic trochees from right to left:

1. Employ ~'eak local parsing.

ii. Degenerate feet are a1lowed in strong position.

111. Footing is non-persistent.

End Rule Right

•

Strikingly, Cayuva\'a differs from most tcmary systems (cf. Chugach and Estonian) in that

adjacent feet never surface. Whenever the grouping of syllables into tcmary constituents

resul ts in t\\'o left over syllables at an edge, the t\Vo syllables are ncver regrouped into a

binary constituent (36d-g). Thus, in words consisting of 3n+2 syllables~ we find a double

upbeat: i.e. the first t\\'o syllables are stressless. In Hayes' framework~ the initial double

upbeat is derived from the assumption that foot construction is not persistent in the

language (36biii).

37. Persistent Footing
If t\\'o stray syllables are left at the end of the initial parse~

they are regrouped inta a syllabic trochee.

The cnd result of the leftward iterative foot parsing is the assignment of a degcnerate unary

foot al the left edge in 3n+2 words. When the word layer is constructed over the foot layer~

this degenarate foot is deleted.

In Kager's constraint-based analysis, undominated Pr-B[~ ensures lhat no unary

fcct arc ever created. Weal local parsing is reformulated as a constraint which forbids

adjacent feet~ \Vith non-exhaustivity being enforced by the ranking *PrFT »PARSE-cr.

38. *FTFT
Feet must not he adjacent.
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• The high-ranking of the coostraint *PrFT~ however~ cannot explain the choice of (39a) over

the ungrammatical (39b) which does not violate either *PfFT or Au.-FT-RIGHf.

39a. (t6.mo).ho b. * to.(m6.ho)

•

Ncither Hayes and Kagel' cao relate the choice of (39a) over (39b) through satisfaction of

either the weak parsing parameter or the constraint *PfFT. Thus Hayes must appealto the

notion of extrarnetricality and assume tbat a word-final syllable is invisible to foot parsing.

Similarly, Kagel' uses the ar version of extranletricaJity and proposes a dominance relation

betwcen NO'rIN..\L and AlL-Pr-RrGHf.

40. *FTFT; NO~HNAL » PARSE-O » AU.-FT-RIGHf

1
P.-\RSE-OCandidates *FTFT Î NO~"IDiAL AIL-FT-R

!
o. ..; a.ri.(pf.ro).to 1 *** *1

b. (a. ri ).(pf.ro). to *' 1 * ****j

c. (a.ri). pi .(1'6. to) 1 *' * ***j

Kager's analysis adequatcly describes the stress system of Cayuvava. There is, however,

liLtIe evidence provided that supports the introduction of *FTFT as a universal constraint,

except to spccifically address the question of how to explain the lack of foot adjacency that

characterizes temary stress pattems.8

In their analysis of temary systems, Green and Kenstowicz also need sorne version

of the *FTFT constraint which they fonnulate as *o)(a. In contrast with Kagel', however,

thcir analysis is based on the proposai that FT-B[~ should he decomposed into t\\'o distinct

constraints: MIN-2(f.l,a)~ which set a lower bound on foot size, and LAPSE (Green 1995).

41. MIN-2f.l, MIN-2o: a metrical foot contains two moras or two syllables.

LAPSE- ...., LAPSE-O: adjacent unstressed rnoras or syllables must be separated bya

foot boundal)'.

8 The role played by Kager's *FrFr constraint is further examined in the accounl of the optionally temaJ)·
stress pallern of Eslooian in §5.2.2.
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• Green and Kenstowicz generate the ternary stress pattern of Cayuvuva by assuming the

following constraint ranking: LAPSE-cr » Au..-Pr-RIGHr » PARSE-O'. Since there are no

restrictions imposed on possible fee~ Green & Kenstowicz propose that the \Vay to satisfy

L\PSE-O in rive-syllabe words while minimizing ALL-Pr-RIGl-IT violations is 10 assume that

the main stressed syllable is parsed as the head of an amphibrach foot: [a.(ri.pf.ro).to}. This

givcs the wrong result, however, for longer words as shown below

423.0 (ta-a).di.(ro.bo).j3u.(ni.ru).ce b. * ta.(3.odf.ro).bo.(J3u.ni.ru).ce

•

Green & Kenstowicz argue tbat the fail ure of the double amphibrach in nine-syllable words

indicates that sorne additional constraint must dominate ALL-Fr. They assume a constraint

which favors left-headed feet HEAD-L The amphibrach imposed on five-syllable words,

however, becomes problematic if HEAD-L dominates AIL-Pr. Thus the need 10 introduce

*0)(0' as another high-ranking constraint in the stress system of Cayuvava. Again however,

these constraints are not enough to account for the stress pattern in [ma.(ra.ha).ha.(é.i).ki).

Green and Kenslowicz must therefore add M-\IN(STRESS)-L to their analysis in arder to

generatc the correct stress pattern in the seven-syllable word.

This analysis presents a number of problems. The loss of generality resulting from

the decomposition of Fr-8n-.; makes foot parsing something mueh more like a guessing

game than one would like on acquisition grounds. That is, the typology of possible feet

includes now unary, binary, temaI)· and unbounded constituents, rather than being

restricted to binaI)· constituents. On empirical grounds, the faet that ncarly evcry odd

numhered syllable word require the introduction of an additional constraint in order to he

corrcctly generated brings into question the cxplanatory power of Green and Kenstowicz's

model.9

9 Aithough Green and Keosto\\"icz (1995) also discuss the optional tcmary system of Estonian. nonc of the
three constraints introdua:d in order to specifically explain the ternary patterns in Ca)lIvava seems to play a
role in the Estonian stress system. HEAD-L. ho\\"ever. is argued to play a roIe in the stress system of
Piraha.
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1n the next section, an anaIysis of the stress system of Cayuvava is proposed that

only requires the addition of one structural constraint and sorne reranking of the constraints

already introduced for Arabic, Japanese and Guugu Yimidhirr in order to generate the

temary patterns of Cayuvava

5.2.1.2 Ternary systems and the PrStem

At issue in tbis section is ho\\' ta account for temary systems in lerms of the structural

constraints already introduced in the preceding chapters. In the model of prosodic structure

dcveloped here, the most harmonic PrWd is assumed ta follow from satisfying AUG~

PRSTE\I, PARSE-O and ALL-FT-LFFTIRIGHf, with minimal violation of the latter constraint

enforced in sorne contexts by the high-ranking of BR."-.'iœHEAD. In longer words, minimal

violation of AUGN-PRSTE\I has bœn argued to result from satisfying fully WEJGHf-TO

H(PRSTE\t). Here ( propose that the temary pattern of Cayuvava, in which ternary

constituents iteratively parse the whole ",ord, cao he accounted for by assuming the

domination of AUG~-PRSTE.\1by sorne constraint which requires the left edge of every foot

to coincide with the left edge of sorne PrStem.

40. ALIGN- Fr· LEFf
Align (Foot, Left, PrStem, Left)

"The left edge of every foot coincides with the left edge of some PrStem. ft

Satisfaction of this constraint requires two conditions to he met: (i) that every foot he parsed

bya PrStem and (ii) that each foot he left-aligned with a PrStem. The candidates in (41) ail

violate AUG:-.:-Pr-LEFr.

41 a. PrWd b. PrWd c. PrWd
1 1

~~PrStem PrStem
~ 1ftFt Ft Ft Ft
1 1 1 1

0J.l.... OIJJ.l OIJ OIJIJ OJ.l1J OIJJ.l
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• For each of the candidates. the left edge of the final foot is not aligned with the left edge of

the PrStem. By contrast, only (4Ia) violates Pr-m-PRSTE\f.

42. FT-Ta- PRSTEM
Every foot dominated bya PrStem is parsed as its head.

ln a language where both AUGN-Pr-LGT and Pr-m-PRSTEM are high-ranking, the prosodic

structure in (4Ia) is the least harmonie candidate. The candidate in (4Ib), on the other hand,

\'iolates AUGS"-Pr-LFFT. but would satisfy AUGN-Pr-RIGHr. Crucial for fuis analysis of the

tcmary pattern of Cayuvava is that the prosodie structure in (4Ic). in which a foot is parsed

directly by the PrWd. always violates AuGN-Pr-LEfTIRIGHr. The daim is that in languages

whcre AUG:"-Pr dominates AUGN-PRS~(, the result is thal eaeh foot is dominated by a

di ffcrent PrStem. 10

Consider al this point the stress system of Cayuvava. Il is c1ear from forros such as

(ddpa) and (Iomo)ho that feet are trochaic. [n addition. the leftward directionality effcct of

foot distribution and the initial double upbeat in sorne forms strongly suggest that AUGN

PRSTE\.f-RIGHT dominates PARSE-(J in the language.

43. ALIGN- PRSTEM- RIGHT
Align (PrStem. Right. PrWd. Right)

"The right edge of every PrStem coincides with the right edge of sorne PrWd."

Observe how main stress is always three syllables from the right edge, even when strict

disyllabicity could he obtained.

44a a.(rf.po).ro b. *(a. ri ).(p6. ro)

•

Kager argues that such fonns present strong evidence for undominated NO~""FN"ALHFT. In

contrast with Kager's proposai, 1 argue that the nonfinality of main stress is an effect of

AUGS"-Pr-LEFT and AUGN-PRSTBf-RIGHT rather than NO!'.~ALHFT. This is illustrated in

the two tableaux below.

lOin the analysis of Japanese tnmcation. AUGN-Fr-LEFr. although low-raoking. oeVa' reœives mo~ than
one ,"iolation. lbal is. the optimal oUlpul had al mosl one fool thal was nOl lefl-aligned with a PrStem.
eilhcr by bcing part of a bipodal PrSlem or by being parsed directly by the PrWd.
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Note that AIL-FT-RIGHI' evaluates how far cach foot is from the right edge. That is,

AI.L-Prl-RIGHT is the rightmost fooL

45. Pr-To-?RSTBI; AUG~-FT-LEFf » AUG~-PRST-RIGHT » P.-\RSE-O » AIL-FT

RIGHT

Candidates AuGs-Pf- AUG~-PRST- P.-\RSE-O Al.L-Pr-

tomoho l..EFr RIGHT RIGHf

8. ~ [(té.mo).ho] *1

b. [to.(rna.ho» *' ...Il

c. [(té.mo)].ho *' * *1

In the optimal candidate, AIL-FT-R!GHf is the only violated constrainL [n a disyllabic farm

such as [(dapa)], on the other hand, ail the constraints in the tableau are satisfied fully.

As iIlustrated in the tableau below with the parsing of a four syllable word, the

domination of PARSE-O by both AUGN-FT-LfFf and AUGl'-PRST-RIGl-IT results in an initial

syllable directly parscd by the PrWd.

46. FT-ro-PRSTE\I; AUGl'-FT-LEFr » AUGN-PRST-RIGHT » P.-\RSE-O » Al.L-Pf

RIGHr

Candidates AuGl'-FT- AUGS-PRST- PARSE-O Au..-FT-

ariporo LEFr RIGHf RIGHr

8. ~ a.[(rLpo).ro] * *1

b. r(a.ri) ).f(p6.ro)J *' ...Il **2

c. [(a.ri)] .(p6.ro) *' * ...Il **"

d. [(a.ri).(p6.ro) ] *' ...Il **"

e. [(a.ri).po].ro *' * **.
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The final foot in (46c) violates AUG~-Pr-LEFf, since it is parsed directly by the PrWd. In

(46d), AUGN-Pr-LEFf is violated because the rightmost foot cannot he left-a1igned with the

PrStem. In (400) the optimal candidate violates lower-ranked P.-\RSE-O and ALL-Pr-RIGHf.

Thc next tableau illustrates the constmint rankings involved in the optimal parsing of

a tÏ\'e-syllable word. As notOO before, what is most striking about 3n + 2 syllablc words is

that they always surface with a double upbeal This initial double upbcat, 1 have argued,

follows directly from the satisfaction of AUGN-PRSTBf-RIGHf.

47. FT-rID-PRSTE\·( ~AuG~-FT-LEfT » AUG~-PRST-RJGHf » P.-\RSE-O » ALL-FT

RIGHf

Candidates AuGN-Fr- AuG~-PRST- PARSE-(J AlL-Pr-

aripiroto LEFr RIGHf RIGHf

6. ..,; ari. [(pî.ro).toJ ** *.

b. (a.ri). r(pf.ro).to] *' *1 ***2

c. [(a. ri) ). [(pf.ro).to] *' *1 ***.,

d. [(a.ri). pi l. [( r6.to)1 *' .,.1. ***..,

In the optimal candidate in (47a) bath AUG~-FT-LH-T and AUGN-PRST-RIGHT are satisfied

fully. Interestingly, in aIl the forms revicwed so far, no optimal candidate violates AuG~

PRST-RIGHf. This is not the case, however. in words \Vith more than five syllables. The

problem here is how to ensure that in such words no more than two syllables will he left

unparscd.

ln his analysis of temary systems, Kagcr (l996b) propose the constraint PARSE-2 to

rcstrict sequences of unparsed syllables. This constrainl is argued to completely eliminate

the necd for PARSE-O. According to Kager. in Cayuvava. P.-\RSE-2 is dominated by bath

*FTFT and NCY.'.TflN.-\L.

48. PARSE-2
One of two adjacent stress units must he parsed by a foot.
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• 1n chapter 4, 1 proposed a different type of constraint, WEAld'r\RSEC~D, which is assumed

to he undominated universally, to restrict the number of unparsed syllables in PrWds.

49. WEAKPARSECOND
A Mora in a non-head syllable is adjacent 10 at most one mora
in a non-head syllable.

ln a leftward trochaic system like Cayuvava, WEAKP.-\RSECa--n only allows double upbeats

al the left edge. 11 As noted by Hayes (1995), in languages where every foot is assigned

sorne stress, main stress on the fourth syllable From the right edge seems to he completely

unaltested (*[(ti.ri).po].ro ).12 This would follow directly from the WEAKP.-\RSECa-.D.

Thesc proposais are illustrated in the threc tableaux helow.

50. WE-\KPARSECœ.'D; Pr-TO-PRS1"E.'1; AUGl"-Pr-LEFf » AUGN-PRST-RIGI-IT »

P.-\RSE-a » AIL-FT-RIGHf

Candidates

arihihibee

s. ..; [(ari).hi).[(hf.be).e]

b. a. ri. hi. [(hf.be).e]

c. a.(ri.hi).rChf. be).el

*'
*'

AUGS-PRST-

RIGHf

*

PARSE-a

***

*

•

As shawn in (50b) above and (51d) below, a1though P.o\RSE-a is low-ranking in the system,

the undominated status of the WE·\KP.-\RSECa-ID ensures that any syllable not parsed as the

hcad of a foot will not he adjacent to more than one Mora in a non-head syllable.

1 1 ~ote that the optimal candidate oUlput in (47) does not violate the WEAKPARSECa"-D. since each mora
in a non-bcad syllable is adjacent to only one other mora in a non-head syllable.
12 Al leasl in languages without headless syllables. See the analysis of ~(ohawk in §6.2 for a detailed
discussion of the role played by headless syllables in stress systems.
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51. WEAKP..\RSECU'D; Pr-TO-PRST'E.'f; AUG~-FT-LEFT » AUG!':-PRST-RIGHf »
PARSE-O » ALL-FT-RIGHr

Candidates WE\KPARSE AuG~-Pr- AuGN-PRST-

ikitaparerepeha Cam l.EFr RIGHf

e. v i.ki.[(tapa).re].[(ré.pe).ha) *

b. f( f.ki)1. r(tapa).re ).r(ré.pe).hal **'.

c. ({.ki). r(tapa).reJ. [(ré. pe).hal *' **
d. i. [(kf. ta). pa]. [(ré.re).pe].ha *t **

In (5Ib), the non-optimal output is eliminated through a fatal violation of AUG~-Pr-LEFf,

while in (5Ic), the parsing of three PrStems results in a falai violaton of AUGN-PRST

RIGHf. In the next tableau below, a nine S}"llable word enforces the parsing of three

PrStems in order to satisfy the undominated WEAKP.-\RSECa-.n and high-ranking AUG~-Pr-

LEfT.

52. WEAKPARsECoSD; AUGN-Pr-LEFT » AUGN-PRST-RIGHf » PARSE-O » ALL-Pr

RIGHT

Candidates WE-\KPARSE AuG~-FT- AUGN-

taadirobol3Ururuce Co.'D l..EFr PRST-RIGHr

a. v [(ta.a).di).[(r6.bo).J3u).[(ru.ru).ce] **
b. ta.(a.di). [(r6.bo).J3u]. [(ru.ru).ce) *' *
c. ta.a.di.ro.bo.j3u. [(ni.ru).ce] *'

Thus, in the model of prosodic structure developed here, the temary patterns of Cayuvava

are given a straightforward account simply by assuming an alignment constraint rcquiring

the coincidence of edges betwecn a foot and a PrStem. An important advantage presented

by this analysis over previous rule-based and constraint-based analyses (e.g. the Weak

Local Parsing of Hayes (1995) and the *PrFT constraint of Kager (l996b) respectively) is
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that the ternary system of Cayuvava can he explained without resorting to sorne constmint

or condition on fCXlt parsing that is specifie ta ternary patterns. In the model proposed herey

the difference between binaI)' and ternary patterns is accounted for by the crucial ranking of

two alignment constraints: AUGN-Pr-LEFr » AuGN·PRST-RIGHr in a temary system like

Cayuvava and AUG.'i-PRST-LEFr »AUGN-Pr in a binaJ1' system likc Guugu Yimidhirr. In

the next section, the variable temary and binary systems of Estonian are examined.

4•.2.2 Estonian

The comple:\. stress patterns of Estonian present an tnteresting challenge to any theory of

metrical parsing, The Estonian stress system tS optionally binaIY or temary, with a thrce

way distinction of syllable weighty i.e. shorty longy and overlong syllables. In Estoniany

main strcss is round on the first syllable of the phonological ward. Secondary stress is aise

largely predictable, although it cao he variably ternary or binary, depending on word length

and syllable weight Exceptions to initial main stress are found in sorne loan \Vords, and

there is a restricted set of stems and affixes that carry or trigger idiosyncratic secondary

stress. 13

Estonian is sensitive to the weight of syllables in that a syllable containing a heavy

diphthong or a syllable c10sed by two consonants is stressed at the right edge of a PrWd,

while a light syllable is not. The foct that C"C is counted as ligh~ while CvCC is hea"y,

also indicates that final consonants arc 'extrametrical' in the language. Sensitivity to syllable

wcight, howevery is sometimes locking word-medially. In the binary pattern, for example,

the secondary stress system parses ail non-final fcet into slrictly disyllabic domains. This

means that c10sed syllables may he parsed either in the strong or in the weak position of a

disyllabic foot, depending on their position within the string. In the optional temary pattern,

on the other hand, secondary stress falls on every tmrd syllable from the initial main stress,

but closed syllables cannot he left unfooted. (The data are from Kager 1996b.)

13 Hint (1973) groups these exceptions together referring to them as morphologically bound stress. Hint
also argues that every morphologically bound stress begins ils own phonological word (Hayes 1995: 16).
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'al5O more skillful, abl.sg.'

'Iater, ail. pl.'

'earliest, ail. pl.'
'lessons, too, ail. pl. '

pi. mes. ta.v

pf.mes. ta. \'à-Ie

pLmes.ta.vàs.se

té.ra.va. mât t

ti.lis.ta.vàmai.t
Vp. pet. ta.jàt. tek.s

o.sa.va.mà-Ie.ki

hi.li.se. màt. te. le

Ternary Stress in Estonian

'piece, pan.sg.'

'blinding'

'cunning, pan.sg.'

'ladder, all.sg.'

'more skillful, gen.sg.'

'the besl, abl.pl. '

'blinding, ill.sg.'

'blinding, ill.sg.'

'the dazelled, gen. pl.'

53. Binary Stress in Estonian

a. pâ.lat.t

b.

c. ka. va.làt.t

d. ré.te.I1.le

e. té. ra. vàmal.t

r. pa.ri.màt. tel. t

g. pf.mes. tà. l'a. le

h. pLmes.tà.vas.se

1. pf.mes.tàt.tu.tc

J. u.lis. là.va.mal.1
k. 'Vp.pet. tà.jat.tèk.s

1. o.sa.và. ma lè. ki

m. hi.lLsè.mat.tè.le

n. va. ra. sèi. mal. tê.le
o. ' Vp·pet.tùs.te.lè.ki

p. U.saI.tàt.ta.vàt.rnat.tèk.s

•

The fact that only open syllables cao he skipped in the temary pattern has been offered as

cvidence that closed syllables are treated as bimoraic by the stress system of Estonian.

Another particularly interesting aspect of Estonian is the presence of a third weight

distinction, that of overlong syllablcs. Ovcrlength is characterized as a hea"y syllable which

receives some extra duration: Cv\': (kau:kèle), C"C: (jlil:kèsse), CvCC: (ki'ntlùstelèki) and

C"vC: (toos:kùstesse). Such overlong syllables are oRly found word-initially. As with the

words beginning with a syllable of ordinary length duration, the secondary stress pattern of

words \Vith initial overlength bas an optional temary or binary pattern in sorne contexts.

14 Eek (1975) alIows a temary variant for the fonn in (54b). In Hint (1973),001)' the binary pattern is
allowcd for this type offonn (Hayes 1995:321). While my anaIysis is based mosl1y on the patterns allowed
hy Hint, the temal)' pattern for the fonn in (54b) cao be accounted for with ooly a smalI modification of one
of the constraints involved.•

54. Binary Stress System

a. véink:.riLt

b. kau:.kè.le 14

c. jaJ:.kè.test

TernaT)' Stress System

jaI:.ke.tèst

'carriage, part.sg.'

'far away'

'trick, ell.pl.'
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• d. jul: .kès.se 'bold• ill.sg. '

e. tniu:.tù.se.lè.ki tniu:.tu.sè.le.ki

f. hai:.kùs.tesLt hai:. kus.tèsLt 'desease. cil. pl.'

g. toos:.kùs.tes.sc toos:. kus. tès.se 'industry. ill.sg. '

h. au: .sàLte.le au:.sal.tè.le 'honest. all.sg. '

1. téot:. tàl. tut. tèl. t téot:. tat. OOt. tel. t 'backe. abl. pl. '

J. kint:.l ùs.te.lè.ki kint.l us. tè.le.ki

k. kâu:.kèt. tes. sè.ki kau: .ket. tès. sc.ki

As notOO before. one of the most puzzling aspects of Estonian is the seeming absence of

sensitivity to weight displayed by foot parsing in the binary stress pattern. Monosyllabic

feet arc only tound word-initially or word-finally. In fact, an important feature of overlong

syllables is that they always hegin a new phonological word. Funhermore. words \Vith

initial overlength allows for a following closed syllable to he left unfooled in the temary

pattern (tObs:kùstesse). By contrast, ooly an open syllable cao he skipped by foot parsing

when following sorne disyllabic foot in the ternary pattern (*pfmestattùte vs. pfmesta"àle).

A non-final closed syllable that is not preceded byan overlong syllable is always parsed by

a disyllabie foot (pfmestàttute).

5.2.2.1 The Stress System of Estonian

Consider foot parsing in Estonian in words without overlong syllables. Monosyllabic feet

arc only round word-finally and they always Lake the fonn of a superheavy syllable. i.e.

theyend in two consonants or in a heavy diphthong and a consonant On the other hand,

ordinary closcd syllables in final position are a1ways treated as Iight Ta account for the fact

that a final consonant does not add to the weight of a prcccding syllable, [ assume that the

constraint NoFNALCMORA is undominated in Estonian (cf. the aoalysis of Arabie final

consonants in ehapters 3 and 4).

•
55. NoFINALCMoRA

No PrWd final consonant is the head of a mora.
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This proposai allows for a final bimoraic syllable to be parsed as the head of a disyllabic

foot [('a~!!.(J)].The assumption here is that ail feel are disyllabic in Estonian. The status of

overlong syllables is discussed in the final section.

Next consider the initial position of main stress and the rightward directionality

efreet found in the binaI)' stress pattern. This suggests that AUGS-PRSTE\f-LfFT and AlL

FT-LEFT are high-ranking in the language.

56. ALlGN-PRSTEM-LEFT
Align (PrStem, Lef~ PrWd, Left)

"The left edge of every PrStern coïncides with the left edge of sorne PrWd."

57. ALL-FT-LEFT
Align (Foo~ Left, PrWd, Left)

"The left edge of every foot coïncides with the left edge of sorne PrWd."

The optional ternary stress pattern. on the other hand, strongly suggests that AUGN-Pr-Le:r

dominates AUGN-PRSTE\f-LEFr in Estonian.

58. ALlGN- FT- LEFT
Align (Foot, Left. PrStem. Left)

"The left edge of every foot coincides with the left edge of sorne PrStcrn."

Words containing less than five syllables present an intercsting problern in that they show

no variability with regard to the binary and temary stress pattern. Le. therc is no optional

temary pattern. By assuming that P..\RSE-(J also dominates AUGN-PRSTE\f-La::r such lack of

variability can he straightfor",ardly accounted for.

59. AUGs-Pr-La:r» PARsE-a »AUGN-PRST-LEfT » ALL-Pr-LEfT

Candidates AUG~-FT- PARSE-(J AuGS- AiL-FT-

retelile LfFr PRST-LEFr LEFr
~ Il Il fol

.; [(ré.te».[(l1.le)) * **a.

Il Il !J. !J.

b. [( ré. te».(n.le) *' ••
Il Il fol fol

c . [(ré.te).lil.le .,
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As shown in (59b), the domination of AUGN-PRS"Œ\-f-LEFT by AUGN-FT-LFFr forces the

parsing of the final foot by a second PrStem. Note that the double upbeat at the right edge

in (59c) aIso violates undominated WEAKPARSECa-.D.

60. WEAKPARSECOND
A mora in a non-head syllable is adjacent to at Most one mora
in a non-head syllable.

The crucial role played by tbis constraint in the stress system of Estcnian will he examined

in the section on overlong syllables.

Next consider a form with a final superheavy syllable. As noted above, final CvCC

syllables are assumed ta surface as a disyllabic foot «(J~~.(J) in Estonian. This is shown in

the tableau below, in which the fonn kavalart is treated as a four syllable word.

61. WEAKPARSEC~D; NoFU'ALCMORA ; AUGN-FT-LEFT » PARSE-(J» jI-M-\.xIO »

AuG~-PRSTE\f-LEFr » Au..-Pr-La:r

Candidates NoFLXALCjl AUGN-FT- }l-M-\.xlO AUGN-

kavalatt LrFr PRST-LEFT

IL IL ILIL

8 . .,; [(ka.va)]. [(làt.t )] *
IL!L !LJ.I.

b. [(ka.va) J. [(làt) J *' *
IL IL IL

c. [(ka. va).latl *'

In (61b)~ the final bimoraic syllable violates undominated NoFlNALCMOR.-\, while in (61c),

the loss of the mora associated with the geminate results in a violation of jI-MAXIO. Note

that parsing the final syllable in (6Ic) as monomoraic dœs not result in a violation of the

faithfulness constraint WT-IC>E\.TlO which requires every segment linked 10 one mora in the

input to he associated wilh one mora in the output.

As shown by the next tableau. the optimal candidate for a trisyllabic ward ending in

an ordinary c10sed syllable does not violate either jl-MAxlO or AUG~-PRSTEM-LEfT.
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62. WE-\KPARSECe:t.'oD; NoFlNALCMüRA ; AUG~-Pr-LEFr » PARSE-(J» j4-MAxIO »

AUG~-PRSTE\f-LEFr » Au--Pr-LEFT

Candidates NoFNALCj4 AuGN-Pr- PARSE-(J AuGN-

pimestav l.fFr PRST-LEFT

~ ~ ~

8 . .; [(pî.mes).tav]

~ J.l J.lJl
b. [(pî.mes)J.[(tàvx )] *'

~ ~ JlJl
C. [(pî.mes)]. [(làv)] *'

Nole that the gemination of the final consonant in the non-optimal candidate (62b) also

results in an unnecessary violation of NoHEIDLESSSllL.

What is striking about the candidates in tableau (62) is that the first c10sed syllable is

always parscd in the weak position of the main-stressed fool ln the analysis of Arabic~ foot

parsing was shown to he dependent on language-specific rankings of the weight constraints

which resulted in heavy closed syllables word-internaIly and in light closed syllables word

finally. Here 1 propose that the weight of coda consonants is in part dependent on sorne

language-specifie ranking beween the high-ranking structural constraints and the weight

constraints. The ranking of the weight constraints with respect 10 each other is given below.

63. MORAICCOOA » NoFNALCMoRA » NoHEWLESSSYIL» NoSH-\RIDMoRA »

.u-M-\.xIO » N<X:MOR.-\

ln the following sections, the interaction between the structural constraints and the weight

constraints is examined in detail.

S.2.2.2 Binary and Ternary Stress Patterns

In Estonian~ NoSH'\REDMJRA is dominated by NoFlNALCMORA. Word-intemally, however,

sorne other constraint must interact with NoSHARFDMoRA to enforce violations of the latter

constrainl Here 1 propose that NoSHARFDMORA violations follow in part from the

optimization of foot parsing. Thal is~ in contrast with what bas been assumed in the
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prcvious tableaux. the optional binaI)! pattern in Estonian is assumed to follow from the

high-ranking of AI.L-Pr-LEFf. This same high-ranking is viewed as responsible for the

wcight variability of c10sed syllables. word-internally.

64. WE-\KP:\RSECO~;NoFI.';ALCMORA ; AUû'I-fT-LEFr » P.-\RSE-O » AI.L-Pr-LEFr

» NoSI-L-\RED~RA » jt-M.\x10 » AuG:'-PRST-LEFT

Candidates AuG~-Pr- AlL-Pr- NoSI-L~ AuŒ-

paremattelt l...EFr LEFr N10RA PRST-LfFr

'" '"
.... '"(J. y [(pa.re)]. [(màLtelt)] y. *2 ** *

'" '" fA .... fA'"
b. [(pâ.re)].[(màt)].[(tel.t )] -VI **!2 **

'" '" '" ....'"b. [(pa.re).mat]. [(tèl.t )] -V. **!2 * *

In the optimal output, the parsing of the c10sed syllables as light ensures that AI.L-FT2-LEFT

is minimally violated. [n (64b). on the other hand. both closed syllables are parsed as a

bimoraic foot. resulting in an additional violation of AI.L-F'T2-LEFT. [n (64c), the fatal

\"iolation of ALL-Pr2-LEFf. results from having the first c10sed syllable parsed directly by

thc PrStcm. The high-ranking of ALL-FT-LEFT thus imposes a binary pattern on five syllable

words with a c10sed syllable in third position. irrcspective of whether the c10sed syllable is

trcated as heavy or light in the candidate outputs.

Following Broselow et al. (1997). 1 assume that an input moraie consonant when

sharing a mora \Vith a preceding vowel in the output does not result in a violation of WT

I[)E\,T. The faithfulness constraint only requires that a segment linked to one mora in the

input he in a corresponcence relation with a segment also linked to a mOrd in the output -

the number of segments sharing that particular mora in the output is ilTelcvant The fact that

the consonant still surfaces as a geminatc. however. scems to indicate that some sort of

preservation of structure is al work here. For this analysis, [ will simply assume that not to

parse the second half of a geminate violates undominated M-\.xIO.
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Observe now that even in a five syllable word with ooly open syllables outside of

the initial disyllabie foot~ ooly the binary pattern is optimal~ i.e. it violates ALL-FT2-LEFf

minimally. This is shown in the tableau below.

65. WFAKPARSECO~;NoFNALCMoRA ; AUGN-Pr-LEFT » PARSE-<J » AlL-Pr-La::r

» NoSl-L-\RB)~R-\ » jf-MA..'':[O » AUG~-PRST-LEFT

Candidates AuG~-FT- AlL-Pr- NoSHARED AuG~-

pimestavale I..HT 1...fFr N10RA PRST-LEFf

!J. !J. !J. !J. !J..

o. v' [(pLmes)].[(tà.va)Je] v'1 *2 * *

!J. Ji Ji Ji fi
b. [(pf.mes).ta].[(và.le) l v'1 **!2 * *

Ji !J.!J. fI!J. Ji
c. [pi.(rnés) I.[(là.va).lel *' *1 **2 *

The question here is, given that in (64c) the third c10sed syllable is treated as light, i.e.

exactly Iike the third open syllable in (65b)~ then what would ensure that the ternary pattern

is optional for the latter but impossible for the former?

In the analysis of the stress system of Egyptian Radio Arabie 1 assumed that

variability in the ehoice of an optimal output follows directly from the variable rankings

bctween t\\'o eonstraints within the constraint hierarchy. Here 1 propose that the optionally

binaI)" and temary stress patterns result from the variable rankings of AlL-Pr-LEFf with1n

the constrain hierarehy. The dactyl effect round in the temary pattern of five syllable \\fords,

on the other hand~ would folIo\\' from the high-ranking of a constraint rcquiring that a foot

bc finaI in a PrWd.

66. ALIGN-PRWO-RIGHT
Align (PrWd, Right, foot~ Right)

"The right edge of every PrWd coincides \\'ith the right edge of sorne foot. ft

The constraint rankings that are relevant to this anaIysis of the stress system of Estonian

would he as folIo\\' .
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• 67. WEAKP..\RSECa-.-n ; NOFINALCMORA ; AUGN-Pr-LEFT
1

P ..\RSE-a

Au.-Pf-LIXT- y
\ 1

NoSH-\RFDMORA
[

Il-Mo\.xIO

1
AuGN-PRST-LEFT

1
AuGN-PRWo-RlGHf

1 A1L-Pr-LEFr-~

\ /

•

This is illustratcd in the two tableaux below.

68. WEAKPARSECœ.J); NoFI.':ALCMORA ; Au~-FT-LEFT » P.-\RSE-a » AlL-Pr-LEFT- y

» NoSl--IARIDMoRA » Il-M""xIO » AUGN-PRST-LEFf» AUGN-PRWD-RIGHf

» ALL-Pr-LEFf-~

Candidates 1 AuGN-Pr- AlL-Pr- AuGN- AUGN-

pimestavale LEFr-y l.EFr PRST-Le:r PRWD-R

Jl Jl Jl Jl Jl
a. .J [(pf.mes»).[(tà.va).Iel v'l *2 * *

~ Jll.l JlJl
v'lb. r(pf.mes). ta).r('·à.le) l **!2 *

Candidates Il AUGN-Pr- AUGN- AuGN- ALL-Pr-

pimestavale LEFr PRST-Le:r PRWo-R l..EFr-~

Jl Jl ~I.ll.l

v'la. [(pf.mes»). [(là.va).Ie) * *' *2
Jl I.l ~ ~ I.l

v'lb. v' [(pf.mes).ta).[(vâ-Ie)] * **2

As shawn above. whenever AlL-Pr-LEFf-y is bypassed and AUGN-PRST-LFFr tics with

one violation for each candidate output. the choice of the optimal output faiis on AUGN

PRWD-RIGI-IT. Note that ail the candidate outputs tie with one violation each for

NoSIIAREDMORA in order ta satisfy AUGN-Pr-Le:r.
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Consider now the more problematic case displayed in the tableau œlow. As shown

in the lower tableau~ in a five syllable word \Vith a closed syllable in third position. bath the

ternary pattern in (69b) and the binaI')' pattern in (69c) results in a fatal violation of

NoSHARFDMoRA. This results in the choice of *[(pf.mes)].[(tàt)J.[(tù.te)] as the optimal

output.

69. WE,.\Kl'ARSECQ,n; NoF~ALCMoRA ; AUG~-Pr-LEFT» PARSE-(J » ALL-Pr-LEFr-y

» NoSHAREDMORA » jl-M-\.\:[o» AUGN-PRST-LEFf» AUGN-PRW~RIGHr

» ALL-FT-L~-Il

Candidates 1 AUGN-FT- AIL-FT-LEFr NoSHARFD AuG:-';-

pirncstattute La:T-y MORA PRST-La:T
pL pL " pL pL

~la.~ [(pLmes)].[(tàl. tu). te] *.., ** *
Il Il pL .. ..

b. [(pi.mes). lat]. [(tù.te)] v'l **!2 ** *

Candidates II AUGN-Pr- NoSH-\RF.D AuGN- ALL-Pr-

pirnestattule LEFT ~A PRST-LEFr La-T-6

.. .. ...... ... ".
v'la.v'[(pLrnes) ].[(tàt) J. [(tù.te)] * ** *2

Il pL Il ". pL

b. [(pi.mes).tat]. [(tÙ.1C)] **' * v'l **2

Il .. pL ". ,...
v'l[(pf.mes)].[(tàl.tU).lCJ **, * **2c.

What lhis rncans is lhat although optimal foot parsing has been shown 10 result in disyllabic

feet for most of the data, wc need to assume thal BRA'=ŒlHEAD is high-ranking in the

grarnmar's hierarchy la cnsure that closed syllables will nol œ parsed as a bimaraic fool,

ci Lhcr word-inlernally ar word-finally.

70. BRANCHHEAD
The head of a PrStem is in a rhythmic relation with a non-head constituent al sorne
Icvcl of analysis. «J~ Ft).
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The proposai tbat the obligatory binary pattern in five syllable words \vith a closed syllable

in third position follows directly from the domination of NoSHAREDMORA by BR.\.'iœHEAD

and P.-\RSE-O is illustrated in the tableau below. Note that evel)1ime there is a closed syllable

in third or fourth position in longer words, AUG~-PRWD-RIGHfbecomes irrelevant with

regard to the choice of the optimal output. It it thus not included in the tableaux.

71. WEAKPARSECa-..D; NoFINALCMORA ; AUGN-FT-La:T »BR·\NœHEAD» PARSE-O

» Au.-Pr-LEFT-y » NoSH-\REDMoRA » }l-M-\.xIO » AUGN-PRST-LEFr »

AuGs-PRWr>-R!GHr »Au.-Pr-LfFT-13

Candidates 1 BR.\.'Œ- All.-Pr- NoSl-l~ AuGN-

pimcstattute HE-\D LEFr-y MORA PRST-LEFr

'" ~ '" J.l ~

f!J. v' [(pf.mes)1.[(tàt.tu). te] .JI *2 ** *

'" !1 !1 '" '"b. [(pf.mes).tatl. [(tù.te)] .JI **!2 ** *

Candidates (( BR..\;,œ- PARSE-O NoSl-l~ AlL-Pr-

pimestattute HEAD MORA LEFr-~

'" !1 '" '" !1

"'16. v' [(pi.mes)].[(tàt.1U). te] * *2

'" !1 "'''' '" '" "'1b. [(pLmes)1. [(tàt).lU]. te *' ** *2

!1 '" '" '" '"[(pf.mes).tatI. [(tù.te)1 **' "'1 **2C.

'" '" I!I! I! I!

"'1d. [(pf.mes)]. [(làt) ].[(tù.te») *' * **2

The parsing of a six syllable word with a c10sed syllable in third position presents further

evidence for the proposai offered abovc.

141



•

•

72. WEAKPARSECO~;NoFINALCMoRA ; AUGN-Pr-LFFf »BR.-\.~œHEAD» PARSE-O

» ALL-Pr-LEFr-y » NoSl-l-\REDtvfoR.-\ » Il-M·\.xIO» AUGN-PRST-LEFT»

AuG~-PRWD-RIGHr »ALL-FT-LEFf-J3

Candidates 1 BRA.'Œi- A.IL-FT- NoSHARID AUG~-

hilisemattele HEAD La:T MORA PRST-LfFf
,... ,... ,... Il ,... ,...

8:v'[(hUi) J. [(sè.mat)J. [(tè.le») v'l *:! **3 * **
,... ,... Il Il fi Ji

[(hf.( i).seJ. [(màt.te).leJ v'l **!2 * *b.

Candidates Il PARSE-<J NCSHARED AuG~- A1.L-FT-

hilisemattele MORA PRST-LfFr 1..EFr
,... Il Il Il ,... Il

[(hUi) j.[(sè.mal»). [(tè.le)1 * **' ""1 *2 **38.

Il I.l ,... Il I.l I.l
-v'.b. -v'[(hf.li).seJ. [(màt.te).Ie] * * **2

!.l I.l !.l Illl I.l I.l

[(hf.li ).se1. [(màt).tel·le *' * -v'l **2c.

In the next section~ the status of overlong syllables and their behavior with regard to the

stress system is discussed.

S.2.2.3 Overlong Syllables

Consider now words with overlong syllablcs in initial position. Most analyses of

avcrlength in Estonian are buitt on the idea that overlong syllables may he treated on a par

with disyllabic fceL For Kager (l996b)~ the assignment of two grid marks to averlong

syllables is one way to treat them as if they were disyllabic. Hayes (1995)~ in tum, chooses

ta vie\\' overlong syllables as trimornic~with the added option of treating them as disyllabic

(Hayes 1995:325).

73. [[~l f.ll [~] ]0

Overlong syllables in Estonian historically derive from disyllabic sequences (Tauli 1954;

Mürk 1981). Overlong syllables also differ from ordinary heavy syllables in that thcy are
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feh by native speakers to have 'extra heavy stress'. They also have special pitch patterns

(Hayes 1995). In addition, the fact that overlong syllables are always initial in a

phanalogical ward is assumed in most analyses 10 mean that any non-initial overlong

syllable must begin a PrWd.

Accordingly, 1 propose to characterize overlong syllables as superheavy syllables,

i.e. cvery ovcrlong syllable has the form CvCC or CvvC in the input, even thase without a

final consonant. For example, 1assume that a word like [ruu:tuseleki] has the lexical form

[ruuwtuseleki], while the word [jul:kesse] has the lexical form [jullkesse]. Note tbat

whether we assume for the geminated consonant to he associated \\rith one mora or \\ith

twa skeletal siols in the lexicon will not make any difference since the geminated consonant

always closes a bimoraic syllable in the output forro.

The result is tbat every overlong syllable will he parsed as an initial disyllabic foot

(0J.l(.l.a), as illustrated by the parsing of the data belo\\'.

74. BinaI}' Stress System Temary Stress System

a. (vân.k ).(rl1.t ) 'carnage, part.sg.'

b. (kau.w ).(kè.le) 'far away'

c. (jal.l ).(kè.tes).t (jaI.l ).ke.(tès.t ) 'trick, cil. pl. '

d. (jlil.l ).(kès.se) 'bold. ill.sg.'

e. (truu.w ).(tù.se).(lè.ki) (truu. w ).tu.(sè.le).ki

f. (hai.y ).(kùs. test).t (haLy ).l'lJs.(tèst.l ) 'desease, ell.pl.'

g. (lOO.S ).(kùs.tes).se (too.s ).kus.(tès.se) 'induslry, ill.sg.'

h. (au.w).(sàt.te).Ie (au.\\' ).sal(tè.le) 'honcst, ail. sg. 1

i. (téo.t ).(tàl.tut).(tèl.t ) (téa.t ).tat.(tÙl.tel).t 'backe, abl. pl. '

J. (kin.t ).(lùs.te).(Iè.ki) (ldn.t ).lus.(tè.le).ki

k. (kau. \\' ).(kèt.tes).(sè.ki) (kau.w ).ket.(tès.sc).ki

Now consider the stress pattern of words with an initial overlong syllable. Again, words

with lcss than five syllables cannot take the optionaltemary patterns. As shown by the t\Vo

tableaux below, satisfaction of NoFrNALCMORA and of MA.xlO results in the absence of

temaI)' patterns in words with overlong syllables.

143



•

•

75. WEAKPARSECCN); M-\.xIO ; NoFlNALCMOR.-\. ; AUGN-FT-LEFf »BR-\~CHHEAD »

P.-\RSE-o» All.-FT-LEFT- y » NoSJ-l-\RFDMOR.-\ » jl-MA.xIO » AUG~-PRST-

LETT »AUG~-PRWD-RIGHr » AI.L-Pr-LF.Ff-~

Candidates M-\.xIO NoFl':.AL 1 AuGl'-FT- All.-Pr- NoSH-\RED

vankrin CI-' l...EFr LEFT-y MORA

"a."a. ........
8. v' [(nin.k )]. [(rit. t .)] **

IJ. .... IJ.fl

b. f(van.k ).(rit.t)] *' **
IJ.fl "a.1J.

c. [(van.k ).ritJ *'
"a.fl ....

d. [(van.k ).rit) *' *.

Recall that in the previous section~ [ notOO that the loss of the second half of a geminate

seems to he preservOO whether the first half of the geminate heads its own mora or sharcs it

with the preceding voweI. In (75d) then~ il is the loss of the consonant not of the mora that

results in a fatal violation of M-\.xIO•

Note that in the non-optimal outputs (75b-c), the WEAKP.-\RSECa-..n is satisfied since

the two MOras in a non-head syllable are adjacent 10 a mora in the head syllable. Crucially in

(75c)~ bath moras of the non-head syllable are adjacent ta no more than one mora in a non

head syllable.

As shown in (76b) below~ in a four syllable word that ends in an ordinary open

syllablc~ the tcmary pattern dœs incur a fatal violation of WEAKPARSECCJ.'J)~ whenever the

closed syllable is bimoraic. Thal is~ the second mora of the non-head syllable is adjacent to

two moras that are not parsed by a head syllable. In (76c), on the other hand~ the parsing of

the c10sed syllable as monomoraic satifies the W&\KPARSECa..D~ but results in a fatal

violaùon of PARSE-(J.
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76. WE-\KPARSECor-..D; M-\.xIO ; NoFINALCMORA ; AUGs-FT-LEFf »BR"\'~a-lHEAD »

P...\.RSE-<J» ALL-FT-LEFf-y » NoSH>\REDMoRA » j4-M-\.xIO » AUGN-PRST-

La=r » AUGN-PRWrrR!GHr »ALL-Pr-LEFf-~

!
Candidates WEL\KPARSE

!

AUG~-Pr- PARSE-<J NoSHARED:
i
î

jullkesse Ca-.u 1 LFFr tvfoRA:

!1'" ,.. !1 i
o. v' [(jul.l )].[(kès.se)] ! *

:
,..,.. ,..,.. ,.. i

b. r(j uU ). kes) .se *' ! *
"',.. ,.. ,.. !

!
b. (( jtll.l ).kes J.se

,
*' *i

Consider no\\! the stress patterns of five and six syllable words with an overlong syllable.

In contrast with wards beginning with an ordinary disyllabic foot. initial overlong syllables

allaw for a heavy syllable ta be parsed directly bya PrStem 9 as iIlustrated in the tableaux

below.

77. WFAKP.-\RSECQ'D; M-\.xIO ; NoFINALCMORA ~ AUG;-.:-FT-LEFT »BR~"œHEAD »

P.-\RSE-<J» ALL-Pr-LEFf-y » NoSH-\RIDMORA » j4-M-\.xIO » AUGN-PRST-

l....EFr » AUGN-PRWrrR1GHf » ALL-Pr-LEFf-~

Candidates 1 WE..\.KP.-\RSE ALL-Pr- NoSH..\.RB) AUGN-

haivl'lstesse Ca"D I.HT MORA PRST-LEFf

!1'" ~
,.. ,..

v'l *2 **3o. v' [(hai.y )).[(kùs.tes).se] ** *

,..,.. ~,.. ,.. fol

b. [(hai.y ).kus].[(tès.se)) v'l **!2 * *

Candidates Il WEAKPARSE NoSH.-\RED AuGN- AlL-FT-

haivl'lstesse CCN) MORA PRST-LEFr LEFr
,..,.. ,.. ,.. ,..

v'l *2 **3[(hai.y)].[(l-iJs.tes).se] **' *eJ.

",.. ,.." ,.. ,..
b. v' [(hai.y ).kus].[(tès.se)] * * v'l **!2
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•

Observe that with regard to a PrStem that contains an initial overlong syllable, every mora

in the non-head syllable is adjacent 10 a head syllable. In other words, the WE-\KPAR5ECa.;o

is satisficd in both the binary and the ternary pattern in forms that are five syllables or

longer.

78. WE-\KPARSEC(Y.\,]); M-\.xIO ; NoFNALCMoRA ; AUGN-FT-Lf1:T »BR-\.-..:œHEAD »

P.-\RSE-a» AlL-Pr-LEFT-y » NoSHARIDMGRA » Jl-MAxIO » AUG~-PRST-

l...ffT » AUGS-PRWD-RIGHf » AlL-Pr-LEFr-~

Candidates 1 WEAKPARSE AlL-Pr- NoSHARBJ AUGS-

kint lusteleki Ca-.-n LEFr MORA PRST-LiTT

flJi Ji Ji fl Ji

a.v'[(kin.t )]. [(lùs.tes)]. [(lè.ki)] v'l *2 **3 ** *
JlJi JiJi Jifl Ji fl

b. [(kin. t ).1 usJ. [(tès).Ie].10 .Ji **!2 *

Candidates Il W5\KPARSE P.o\RSE-a NoSH-\RED AUGS-

{IOn} lusteleki C<Y."D tvlORA PRST-LiTT

Jifl fl Ji Ji Ji

[(kfn.t )J. [(lùs. tes) J. [(Iè.ki) ] ** **'a.

Jifl Jifl Ji JI JI

b. v' [(kin.t ).lus]. [(tès.le).kil ** *

flfl flfl flfl fl fl

[(kin.t ).1 usl. [(tès).Iej.ki *' * *c.

As was the case for words without overlong syllables, the parsing in (78c) of a non-final

c10scd syllablc as a bimoraic foot in the temary pattern results in a fatal violation of PARSE

a. This results in the choice of the temary pattern falling back to AUGN-?RST-LEFT.

Wc are left with one residual problern. As Kager (l996b) notes, therc secrns to he

sorne preference for the temary pattern with ward-initial overlength when the result is the

parsing of a light syllable in the weak position of a PrStem and of a heavy syllable as the

hcad of a non-final foot. In fact, in sorne words with initial overlong syllables, ooly the

tcmary pattern is found.
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• 82. Obligarory Tema,.)' Pal1em

a. *[(kah.t »).(lè.vai).Ie)
b. *[(kvh.t »).[(Iè.jat».[(tèk.s ).)

c. *[(kûl.t »).[(sè.mat».(tè.le»)

d. *[(kau.w »).[(kè.mat».(tès.se»)

[(kah.t ).Ie).[(vài).Ie)
(kyh.t ).Ie].[(jàt).teks]

([(kûl.t ).se). [(màt.te).Ie]

([(kau.w ).ke].[(màt.tes).se]

'doubÛul, all.pl.'
'hesi tant, transI.pl.'

'more golden, all.pl'

'far away, ill.pl.'

•

Therc is atleast one example in Hayes (1995:319), however, that shows an optional binary

pattern for a similar form: [(tye.s )].[(tù.set)].[(là.ki» and [(tye.s ).tu].[(sèt.ta).ki]. These

two forms suggest that the obligatory ternary pattern must he lexically specified somehow.

l have no clear ans\\'er, however, as la why this lexical specification would he round ooly

in words with overlong syllables and only when the overlong syllable is followOO by a

sequence of open + c10sed syllables.

ln conclusion, the analysis of the stress system of Estonian presents a striking

cxamplc of the explana10ry power of a theory that takes non-uniformity as a centrnl aspect

of grammars. The notion of minimal violation as a means for ensuring sructural well-

fonnedness allows for a unified account of variable weight in consonants. The daim that

language variation results from the reranking of one or two constraints, on the other hand,

offers a straightforward account of the restrictions imposed on the optional binary and

ternary stress patterns in Estonian. 1 have shown here that variability between ternary and

binary stress panerns follows l'rom two aspects of the language: (i) the undominated status

of AUGs-Pf-Le=r and (ii) the variable ranking of ALL-Pr-LEFr in the grammar's hierarchy.

One of the most interesting results achieved here, however, is how the interaction

betwcen NoSHARIDMoRA, ALL-Fr-LEFT and BR~\iœHEAD allows for an analysis of

Estonian that completely eliminates the neOO for the highly-marked ('LH) and ('HH)

trochaic feet. The proposa1that 8RA.'iœHEAD and PAR5E-a dominatc bath NoSHARffiMORA

and Au.-Pr-LEFf \Vas shown 10 he crucial to the parsing of closed syllables in the ternary

pattern.
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Chapter 6

The Prosodie Stem and Syllable Weight

In this chapter. t\\'o languages, one with an iambic stress system (Chugach) and the other

with a trochaic stress system (Mohawk) arc under analysis. It will he sho\vn that these (\Vo

languages demonstrnte a strong preference for a main-stressed foot that uniquely dominates

a hcavy syllable. In optimality-theoretic tcrms, both languages treat a bimoraic (oflfl) foot as

more hannonic than either an uneven foot (ofl'0t!fl) in the case of the iambic system or a

disyllabic foot ('ofl0t!) in the case of the trochaic system.

6.1 Chugach

Chugach is one of two major dialects of Pacifie Yupik (also ealled Alutiiq). Il is an iambic

system with rightward di rectionali ty and a ternary stress pattern (Hayes 1995; Riec 1992).1

Allhough the language has bath long vowels and diphthongs, only "'ord-initial c10sed

syllablcs are treated as bimoraic by the stress system. Words with only Iight syllables show

a distinct ternary pattern in that the second syllable is stressed, and additional stresses fall

on c\'cry third syllable thereafter. In contrast \Vith the ternary stress system of Cayuvava,

maximal foot parsing in Chugach takes precedenee over ternary rhythm, shown in (lb, e).2

1 The Pacifie Yupik~ taken from Hayes (1995) and Riec (1992), is origioally from Leer (l985a. 1989).
The language's slress pattern bas also becn aoalyzed wilhin the melrical framework by Hmnmond (1990),
Halle (1990). Hewin (1991) and Kager (1993).
2 Although sehwa seems 10 bear stress in Cbugach. this only bappens in closed syllables. In open
syllables, sebwa is cither ddeled or devoiced. with stress showiog up leflward \\ithin the fool (Leer 1985a).•

1. Only Light Syllab/es

a. a.m.ka

b. a.l~. lamak

c. a.tu.qu.ni.ki

'my father'
'kind of food (abl.sg.)'

'if he (refl.) uses them'
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• d. pi.sli.qu.ta.qu.ni
c. ma.lJaXsu.qu.téi.qu.nf

'if he (reO.) is going to hunt'
'if he (reO.) is going to hunt porpoise'

In words beginning with a long vowel or closed syllablc~ the first syllable is stressed and

additionaI stresses faIl on every third syllable thereafler. Again~ double upbcats are avoided.

., Initial Beav)' Syllable Only

a. pin.ka
b. an.lJaqa

c. an.ci.qu.kut

d. mia.qu.ma.lû.ku
c. at.ma.ku.t~nÇtu.tan

f. at.saXsu.qû. ta.qu.nf

'mine (pl.)'

'my older brolher'

'we'll go out'

'apparently reading it'
'you're goi ng to backpack'

'if he (reO.) is going to gel berries'

•

80th long vowels and diphthongs interfere \Vith the ternary stress pattern in that they are

obligatorily stressed. Word-intemally~ closed syllables do not pattern with bimoraic vowels

in that regard. Interestingly~ long vowels and diphthongh in post-initial position enforce

iniùal stress by triggering gemination in a preceding open syllable~ as shown in the forms in

(3c) and (3e). (The geminated consonant is in bold.)

3. Non-initial Heavy Syllables

a. miaqaa 'she's reading it'

b. kal.maa.nuk 'pocket'

c. nûy.yai 'her hair'
d. ân.éi.qua '1'11 go out'

c. ëas.saa.Bi 'l'Il go out'

r. fq."1-uk.qfLlJa 'she lied to me'

g. al.ma.x.ci.qua '1 will backpack'

h. mu.Iû.kûut 'if you take a long time'
I. u.lû.ta.ku. ta.saa 'he is going to watch her'

J. ân.KU. téiX tua Tm going to go out'

Chugach presents an intercsting problem for any framework which assumes that the uneven

iarnb is the most hannonic foot of an iambic stress system. Although the head of every

disyllabic f(X)t in Chugach is subject to lambic Lengthening, heavy syllables are obligatorily
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• parscd as a unique foot. This was first notOO in Leer (l985)~ who demonstrated that

consonant fonition in Yupik correlates with a f(X)t-initiai boundary.3 In Chugach~ every

hcavy syllable is described as beginning with a fortis consonant. Another problem tbat has

already becn mentioned is that~ although the language a1lows for long vowels~ c10sed

syllablcs are treated as heavy only in word-initial position.

6.1.1 Previous Analysis

Consider Hayes' (1995) metrical analysis of the iambic system of Chugach. In order to

expIain the variable weight of c10sed syllables~ Hayes simply assumes that the domain of

application of the Weight-by-Position rule can re restricted to the initial syllable. The

parsing of heavy syllables as a unique f(X)~ howcvcr~ presents more of a challenge for

Hayes' model~ since both (LH) and (H) are perfect iambs.

Hayes proposes the following analysis for the temary stress pattern of Chugach.

4a. Foot Construction

b. lambic Lengthening

Form iambs from Ieft to righ~ under weak local parsing;

footing is persistent.

(. *)

a- a-
I 1 \

o --> JI / ,... J.l _

•

The assumption that f(X)ting is persistent~ in conjunction with the parsing of (LH) fcet as a

pcrfcct iamb, is problematic for any metrical anaIysis of Chugach recause il cannot explain

the rcquirerncnt that every underl)'ing heavy syllable should re parsed as a unique foot.

Consider for example, quadrisyllabic forms that have both initial and final heavy syllables

(cf. [at.max.cf.qUéi]). Foot construction as constrained by Weak Local Parsing derives the

incorrect fonn [(éit).max.(ëi.qua)). In order to derive [(at).(max.cf:).(qua», Hayes must

3 Fortition is described as complete lact of voicing in voiceless consonants and prcclosure. Prcclosure
resuhs in extra lcngth for the fortis consonants as comparai with their Icnis counterparts.
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• assume that the third syllable is heavy hefore foot construction applies. To ensure that the

third syllable in such fonns is heavy, Hayes relies on two surface characteristics of stressed

words in Chugach: the lengthening of heads in disyllabic feet and consonanl fortition in

foot-initial position. (Fonilion is shown in bold character.)4

5. (an).éi.(qua)

(an).èi.(qu.kut)

(a. tu:).qu.(ni.kf)

(kaI).(mâa).nuk

(âat).(max.éf:).(qua)

(fq).1-uk.(qfi}.rJa

(nâa).qu.(ma.hi: ).ku

(an).(ku. t~DQ.(tua)

(aku). tar.(tu.nfr). tuq

Hayes' analysis relates the fortition of a consonant al the left of a heavy syllable and the

lengthening of the preœding vowel to a rule that inserts a mora to the left of an underlying

Cvv syllable prior to foot construction.

6. Pre-Long Strenglhening
cr
1 \

0--> ....i / _ ........

/ \ 1

a ~ [-cons)

Conditions: (a) ....i links to p where basic
syllabification permits

(b) Othenvise, ~li links to heth

a and ~.

•

Pre-Long Strengthening is fonnulated so as to account for bath simple geminalion in forros

likc /nu.yai/ --> [nuy.YaJl and the lengthening found in fonns like latmax.éi.qua/ -->

[aLmax.èf:.qmi). When the mora is inserted after an initial Cv syllable. Weight-by-Position

allows the added mora 10 link only to the geminaled consonant. In word-internaI position,

the inscrtcd mora must he linkcd 10 bath the onsel consonant and the preceding vowel. The

same process is assumed to apply to closed syllables preceding any Cvv syllable.

7a. cr cr b. cr cr c. cr cr

1 \ 1 \ 1 \ 1 \ 1 \ 1 \

,...,... ,...J.l f.lJ.l .... I.l ~l .... fll.l
1 \ 1 1 1/\ 1 1 1 1 \ 1 1

n u y a 1 ...é q u a ... t a X t u a

4 Even though no pbooctic contrast bolds betwecn ronis and lenis initiall)'. Leu describes all ward-initial
consonants as ranis.
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• As shown in (8), foot construction then applies and parses every bimoraic syllable as a

f<XJt. Following fOOl construction, persistent footing reparses stray syllables in the weak

position of a following monosyllabic fool

Sa. (nuy).(yai)

b. (nuy).(yai)

(al).ma~.(ci: ).(qua)

(at).(max.ci: ).(qua)

(an).ku.(ta)Q.(tua)

(an).(ku.ta)Q.(tua)

As shown in (8b), fortition also applies in word-initial position and at the lefl edge of a

disyllabic fooL This is viewed by Hayes as the result of a late phonetic rule.

9. Phonetie Foot-initial Lengthening
Realize a non-moraic foot-initial consonant as slightly longer and more fortis.

Hayes defends the view that iambic lengthening in disyllabic feet rcsults from the

application of twa distinct rules: Pre-Long Strenglhening which applies before foot

construction and lambic Lengthening which applies latc in the derivation. [n a similar way,

fortition is the result of two different processes: Pre-Long Strengthening for underlying

hca\"y syllablcs and Foot-initial Lengthening which applies at the phonetic level.

Even more problematic. however. is the generation of trisyllabic forms \Vith one

Iighl syllable caught between two heavy syllables (cf. [ân.èi.qual). The application of Pre-

Long Strengthening should make the medial syllable bimoraic. resulting in three bimoraic

******

fcct. To eliminate such forms, Hayes proposes that a sequence of three stressed syllables is

iIl-forrncd becausc of a double clash. Whenever foot construction creates such a sequence

of stresses, the ill-formed sequence is repaired through destressing and subsequent loss of

the degenerate syllable.

IDa. * * *
(an).(ci:.)(qua) --> (an).(èi)(qua) --> (an). èi.(qua) -> (an).(Ci.qua)

Loss of
Foot Coostnlcùon Dcstressing Ocgenerate Foot Persistent Footing

•
Persistent footing results in a final (LH) fool A shown above, such foot parsing incorrcctly

prcd!cts that the onsct consonant of the initial monomoraic S)'llable of the (LH) foot should

be strenghtened by foot-initial forti tion. The forro (an).éi.(qua), however, only shows
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•

fortition on the final heay syllable. Hayes must therefore assume that footing is persistent

only in the initial stages of foot construction in Yupik and tbat persistent footing cannot

adjust metricaJ structures resulting from destressing. How persistent footing can distinguish

bctwccn the result of foot construction and that of destressing is not examined.

In the next section, an analysis of Chugach is presented that relies on the notion that

the PrStem is the head of the PrWd. PhonologicaJ processcs that are sensitive ta foot

structure but which do oot influence foot parsing, such as Consonant Fortition and lambic

Lengthening. are outside of the domain of this anaIysis.

6.1.2 The ChuRach Stress System and the PrStem

Now consider the temary stress pattern of Chugach within the model of prosodic structure

prcsented here. As demoostrated in the analysis of the stress system of Cayuvava, a ternary

pattern. this lime with rightward rather than lcftward directionality. cao he attributed in part

ta the domination of AUGN-Pr-LEFT over AUGS-PRSTEM-LEFr. In addition, the avoidance of

a final double upbeat clearly demonstrates that PARSE-crcrucially dominates AUG~-PRSTEM-

LEFT in Chugach. These proposaIs arc iIIustrated io the tableau below.

II. AUG~-FT-LEFT;P.-\RSE-O » AUGr-.:-PRST-LEXT

Candidates AuGS"-FT- P.-\RSE-O AUGS-PRST-

ak-utamak I..HT I..H:r
!J. !J. Ji f.l

-vi [(a.kti)]. [(ta.mâk)] *a.

IL f.l Ji f.l

b. [(a.kti)].(tamak) *'
!J. f.l f.l !J.

[(akti).ta].mak *'c.

In longer cven-numbered words the domination of AUGs-Pr-LEFf over AUG~-PRST-Le:T

resul ts in a lernary pattern.
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• 12. AUG~-FT-LEFT; PARSE-a » AUGN-PRST-LITT

Candidates

pisuQu1aQuni

Ft Ft ~ ~ ~ ~

8 . ..J [(pi.su).qU].[(ta.qU).ni]

AuG~-Pr-

LITT

PARSE-(J AuG~-PRST-

*

b.

c.

d.

~ ~ ~ ~ ~ ~

[( pi.SU) J.(QU.ta).(qu.nO
~ ~ ~ ~ ~ ~

[(pi.su). [(qU.ta) J. [(QU. nOJ
~ ~ ~ ~ !.l ~

[(pi.su) ).[(Qu.ta).Qu].ni

*'*

*'
**'

*

•

Sincc Chugach is an iambic language, the final double upbeat would not violate the

WEAKPARSE CC1.\D.

13. WEAKPARSECOND
A mora in a non-head syllable is adjacent to at most one mora
in a non-head syllable.

Odd-numbcred syllable \\'ords, on the other hand, offer evidence of the role played by AlL

FT-RIGHr in the choice of the optimal output, as shown belo\\'.

14. WE~PARSE Ca-.n ; AUGN-FT-LITT ; PARSE-(J » AUGN-PRST-Le:r » AlL-Pr

RIGHT

Candidates AuG~-Pr- PARSE-(J AUGN- AlL-FT-

atuQuniki LEFr PRST-Le:r RIGI-IT

~ ~ fL ~
,...

8 . ..J [(a.tu).qu].[(ni.ki)] * ..J. ***2

~ ~ ,...
~

,...
b. [(a. tu) ). [(qu.nOJd] * *1! ***2

1n (14a), the optimal candidate output satisfies AlL-Pr1-RIGHf sincc the rightmost syllable

is pcrfectly aligned with the right edge of the PrWd. The candidate in (14b), on the othcr

hand, has a syllable betwcen the PrWd right-edge and the rightmost foot, resulting in a fatal

violation of AI.L-Prl-RJGHf.
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• Consider now the problem posed by the obligalory bimoraicity of an initial closed

syllable and by the fact thal long vowels in second position trigger gemination in an initial

open syllable.

15a. [(èas) J. [(saa).si] b. *[(èa.saa).si]

•

In the analyses of Arabie and Guugu Yimihdirr. the constraint WElGHf-lD-H(PRSTE.\f) was

introduced in order to explain the requirement that main stress is preferably assigned to a

heavy syllable.

16. WEIGHT-To-H(PRSTEM)
A bimoraic syllable is pa.rsed as the head of a PrStem.

This constraint requires a bimoraic syllable to he parsed as the head foot of a PrStem. rather

than as the head syllable of a foot The prediction then is that. even within an iambic

system. a bimoraie syllable cannot he optimally parsed as the head of a disyllabic foot when

WEGHf-1D-H(PRSTE\rf) is undominated in the constraint system.

The fact that gemination rather than vowel lengthening applies to the initial syllable

is assumed to follo\\' from the dominance of WT-[I:E';T over [~TEGRIO. as shown in the

tableau helow.

17. WEr\KPARsE CŒ'D ; WT-Iœ-.T ; WElGHf-TO-H(PRSTE\t) ; AUGN-Pr-LFFT ; PARSE-O »

[~TEGR[O » AUGN-PRST-LEFT » ALL-Pr-RIGl-IT

Candidates WBGI-IT-1D- AuGN-FT- WT-Iffi'T PARSE-O [~TEGRIO

èasaagi H(PRSTE\f) LEFf

"'~ f.l~ Ji

8. ,; [(èas)].[(saa).si] *
Il ~Il Ji

b. [(ëa.saa).tsi] *'
!4f& JiJi Ji

[(ëaa)]. [(sâa).si] *'c.

Il Jifl Ji

d. Ca. [(saa).si] *'
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• In (17c). the non-oplimal candidate violates WT-lI:E\T, since the input monomoraic vowel

is bimoraic in the output ln the optimal ouput (17a). the second mora is assigned to a copy

of the preceding consonant, resulting in a violation of I~TBJR[o.

Consider now the obligatory bimoraicity of closed syllables in initial position. Every

other closcd syllable is viewed as monomoraic for the purpose of foot parsing. This word

initial effect. however, cannol he the result of satisf}ing either AUG~-Pr-LEFTor PARSE-O..

as shawn by a form likc (an.ci.qu.ktit] 'weIll go out'. AUGN-Pr-La=r and PARSE-O are

satisficd in bath forms in (18).

18a. [(éin).Ci). [(qu.ktit») b. * [(an.éi) ).[(qu.kut»)

•

The obligatory parsing of an initial closed syllable as a bimoraic foot, 1 propose, follows

from a rcquirement that a PrWd be left-a1igncd \\ith the head of a fool

19. ALlGN-PRWD-LEFT

Align (PrWd. Lert, Ho, Left)
"Every PrWd is left-a1igncd with sorne hcad syllable."

Under the assumption that FT-FoR.\f[lAMBIC) is undominated in Chugach. the only way to

satisfy AUGs-PRWrrLEFr is for the initial syllable to he ParSCd as a bimoraic footS

Note that AUG~-PRWrrLa:T crucially dorninates AUGS-PRST-LEFr, as illustrated in

the tableau below.

S ln Kagcr (19900). the obligatory parsing of a heavy syllable al the righl edge of the PrWdis simpl)' staled
as AUGN-H "The righl edge of every PrWd coïncides with the rigbt edge of some bea,')' syUable." [n bis
analysis of the incomplele phase in Rotuman. 00 the otber band. ~[cCarthy (1995). formulates the
constraïnllNC-PH as: Align (StemInc.Pb. Righi [alFt.. Righi) (or Align (Slemfnc.Pb. Righi. flf.l. Righi).
i.e. "Every incomplete-pbase stem ends in a OlOnosyllabic foot (or heavy syllable)".
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• :20. WE·\KP.-\RSE COND ; WT-lDE\T ; WSGHf-TO-H(PRSTBI) ; AUG~-Pr-LGT ; PARSE-O »

I:--.TEGRIO » AUG~-PRWI>-La:T » AUG~-PRST-LETT » ALL-Pr-RIGHr

Candidates AuG~- AuG~- AIL-FT-RIGHf

atrnaktaX!utan PRWo-La:-r PRST-LETT

J.l~ ~ fol J.l J.l fol

8. v' [(at).ma).[(ku.ta)QJ. [(tu. tan)1 ** V"1 **2 ***3

fol fol fol fol Il li

b. [(al. ma).k~J. [(taXe tu). tanJ *f * *1 ****.,

~J.l li ~ Jol ~ ~

[(al) J. [(ma.ku).ta)(J. [(tu. tan) ] ** V"1 *** !2*****3C.

JolI! ~ fol Jol ~ ~

d. [(at»). [(makû)J. [( taXtu). tan] ** *! 1 ***2*****3

Furthennore. by assuming the dominance of WT-I[)8I..T and I~TEGRIO o\'cr AUG~-PRWo-

LEFr. one predicts thal lengthening and gemination will never apply to satisfy the a1ignment

constraint Only a non-moraie input segment is a1lowed to receive a mora in the output 50 as

to satisfy AUG~-PRWo-La:T.

:2 la. [(auj).qu).[(ni.kf)] b. *[(at). tu). [(qu.ni).ki)

•

The parsing of fonns containing bath long vowels and an initial c10sed syllable are

illustrated in the t\Vo tableaux (22) and (23) be1o\\'.

,.,') WE-\KP.-\RSE Coso ; WT-(oe-.T ; WSGI-IT-TO-H(PRSTBi) ; AUG~-FT-LETT ; PAR5E-O »

I~TEGRIO » AUGS'-PRWo-LEFT » AUGS-PRST-LETT » ALL-Pr-RIGI-IT

1
1

Candidates WElGI-IT-TO- !AuG'i-FT- AUG~- AuGS-,
atma~iqua

1
H(PRSTaf)

, LEFr PRWo-LEFr PRST-LEFf:,
fol~ ~ ~ ~fol

,
!

8.v' [(at) ].[(max.cf)). [(quâ)] ! **!
~I! ~ fol lIfol 1

*'
l

*b. [(at).max]. [(Ci .qua)J !
folf! fol fl f!Fl

1
!

[(at).max).[Ci.(qua)] ! *f *C.

~ fl Fl flfol

d. l(at.ma.x).ci].[(qua») *' *
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•

[n (22b). the non-optimal output parses the final diphthong as the head of a disyllabic foot

rather than as the head foot of a PrStem. incuning a violation of WSGHr-ro-H(?RSTE\f). In

(22c). on the other hand. the left-edge of the final foot does nol coincide with that of the

PrStem. resulting in a fatal violation of AUGN-Pr-LEFf. Finally in (22d). the non-optimal

ouput violates AUGN-PRWD-LEFf. since the initial closed syllable is in the weak position of

a disyllabic foot. Another possible candidate [(at).max).éi.[(qua») incurs a fatal violation of

P.-\RSE-a.

23. WEAKPARsE CO~D ; WT-lOE:'.T ; WBGHr-ro-H(PRSTE.\:f) ; AUGN-FT-LEFT: PARSE-o »

[~TEGRIO » AUGN-PRWD-LEFr » AUGN-PRST-LEFf » ArL-FT-RIGHf

!
Candidates WSGHf-~ iWT-IŒ'.T AuG~- AUG~-

iq1-ukqiilJa H( PRSTE.\f) 1 PRWD-LEFf PRST-LEFr

Il!! Il pl'" !! !
s. ..; [(îq).1-uk).[(qii).lJa] 1 *,

!1Ji p.l !1Ji Il
1

b. [(îq)]. [("'uk.qfi).lJa] *r *1

!1 Ji !!!! Ji
1[(iq....uk) J. [(qfi)·lJa] *r *c. 1

[n this analysis. the bimoraic status of initial closed syllablcs and the obligatory gcmination

process found in the initial input sequence CvCvv fall together in that they both follow from

fully satisfying the ("'0 constraints WSGI-IT-1D-H(PRSTBf) and AUCN-PRWD-LEFr.

Finally. wilh regard to the equal prominence assigned by the stress system to cvery

PrStem. 1 propose that this pattern follows from the domination of MQ'ŒIEADED~r.ss by

PRSTE\(-To-PRWD.

24. PRSTEM-TD- PRWD
E\'cry PrStem is parsed as the head of a PrWd.

25. MONOHEADEDNESS
Prosodic constituents are uniquely hcadcd.
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• The assumption here is that satisfaction of PRSTE\I-ro-PRWD rcsults in the PrWd being

assigncd two grid marks at level 3.

26. * *
* *

(*) (*) .

JIJI f1 JIJI f.l
[( fq) .1-uk1. [(qfi ).lJa]

line 3
line 2
line 1

H(PrWd)
H(PrSlem)
H(Ft)

•

The constraint system pertaining 10 this analysis of the strcss in Chugach is shown helo\\'.

27. Undominated: Pr-BI~, WE,\KPARSECa-..n, Pr-FOR.\-I[L\~IB[cJ, WSGHf-TO-

H(PRSTE\t), AUG~-Pr-LEFf, PARSE-O, WT-IŒ'.T, PRSTB.t-ro-PRWD

Dominated: M().'I.;OHE.·\DEn'ESS ; I~TEGRIO » AUG~-PRWD-La:T » AUGN

PRSl"'B-f-LEFT » Au..-Pr-RIGfIT

Obsen"c that ail of the crucial constraints proposed 10 account for thc tcmary stress system

of Chugach are part of the small sel of constraints that has already been proposed to explain

both thc binaI)" pattern of Guugu Yimdhirr and the temat)· pattern of Cayuvava.

28. Cayuvava

AuG~-FT-La:T »AUGN-PRSTE\'I-R1GHf » PARsE-cr » AlL-Pr-RIGHf.

29. Guugu Yimidhirr

AuG~-PRSTE\I-LITT PARSE-(J» Au..-Pr-RIGHr » AUG~-FT-RIGHr.

ln addition to the variable rankings of the constraints abovc, differenccs betwecn the thrce

languages have becn shown to folio\\' from the ehoiee of Fr-FoR.\-!, the arguments chosen

by the constrnint WElGHf-1D-HEAD and STRESs-TO-HEAD, and the interaction of faithfulness

constraints with the general phonology of the language, i.c. with the constraints on the

prosodie shape of mctrical eonstituents (including syllables) and on thcir distribution within

largcr prosodie constituents.

6.2 Mohawk

We turn now to the anaIysis of the trochaie stress system of Mohaw~ a Northem lroquoian

language spolœn mainty in New York, Ontario and Québec. The problem prescnted by
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Mohawk is twofold. First~ the process of Tonie Lengthening (i.e. the lengthening of a main

strcsscd open syllable) in a trochaic language that othel'\\lse givcs the appearance of being

quantity-inscnsitive (i.e. no long vowels underlyingly, closed syllables that behave as light

except when slressed~ and an obligatorily disyllabie minimal word). Second, the variable

\'isibility of epenthetic syllablcs \Vith regard to the stress system. The behavior of the three

diffcrent epenthetic vowels in Mohawk is described helo\\'.

6.2.1 Epenthesis and the Stress System of Mohawk

Accarding ta Michelson (1989), there are thrce distinct epenthetic vowels e. a. i. in

Mohawk.6 The first t\~,'O behave in the same manner \Vith regard to stress: invisible to it

whcn in an open syllable; visible to it in a closed syllable. The major differencc betwcen the

(\\'0 with regard to stress is found in a sequence of t\\'o adjacent epenthesized syllables in a

word. In such cases, the first one is usually visible to the stress system. However, if a is

one af the t\Va epenthesized \'owels, it is a1ways the one participating in the stress system.

By contrast, the prothetic l'owel i is aIways stressed and obligalorily found in initial

position in words \\ith only one non-epenthetic syllable. The data are from Piggott (1995).

Underlincd segments represent cpenthetic vowcls.

30. The Distribution oJprothetïc [il
a. k-y~-s [fky.....s] '1 put il'

b. k-tat-s [iktatsJ '1 offer i t'

c. k-ck-s [i:keks) '1 cat'

d. s-riht [is~rihtJ 'Cook!'
c. t-n-ehr-? [i~ehr~?l 'you and 1 \\'ant'

Epcnthetic e is found in thrce different contexts, as noted by Michelson (1989). In the firsl

contc:xt, e is inscrted bctwcen a consonant and n, r, or w .

6 According to ~fichelson.both epenthctic e and a have the same phonetic realiution as their underlying
countcrparts.
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• 31. a . k-runyu-s [kçninyusl '1 sketch'

b. i\-k-r-i\-? ["kgrh ?] '1 will put into a container'

c. tc-k-rik-s [tékgriks) 1 put them together'

d. t-i\-k-ahsutr-i\-? [v.kahsutçrh ?] '1 will splice it'

c. w-akra-s [wakçras] 'It smells'

The second context involves a sequence of lhree consonants. the first of which cannot he h

or ~ and the second of which cannot he h or s. The epenthetic vowel is inscrted between

the first consonant and the following clustcr. (The grave accent represcnts a falling tone.)

32. a. k-the?t-ha? [kçthè:tha? ] '1 pound. am pounding'

b. wak-nyak-s [wak~nyaks] '1 get married'

c. s-rho-s [sÇrhos] 'you coat it with something'

d. te-k-ahsutr-ha? [tekahsutçrha? ) '1 splice it'

c. s-k-ahkt-s [skahk~ts] '1 got back'

Third, the epenthetic vowcl is inserted betwcen a consonant and a word-final glottal stop.

Nole. howcver. that c10sed syllables of the type C~? are alway treated as light.

33. a. i\-k-arat-? [I\ka:rat~? ] '1 lay myself down'

b. ro-l-ut-ot-? [rokU:tot~? ] 'he has a bump on his nose'

c. wa? -t-k-atat-nak-? [wa? tkataiçnakç? ) '1 scratched myself

d. t-i\-k-rik-? [tÏ\kçrikç? ) '1 will put logether side by side'

c. o-nrahl- ? [ônçrnhtç? ] 'Ieaf'

With regard 10 a 'the joincr', Michelson states that it is inserted betwecn two consonants al

a morphernc boundary within the verb base: e.g. betwecn an incorporated noun root and a

following deri,·ational suffixe In contrast \Vith e. the joiner may break up c1usters that are

norrnally allowed in Mohawk.

•

34. a. te-k-a? shar-rik-s [teka? sM: r;uiks] '1 put the knives side by side'

b. ka-naw-ku [karui:w!ÙCu) 'in the swamp'

c. \Vak- i? tuhkw-rho-s [waki? tuhkw!irhos ) '1 have a fevcr'

d. k-r-kw-as [k~rjk-was] '1 take it out of something'

e . te-kahruw-nyu [tekahruw!inyu) 'many objects put in your path'
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• Epenthetie a cao also he found idiosyncratically within morphemes which cannot bc

analyzed synehronically into smaller morphemes. That is. there are some cases of non

moraie a which cannat he trealed as instances of the joiner.

6.2.2 The Principle and Parameter Approa~h

A comprehcnsive analysis of the stress system in Mohawk wilhin the Prineiple and

Pararnctcr frarnework has becn proposed in Piggott (1995).7 His analysis is bascd on the

assumption that 'weightless' (i.e. non-moraie) syllables are part of the inventor)" of

possible syllables. Piggott's proposaI assumcs that 'unlieensed' consonants cao he parsed

by an empty-headed S)'llable and lhat epcnthetie vowels are inscrted as late as possible in

the phonology.8

To account for the prosodie invisibility of epenthesized syllablcs not closcd by a

consonant, stress in Mohawk is argucd to he sensitive to moras rather than syllables, i.e.

non-moraie (epenthetic) syllables are ignored. Piggott argues that the head foot in Mohawk

is the moraie trochee and that coda eonsonants arc assigned a Mora by the Weight-by

Position mie hefore stress assignment, irrespeetive of whether the syllable head is itself

moraic or not9

35. Weight-b)'-Position
A 'coda' consonant is assigned a Mora in the eourse of syllabifïeation (parameter).

Ta account for the regular penultimate stress, Piggott proposes that a non-iterative trochaic

stress foot he assigncd 10 the right-edge. Given that the Mora is the stress-bearing clement

in Mohawk, non-moraic syllables are skipped by the stress foot, resulting in trisyllabie feet.

as shown in (36) \Vith the forms w·akra-s 'it smells' and o-nraht· ;"Ieaf':

36a (\\'â. k~.ras) b. (6.n~.rah).l~?

•
7 Kager (1993) also offcrs an anaIysis of Mohawk whicb assumes the presence of 'weightless' syllables in
the language. Sec PiggOlt (1992) for a discussion of ~Iobawkminimal ward.
8 1lt.is latencss to rule application is related by Piggott (1995) to the eooDomy principle of grammar in
Chomsky (1992), called Procastinate.
9 RecaU. however, that a fmal glottal stop does nol add weight to a s~·lIables.
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• Piggott assumes that non-momic syllables within a foot are later prosodically licenscd by

adjunction to the head of the foo~ a structure similar to the one proposed by Dresher and

Lahiri (1991) for the Germanic foot.

One problematic aspect of Piggott's analysis, however, is the lack of stress on

closcd syllables in final or penultimate position when followOO by a noo-moraic syllable. If

coda consonants are momic and stress is assigned to a moraic trochce at the right edge, the

expcctation is that the righunost bimoraic syllable will be assigncd main stress.

37a. *wa.k~.(nis) b. *o.n~.(nih).~?

The moraic trochec analysis also runs into problems with the minimal word requirement

One would expcct any form that contains a closed syllable to satisfy the minimality

requirernent in Mohawk. Such expectatioo is contradicted by the data in (37).

38. a. k-YI\-s

b. k-ek-s

[ikYl\s)

[i:keks)

c. s-riht [rs~rihtJ

d. t-n-ehr-? [i~nehrç?)

To account for the consistent lad~ of stress on a rightmost closed syllable, Piggott assumes

a nonfinality condition requiring that the head syllable of a foot oot be lïnal. However, this

condition has to apply to the metrical grid rather than 10 the PrWd itself in order to generate

the correct result, since an epenthetic syllablc is invisible to lbis condition (e.g. in onc.rahtc. ..,

'lear). Piggott thus assumes the avoidance condition of Idsardi (1992).

39. Avoid (x #

This is iIIustrated in (40) below.

•

(x #

4Oa. * s~.riht

(x . #
b. i .sç.riht

(x #

* ~.neh.r~?

(x . #
i .tç.neh.rç?
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By using grid marks rather than moras to aeeount for the nonfinality effeet, Piggott can

account for bath the laek of stress on the rightmost closal syllable and for the assignment

of a prothetie vowel. Sinee the mora is argued to be the stress-bcaring unit in Mohawk,

only momic syllables cao projeet a line 0 grid mark.

Another important aspect of Piggott's analysis is the treatment of the interaction of

epenthesizcd syllables with the stress system of Mohawk. To explain the variable visibility

of the threc epenthctie vowels. Piggott adopts the derivational model of Lexical Phonology

(Kiparsky 1982; Mohanan (986). This model has at least m'o well-defined levels at whieh

epcnthetie vowels may be inserted: the lexieal and the postlexical levels. Piggott proposes

that cpcnthetie vowels are inserted as late as possible in the derivation. The assumption is

that only vowcls inscrted al the lexical level are assigned a mora.

Under this view, the visibility of epenthetie closed syllables follows directly from

the application of Weight-by-Position before foot assignment rather than from the insertion

of the epcnthetie vowel. The prothetie vowel. however, is inserted lexically to satisfy the

minimality rcquirernenL Early insertion is aIso triggered by any sequence of two epenthetic

syllables. Assuming sorne notion of govemment between syllable positions (Kaye 1990;

Charette 1991), Piggott argues that non-moraïe syllables must be lieensed (i.e. governed)

by a momie syllable ta their right. 10 In a sequence of two non-momie syllablcs, the first

one is not propcrly governcd. A prosodie structure with two adjacent non-moraie syllables

is thus ill-formed and must be repaired before stress assignment cao apply. This is donc

through the carly insertion of a vowel in the head position of the non-moraie syllable. On

the one hand, epcnthetie [e] is inserted at the post-lexical le\'el. On the other hand, the joiner

[a). being morphologically eonditioncd, is insertcd lexically but after stress assignment.

Thus, the choice of [a] over [el in sequences containing both follows from the assumption

that [a] is inscrted al the lexicallevel, while [el is inserted al the post-lexicallevel.

10 As noted by Piggott. bath Kaye (1990) and Charette (1991) assume thal satisfaction of Proper
Go"crnment is detcrmincd from righl to lcft. This proposai is consistent witb the daim mat final
\\'cighl1ess syllables are always propcrly govemcd.
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• Finally, Piggott proposes an account of Tonic Lcngthening based on Princers

(1990) Trochaic Rhythmic Harmony Scale, in which a trochee containing one heavy

syllable or two light syllables is rated higher than an uneven (HL) trochee. Piggott adopts

the Harmonic Scalc but ranks H as more harmonie than LL.. his proposai bcing that Tonie

Lcngthening is a repair strategy usai to bener satÏsfy the Hannonie Sca1c.

41. Trochaic Enhancemenl
Transfer weight from the dependent to the head of the trochee.

This analysis also accounts for the lack of lengthening in stresscd syllables followed by an

epenthetie [e J sincc the 'weightless' syllable has no mora to transfer to the head S)'lIablc.

As notcd bcfore. there are sorne problematic aspects to Piggou's analysis. The main

problem to his approach is the assumption thal stress in Mohawk is sensitive only ID moras

and that it ignores non-moraie syllables. This results in the parsing of trisyllabic fcct and the

assumption that nonfinality of the main-stressed foot applies to the metrical grid rather than

to the PrWd itself. In addition.. by treating Tonic Lengthening as a phonological process

that applies ta an already constructed disyllabic foot rather than as a condition imposed on

foot parsing, the obligatory bimoralcity of the main-stressed foot cannot he reducible to

cither word minimality or foot parsing. In the next sections. an optimality-theoretic analysis

is proposcd that characterizes the trochaie stress system of Mohawk in terms of structural

constraints on prosodie constituents. 1 will focus on the epenthetic schwa and prothetic [il.

6.2.3 Tonie Lengthening in a 'Quantity-Insensitive' Language

Consider first the stress system of Mohawk in words wÎthout epenthetic vowels. A word

has only one stress that regularly surfaces on the pcnultimate syllable. In an open syllablc. a

main-stresscd vowel in penultimale position is always lenglhened.

•
42. Basic Stress Pallern

a. k-atirut-ha?
b. wak-ashet-u
c. k-akl\ ?rokew-as
d. k-hvatu-s
e. s-hO-ahl"t-u

[katirutha? ]
[wakashé: tu]
[kaki. ?roké:was]
[khya:lUS)
[sh6hktu]
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•

The absence of second~' stresses indicales that AUG.'I.;-PRSTE.\I-RIGHf is high-ranking in

the language. while the absence of main stress on a final c10sed syllable follows from

No~rD.:.-\LHFT .

43. N ONFINALHFr
No PrWd is right-aligned \Vith its head foot.

The obligatory bimoraicity of the strcssed syllable. on the olher hand., cao bc given a very

simple cxplanation by assuming that lengthening fol1ows dircctly from trying ta minimize

violations of a structural constraint that requires the head S)'llable of a PrWd ta he final.

44. ALIGNHo
A PrWd is right-aligncd \\ith ilS hcad syllable.

These proposaIs arc illustratcd in the following tableau.

45. NO~"FlX.-\LHFT; AUG!':-PRST-RIGHf » AUG~Ha » P.-\RSE-a

1
Candidates NOSFINAL- l AUG~- AuG~Ha P.·\RSE-Oi

l

J

k -akl\ ? rokew-as HFT
l
! PRST-RIGHr

!L ,.. ,.. .. !L t

e.v' ka.(kl\?ro).[(ké:).was) 1 * *
!L f.l f.l ~ pt 1

b. ka.(kl\ ?ro).[(ké.was»). *' ! * *j

!L ,.. .. f.l f.l j

(ka.kA ?). [(rô:).ke 1. was l *' ** *C. l

f.l f.l ~ f.l f.l l
d. (ka.kA ?).[(rô.ke).wasj 1

**f

In (45b) and (45d). the parsing of a disyllabic main stressed foot results in (Wo violations

of AUG~H(J. In (45b). the alignment of the disyllabic foot with the right edge of the PrWd

also crcates a fatal violation of NONFIXALHFT. In (54a). the penultimate vowel is lengthened

in order ta minimizc violation of AUG:-:Ha without violating undominatcd NO~FI~ALHFT.

Ta lengthen the main stresscd syllable in (45c). on the other hand. creates a fatal violation

of AUG~-PRST-RlGI-rr.
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• The problcm to he addressed at tbis point is how to ensure that the assignment of a

mora to a coda consonant is more optimal than to lengthen a vowel. Following Broselow et

al. (1 gfl), 1 assume that languages in whieh coda consonants never contri bute to syllable

weigh~ except under pressure from higher-ranked constraints, have the following ranking.

46. rvtoR·\lcCOOA» NcCMoRA » NoSHo\RFDMoRA

1n Mohawk, bath vowel length and weighted coda consonants are restricted 10 the main

stressed foot. This should follow from the domination of both NoSHo\RFDM)RA and WT-

lDE".TIO by AUGsHo. Given the fact. howcvcr, that thcrc is no evidcnce for underlying long

,·owels in the language, 1 propose lhat both the Jack of long vowels and the weightless coda

consonants result from the satisfaction of a constraint \Vhich requires that evcry moraic

segment be uniquely dominated by the head Mora [n other words, a segment cannot he in

any way associated \Vith a mora in a non-head position.

47. SEGMENT-To-MoRA
E"cry segment dominated by a mora is uniquely parsed as ils head.

The candidates in (48) ilIustrate the prosodie structure of moraie segments. Note that of aIl

the candidates ooly (48d-e) satisfy SFD~IE'.'T-TO-MORAfully by being dominaled only by the

head mora.

48 a IJ. IJ.
1 !
v

b. IJ. IJ.
1 1 1

\' C

c. J.l f.l
1 1
v C

d. f.l
1 \

v C

e. fA.
1

v

•

ln (48a) and (48c), at lcast one segment is Iinkcd to a non-head mora, while in (48b), both

scgments are Iinked ta a non-head MOra. Note that bath (48b) and (48d) violate NoSH.-\RFD

MORA, whilc only (4&) violates NoCMoRA.

The role played by SFDME.'.'T-TO-MORA \Vith respect to closed syllables is illustrated

bclow.
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49. NO~~\LHPr;AUG~-PRST-RIGlIT» AUG~Ha » SFGME~"-1D-MORA »
NcCMoR\ » NoSH-\REDMORA

Candidates AUGN- AuG~Ha SEGMB.T- Nd:MoRA

k-runvu-s ?RST-RIGHr ro-MÜRA

fI+l !.L

O. v' k~. [(run).yus] * * *
fI+l !.L

b. kc. [(ni:n).vus] * **'

As shown in (49c)~ it is more optimal to assign a mora 10 a coda consonant~ which results

in onc violation of SEG~1E'''-TO-MORA~than to lengthen a monomoraic \'owcl in a closed

syllable, which satisfies NoCMoRA but results in two violations of SEGME'T-TO-MoRA.

Consider now the disyllabic requirement imposcd on minimal \\lords as shown in

the data in (30), given again below.

50. The Distribution ofprothetic fil
a. k-y~-s [ikYl\s] '1 put it'

b. k-tat-s [iktats) '1 ofrer il'

c. k-ek-s [i:kcks] '1 cat'

d. s-riht [isçriht) 'Cook!'
c. t-n-ehr- ? [i~neh~? ] 'you and 1 want'

In the preccding chaptcrs~ such a disyllabic requirement has bœn argued to rcsult from the

satisfaction of BR-\~CHHEADwhich dcmands the head of a prosodic constituent to bc in a

rh}thmic relation \Vith sorne prosodic constituent in a non-head position. In Mohawk~

however, undominated Na--R'i.-\LHFT is enough ta force bath the insertion of a prothctic

vowcl and its lengthening~ al Icast in words without epenthetic syllables. This is iIIustrated

in the tableau below.
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• 51. NO~Fl.';..-\LHFT» DEFIO »AUG~-PRST-RlGl-rr » AUGNHa » SBJME.'T-1D
MOR-\ » NoCMORA

Candidates NO~-ro:AL- [)rpIo AUGS"- AUGNHa SEG~lE\.T-

k-ck-s HFT PRST-RIGI-IT ro-MOR-\

fIfl !-l

8. V' [(1: ).keks1 * * *
fi. !-l

b. r(l.keks) 1 *' * *..
c. rOœks») *' *

To summarize. in words without epenthetic vowcls. bimoraicity of the main stressed

syllablc follows from the interaction bctween L\Vo structural constraints: undominated

NO~-m.:ALHFTand high-ranking AUGNHa.

6.2.4 Epenthesis in Mohawk

Considcr now the ro[e played by the epenthctic vowe[s in the posiLioning of main stress.

Whenc\"cr an open epenthetic syllable is found in the penult, the result is the rctraetion of

the main stress to the penultimate syllab[e. Furthermore, thc main stressed syllab[e is never

lcngthcned bcfore cpcnthetic [cl.

52. a. k-runyu-s
b. A-k-r-r.-?

c. te-k-rik-s
d. t-I'.-k-ahsutr-i\- ?

c. w-akra-s

[k~rûnyus)

[Àk~rl\ ?]

[te'kçriks)
[tr.kahsu~ri\ ? ]

[wak~rasJ

'1 skctch'

'1 will put into a container'

'1 put thcm together'
'1 will sp[ice it'

'It smclls'

•

1 propose thal the answer as to why epenthetic vowc[s cannot receivc main stress lies in

their non-moraic status. In my analysis of nominal stems in Arabic, it was assumed that thc

obligatory parsing of a tloating mora by the consonantal root follows from a faithfulness

constrainl which requires every Mora in the input Lo he associated with an output segment

j-l-MAXIO. [n contrast wilh WT-lDE\rr1o, which forbids both [engthening and shortening, and

Sf..G~fE\.T-ro-MOR"~which only forbids [engthening~ }l-M-\.xIO blacks the [OSS of an input
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•

mord. although the constraint can he satisfied through the transfer of a mora from a vowcl

to a coda consonant.

53. p-MAXIO

E,·ef)· Mora of SI has a correspondent linked to a segment in S2.

The counterpart of }4-MA.\:[O is }4-DEP10 which requires that every Mora in the output be

associalcd with a segment in the input

54. Jl-OEpIO
Evcry Mora of S2 is linked to a segment with a correspondent in St.

Any mara linkcd to a coda consonant salisfies }4-D8>[O, and so does a lengthencd vowel.

Any mara associated \\ith an epenthetic vowel, on the other hand, results in a \iolation of

the faithfulncss constraint These arguments are ilIustrated in the tableau helo\\'.

55. NO~l:r-:Al.HFT» jl-Ds>IO; DellO »AUGN-PRST-R!Gl-IT » AUG!':Ha »
Sffi~lE.'T-TO-MOR.-\ » NcCMORA

Candidates NO~R\iAI~- }4-Di:?° AuGl"Ha S EG~fE...''T-

l-..... -k-ahsutr-..... -? HFT m-tvfORA
!! v- ta v-

(tl"..kah). [(su. t~.rh ?] **8.

!! v- I! .. v-
b. ti\.(kah.su).[(t~.ri\ ?] *'* * *

!! ft I&f& I!

(t......kah).[(su:.~).rl\ ?] ** *'c.

In (55b), the association of moras 10 the epenthetic vowel in arder ta minimi7..c violations of

AUG~Haresults in a fatal violation of jl-DEFlo. To lengthen the preceding moraic vo\Vel as

in (5Se). results in a tie with (55a) \Vith res~ct to AUGNH(J~ while adding a fatal violation

for SEG~fE...'T-m-MoRA.

Consider now the augmentation of monosyllabic forms that contain epenthetic [el.

Alderelc (1995) proposes a constraint HFAD-DEP to explain the lack of visibility of

epcnthelic vowels with regard to the stress system.

170



•

•

56. HEAD(PCAT)-DEP
El"cry segment contained in a prosodie head in S2 has a correspondent in S (,

That is, any prosodie hcad in the output must bc in a eorrcspondenee relation with a head

segment in the inpuL However, the constraint HEAD-DFP cannat explain why [il is inserted

to augment a subminimal word, when another epenthetic vowel is already available, sinee

both Yiolate the prosodie eonstraint.

57.

Candidates N O~FIN.-\L- HE·\D-D~ AUGsHa NcCMoRA

s-riht HFT

f& ~

[(i. s~).riht] * **' *eJ. ..
b. [se.(riht)1 *'.. ~

c. [(sç:).rihtl * * *

Aldercte's solution adopts MeCarthy's (1995) proposai that there arc prosodic faithfulness

constraints whieh place segments in a correspondenec relation mediated by their prosodie

structure. My analysis, on the other hand, assumes that Mohawk syllabifiation disfavors

the association of moras with segments whieh have no correspondent in the input, #-Dg:Jo.

58. N()~1-~ALHFT » #-Dr::;plo; D~IO »Al1G~-PRST-RIGHr » Al1GsHa »
Sffi~~T-m-MoRA » NoCMQR..\

Candidates N(Y.I.;F1.'".-\L- jI-DEFIO AuGsHa SEG~lb"T-

s-riht HPr m-MOR-\

f& JI

[(1. s~).riht] * **8. ..
b. sc.r(rihU 1 *1 *.. fol
c . [( s~: ).riht) **' * *
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Considcr now the behavior of epenthetic vowels in dosed syllablcs. as presented in the data• belo\\".

59. a. k-lhe?t-ha? [k~thè:tha?)

b. wak-nyak-s [wak~nyaksl
c. s-rho-s [s~rhos]

d. te-k-ahsutr-ha? [tekahsut~rha?]

e. s-k-ahki-s [skahkiçs]

'1 pound. am pounding'

'1 gel married'

'you coal it with somelhing'

'1 splice it'

'1 got back'

As noted bcfore. a c10scd epenthetic syllable is prosodically visible in penultimatc position.

Here 1 propose thal the undominated constraint MORAIcCCOA forces the insertion of a mora

in a hcadless dosed syllablc.

60. NO:-'"IT':ALHPr; MORAlcCOO.-\ » Jl-OEPo ; OFPIO »AUG~-PRST-RIGHr »
AUG:--:Ho» »NcCMoRA » NoSH-\REDMOR-\

Candidates MoRAlcCOOA ~-Of.PIo AI1G~H(J SEG~1E'.T-

te-k-ahsutr-ha? TO-MOR-\

~ f.l ~ .. f.l

eJ. '"
te.(kah.su).[(tçr).ha? ) * **
~ f.l fi f.l

b. (tc.kah).[(su.tçr).ha? ] *' **

f.l I.l fi f.l f.l

(lc. kah). [(su. tçr). ha? ] **'c.

Obscn·c that in the case of a closcd syllablc. only thc mora associated wiili the epenthetic

,·o\\'cl would rcsult in a violation of #-DEPo. If we assume that the initial mord. is also

linkcd to thc coda consonant, however. #-DEfIlo is satisfied fully in bath (6Oa) and (6Oc).

This is rcfieclcd in the numbcr of violations of SEGME'T-lD-MOR.-\ in (6Oa).

Now consider sorne forms \Vith a word-final epenthctic syllable. and in the case of

•
(61c-f). with an additional word-internaI cpenthetic [cl.

61. Word-Final Epenlhetic Syllable
a. I\-k-arat-? ["ka:rn1~? )

b. ro-kLlt-ot-? [roku:tol~?)
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• c . wa? -t-k-atat-naK-? [wa? tkat3t~nakç?] '1 scratched mysclr

d. t-I\-k-rik-? [tÀk~rikç? J '1 will put togethcr sidc by side'

c. yo-t-r-? [yô:~rç? J '1 t's in the dishlglass'

r. o-nraht-? [6nçraht~? ] 'leaf'

The prablem prcsented by the ward-final cpenthetic syllables is threefold: (a) the absence of

main stress on the penultimate syllable; (b) the lengthening of a main stressed vowel in the

antcpcnultimate syllable; and (c) the lack of lengthening when stress is four S)-°Uables from

the right edge.

Hcre [ propose to explain ail of these generalizations by assuming an undominated

canstrnint thal requires a non-moraie syllable 10 be parsed in the weak position of a fool

62. NONHEAOCOND
A hcadless syllable is parsed in the non-hcad position of a foot.

Crucially, any headJess syllable that is parsed directly by a PrStem or a PrWd violates the

NŒHEIDCO".D. That only the penullimate epenthetic vowel may receive a mo~ on the

athcr hand, follows from satisf)'ing the constraint NoGLaITALMoRA. As noted by Piggott

( 1995), syllablcs c10sed by a glottal stop are never trcaled as heavy in Mohawk. Here 1

a5surnc that the domination of NcGWIT.-\LMoRA by MORAlcCOO:\ forces the glottal stop Lü

[ink ta the Raot node of the prcccding vowel. When the glottal stop links to a momie

\"()wcl. hawevcr, the result is assumcd 10 result in a violation of NoGLCJIT:\LMOR.-\ in arder

to satisfy bath #-M.-\.xIQ and M-\..xIO.

Thesc proposais are illustrated in the tableau belaw. Nole again that in the evaluation

of AIL-FT-RlGl-IT. AlL-FTl-RIGHf cvaluates the rightmost foot.

•
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63. NO~Fl.'r\LHPr;MOR-\IcCOOA ; NCNHE-\DCCf.'..D » Jl-DaJ0 ; DEP10 »AUG~-PRST

RJGl-IT » AUGNHa » SECtlfE\'T-TO-MOR.'-\ » NoCMORA » NoSHARED~\

» ALL-FT-RIGHT

Candidates Na-:HEAD Jl-DrP° NoGWITAL AUGNHo

yo-l-r-? CC!.'.D rvIoR-\
l&fL ~

8. v' [(y6: )( t~. r~? )]1 1 * **
fi

b. [(y6.t~).rç? 1 *' **
fi ~

[(yô.l~).r~?] * *' **C.

fi ~ ~

[( Î _)"0). ( l~. r~? )1 **' ***c.

64. NO~"fTh;ALHFr;MORAlcCOOA ; NCNHEADCC!.'.D » Jl-DEPIO; DEPIO »AUG~-PRST

RIGI-IT » AUGNHo » SBJ~1E'-T-TO-MORA » NoCMoRA » NoS HARIDMoRA
» ALL-FT-RiGHT

Candidates Na-:HEAD- fl-DEPo NoGWITAL AuGNHo

l-i\-k-rik-? Ce:t-.D MORA

fi ~

8. yi [(lÀ_k~ .(ri. kç?)] ***
~ fi ~

b. tl\. [ ( k~. ri ).kç? 1 *' **
!.L ..

(ti\.kç).[(ri:).kç? ] *' *c.

'" !.l

d. [( LÀ. kç). ri ].k~? *' ***

As shawn in lhe tableaux abovc. any headless syllable parsed directly by the PrStem or the

PrWd incurs a fatal violation of undominated NœHFADCa,'D.

1 1 Berc 1 assume tbat the bcad syllable of a foot must itself have a hcad: i.e. a mora.
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65. NO~~\LRFT;MOR-\IcC<DA ; NœHEADCQ\,D » }l-D~o; DEPIO »AUG!':-PRST

RIGI-rr » AUG!':Ha » SEG~œ-..T-1O-MORA » NcCMoRA » NoSH-\REDf\,1oRA
» ALL-Pr-RIGIIT

Candidates NCNHEAD- J,-DaJ° AuGN- AuG~Ha

t-n-ehr-? CQ\,D PRST-RIGI-IT

FI FI
fJ . .,; [(Î. t~.(neh.rç? )] * ***

~ fIfI

b. [(i. t~»). [(néh).r~?1 *' * *
~ ..

tç. [(néh).rç? 1 *'* * *c.

Hcre. the behavior of both the epenthetic vowel [el and the prothetic vowel [il in Mohawk

is accounled for with the introduction of two constraints on the parsing and licensing of

hcadlcss syllables: NCNHEADCCf.\.lD and JI-DEFIO. In addition, the wcight constraints have

becn shown to crucially internet \Vith sorne high-ranking structural constraints. resulting in

a bimoraic syllable as the main-stressed foot in a language without underl~ing weight

contrdsts.
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Conclusion

1n this dissertation, 1 have shown that the introduction of the Prosodie Stem (PrStem) as a

new metrical constituent within the Prosodic Hierarchy allows for a more restrictive theory

of mctrica1 constituents. By assuming that the main-stressed foot is immediately dominated

bya PrStem, a number of different prosodie shapes imposed on metrica1 constituents and a

numbcr of different stress systems could he analyzed using a very limited set of constraints

on the prosodic shape and distribution of metrical constituents.

1n chapter 2, 1 have argued that the difference between shortened names and word

c1ippings lies in large part in a distinction between bound stems and free words. That is, in

truncated stems that are obligatorily followed by an affix, structural constraints are imposed

on both the truncated stem and the affix simultaneously. In other words, the solution as to

why shortened names are restricted to a bimoraic foot shape lies in part in the optimality

theoretic notion that the prosodie shapcs of phonologically-empty morphemes result from

the satisfaction of high-ranking structural constraïnts, rather than from lexica1ly-specified

prosodie requirements imposed on thase morphemes. 1 have presented a unified account of

the minimal and maximal prosodic shapes of both truncated forms and ward clippings in

terms of 'the emergence of the unmarked' which relies on the proposai that a number of the

structural constraints of the language impose sorne prosodie requirement on the PrStem. In

chapter 3, this model of prosodie structure has been extended to include the root-and

pattern system of the nominal and verbal stems in Arabic.

The study of the stress systems of a number of Arabie dialects in chapter 4 has

shawn that the raie played by the PrStem with respect to minimality requirements cao he

extended to include longer words which are not coextensive wilh the whole word. An

important aspect of this model is that the Prosodic Hierarchy encodes bath headship and

prosodie domination. Whether the head of sorne prosodie category is assigned prominence

on the metrical grid or not, on the other hand, has becn argued to result from a constraint

which imposes restrictions on the type of heads that May project on the grid. In this view.
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stress systems where syllable structure and foot distribution play a role in determining the

location of main stress yet where secondary stress is absent are predicted by the theory

rather than being Pfoblematic for it.

The concerns of chapter 5 are in showing the œntrnl role played by the PrStem in

the general phonology of three very different languages. In the model of prosodic structure

developed here. it is proposed that the difference between binary and ternat)· patterns can be

accounted for in a straightforward manner by the crucial reranking of a very limited set of

structural constraints. The advantage offered by the introduction of the PrStcm within the

Prosodic Hierarchy is that it accounts for the fact that. in both the binary system of Guugu

Yimidhirr and the ternary system of Cayuvava, the preferred metrical grouping is larger

than the main-stressed foot of the language. Chapter 6. on the other hand, has demonstrated

the role played by the PrStem in languages where the main-stressed foot of choice is

smaller than what appears to he the most hannonic foot for either the quantity-sensitive

iambic system of Chugach or the quantity-insensitive trochaic system of Mohawk.

Finally, this thesis has shown how Optimality Theory seems particularly well-suited

to deal with the non-uniformity of various phenomena. Central to this framework is the

notion that high-ranking structural constraints may he minimaJly violated in sorne contexts

in arder to satisfy higher-ranked structural or faithfulness constraints.This has been clearly

demonstrated in the study of non-unifonn phenomena such as truncation in Japanese and in

the study of the variability in stress patterns and in syllable weight that may he found within

a single language and across languages.
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