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Abstracts

Optimality Theory (Prince and Smolensky 1993) makes the claim that well-fonnedness

constraints are ranked and minimally violable. This dissertation examines the consequences

of constraint ranking in three areas of phonology: segmental phonotactics (nasal-voiceless

consonant sequences), metrical theory (English stress), and in phonological development

(chiId English). These studies demonstrate that the introduction ofconstraint ranking allows

for more principled descriptions of the facts in each of these domains, and often yields the

correct predictions about the range of cross-linguistic variation.

La théorie d'Optimalité (Prince et Smolensky 1993) propose que les contraintes de bonne

formation sont rangées sur une échelle de préséance et que c'est possible de les violer. Cette

thèse examine les conséquences de cette proposition dans trois domaines de la phonologie:

au niveau des segments (les séquences nasale-consonne non voisée), au niveau de l'accent

(en anglais), et dans le développement phonologique (de l'anglais d'enfant). Ces études

démontrent que l'introduction du classement des contraintes permet de meilleures decriptions

des données, et fait aussi souvent de prédictions correctes au sujet des différences possibles

entre les langues.
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1 Preface to the Thesis

The primary concem of research in phonological theory in the 1980's was the nature of

phonological representations (see Anderson 1985; Goldsmith 1990 for overviews). Perhaps

as a consequence ofthis focus~ the research took an essentially modular approach (see esp.

Halle and Vergnaud 1987)~ with sub-theories being developed for various levels of

representation, such as segmental~ syllabic~ and higher level prosodie structure. This contrasts

with earlier research.. represented by Chomsky and Halle (1968) and following work (see e.g.

Dinnsen 1979; Kiparsky 1982a)~ which sought to uncover overarching principles that

controlled the application of rules. 1

In the last few years~ attention bas shifted away from the representations themselves

back to the principles goveming them~ though now ordered rules have largely~ if not

completely, been replaced by constraints on structural well-formedness (see e.g. Goldsmith

1993; Paradis and LaCharité 1993; Prince and Smolensky 1993). One result ofthis shift of

focus is a retum to a more unified approach to phonological theory ~ in which ,claims are made

that have implications across representational levels. To assess these claims~ then~ often

requires an examination of an extremely wide range of data.

Such is the case with Prince and Smolensky's (1993) Optimality Theory. This

approach to generative grammar has as its fundamental joint premises that constraints are

ranked, and minimally violable. When one constraint is ranked above another, the

requirements of the higher ranked constraint take precedence in determining

well-fonnedness~and the Iower ranked constraint is violated when necessary to meet those

1 This program has continued to be developed in the framework of Lexical Phonology (see e.g.
Kiparky 1982b).



l requirements. As this is a generaI theory of consuaint interaction~ the introduction of

constraint ranking has consequences at various levels. The aim of this dissertation is to

examine these consequences in severa! domains where they have not been previously

explored. The rationale for each ofthese explorations will he presented following a brief note

on the format of the thesis.

Each of the chapters of the dissertation consists of an independent paper that has

bcen't or will be't submitted for publication (see the acknowledgements for the papers). As per

the guidelines of the Faculty of Graduate Studies~ the following indented paragraphs are

included to infonn the reader of Faculty regulations conceming the manuscript-based

dissertation format:

Candidates have the option of including, as part of the thesis~ the text of one
or more papers submitted or to be submitted for publication, or the clearly­
duplicated text of one or more published papers. These texts must he bound
as an integral part of the thesis.

If this option is chosen, connecting texts that provide logicaI bridges between
the different papers are mandatory. The thesis must be written in such a way
that il is more than a mere collection of manuscripts; in other words~ results
of a series of papers must be integrated.

The thesis must still confonn to all other requirements of the ··Guidelines for
Thesis Preparation". The thesis must include: a table of contents, an abstract
in English and French, an introduction which clearly states the rationale and
objectives of the study~ a review of the literature~ a final conclusion and
summary, and a thorough bibliography or reference list.

Additional material must he provided where appropriate (e.g. in the
appendices) and in sufficient detail to aIlow a clear and precise judgement to
be made of the importance and originality reported in the thesis.

In the case of manuscripts co-authored by the candidate and others, the
candidate is required to make an explicit statement in the thesis as to who
contributed to such work and to what extent. Supervisors must attest to the

-2-
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accuracy of such statements at the doctoral oral defense. Since the task of the
examiners is made more difficult in these cases., it is in the candidate's interest
to make perfectIy clear the responsibilities of all the authors of the co­
authored papers.

l will now introduce each of the papers that make up the dissertation.

The first paper in this dissertation examines sorne of the consequences of constraint

ranking within the domain ofsegmental phonology. In ~·Austronesian Nasal Substitution and

Other NC Effects'\ l present evidence of a heretofore undiscussed constraint against

nasal-voiceless obstruent sequences., termed *NC.2 While postnasal voicing, nasal

substitution, nasal deletion, and denasalization are well-known processes (see e.g. Herbert

1986), the hypothesis that they are formally related as altemate means of avoiding a single

constraint is novel to this paper. In OptimaJity Theory, this variety of NC effects can he

straightforwardly generated by varying the ranking of *NC relative to the family of

constraints that restrict the degree of deviance of the Output from the Input representation

(i.e. the Faithfulness constraints of McCarthy and Prince 1995). Neither the traditional

rule-based analyses ofnasal substitution and postnasal voicing, nor the treatment ofpostnasal

voicing in the Optimality Theoretic analysis of Itô, Mester, and Padgett (1995), capture the

relationship between these processes.

Particularly striking evidence for the need to formally express the connection between

1nesis guidelines require me to make c1ear the degrœ of originality ofthis research. In that respect,
[ should note that Bruce Hayes independently anived at the conclusion that post-nasal voicingis driven by a
phonetically-based constraint against Ne sequences. However, a written version of my paper, which did not
ditTer substantively from the present one, was fairly widely circulated before Hayes flI'St presented lis research,
and before 1became aware ofhis results. As the focus ofhis work is mostly on thephonetic motivation for this
constraint. and mine on its cross-linguistic motivation, the convergence ofcomplementary results is partiularly
encouraging.

-3-
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the NC effects is provided by severallanguages that have conspiracies hetween them, where

*NC is satisfied in one way in one environment (e.g. by post-nasal voicing word-medially),

and in another way in another context (e.g. by nasal substitution word-initially). These

conspiracies point to the importance of substantive output constraints to an understanding

of phonological phenomena., and thus support their promotion to a central role within

phonological theory, as in Optimality Theory.

What sets Optimality Theory apart from other constraint-based theories is the notion

of minimal violatio~ that a violated constraint continues to he satisfied wherever there is no

conflict with the dominating constraint. This fonnal ÏImovation is in fact crucial to the

account ofthese conspiracies (see the preface to chapter 2). However, because Faithfulness

constraints, which are unique to Optimality Theory, are here being minimally violated, and

because these segmental processes are usually given a rule-based rather than a

constraint-based treatment, it is very difficult, if not impossible, to contrast an account of

these facts that incorporates minimal violation to one based on full satisfaction.

To make this sort of theoretical comparison, we must therefore turn to an area in

which we find minimal violation in the application of structural constraints, and which is

usually treated primarily in constraint-based tenns. Both of these criteria are weIl met by

English stress. English stress provides particularly fertile grounds for theory comparison,

since it has been the subject of a number of detailed theoretical studies, starting with

Chomsky and Halle (1968). "On the nonunifonnity of weight-to-stress and stress

preservation effects in English" demonstrates that minimal violation allows for a more

satisfactory account of English stress than was possible given the assumption of full

-4-



satisfaction that underlies earlier analyses. This paper shows that minimal violation pennits

an explanatory treatment of instances of nonuniform constraint application, where a

constraint is satisfied in one envirorunent, but not another. Quantity Sensitivity, 'cyclic' stress

preservation, and lexically based exceptionality, all apply nonuniformly in English. These

phenomena have resisted explanation in theories in which constraints are simply either on,

or off, but can be dealt with elegantly in a theory in which constraint conflict is resolved

through constraint ranking.

The final paper presented in this thesis, "Minimal Violation and Phonological

Development", discusses the consequences of constraint ranking for the study of

phonological development. Children's early sound systems are subject to a number of

restrictions that must he overcome in order to achieve adult-like pronunciations. This paper

provides evidence that when constraints are overcome, they are outranked, rather than tumed

off. This evidence cornes from a comparison ofconstraints active in child language ta those

of the adult system, from aspects of child language itself, and from a comparison of

developmental stages. The child language phenomena studied include truncation. onset

selection, and consonant harmony, with data being drawn from a computer-aided analysis

ofan extremely large, previously unpublished corpus ofspontaneous produced child English

collected by a team under the direction of A.J. Compton in the 1970'5 (see Compton and

Streeter 1977).

The dissertation concludes with a summational discussion of the types of analytic

improvements that constraint ranking permits in each of the studies.

-5-



l Preface to Chapter 1

In Optimality Theory (prince and Smolensky 1993), a grammar consists of a set of

constraints.. rank ordered with respect to one another. When one constraint is ranked above

another, the demands of the higher ranked constraint take precedence in determining

well-formedness. Variation between languages is captured by variation in constraint ranking~

the constraints themselves are held to be universal.

With the exception of a few proposed fixed rankings, there are no limits on how the

constraints can he ordered. The prediction this makes is that aIl possible rankings should yield

poSSIble languages (see Prince and Smolensky 1993 on Faetorial Typology). Constraints can

be broadly divided into two groups: those that demand well-formed output structures, and

those that demand a match between input and output (underlying form and surface form)_

These can be called structural and Faithfulness constraints respectively. The ranking of a

structural constraint, for example "no coda [voice)", over a faithfulness constraint such as

"retain input [voicel" is what yields a phonologica1 regularity, in this case, no [voice) in codas.

The opposite ranking, with the Faithfulness constraint over the structural constraint, would

allow a voice contrast in that position.

Since there are a number of different Faithfulness constraints, Optimality Theory

prediets a range of possibilities for any given well-formedness constraint, depending on its

ranking vis-à-vis the faithfulness constraints. Unfortunately, little work has been done to test

the resulting predictions. This chapter consists ofa case study of the cross-linguistic etTects

of a particular constraint, with the goal of testing whether ail the predicted possibilities are

attested. In the case ofthis constraint, *NC, the cross-linguistic possibilities are for the most

part robustly attested.
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Chapter 1

Austronesian Nasal Substitution and other Ne effects

1.0 Introduction

Nasal substitution occurs in Austronesian languages as far tlung as Chamorro (Topping 1969~

1973)~ and MaJagasy (Dziwirek 1989)~ as weIl as in severa! African languages (Rosenthall

1989: 50). However, it is most famous for its appearance in the Indonesian maN- prefixation

paradigm (see e.g. Halle and Clements 1983: 125).1 Nasal substitution refers to the

replacement ofa root-initial voiceless obstruent by a homorganic nasal ( 1a). If the obstruent

is voiced, a homorganic cluster results instead (1 b). As illustrated by the data in (1 c), NC

(nasallvoiceless obstruent) clusters are pennitted root intemally:

(1) a. /maN+pilihl mamilih 'to choose, to vote'
/maN+tulisi menulis 'to write'
/maN+kasihl maIJasih 'to give'

b. /maN+balil mambali 'to buy'
/maN+dapat/ mandapat 'to get, to receive'
/maN+gantil malJganti 'to change'

c. ampat 'four' untuk 'for mUlJkin 'possible'

Though familiar to most students of phonology, Austronesian nasal substitution has not

engendered much theoretical discussion. The standard analysis invokes two ordered mIes to

generate the single nasal from the underlying pair of segments: nasal assirnilatio~ followed

1~ the cüalectsof~ spoken iD Malavsia and Indonesia are distinct in some ways. unless noted
otherwise the pbëncmega discussed here are common to both Bahasa Indonesia as described in Lapoliwa ( 1981 ),
and Cohn and McCartby ~1994). ~ongst others. and the Johore dialect ofMalaydescnDed in Oon (l98~) and
Teoh (1988). The InctnnCsian data Clted are ail from ~liwa ( (981). 80th Chamorra and Malagasy also display
esseotiaJly die same l'attern as tb.a1 in (1 ), as do a Dumbei ofotber languages ~ken in the Indonesian archg>elago.
The unspCcified nasü iD the~ fonn of the ImaN·1 prefix is empl~ed onJv as a matter ofconvention. and
does Dot imply any particu1ar an&Iysis of the assimiIative behaviour of the prefiX.



1
bya language- and construetion- specific role of root-initial~ post-nasal.. voiceless consonant

deletion (e.g. Topping 1973: 49; Onn 1980: 15; Herbert 1986:252; Teoh 1988: 156; though

ci Lapoliwa 1981: III ~ Uhrbach 1987: 72).

In this paper, 1 reanaJyze nasal substitution as fusion of the nasal and voiceless

obsttuent, driven by a generaL phonetically motivated constraint that disallows nasal/voiceless

obstruent clusters (*NC). This anaJysis is cast in the framework of Optirnality Theory~ as

developed by Prince and Smolensky ( 1993)~ and McCarthy and Prince (1993~b~ 1994~b.

1995). In particular~ aspects of Correspondence Theory, and the theory of morphology-

phonology interaction expounded in McCarthy and Prince (1995)~ play a centrai role.

The generality ofthe *NC constraint is demonstrated by the fact that nasal substitution

is just one of a range of processes that languages make use of to rid themselves of Ne

clusters~ which aIso include post-nasal voicing, nasal deletio~ and denasalization. Permutation

of the constraint rankings posited for nasal substitution is ail that is needed to provide a

unified account ofthese NC effects. Nasal substitution occurs when the anti-fusion constraint

LlNEARITY is dominated by *NC and the other Faithfulness constraints. Each of the other NC

effects is similarly generated when the Faithfulness constraint that it violates falls to the

bottom ofthe hierarchy.

This approach to NC effects bas important advantages over bath the standard analysis

of nasal substitution, as weil as the recent analysis of post-nasal voicing in Itô, Mester, and

Padgett (1995). The postulation of a voiceless consonant deletion mIe renders completely

opaque the relationship ofnasal substitution to the other NC phenome~ and aise predicts

the existence of postnasal voiceless consonant deletion without prior nasal assimilatio~ an

·8·
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unattested process. Similarly, Itô, Mester, and Padgett's analysis of post-nasal voicing, which

is based on conditions on the licensing of redundant features, fails to extend to nasal

substitution, and generates unattested patterns ofnasal-obstruent voicing. The failure of these

other approaches to provide a unified account of the full range ofNe effects is particularly

acute in light of the existence of languages in which two processes act in 'conspiracy'

(Kisseberth 1970) to avoid NC cIusters. A wide range ofthese conspiracies, found in Bantu

languages and in dialects ofGreek, are documented in this paper.

The analysis ofnasal substitution., and the other NC effects, appears in § 1. 1 through

1.3. Section 1. 1 introduces the *NC constraint. In section 1.2, 1 discuss the segmental

violations of Input-Output Faithfulness that satisfy *NC (e.g. fusion and deletion), and

provide an account ofthe morphological restrictions on Indonesian nasal substitution. Section

1.3 is concerned with the Input-Output mismatches in the featural makeup of NC sequences

(e.g. denasa.lization and post-nasal voicing), and contains a modification ta the fonnulation

ofFeatural Identity that is necessitated by the Identity violations incurred by fusion. In §1.4,

[ discuss sorne problems with the standard voiceless consonant deletion analysis, and show

how the fusional analysis overcomes them. Section 1.5 focuses on the inability of redundant

feature licensing to cape with nasal substitutio~ and introduces the OshiKwanyama faets, as

well as other cases ofconspiracy between Ne effects. The results are summarized in the final

section., with directions for further research.
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!

1.1 *Ne

In a wide variety of languages, NC clusters seem to be disfavoured. That is, Input NC ~

(nasallvoiced obstruent) sequences are represented faithfully in the Output., while NC's are

somehow altered. The usual result is for the obstruent to he voiced, though there are other

possibilities, as enumerated in the Introduction, and below.

The fact that these NC effects, in particular post-nasal voicing, oceur with such

frequency bas long been assumed to stem from the ease ofarticulation of NC! clusters relative

to NC, though a specifie hypothesis about the articuIatory difficulty inherent in NC's has yet

to emerge (Kenstowicz and Kisseberth 1979: 37). However., Huffinan's (1993: 3 ID)

observation that the raising ofthe velum occurs very gradually during a voiced stop following

a nasal segment, with nasal airtlow ooly returning to a value typical of plain obstruents during

the release phase, suggests an articuIatory basis for a *NC constraint, sinee an NC 1 cluster

allows a more leisurely raising of the velum than an Ne. Put another way., an NC c1uster

requires an unnaturally quick closure. The faet that tbis constraint is asymmetrieaI (i.e. -NC.

and not ·CN - see the discussion in §1.5), can then be understood in light ofZuckennan's

(1972) finding that 'the velum ean be lowered more quickly and with greater precision than

it can he raised' (Herbert 1986: 195).2 Ohala and Ohala (1991: 213 - cited in OhaIa and QhaJa

1993: 239) provide the following complementary perceptually oriented explanation for nasal

deletion in the Ne configuration:

:! l am grateful ta John Kingston and Donca Steriade for very helpfuJ discussion of the phooetic facts.
~ l hasten to cIaim sole responsibilitv for anv errors of interpretation. See a1so Haves (1995) for a somewbal
different hypothesis about the phonetic ·groundIng of-Ne. .
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l (2) Arnong the auditory cues for a voiced stop there must be a spectral and
amplitude discontinuity with respect to neighbouring sonorants (if any)~ low
amplitude voicing during its closure, and termination in a burst~ these
requirements are still met even with velic leakage during the first part of the
stop as long as the velic valve is closed just before the release and pressure is
allowed to build up behind the closure. However~ voiceless stops have less
tolerance for such leakage because any nasal sound - voiced or voiceless ­
would undercut either their stop or their voiceless character.

Additional evidence for the markedness of NC c1usters cornes from Smith ~ s (1973: 53)

observation that they emerged considerably later than NC ~ ,s in bis son's speec~ with the

nasal consonant ofadult NC~s being deleted in the child's production. This pattern has aIse

been observed in the speech ofleamers ofGreek (Drachman and Malikouti-Drachman 1973)

and Spanish (VogeI 1976). Th~ data from typology, phonetics, and acquisition aIl converge

on the existence ofa universal, but violable, *NC constraint:

(3) *NC
No nasaIlvoiceless obstruent sequences

One of the primary strengths of a constraint-based theory like Optimality Theory is that

phonetically grounded contextual markedness statements like *NC cao be directly

incorporated ioto the phonology (Mohanan 1993: 98~ Prince and Smolensky 1993 § 5). In

what follows, 1 demonstrate how the interaction between ·Ne and constraints on Input-

Output Correspondence creates grammars that generate nasal substitution, as weIl as the

other NC etfects.3

3 The discussion here abstracts from two other Ne etfccts: nasal devoicing and obstruent aspiration.
lbese processes cannot he ~tured by the simple statement of *NC in (3). Il is collCelVable that the artlcuJatory
or~tualdifficu1ties of post-nasal voicelessness couJd be overcome by euhancement with aspiration and/or
extension of the duration ofvoicelessness. However. a proper treatment ofthese phenomena woUld force a long
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1.2 *NC and Segmental Correspondence

J. 2./ Segmental Fusion

McCarthy and Prince (1995) propose that the relationship between Input and Output is

directly assessed by constraints on Correspondence (cf McCarthy and Prince's 1994 theory

of reduplicative Correspondence). This contrasts with the indirect method of using purely

Output-based constraints, and stipulating that the phonological and morphological properties

of the Input must be contained in the Output, by the principles of Containment and

Consistency of Exponence (prince and Smolensky 1993, McCarthy and Prince 1993a&b).

ln the Containment approach to Input-Output Faithfulness, the constraint PARSE

SEGMENT forces the realization of underlying segments (unpronounced Input segments are

present in the Output, but unparsed). The equivalent in Correspondence terms is a constraint

demanding that every segment in the Input map to a segment in the Output., in other words,

tha.t every Input segment have an Output correspondent. McCarthy and Prince 1995 calI tbis

constraint MAx. Thus, unlike a Containrnent-based theory, 'deletion' does involve a 105s of

structure between Input and Output. The constraint against 'insertion' is the mirror image

formulation DEP, which requires a mapping ofall Output segments to Input correspondents.

Rather than positing discrete steps of nasal assinùlation and voiceless consonant

deletion, or ofcomplete assimilation ofthe voiceless consonant to the nasal and degemination

(Uhrbach 1987:72; cf Herbert 1986:252) 1 will argue that the relationship between Input

digression from the central coocerns oftbis paper. siDœ alleast the following rather com~x questions wouJd bave
to he ~'"Wered: What is the nature of the interaction between these processes: devoicing result from
aspiration. or vice versa (cf. Herbert 1986, Nurse and Hinnebusch 1993)1 An: voiceless nasals [-Voice), or
[+~irated] (1.cmbardi 1991. Huffinm 1994)? Are the voicdess oasaJs in fact even entirely voiceless (Maddieson
and UldefOl'ed 1993: 262)? ReIated to the Jast question. are these proœsses categorical or more implementational
in nature? Tberefore. for present purposes 1 leave *NC in its pei'haps overly sunple form.
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maN-pi/ih and Ouput mami/ih is mediated by fusion, or coalescence of segments (Lapoliwa

1981: 111; see aIso StahIke 1976 for earIy arguments for fusion, one ofwhich is recapitulated

in §1.4.1 below, as weil as Gnanadesikan 1995 and Lamontagne and Rice 1995 for recent

discussion within Optimality Theory). The replacement of PARSE SEGNŒNT with MAx allows

an interpretation of fusion as a two-to-one mapping trom Input to Output: two Input

segments stand in correspondence with a single Output segment (McCarthy and Prince 1995).

This results in the satisfaction ofMAx, though under a strict interpretation ofContainment,

PARSE SEGMENT would he violated in this situation (McCarthy and Prince 1993a: 163, Myers

1994, Russell 1995). 1 illustrate the difference between Input and Output in (4), where

subscripting is used ta indicate the crucial correspondence relationship:

Even though fusion does not involve deletion, and 50 satisfies MAx, it does incur violations

ofother constraints.

At the featural level, fusion between non-identical segments violates constraints

demanding Identity between Input and Output segments (see section 3 below for elaboration

of Identity constraints, and for an example in which Ne fusion is overruled by a Featural

Identity constraint). Beca.use fusion incurs violations ofFeatural Identity, it tends to occur

between segments that are identical, or nearly 50 (cf McCarthyand Prince 1993a: 163, where

fusion is restricted to identical elements). However, even fusion between identical segments

is not automatic or universal, 50 it must violate at least one constraint other than Featural
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Identity. Coalescence contravenes LINEARITY, a constraint which is independently needed in

Correspondence Theory to militate against rnetathesis. ~ McCarthy and Prince's (1995)

formulation ofLINEARITY is as in (5), where SI and S2 refer to Input and Output strings (or

any other string ofcorrespondent segments, such as Base and Reduplicant):

(5) LINEARITY
SI retlects the precedence structure of S2. and vice versa.

In the fusional 1,0 relationship depicted in (4), INI precedes /pl in the Input, but not in the

Output, so LINEARITY is violated. S T0 command a violation of LINEARITY, *NC must be

ranked above the Faithfulness constraint, as illustrated in the tableau in (6). A check mark

indieates a grammatical fonD., and exclamation marks show where other candidates fail. Solid

lines between constraints are used when the constraints are ranked, and dashed lines when

there is no evidence for their ranking. Unless noted otherwise, all of the following tableaux

apply ta Indonesian.

~ The use of LINEARITY to black fusion was suggested ~y John McCartIly (p.c.). McCarthy and Prince
(1995. this volume) invoke a separate U~OR.\fiTY constraint for such cases. 1 have retained the L[lI.'EARITY
approach because Il is still not entirelv clear that a separate UNIFORMITY constraint is needed. and because
LI!'-o'EARITY seems to have SOlDe interesting possible extensions in the featural domain. which are noted below in
the text

S Here 1am aS'illm~ the Input is made up ofa linear~ sequenced set ofmorphemes. It is in Cact not
crucial to the analvsis that . P9Sition he maintain~sinec it is onJy LINEARITY within the root that must he
obeyed. and thcre aie ocber ways ofnJÜDg out IraDS-m~hemicnasal substitution.. as discussed in the oext section.
Ifdie liDear sequence of~6emesis 1JIISPCCified in the phonologicallnput. there would be no Linearity violation
incurred by oisal substitution. Instead oilly Morpheme Disjointness woold he al issue.
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(6) Nasal substitution: *NC » LIN

Input: maNt+P2ilih *NC LIN

a.mamt.2ilih ~ *
b. mamtP2ilih *

,

With the ranking feverse~ the candidate without substitution (6b) would be optimal. Such

a ranking charaeterizes languages that tolerate NC clusters.

/.2.2. Morph%gica/ conditions on fusion

The fact that fusion violates LINEARITY leads to a straightforward account of the lack of

foot-intemal nasal substitution in Indonesian. McCarthy and Prince (1994b) show that a large

number ofdisparate phonologicaJ phenomena, reduplicative and otherwise~ result from strieter

Faithfulness requirements within the root than elsewhere in the wor~ that is~ from the relative

markedness of roots. The greater markedness of roots is no doubt driven by the need to

maintain more contrasts between roots than between affixes. McCarthy and Prince fonnalize

tbis difference in mackedness by proposing a general ranking schema in which root-specifie

versions of Faithfulness eonstraints are intrinsically ranked higher than the generàJ., or

affix-specific version of the constraints. Ifnasal substitution were to apply within the root.,

massive neutralization wouJd resuJt. A root-specifie ranking ofLINEARITY (RooTLlN) above

*NC stops this from happening. A tableau illustrating the blocking ofsubstitution within the

root appears in (7):
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(7) Root-intemal NC tolerance: ROOTLIN» *NC

Input: am1P2at ROOTLrN *NC LIN

a. amt.2at *
, *.

b. amtP2at ./ *

ROOTLIN ruIes out fusion within the root beca1lse fusion destroys the precedence relationship

between Input root segments /rnJ and /p/ (7a). Sinee the nasal in /meN+pilih/ is not part of

the roo~ nasal substitution aeross the morpheme boundary does not disturb the precedenee

structure of root elements~ and R<X>TLIN is obeyed.

ROOTLIN is effective in blocking substitution within the root because it is a eonstraint

on the relationship between Input and Output strings~ rather than between individual Input

and Output segments~or features. Ifwe attempted to rule out root internaI fusion with a

root-specifie eonstraint on Identity between Input and Output eorrespondents~substitution

in the middle of the root~ and at the beginning of it would be assessed equally, sinee bath

would tum a voiceless obstruent belonging to the root into an Output nasal. As Donea

Steriade (p.c.) bas pointed out, it is not at all clear how a theory with Faithfulness eonstraints

demanding ooly faithful segmental and featural parsing would handle these and other

segmental 'derived environment' effects (see Kiparsky 1993 for recent discussion). The main

differenœ between Indonesian nasal substitution, and more commooly discussed cases such

as the Sanskrit Ruki rule and Finnish assibilation, is that the latter involve segmental ehange,

rather than segmentai fusion. However, iflinearity is generalized to sub-segmental elements,

sueh that it forces their underlying precedence relationship to be maintained, and if these

cases can all be analyzed as involving partial segmental overlap, then root-specifie rankings
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ofsub-segmentallinearity would generate non-derived environment bloeking effects. Clearly~

a great deaI ofwork needs to be done to detemùne the empiricai coverage of root-specifie

LINEARITY constraints~ but it seems plausible that the ranking of morpheme specifie

Faithfulness constraints above phonotaetic constraints is the source of tbis sort of

phenomenon.

Fusion is not~ however7 free to occur between any two morphemes. Both the

prefix+prefix and root+suffix boundaries are impermeable to nasaI substitution (8a & 8b

respectively):

(8) a. /maN+par+besar/
b./maN+yakin+kan/

[mamperbesar]
[mayakinkan]

'to enlarge7

'to convince'

The example in (8a) is particularly interesting, as it shows that it would be wrong ta

somehow conceive ofnasal substitution as a property ofthe prefix maN- itself This is further

brought out by the faet that nasal substitution also oecurs between the root and the noun-

forming prefix paN- (though cf. Lapoliwa's 1981 underlying representation of paN- as

pa+maN-):

(9) a. /peN+pimpin/
b. /peN+tulisl
c. /paN+karaJJ/

[pamimpin]
[panulis]
(pelJaraIJ]

1eader'
'writer'
Icomposer~ author

These facts lead to the conclusion that nasal substitution is limited not to a particular

morpheme, but rather to the prefix+root juncture.

To encode tbis sort ofmorphological conditioning, a set ofconstraints is needed ta

render particu1ar morpheme boundaries opaque ta fusion. This situation is somewhat
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reminiscent ofa restriction on fusion in Axininca Camp~ in which coalescence between lai

and the velar g1ide is blocked ifit would result in the root and suffix being entirely contained

within a single syllable. T0 express this restriction, McCarthy and Prince posit a constraiot

ofROOT-SUFFIX-SEGREGATION., which shares with the present set ofconstraints the property

of keeping particular pairs of morphemes separated. The constraints needed here cao be

fonnulated as demanding that morphemes have 00 correspondent segments in common, that

is., that their sets ofcorrespondents be disjoint:

(10) M.-M2-OISJOINlNESS

AIB
Where A and B are the sets ofelements in correspondence with the elements ofMt
and M2 respectively

When fusion occurs between two morphemes., they share an Output correspondent., and M1-

M2-OISJOINlNESS is violated.6

As Ne fusion is aIIowed between a prefix and a root., *NC dominates

PREFIX-RooT-DrsJoINTNEss:

(Il) Prerm-Root nasal substitution: *Ne » PRE-RT·DISJOlNT

Input: *Ne PRE-RT-

maN1+P2ilih DISJOINT

a.meml.,2ilih ,/ *
b. mamlP2ilih *

,
AlI other M[-M2-OISJOfN1NESS constraints., including PRE-PRE-OrSJOIN1NESs., rank above

6 A nearly identicaJ. constraint is independently proposed in McCutby and Prince ( 1995).
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*NC ~ prohibiting nasal substitution across other morpheme boundaries:

(12) PrerlI-Prerli NC tolerance: PRE-PRE-DISJOINT » *NC

[nput: PRE-PRE- *NC
maN1+P2ar+besar DISJOINT

a.mamt•2arbesar *
,

b. mamlP2arbesar ~ *
This might seem an overly circuitous method of restricting nasal substitution to root-initial

position, if it were not for the fact that the DISJOINTNESS constraints are of considerable

generality, with observable effects elsewhere. In particuJar, their existence explains the

tendency for geminate integrity and inalterability phenomena to he limited to morpheme

internai contexts (Hayes 1986: 468; see Kenstowicz 1994: 412 for further references and

discussion), since they would favour 'fake geminater sequences of unlinked identical

consonants over fused rtme' geminates when the segments straddle a morpheme boundary.

/.2.3 Segmental De/etion œrd Insertion

So far we have ooly considered candidates with and without NC fusion. Deletion, and

epenthesis couId aIso satisfy *NC, without incurring violations ofLINEARITY. This means that

in Indonesian, the constraints~ and DEP, which are violated by deletion and epenthesis

respectively, 0UlSt he ranked above LINEARITY. In~ these constraints must be placed even

higher in the hierarchy, above *NC, since neither deletion nor epenthesis is used to resolve

*NC violations root-internally, where fusion is ruled out by ROOTLIN:
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(13) DeietioD and epeothesis blocked by MAx, Du» *Ne

Input:ampat MAx
1 DEP ·NC1
1

a. ampat ./
1

*1
1

~.
b. apat * r 1

1,.
l.

c. amapat
,

*'1
1
1

If MAx, or DEP were ranked beneath ·NC, deletion (13b), or epenthesis (13c) would be

wrongly preferred over the optimal candidate (13a).

Though neither deletion nor epenthesis is resoned to in Indonesian to avoid *NC

violations., pennutation ofthe rankings ofthese constraints (prince and Smolensky 1993· §6)

prediets the existence ofother languages in which MAx and DEP are dominated by ·Ne and

the other Faithfulness constraints, producing Ne deletion and NC epenthesis.

Examples ofsegmental deletion in the Ne configuration include the aforementioned

cases of child English (Smith 1973: 53), child Greek (Drachman and Malikouti-Drachman

1973), and child Spanish (Vogel 1976). Amongst the adult languages with NC deletion is the

Kelantan dialect ofMalay, which differs from standard Johore Malay in that it lacks nasals

before voiceless obstruents, though it pennits homorganic NC~ clusters (Teoh 1988). -This

pattern is replicated in African languages such as Venda (Ziervogel, WetzeL and Makuya

1972: cited in Rosenthall 1989: 47), Swahili7 and Maore (Nurse and Hinnebusch 1993: 168).

7 SwabiJï nasal deIetion is historicaJIv~ br aspiration ofthe following voiœless consonant. whicb
~read 10 the nasal. though there is no evidénœ for this mtennediate stage in the other languages cited here (see
Herbert 1986: 252. Nurse and Hinnebu.sch 1993: 168).
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as weIl as severa! others cited by Ohala and Ohala (1993: 239).8

What unites all ofthese examples is that the nasal, rather than the obstruent is deleted.

This parallels the nasaVfiicative cluster effects detailed in Padgett (1994), which sometimes

involve nasal, but never fiicative, deletioo. The constraints posited thus far assess obstruent

and nasal deletion equally, as violations of MAx. How to fonnalize nasal-obstruent

asynunetries in deletion, as weIl as in assimilation, remains unaddressed in Optimality Theory

(and more generally, in phonology: see Mohanan 1993). One possibility is to introduce

intrinsic rankings of the Faithfulness coostraints. For example, the fact that nasals tend to

assimilate in place to obstruents, rather than the other way around, could he captured by a

fixed ranking ofOBsPLAcEIDENT» NASPlACEIDENT (i.e. the identity requirement between

an obstruent and its underlying correspondent is intrinsically higher ranked than that between

a nasal and ilS correspondent). For deletion, a ranking of an obstruent specifie MAx

constraint (OBsMAx) above the nasal specifie NASMAx achieves the desired result.

Establishing the phonetic basis, and typological correctness of this presumed fixed ranking

is beyond the purview ofthis study, but it can he notOO that its univerality is supported by the

observation that a few languages lack~ but none are without oral segments (Maddieson

1984, cited in McCarthy and Prince 1994, who provide a different explanation for this

generalization).

The tableau in (14) demonstrates how an Mf/ cluster would be treated in a language

8 In discussing these African languages 1 follow. for case of exposition., Herbert (1986) and P~ett
(1994) in treating de:rivecfprenagaljzOO stops as segux:utal~ (cf. Piggott 1992. and SferiJde 1993 for oilier
views on prenasa1ization). It should he~b.~ th0118llt that 'SC?8JIlenr inCo~ theory might weU
he UDderstood as the~ to what in fealDre~ k:rms is the mot node IDdev~ it domina:tes (i.e.
a melodic element). Two mot node theories of prcnasalized stops have been Pl'ODOSed DV Piggott (1988),
Rosenthall (1989), Trigo (1993), and to some extent, Sterïade (199"3). and Piggoti (lg95). -
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l
such as Kelantan Malay~ in which *NC dominates MAx (note that all other Faithfulness

constraints.. including LINEARITY~ are also ranked above MAx):

( 14) Tableau for Kelantan-like languages

Input: NIT:! ·NC 1 OssMAx NASMAx1
1

NIT:! * , :
1
1. 1
1

Nt
1

*'1
1
1

T2 fi' :
*1

1
1

In future tableaux., r will merge the two MAx constraints~ and show only the candidate with

the deleted nasal.

For sorne reason., languages seem not to make use of epenthesis to resolve *NC

violations. One might stipulate that DEP universally dominates *NC~ but without any

independent motivation for this fixed ranking, such a formalization would remain in the realm

ofdescription., rather than explanation.9 With tbis potential gap in the typology of NC effects

duly noted~ 1 will now tum ta the featural changes that can be used to satisfy ·Ne.. and

propose constraints ta ruJe them out in Indonesian. In these instances~ we will see the

predicted faetorial typology is indeed fulfilled.

9 One path to explanation may lie in the fact that Ne sequences tend to be place assimüaled. and thus
resist epenthesis <fue te SOlDe version ofgeminate ïntegrity. However~ this explanation is difficuJ~ ifnot impossible
to formaIize in Optimality Tbeorv (wflv should pIace assimilation have precedence over *NC?). and faces the
empirical challengè tbat Ne etfects·do oci:ur in the 8bsenœ ofplace assimilation in severallanguages (see § 1.4.1).



1.3 *Ne and Featural Faithfuloess

/.3./ Denasalizatioll

Instead of completely deleting the nasaL another way to meet the *NC requirement is to

change the underlying nasal into an obstruent. There are at least three languages that take this

route: Toba BataklO (Hayes 1986), Kaingang (Henry 1948~ cf Piggott 1995), and Mandar

(Mills 1975). Mandar, a language spoken in South Sulawesi, is particularly interesting

because it has a prefixation paradigm that differs minimally from that of Indonesian A

homorganic nasal appears before voiced obstruents (16a), but instead ofnasal substitution

with the voiceless ones., there is gernination (16b) (in Toba Batak and Kaingang, the resulting

obstruent retains its place specificatio~ and can be heterorganic with the following

consonant).

(16) Mandar maN- prefixation
a. /maN+dundu/
b. /maN+tunu/

mandundu
mattunu

'to drink'
'to bum'

In Mandar, unlike Indonesian, the prohibition against NC extends throughout the language

( 17) Nowhere in my rnaterial nor in Pelenkahu's extensive lists of minimal pairs is
there a single instance of nasal plus voiceless stop.11 Where such a cluster
wouId be expected., because of cognate items or at certain morpheme
boundaries, there is invariably a geminate voiceless stop. In tbis respect.

10 In Toba Batak. the obstruents p~ced by denasalization fail to undergo the debuccalUatlon thal
affects other obstruents in the same position. Hayes (1986) attributes this to a type of geminate inalterability. "Ith
the double liokinJl ofa [-Voice) feature spread from the foUowing voiceless COÏ1sooant inhibitiog debuccalizalloD.
More p1ausIblv. riais a case ofavoidaoœ ofoeutralizatioo. l'hat is. undedying nasals fail to go aIl the way 10 gjonal~
so as to avold neotralizing the distinction between them and underlving obstruents. sec Flemming ( 19~5) for
discussion of the formai issues involved in setting op contrast-maiot&ining coostraints.

Il MiDs does IlOt comment on nasal-/sI clusters. but as far as 1 cm teU from Peleokahu et al. ( 1983 ). the
same restriction holds as for the stops. since there are many examples of /-ss-/. but none of/-05-/.
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[Mandar] is far more consistent than [Buginese]; perhaps it reflects greater
freedom from outside influence (MiUs 1975: 82).

There are number of potentiaI constraints~ or sets of constraints that could rule out

denasalization in Indonesi~ as weil as in languages like Kelantan Malay that have nasal

deletion. Before turning to them, a short discussion of featural Faithfulness within

Correspondence theory is in order.

To replace the containment-based PARSE FEAlURE (see e.g. Itô~ Mester~ and Padgett

1995) in Correspondence Theory, McCarthy and Prince (1994~ 1995) outline two

approaches. One is to extend Correspondence into the featural dom~ and require mappings

between instances of features such as [voice] in the Input and Output. A less elaborate

theory, and the one that McCarthy and Prince adopt~ invokes a set of identity requirements

between segmental correspondents. A general fonnulation for such constraints is given in

( 18):

(18) Featurai Identity - IDENT~(F)

Correspondents are identical in their specification for F

Fonnulated in this way, featural Faithfulness is not violated ifa segment is deleted, since if

an Input segment bas no Output correspondent, Identity constraints do not come into force.

On the other hand~ if there were a whole set of Correspondence constraints that examined

features, then every rime an underlying segment failed to be realized in the Output~ ail of the

applicable Featural Correspondence constraints would be violated. This would force all of

the Featural Correspondence constraints to be dominated by whatever constraint favoured

~24-



deletion. Whether this is a fatal flaw, or a happy result,12 can ooly be assessed through careful

study ofthe relationship between segmental deletion and feature changing processes, but it

is evident that Featural Identity bas the advantage ofanaIytic convenience, especiaJly when

considering reduplication, which often involves long strings of Correspondence violations. 13

In cases of fusion, however, the simple statement ofFeatural Identity given in (18)

does lead sorne complications. Consider the Input-Output mappings in (19):

(19) Input a. n t
\/

Output n

b. n t
1 1

t t

Nasal substitution is represented in (19a), and denasaliVltion in (19b).14 One consequence of

the symmetrical nature ofIdentity is that IDENT[NAS] is violated to the same degree in (19a)

and (19b), since in both instances a nasal and a voiceless obstruent stand in correspondence

12 Sïnœ this was first wriUcn. Lombardi (1995) bas found a 'happy result' in one domain. while AJderete
~t al.( 1996) find a 'fatal tlaw' in another. Needless ta say. the issue is far from settled.

13 One couId even imagine a hvbrid theorv. Featurcs that display cleu independence from segments~
most prominentlv tones. might bë suhjeét to CorreSpondence requirements.. while those that do not wouJd be
~ bv[~. A theorv mcorporanng onlvC~deoce (or PARSE FEAruRE) wouId seem to predict that
aU featuies shorild behave quite in~d~. For instance. an ALIGN RIGm constraint. combmed "ith a
coostraiot against multiple associatio~ could e a feature leave ils Input host al the left edge. and migrate to a
segment al the right~e of the ward. However. rather thm a problem With Featural Co~ndence. tIiis might
be a problem with the idea that ALIGN is the driving force behind barmony. instead of coostraints on featural
agreement~ Kiparsky's 1968 morpheme structure conditions. and the discussion in Kenstowicz 1994: 351. as
weU as~m (995 8gaiostACinC~deoce Theorv). Further CODlplicating thepicture is the faet
that there~suchas~orexplainmg SOlDe apparèDt featura! stability effec~ diat do not require
Featural C so that tbt:~ inconttoverttole evidence for featural independence would be examples
in which the InPut somœ ofa~ feature is represented without that feature in the Output (though even this
might be aoalYzed as fimml m Ideotity tbeory).

1.. It shouJd he Il()(fd tbat tbese diatu'ams do Dot represent autosegmental mappi:ngs: ralber. they illustrate
the set-theoretic relationship between thelnpnt and Output sets of segments. In addition. there is no theoretical
sta:nœ ~licit in the iqJle<ntation of the gemmated ltJ as a pair of segments. This !'=Presentation is used because
denasalization somdimes produœs a llOIl-'sVrnil,'ed~(Kaio~~ and Toba Baiak). and becaose the results
in termsofC~audI~ are the same ifa single ltI is for a gemiDate. Different results in terms
ofLINEARm"~~~ depending on wbetber grmina'es were coosidered a Single segment with a morL or two
segments with lfnked features.
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with one another. Nasal substitution also violates LINEARITY. 50 in terms of the constraints

considered thus far, it is impossible for a language to prefer (19a) over (19b), since the

Faithfulness violations incurred by (19b) are a subset ofthose for (I9a).

One might consider ruJing out (19b) with constraints against coda obstruents, and/or

gemination. By using a syUable structure constraint to rule out denasalizatio~however, the

resulting prediction should he that languages that display nasal substitution have tight

restrictions on poSSIble codas. To sorne extent, this is borne out. However, Chamorro, which

has nasal substitution in man- and fan- prefixatio~aIso has geminates and coda obstruents

(Topping 1973: 36-49), even in prefixes, such as hat-, chat-, and la/c- (Topping 1973: 66).

Thus, nasal substitution does not appear to he driven by a desire to avoid coda obstruents,

or gemination.

Another response to this problem is to elaborate Identity somewhat, 50 that we have

a way of stating that in nasal substitution an Input nasal maps to an Output one, while in

denasalization an Input nasal maps to an obstruent. With this shift away iTom symmetry the

theory of featural Faithfulness begins to look more like segmental Correspondence. which

has separate MAx and DEP constraints. However, 1 will preserve the analytic advantage of

Identity noted above by stating the constraint in such a way that featural Faithfulness is not

violated in cases ofdeletion:

(20) IDENTI-O[F]
Any correspondent of an Input segment specified as F must he F

Nasal substitution does not violate IDENTI-O[NAS], while denasalization does. [NAS] here

would cefer to the feature [Nasal] in monovalent feature theory, or [+Nasal] if bivalent
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features were assumed. The choice is not crucial, but since the feature [-Nasal] seems not to

he active in any phonological process, 1 will assume there is but a single monovalent feature

[Nasal] (piggott 1993, Rice 1993, Steriade 1993, Trigo 1993, ci Cohn 1993). Note that if

bivalent features were used, and Featural Identity were stated without any reference to the

value ofthe feature (i.e. ~any correspondent of Input segment X must be identicaI to X in its

specification for F'), then the the effects ofthis constraint would remain symmetrical, and the

problem ofdifferentiating 1-0 and 0-1 Identity would remain unresolved.

For a language like Mandar, IDENTI-O(NAS] is ranked beneath *Ne and the rest of

the Faithfulness constraints. In Indonesi~ IDENTI-O[NASJ is ranked above LINEARITY, 50

that fusion is preferred over denasalization. A tableau for Mandar is given in (21 ):

(21) Mandar denualization: *Ne» IDENTI-O(NAS)

Input: DEP
1

MAx LlNEARITY 1
-NC IDENTI-O1 1

1 1

maNt+t2UDu
1 [NAS]1
1

: ! 1

a. mant.2unu *' .
b. mantt2unu • !

1 !

c. mat1t2unu..r *
!

d. mat2unu *' 1
1

! i
e. mat)tat2uou *! 1

1

Sorne further motivation for the recognition ofseparate IDENTI-O(NAS] and IDENTO-I[NAS]

constraints cornes from the faet that there is at least one language in which a geminate nasal

is created to avoid a *NC violation (the South Sulawesi language Konjo - Friberg and Friberg

1991: 88). To distinguish Konjo from its near neighbour Mandar, lDENTO-I[NAS] can be

ranked beneath IDENTI-O(NASI. 50 that having an Output nasal in correspondence with an
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Input obstruent (i.e. NT - NN) is a better resolution of *NC than having an Input nasal in

correspondence with an Output obstruent (i.e. NT - TT). In Mandar, ofcourse, the ranking

between these constraints would be reversed. 15

/.3.2 Post-nasal voicing

The most common, and most widely discussed NC etfect is post-nasal voicing. A particularly

relevant, and perhaps less familiar example is that ofthe Puyo Pungo dialect of Quechua (Orr

1962, Rice 1993). As shown in (22), post-nasal voicing ooly affects affixal consonants. Root-

intemally, post-nasal consonants can remain voiceless.

(22) Puyo Pungo Quechua

a. Root-intemal Ne:

sir]ki 'soot' éuntina 'to stir the tire' pampaP'ina 'skirt'

b. SufTwtI altematioDs:

sinik-pa
saéa-pi
wasi-ta

'porcupine's'
'in the jungle'
'the house'

kam-ba
hatum-bi
wakin-da

'yours'
'the big one'
'the others'

Obviously, post-nasal voiCÏng satisfies *NC.~ the question ofwhat it violates is not as

straightforward as it might at tirst seem. Compare the ~O correspondences for nasal

substitution and post-nasal voicing:

15 1lris Ieaves a DOtjnsi~ problem IIIIICSOlved. How do we distin~ between oasalizalion of the
\'oiœless stop. and nasal substitution? In terms ofthe constraints considered thos far~ nasal substitution ineurs all
the violationS dW nasalization does, plus a lINEARrrY violation that is avoiet::~ oasalization. One possibty Key
diffen:oce is tba1 in fùsioD. one of the~COl1~ of the Ül!tPut is a nasal whüe in nasalization
the sec:ood member ofthe cluster bas as its sole~t a voiceless obstruent. 1shouJd a1so note hae thal
Koojo nasatization is subject to considerablemorpbo~ oonditjoniDg. In fac~ the prefix tbat causes nasalization
has a homophonous COWlterpart that differs ooly in ihat it fails to Dasalize the fol1owing voiceless obstruent.
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(23) Input a. n t
\/

Output n

b. n t
1 1
n d

Ifwe assume full specification of the traditional set offeatures (i.e. those of Chomsky and

Halle 1968)" IDENT[VOICE] is the ooly constraint violated in (23b), yet it is also violated in

(23a) since Input Itf corresponds to Output ln!. Nasal substitution violates LINEARlTY, while

post-nasal voicing does not, 50~ there is sorne difficulty in establishing how Indonesian

could prefer (23a) over (23b).

In this case" it is pointless ta consider constraints that would mie out the NC!

configuration itselt: since this does occur in Indonesian as the Output of an underlying NC!

sequence. Nor does the problem lie in the symmetry of Identity, since in both cases a

voiceless Input segment stands in correspondence with a voiced Output segment. Rather" it

is due to the mistaken assumption that [Voice] on a sonorant, and on an obstruent, are

equivalent in markedness. A clear explanation for why [Voice] is more marked in obstruents

is provided by Kenstowicz (1994: 36) (see Chomsky and Halle 1968: 300):

(24) Vocal cord vibration is influenced by severa! factors; but the most important
is airtlow. The folds cannot vibrate ifno air is passing through the glottis. In
arder for air to flow, the supraIaryngeai pressure must be less than the
sublaryngeal. The degree ofstrieture made during the articulation ofa sound
may increase the supralaryngeal pressure and hence tend to shut off voicing
unIess other adjustments are made. Stops and fricatives have a strieture that
inhibits spontaneous voicing. The strieture associated with [+sonorant]
segments does not disrupt airflow enough to inhibit voicing. Thus" the naturaI
state for sonorants is [+voiced] and for nonsonorants.. .is [-voiced].

The usual way ta formalize this difference in markedness is to assume that sonorants bear no

underlying specification for [Voice] (i.e. are unmarked), and that [+Voice] is filled in during
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the derivation by a redundancy mIe. Underspecification and respecificatio~ however..

requires the proliferation of derivational stages, which should rightly be anathema in a

parallelist conception of Optimality Theory (see Mohanan 1991 and Steriade 1995 for

extensive critical discussion, as weU as Smolensky 1993).

An alternative., non-derivational method of capturing the rnarkedness of obstruent

voicing is to postulate that there is a feature borne by voiced obstruents., but not voiced

sonorants., the presence ofwhich violates a constraint., perhaps of the *S1RUCruRE family

(Prince and Smolensky 1993~ Srnolensky 1993). Based on the faet that obstruents do require

an articulatory adjustment to produce voicing that is not required of sonorants (specifically.,

expansion of the supralaryngeal cavity), as weIl as on Trigo's (1991) work on

consonantlvowel interactions., Steriade (1995) proposes that voiced obstruents are specified

for both a feature [pharyngeally expanded] and a feature [vibrating vocal cords]., whereas

sonorants are only specified for the latter (cf the proposai in Rice and Avery 1989, Piggott

1992 and Rice 1993 that sonorant voicing is marked with an SV nodelfeature). 1 will adopt

Steriade's propo~ using [Voice] as the feature common to sonorants and obstruents., [Exp]

as the feature specific to obstruents. Furthermore, l will assume an unviolable configurational

constraint such that [Voice] on obstruents requires [Exp]. 16

Wtth asymmetrical constraints on Featural Identity, as weIl as the assumption that a

feature like [Exp] is monovalent (Steriade 1995)., the constraint needed here is

lDENTO-I[EXP]. This constraint ensures that any voicing present on an Output obstruent

16 An alternative to an uuviolable constraint midlt he that it is basic structural requirement to have
[Voiœ] d~denton either [Exp], or [Son] (cf. PiBgott 1~4. and Kawasaki to appear for a variant on this that
assumes a Sonorant Voicc DOde). The idea here as that plain [Voice). without sonorant stricture or [Exp]. is
uninterpretable phonetically. in much the same way as a non-eoi'onal [-Anterîor] specification might bC.
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must be present underlyingly~ that is~ it militates against the neutralization of the obstruent

voieing distinction in the post-nasal position. As it targets onJy obstruent voieing, this

constraint is not violated by nasal substitution. Indonesian thus bas IDENTO-I-[ExP] » *NC.

In Puyo Pungo Quechu~ there is a root specifie version of!DENTO-l-(Exp] above *NC,

while the general IDENTO-l-(EXP] ranks below *NC, thus producing affixal post-nasal

voicing only. As this completes the analysis of nasal substitution, it is appropriate to provide

an illustrative tableau:

(25) Final tableau for nasal substitution

1 1 1
.

Input: MAI> IDENT MAI> ROOT 1
!DENT *NC LIN1 1 1 1

1 1 1 1

ImaN1+p2ilih/ 0-1 1 1-0 1 1-0 1 LIN 1 Q-I1 1 1 1
1 1 1 1
1 [NAS] 1 1 1 [Exp]: l : l

a. mam1.2ilih ./
: : : :

*1 1 1 1
1 1 1 1
1 ~

1 1,

b. mam1P2ilih
1 1 i 1

*
,1 1 1 1

1 1 1 1
1 1 1 !

.
c. map.P2ilih

:
* , : 1 :

1 1 1 1
1 1 1 1

!
.

~ l 1

d. mam.b2ilih
i 1 1 i

*
,1 1 1 1

1 1 1 1

! 1 1 1

e. map2i1ih : :
* , : 1

1 1 1 1
1 1 1 1
1 ~ : 1

f. maIJ.ap2ilih *
, 1 1 i 1

1 1 1 1
1 1 1 1
1 1 ! 1

Noteworthy in this tableau is the fact that ail of the non-optimal candidates~ with the

exception ofthe epenthetic (25f), do turn up as optimal in other languages~and that each of

these cases can be generated simply by having one of the constraints falI beneath all the

others. Candidate (25b) is generated if *NC ranks beneath the Faithfulness constraints~ as in

languages that permit NC clusters. With IDENTI- O(NAS] at the bottom of this hierarchy,
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candidate (25c) is made optimal.. as we have seen in Mandar. Candidate (25d) is preferred

when IDENTO-I[ExP] is lowest ranked, as in Puyo Pungo Quechua. Finally, candidate (25e)

wins with MAx dominated by the others, as in Kelantan Malay.

With the introduction of constraints such as ROOTLIN that disallow one of the NC

effeets in a particular environment. we would also expect to see cases where an altemate

process takes place in the environment in which the usual one is ruIed out. Such conspiracies

between Ne effects can be modeled simply by having both of the relevant Faithfulness

constraints ranked beneath *NC. It is a powerful argument for the *NC approach to NC

effects, and against competing ones, that this expectation is indeed fuIfilled.

/.3.3 NCjusion overru/ed by Featura/ ldentity

ln this section, I show how a high ranking FeaturaI Identity constraint cao disaIlow fusion

between particular segments. This discussion also serves to introduce evidence of a

conspiracy between nasal substitution and nasal deletion. The data ta be accounted for

involve a parametric difference between Austronesian and African nasal substitution. In all

the Austronesian examples ofwhich 1am aware, the fricative /s1 undergoes substitution: 17

17 Tbese examplcs aIso~ the well-knoWll complication that IsI becomes a palatal nasal under
substilnrim The apparent oddness of tbis alternation is somewhai~ by the independeDt evidence from a
Javanese~baJiëm1dUre coasttaint dw Austtonesian IsI is in fact itself phonologicaIfv palatal (Mester 1986).
A related complicatioo is that nasal substitution aIso often fails to occur with a rcl initiaI root (Ici is variouslv
described as a palatal~ or an alveo-palataI affricate). Based on the Caet that avoidance of homophony with /SI
initial roots seems to dëtermine whether substitution with Ici cao. occur or DOt. Onn (1980: 62) suggests that
resistance 10 substitutioD arose as ap~ of the mots.. r&ther than of Ici itself. which is perhaps sprCading 10
odler Ici initial roots bv~ (the generaI.izatioDS about the occurrence of substitution wit6 Ici~ed bv Onn
for Johore MaJav were coofiri:iled for Bahasa IDdonesia by my consultant.. Choirul I)jamhari). Lexical excePtions
such as these cm he ~tured by means of lexica11y specifiC constraintnD~for which we migllt exteDd the
scbœ1a forRoot~ constramts. so that consttamts apply 10 a specified t of lexical items. For instance.
these words mightDe subject to a~ specifie hidl rankirig ofa featuralloENITTY constraint. forcing ail Input
oral voiœk:ss CODSOIUIIJIs to he faitbfuIlv~ted" as such in the Output. Sec the next chapter for deVelopment
of this approach to lexical exceptionaIity m the context ofEnglish stress.
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(26) /maN+sapu/ [mapapu]

/man+saga/ [mapaga]
/N+sambUIJI [pambWJ]

'to sweep'
'stay'
'ta connect'

(Indonesian)
(Chamorro: Topping 1973: 50)
(Javanese:Poedjosoedarmo 1982:51)

Afiican languages with nasal substitution demonstrate a split in behaviour between stops and

fricatives~ as in the following examples cited by Rosenthall (1989: 49) (see also Odden and

Odden 1985 on Kihehe):

(27) a.lN+tuma/
lN+seva/

b.lN+tabi/
lN+supa/

[numa]
[seva]

[nabi]
[supa]

'1 send'
'1 cook'

'prince'
'soup'

(Umbundu: Schadeberg 1982)

(Si-Luyana: Giv6n 1970)

As in Indonesian, fusion with the voiceless stops can be attributed to the ranking of

LINEARITY beneath *NC and the rest of the Faithfulness constraints, including MAx.

However~wilike Indonesi~ deletion occurs with root-initial voiceless fricatives instead of

fusion. This indicates that preservation of Input continuancy is more highly valued than

preservation of the Input nasal segment in these languages, in other words~ that

IOENTI-O[CONT] dominates MAx. The faet that deletion does occur rather than a ·~C

violation places *NC above MAx. Combining these rankings, we get *NC, IDENTI-ü(Cc.Jm]

» MAx » LINEARITY. The following tableaux show how this hiearchy generates the

different responses to *NC violations in fricative-initial and stop-initial TootS:
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(28) Fusion with stops

Input: ·NC
1

IDENfI-O MAx LIN1
1

N1+t2abi 1 [CONf]1
1

a.o1t2abi * , :
1
1.
l

b. o1.2abi ri' i

*1
1
1

c. t2abi
1

*'1
1
1

Wrth a stop-initial root, lDENr[CONT] is satisfied in fusion, 50 MAx is free to choose fusion

(28b) over deletion (28c) as the best alternative to a ·NC violation (28a). When the root

begins with fiieative7 as in (29), fusion creates a violation of IoENTI-O(CONT], since an Input

fricative bas a stop as an Output correspondent (assuming an undominated constraint against

nasaI fricatives in all these languages - cf Cohn 1993, Padgett 1994, along with a dominant

lDENTI-O(NAS] constraint that forces the reaiization ofnasality). With IDENTI-O[CoNf) »

MAx., the candidate with deletion (29c) becomes optimal in this instance:

(29) Deletion with fricatives

Input: ·NC 1 IoENTI-O MAx LIN1
1

NI+~upa
1 [Cam]1
1

* , 1
a. nl~upa 1

1.
~

b.o1.2Upa
1

*' *1
1

!

c. ~upa ri' 1

*1
1

!

Austronesian nasal substitution evinces the opposite ranking MAx »IDENT(CONT], since

loss of Input continuancy, as in (29b), is preferred ta deletion.
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{ As Kisseberth (1970) origina11y pointed out, cases like this in which two processes

conspire to avoid a single configuration provide strong motivation for the formai recognition

ofoutput constraintS. 18 Under a purely rule-based analysis of nasal substitutio~ such as the

standard one ofnasal assimilation followed by voiceless consonant deletion., the functional

connection between nasal substitution and nasal deletion wouJd have to be stated

independently ofthe mIes themselves. This contrasts with the present Optimality Theoretic

anaIysis of Afiican nasal substitution and nasal deletio~ in which the functional motivation

for these processes is directly incorporated into the fonnal explanation, thus allowing for a

perspicuous account of the conspiracy between them.

1.4. Fusion vs. voiceless consonant deletioD

One way to improve the standard ana1ysis might be to treat voiceless consonant deletion as

one of severa! repairs that can be used to fix violations of *NC, since this would at least

fonnally express the relationship between the rule and the phonotaetic constraint. However,

besides the theoretical problem that the ordering between this repair and place assimilation

would still have to he stipuJated, there are two empirical reasons to abandon voiceless

consonant deletion in favour of fusion: one is from typology, the other is internai to the

phonology of Indonesian.

18 To stem anv suspicion that deletion before the fricatives is motivated solely by the markedness of
nasallfricative clusters (see Padgett 1994>. l should note that voiced fricatives tmdergo post-nasal hardening in
Kihebe (Odden and Odden 1985: 598). This shows that *NC is needed for deletioo in a IiasaJ/voiceless fricative
sequence. since one would otherwise predict that InsI shouId surface as [nt].
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/.-/./ Evidencefrom typ%gy

The first argument for fusion over voiceless consonant deletion cornes from an examination

of the typology ofNC etfects. As Stahlke (1976) notes~ ordered rule analyses predict that

each of the rules should be independently observable. While the first of the rules in the

standard analysis~ nasal assimilatio~ is of course extremely common, as far as 1 know there

is not a single instance of post-nasal voiceless consonant deletion, without the prior

assimilation of the nasal. There are examples of other NC effects applying without place

assimilation, such as Zoque post-nasal voicing (Wonderly 1951, Kenstowicz and Kisseberth

1979:J6~ Padgett 1994)~ and denasa1ization in both Toba Batale (Hayes 1986) and Kaingang

(Henry 1948~ Piggott 1995). By using fusion rather than ordered rules~ we avoid the 'false

step' ofvoiceless consonant deletion.

/. -/.2 Evidence from redup/ication

There is also evidence from within the phonology of Indonesian for the fusional analysis.

Lapoliwa (1981: 110) notes that reduplieation copies a substituted nasal (30a)~ while prefixal

nasals preceding a voiced obstruent (30b), or a vowel (30cl, fail to be copied:

(JO) a. ImaN+kata+RED+i1
b. ImeN+gerak+REDI
c. ImeN+alu+RED+kanI

meIJatéUJatai
malJgerakgerak
ma1)elualukan

'ta speak ill about someone'
'to move something repeatedly
'to praise'

Lapoliwa fonnulates the rule ofnasal substitution as one ofphonological and morphological

coalescence, so that the substituted nasal in (JOa) becomes part of the morphological stem,

unlike the unassimilated nasal in (JOc).
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Building on work: by Uhrbach (1987), Cohn and McCarthy (1994) propose an entirely

prosodie approach to these facts. In addition to the reduplicative evidence, they provide

severa! other reasons to believe that the prefixal nasal added to a vowel-initial root remains

in coda positio~ outside of the prosodie word, rather than being incorporated as the initial

onset of the prosodie word. This violation of the ONSET constraint is attributed to the

operation ofa higher ranked ALIGN-Wo constraint, which in Correspondence tenns, demands

that the segment at the left edge of the Input root have a correspondent at the left edge of

the Output prosodie word. As they note, it is also crucial to tbis prosodie account that the

nasal resulting from substitution be fonned by coalescence with the root-initial consonant.

Ifnasal substitution were in faet the resuJt of root-initiaI voiceless consonant deletion., then

there would be no obvious way to explain the difference between (30a) and (30c).

1.5 *NC vs. redundant feature licensing

Itô, Mester, and Padgett (1995) propose an analysis of post-nasal voicing based on the

Iicensing ofredundant features. One might wonder whether redundant feature licensing couId

he extended to nasal substitution. In this section, 1demonstrate that it cannot, and argue that

this failure casts doubt on the suitability of redundant feature licensing as an analysis of

post-nasal voicing itseIt: especially since post-nasal voicing and nasal substitution aet in

concert in OshiKwanyama to rid the language of Ne sequences. 1 then go on to provide

additional examples of Ne conspiracies involving post-nasal voicing and each of nasal

deletion and denasa1ization, which aIso resist treatment by redundant feature licensing.

Further evidence of the inadequacy of redundant feature licensing as an explanation for
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{ post-nasal voicing cornes trom its ability to generate pre-nasal voicing, an unattested process.

/.5./ Post-nasal voicillg

The basic premise of Itô, Mester, and Padgett~s analysis is that because (Voice] is redundant

in sonorants, it cannot be licensed by sonorants. With tbis restriction.. a nasal specified for

[Voice) violates the constraint LICENSE(VOlCE), as in the first candidate in the tableau in

(31 ):

31) Post-nasal voicinK as redundant feature licensing

Input: NT LICENSE(VOlCE) SONVOI fAITII

a. NT * ,
1

[VOICE'

b. NT *
,

c. ND *1/
['iorcE' fi'

As can he seen in (3 lb), the alternative ofleaving the nasal unspecified for [Voice] runs atoul

ofthe implicational constraint SONVOI, which demands that sonorants must be specifieèi for

(Voice). The final candidate manages to satisfy both LICENSE[VOICE) and SONVOl by having

a single [Voice) feature linked to both the nasal and the obstruent, the latter of which is able

to license it. This candidate is optimal when the Faithfulness constraint that is violated by

non-identity between the voicing specification on Input and Output obstruents, which 1have

simply labelled FAITH for present purposes, is ranked beneath LICENSE[VOlCE) and SONVOl
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1.5.2 Nasal substitution?

To understand why redundant feature licensing cannot deal with nasal substitutio~ consider

the table in (32):

(32) Nasal substitution and redundant feature licensina
1 1

Input: NT LrCENSE [VoleE]
1

SONVOl 1 LINEARlTY

a. N
1 1

* 1 1 *
1 1 1

['lorCE}
1 1

b. N
1 1

1 * 1 *1 1

c. NT
1 1

* 1 1

1 1 1

[VOICE]
1 1

1 t

d. NT
1 * 1

r 1

In a language with nasal substitutio~ either (32a) or (32b) must be optimal. However~ the

violations incurred by each of those candidates are a superset of those of one of the faithful

ones~ (32c) and (32d) respectively. Therefore~ fusion could oot be the result of any rankiog

ofthis set ofconstraints.

Intuitively, one might think that nasal substitution and post-nasal voicing are in sorne

way reIated, sinœ both aet to get rid ofNe sequences. This Înt.Jition is borne out by the facts

of OshiKwanyama, a western Bantu language discussed by Steinbergs (1985), which

demonsttates a conspiracy between nasal substitution and post-nasal voicing. While there are
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no a1temations~ root-internal postnasal voicing is evidenced by the complementary

distnbution of [k] and [g] - [k] appears word-initially and intervoca1ically, while [8] occurs

after nasals. Furthermore~ loanwords are modified by voicing the postnasaI obstruent. The

following are borrowings from English:

(33) Postnasal voiciog in OsbiKwaoyama loanwords

[sitamba]
[pelenda]
[oinga]

'stamp'
'print'
'ink'

Root-initially, nasal substitutio~ rather than postnasaI voicing, occurs to resolve underlying

NC sequences (nasallvoiced obsbuent clusters remain inta~ though Steinbergs provides no

examples):

(34) Root-initial nasal substitution in OsbiKwanyama

le:N+patil
10N+potei
10N+tana/

[e:mati]
[omote]
[onana]

'ribs'
'good-for-nothing'
'calf

A straightforward analysis of OshiKwanyama is obtained under the assumptions of the

present study. As in Indonesi~ root-internal nasal substitution can he ruled out by a Root-

specifie ranking ofLINFARITY above ·NC, while root-initial substitution is permitted because

the general LINEARITY constraint is dominated by ·Ne. However, unlike Indonesi~

IDENTO.... I[ExP] is aIso ranked beneath ·Ne, 50 that post-nasal voicing occurs root-intemally.

Also crucial here is the ranking ofIDENTO-I[ExP]» LIN, since the reverse ranking would

result in post-nasal voicing everywhere, as can be verified in the following tableau by

-40-



comparing the violations incurred by candidates (35b) and (35c):

(35) Root-initial nasal substitution

Input:N1#T2

1

*NC lDENTO-IROOT-LIN
1

Lm

1 (EXP]

a. NI#T!
1

1 *
,

1

b. NI#D!
1

1 *
,.

c. #NI.! fi'
1

1 *

36) Root-intemal post-nasal voiciD2
1

Input: NIT! ROOT-LIN 1
*NC lDENTO-I LIN

1
(Exp]

a. NIT!
1

1 *
,.

b. NID! fi'
1

1 *
c. N1.2

1

*
,

1 *

Since redundant feature licensing cannot generate nasal substitutio~ it cannot express the

OshiKwanyama conspiracy. This must be counted as serious inadequacy~especially within

Optimality Theory, in which output constraints play such a central roie.

/.5.3 Other Ne conspiracies

The phonology ofGreek dialects (Newton 1972)19 provides us with examples ofconspiracies

between post-nasal voicing and each of nasal deletion and nasal deletion. This yields further

19 Tbanks to Adamantios Gafos for bringing Newton (1972) to myattentioD.
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evidence for the treatment ofNC effects as a unified phenomenon.

ln Modem Greek, post-nasal voicing (37a&c) applies except when the post-nasal

obstruent is itself followed by a voiceless obstruent (a fricative). In this situatio~ nasal

deletion applies instead (37b&d):

(37) a. /pemp+o/
b. /e+pemp+s+aJ
c. /ton+topo/
d. /ton#pseftil

[pembo]
[epepsa]
[tondopo]
[topsefti]

'1 send'
-aorist
'the place'
'the liar' (Cypriot)20

Here we have a transparent case ofconfliet: between post-nasal voicing, and a robust pattern

of regressÎve obstruent voicing assimilation. As a proper analysis of voice assimilation lies

beyond the reach ofthis chapter, 1 will simply posit a constraint VOICEAsSIM that baIdly

demands regressive voicing assimilation between obstruents. This constraint is violated not

only by l\IfBS, but aIso by rvrnz, which is in fact the Output for MPS in sorne dialects.

A ranking of VOICEAsSIM: and *NC above MAx and lDENTO-l[EXP] produces the

Greek conspiracy between post-nasal voicing and deletion. VOICEAsSIM: has nothing to say

about an Input that contains a single post-nasal obstruent, so ND is preferred as the Output

for an NT c1uster, as depicted in (38).

20 ln all diaIects. the nasal is deleted within the ward (5b). and in most dialects. including Cypriot it is
deleted in an article preœdiog a noUD. except in 'slow. deliberaIe speech' (5d).
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{ (38) The Greek CODspÎracy: VOICEASSIM9 -NC» MAx »IDENTO-9IfExPI
1

Input: MP VOICEAsSIM
1 ·Ne MAx IDENTO..... I1
1
1 (Exp]1
1

1

a.~
1

*
,1

1

!
.

i
b. P 1

*
,1

1
1

1

c. MB '"
1
1 *1
1

However, when the Input is!\4PS (TS clusters are independently illicit), deletion becomes

optirnal~ as seen in (39):

39) The Greek Conspiracy: VOIcEAssIM9 -NC» MAx »IDENTO-9I(Exp)
1

Input: MPS VOICEAsSlM
1 ·Ne MAx IDENTO..... I1
1
1 (Exp]1
1

1

a.MPS * ,.
b PS '" *
c.~S *

,
*.

i

To produce the deletion pattern for MPS, the only crucial ranking is for both VOrCEAsSlM

and *NC to dominate MAx. The ranking between VOICEAsslM and *NC is inconsequentiaL

as both are fully satisfied.

In contrast to the straightforward account that *NC affords, it appears that redundant

feature licensing cannot capture the conspiracy between post-nasal voicing and nasal

deletion. This is due to its inability to generate nasal deletion, as illustrated in the foUowing
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{ tableau, which places MAx beneath LICENSE[VOICE] and SONVOI.

(40) 'Nasal deletion' as redundant feature licensin2
1

Input: MNT LICENSE[VOICE]
1 SONVOI MAx1
1

1

a. NVNT * *
,.

1 !
[VCEl [VCEl

b.NV T *
, *.

1

[VCEl
i

1

c. NVNT 1

* *
,.

.
d. NV T *

, *.

e. VT.I **

This ranking does in fact lead to a preference for nasal deletion over the violation of either

LICENSE[VOICE) or SONVOI. However, the optimal outcome is for all nasals to be deleted

(40e), not just those adjacent to voiceless obstruents (40b or dl. If: as tbis result suggests..

redundant feature Iicensing cannot generate Ne nasal deletio~ then it of course fails to

express the Greek conspiracy.

The Greek dialect spoken on Karpathos (Newton 1972) displays a conspiracy

between post-nasal voicing and denasalization. Post-nasal voicing applies except when the

obstruent is ward-initial, in which case denasalization occurs instead, as in (41):

(41) Itin+portal
Itin+koril

[tipporta]
[tikkori]

'the daor'
'the girl'
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l
There are at Ieast two possible interpretations of initial blocking. One is to invoke

Positional Faithfulness (Selkirk 1994; Beckman 1995; cf Steriade 1993)~ 50 that a constraint

on [voice] identity in initial position blocks post-nasal voicing. The other would be to pursue

the following suggestion ofNewton (1972:98)~and proviàe an account in terrns of paradigm

uniformity:

(42) .. .it is tempting to suppose that what we have is rather a failure of the stop to
voice through analogical pressure of positions other than the postnasal one,
followed by sorne process ofgemination.

In McCarthyand Prince's (1995) Correspondence Theory~ paradigm uniformity can be

fonnalized in terms ofa Faithfulness constraint that demands Identity in [voice] specification

between correspondent Output segments (Benua 1995~ McCarthy 1995; see aIse Burzio

1994~ 1995~ Kenstowicz to appear, Steriade 1994).

As the choice is ofno immediate consequence, l will simply calI the constraint that

blacks initial voicing SPECIALFAITI-I. Following the general schema for conspiracies that we

have seen in previous example~ the ranking of SPEcIALFAITI-I and *NC above lDENT(NAS]

and lDENTO-l[ExP] captures the Karpathian conspiracy. As (43) shows~ this ranking

generates PNV medially.
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{ 43) SPECIALFAITH. *NC» IDENT[NASI »IDENTO-I[ExP1
1

Input: NT SPEclALFAITH
1

*NC lDENT(NAS] IDENTO-I1
1
1 (Exp]1
1

1

a. NT * ,.
!

bIT *'
c. ND ./ *i

However, denasalization is favored at the word boundary:

44) SPECIALFAITH. *NC» IDENTfNASI» IDENTO-I[ExPI
1

Input: NrtT SPEcIALFAfI1{
1

*NC lDENT[NAS] IDENTO-(1
1
1 (Exp]1
1

a. N#T *
,..

1

b T#T./ *
c. N#D * , *

Any attempt to deal with this conspiracy in terms of redundant feature licensing

would face the same problem as such an account of the post-nasal voicingldeletion

conspiracy. When lDENT[NAS] is ranked beneath LICENSE[VOICE] and SONVO~ aIl nasals

are deleted, not just those that abut voiceless ohstruents:
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rred darenas aation as un ant eature IcenSln2
1

Input: NVNT LrcENsE[VOICE] 1 SONVor lDENT(NAS]1
1

1

a. NVNT **
,.

1 1

[VCEI [VCEl

b.NVTT * , *
1

1
1

[VCEl
1
1

l

c. NVNT **
,.

d. NVTT * , *
e. TVTT./ **

(45) 'D

5..J Pre-nasal voicing

At least as problematic as the inability of redundant feature licensing to generate nasal

substitution is its ability to generate pre-nasal voicing. The result of supplying an Input ITN/

cluster to exaetly the same hierarchy that produces post-nasal voicing is illustrated in (46):
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{ (46) Pre-nssaJ voicing as redundant fealure licensing

Input: TN LrcENsE(VoreE] SONVOl FAlTII

a. TN
1 * r

{VOleE]

b. TN * ,.
c. DN

\1 *
[VOleE] ./

With just the three constraints discussed thus far7 ail sonorants wouJd be [Voice]-linked to

adjacent obstruents. Itô7 Mester7 and Padgett single out nasals as the ooly sonorant triggers

of [Voice] spread by introducing a set of constraints that have the effect of prohibiting

linkage between obstruents and segments that are more sonorous than nasals (the NoLINK

constraints). However7 bath this solution, and the alternative ofchanging SONVOI to NASVOI

(see Itô7 Mester7 and Padgett 1993 7 and the discussion in Itô7 Mester, and Padgett (995)

would equally limit pre-sonorant voicing to nasals. Though post-nasal voicing is extremely

widespread, there are no reported cases of regressive voicing triggered by nasals ooly. The

progressive nature ofnasal-obstruent voicing is particularly striking since more general forms

of voicing assimilation tend to he regressive (Lombardi 1991; Mohanan 1993). This

directional asymmetry, which is a fundamental property of post-nasal voicing (hence the

name), completely escapes the redundant feature licensing anaIysiS. 21

Z1 Sec however Kawasaki (1995). in which redundant feature licen.sing is supplemented by a principle
of govemment that produces the required asymmetry in nasal-obstruent voicing.
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1.5.5 Lyman 's Law and redundantfeature /icensing

Redundant feature Iicensing was not designed solely as a means of voicing post-nasal

obstruents. 115 other job is to ensure that in other environments, sonorants remain unspecified

for [Voice]. This is accomplished by the ranking LrcENsE(VoICE] » SONVOI., as shown in

(47):

(47) Underspecificatioo by redundant feature liceosing

Input: N LICENSE[VOlCE) SONVOI

a. N *
,

1

(VOleE)

b. N ./ *

Without the adjacent obstruent as host for the parasitic licensing of [voice)., the nasal

without [voice) is optimal. The significance of this result within Yamato Japanese is that

Lyman's Law, a morpheme structure constraint which allows only a single voiced obstruent

in a root, can be stated as an OCP restriction against adjacent [voice] features., if sonorants

lack [voicel Furthennore, the faet that a post-nasal voiced obstruent is a target for L,man's

Law, which is probiematic unàer a ruie-based account, falls out naturally ITom redundant

feature Iicensing.

The elegance ofcapturing post-nasal voicing and [voice] underspecification with the

same smaIl set ofconstraints is deceptive, however, since as we have seen, redundant feature

licensing fails to properly charaeterize post-nasal voicing. Given the limited utility of
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{ underspecification elsewhere in Optirnality Theory (see e.g. Smolensky 1993~ cf Inkelas

1994), it is weU worth seeking alternative explanations for the invisibility of 5Onorants to

Lyman's Law. Here 1suggest two promising avenues for further investigation.

If the obstruent specifie voieing feature [Exp] is accepted, there is no need for

[Voice] underspecificatio~ sinee Lyman's Law wouJd then be a prohibition against multiple

occurrences of [Exp] (Steriade (995). Post-nasal voicing results in an obstruent specified

for [Exp], 50 long as there is an implicational relationship between [Voice] and [Exp] on

obstruents (see 1.3.2 above). Itô, Mester, and Padgett (1995: fil. 12) criticize this approaeh

beeause post-nasal voiced obstruents involve 'little expansion of the pharynx., if any'.

However, as Steriade (1995) notes, the feature [Pharyngeal Expansion] cannot be identified

with a particular articulatory adjustrnent, as languages vary in how they compensate, when

producing voicing, for the increase in supralaryngeal pressure in obstruents (see also

Westbury 1979 for evidence of such variation within English). It is not surprising that the

adjustment in the post-nasal context is reJatively minor, given the overlapping ofthe opening

of the velum into the obstruent portion of the cluster (see section 1). In faet, the very

presence of an open velum on the obstruent MaY be considered the phonetic correlate of

[Exp] in post-nasal voiced obstruents.

Even ifwe retain the traditional feature set, the work on segmental interaction that

infonns the 5Onority driven NoL1NK constraints proposed by Itô, Mester, and Padgett (1995)

provides a means of dealing with Lyman's Law without re50rting to sonorant

underspecification. Morpheme structure constraints that prohJbit identical place specifications

are often sensitive to sonority, pernlitting sonorants bomorganic to obstruents, but ruling out
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both homorganic sonorants and obstruents (see e.g. Selkirk 1988, 1993, Vip 1989,

Pierrehumbert 1993, Padgett 1995b). Sirnilarly, long distance place assimilations often apply

between members ofa particular sonority class only. Sïnce the structural properties encoded

in a feature geometry otfers little insight into these faets (cf Vip 1989), Padgett (1995b)

suggests that the OCP is directly intluenced by the sonority of segments, such that

'interaction in place between two segments is more likely as they are more similar in

stricturelsonority'. While the fonnal details of this analysis remain to be worked out, nothing

would seem to mie out extending it to the fact that Lyman's Law ooly targets [Voice] on

obstruents, or that ooly obstruents interaet in Russian voicing assimilation. 22

1.6 ConclusioDs

1 have argued that nasal substitution is best analyzed as fusion of a nasal and voiceless

obstruent, driven by a phonotactic constraint against this sequence, *NC., which cao also be

satisfied by nasal deletion., denasalizatio~ and post-nasal voicing. The traditional analysis of

nasal substitutio~ and the recent analysis of post-nasal voicing in Itô, Mester, and Padgett

(1995), were shown to capture both too much., and too littIe, when cross-linguistic

possibilities are taken into consideration. In contrast, the factoriai typology predieted by the

permutation of the ranking of ·Ne and the Faithfulness constraints is nearly completely

fuIfilled.

The fact that languages exercise a range ofoptions in dealing with *NC violations,

22 lave Padgc:tt (p.c.) notes Ibe fogowing complication. Tboqll voicing interactions are perhaps sonority
sensitive in miking a~ between obstruents and sonorants.. they do notap~ to divide the sonority scale
in the same way as place interactions. Cases in which only fricatives intenct in voicin& for instance. seem rather
unlikely.
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{
along with the existence ofconspiracies between these Ne effects, provides strong suppon

for the 0ptimaIity Theoretic program ofdecoupling phonotactic constraints from Faithfulness

constraints, and allowing them to he freely ranked with respect to one another. However, the

apparent lack ofNC epenthesis raises an intriguing question for future research: Is it the case

that every phonotactic constraint is satisfied in all of the ways predieted by the permutation

ofthe rankings between it and the Faithfulness constraints? Gaps in factorial typologies often

serve as indications that constraints must be refonnulated, but persistent links between

marked configurations and the processes used to repair them would seem to force a more

fundamental shift in theoretical assumptions. Either tha~ or we could settle for a theory of

grammar that is in sorne respects only 'exegetically adequate', as opposed to 'explanatorily

adequate', that is, we could rest content with having 'made sorne progress in understanding

the facts as they are, though not in the sense of showing that they could not be otherwise'

(Anderson 1979: 18). Such resignation would be disappointing though, in light of the strides

that Optimality Theory has made toward predictive explanatory adequacy in many areas of

phonology.

There are also sorne broader conclusions to be drawn from these data. The

asymmetry ofnasal--obstruent voicing discussed in §1.5.4 shows the futility of attempting ta

constnlet a restrictive theory of segmental phonology on the basis of a restrictive set of

features fteely combined with operational parameters (or constraint-based reformulations

thereot). Ifnasal [voice] cao spread right, then why could it not spread left? At least this

apparent case ofspreading must be attributed to a substantive constraint. Furthermore, the

NC conspiracies can be added to the evidence for a theory ofphonology based on output



{

r
•

constraints (starting with Kisseberth 1970: see §l of Prince and Smolensky 1993). Since

substantive output constraints (along with FaithfuIness constraints) are the building blocks

ofOptirnality Theoretic~ it should not he swprising that Optimality Theory handles

these facts in an elegant fashion.
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Preface to Cbapter 2

The examination ofNe effects in the preceding chapter served to provide arguments for two

aspects of a constraint-based theory of phonology. F~ the fundamental point that output

constraints must be formally recognized; the evidence for tbis came from the conspiracies

between Ne effects~ which cannot be captured bya purely rule-based theory. The second

point is the importance of substantive~ as opposed to purely formal, criteria in the

deterrnination ofwhat constitutes a marked configuration (see e.g. Chomsky and Halle 1968:

§9, Archangeli and Pulleyblank 1994). A great deal ofevidence was found for the constraint

·NC~ while evidence of its putative symmetrical counterpart ·CN was entirely lacking.

Formally, these constraints are equivalent, but ooly *NC appears to have any substantive

phonetic motivation.

Both phonologists~ and acquisitionists, have long recognized the importance of

substantive constraints, but have disagreed on how (and to sorne extent whether) they are to

be formally incorporated (see Prince and Smolensky 1993: chapter 1 in the context of

phonologicaI theory, and Menn 1980 in acquisition). Optimality Theory is therefore far from

unique in its use of constraints to account for phonologicaJ patterns. What does separate

Optimality Theory from other constraint-based theories, though, is its claim that a constraint

can be at the same time active, and violated. In most theories, there is a usually implicit

assumption that when a linguistic principle is in force~ it is unviolated. This tenet can be

referred to as inviolability~ or full satisfaction. In Optimality Theory~ full satisfaction is

replaced by minimal violation (prince 1993): Under minimal violatio~ a constraint can be

violated ifand ooly ifit confliets with a higher ranked constraint. Crucially, the lower ranked

constraint remains active, even though it is violated in situations where its satisfaction would



.,
4.

entail the violation ofa higher ranked constaint.

In the study ofNC effects in the previous chapter~ it can he seen that minimal violation

played a crucial role in the account ofconspiracies. In these cases~ the structural constraint

*NC is fully satisfied~ but the means by which violation is avoided depends on the context.

For example~ in Gree~ postnasal voicing is the usual way to resolve underlying NC sequences

(see §1.5.3). This indicates not only that *NC ranks above the FaithfuIness constraint

demanding obstruent [voice] identity (IDENT-Exp)~ so as to allow the obstruent ta become

voi~ but also that other FaithfuJness constraints, like~ dominate IDENT-Exp~50 as to

rule out deletion. However, in situations in which post-nasal voicing is blocked by higher

ranked constraints, the nasal is deleted. In this example, MAx is violated when it is necessary

ta satisfY *NC, but is nonetheless active in blocking deletion when postnasal voicing is

possible. MAx is thus neither fully satisfied nor freely violable, but minimally violable.

Because Faithfulness constraints are particular to Optimality Theory, and because

postnasal voicing normally gets a purely rule-based treatment in earlier analyses, it is

impossible to contrast this analysis which invokes minima1ly violable constraints to one based

on full satisfaction. Therefore, we twn next ta a domain that provides numerous examples of

minimaUy violated structuralco~ and is typicalIy analyzed using a combination of fully

satisfied constraints and mies.

The following chapter demonstrates that minimal violation aIlows for a more

satisfaetory account of English stress than was possible given the assumption of full

satisfaction that underlies earlier analyses. Generally speaking, minimal violation permits an

explanatory treatment of instances of nonuniform constraint application, where a constraint
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is satisfied in one environment~ but not another (see Prince 1993, McCarthy 1996). Quantity

Sensitivity, 'cyclic' stress preservation., and lexically based exceptionality all apply

nonuniformly in English. These phenomena have resisted explanation in theories in which

constraints are simply either on., or of( but can be dealt with elegantly in a theory in which

constraint conflict is resolved through constraint ranking.

In the rest of the preface, 1 provide a short history of how the interaction between

syUable quantity and stress bas been treated in the previous literature on Englis~ which serves

as a background to the discussion in the teX!. English stress provides an excellent arena for

theory comparison., since it has been the subject of intense empirical and theoretical scrutiny

ever since the publication ofChomsky and Halle's 1968 The Sound Panem ofEng/ish (SPE).

One of the Many observations made in SPE, which have guided subsequent work, is that

syllable weight plays a determining role in main stress placement. For example.. nouns are

stressed on the penultimate syllable if contains a long vowel (e.g. oroma), or a coda

consonant (e.g. agénda). When the penult is light, consisting of oruy a short-voweled syllable

(e.g. Canada)., stress is antepenultimate.

The phonological framework presented in SPE does not aetually make use of the

notion IIsyUable weight" (or even the sylIable). The faet that syllables with long (tense) vowels

and those with coda consonants pattern together is simply stipuIated in the fonnulation of the

mIes of stress placement (Chomsky and Halle 1968: §3).

That (C)V syllables aet differently from (C)VV and (C)VC is by no means an

idiosyncracy ofthe English stress system. Cross-linguistic surveys (e.g. Ohsiek 1978., Hayes

1995) show that heavy syllables attraet stress in a large number of the world's languages.,
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including many completely unrelated to English. In contr~ no language prefers to stress

Iight syllables. There is no reason that an SPE-style rule couId not be written that stresses a

syllable ooly if it is light, 50 this asymmetry is not captured by the theory. More generally,

SPE provides no charaeterization of what is a possible.. and an impossible stress syste~

beyond the quite loose limits of what cao be expressed by the mIe fonnalism (see the

discussion in Kaye 1989).

Starting with Libennan and Prince 1977, and Hayes 1981, 1982, recent theories of

metrical phonology have aimed to more precisely restriet the set of possible stress systems

(see Kenstowicz 1995 and Kager 1996 for usefuJ theoretical overviews.. Dresher and Kaye

1990 on leamability, Fikk:ert 1994 on LI acquisition., and Archibald 1993 and Pater to appear

on L2). In the principles-and-parameters framework (see e.g. Chomsky 1986), in which tbis

work is usually cast.. universal grammar contains fixed princip/es that hold true of all

languages, and multi-valued (usually binary) parameters whose settings vary between

languages. Uoder tbis view, the extent to which languages can vary is restrieted by the

available settings of the parameters. This restrietiveness has accompanying benefits in

leamability, for the leamer is no longer faced with the relatively complex task of inductively

composing rules, but instead must ooly deduetively choose from a limited set of parametric

values.

In this framework, the propensity for heavy syUables to he stressed is usually captured

by positing a parameter ofQuantity Sensitivity, which for present purposes cao be stated as

in (1):
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(1) Quantity Sensitivity {on/off}

Heavy syllables must be stressed

Languages that require heavy syllables ta be stressed have an {on} setting for Quantity

Sensitivity7 while those that do not have it set ta {off}. As there is no principle or parameter

that forces light syUables to be stressed, the theory correctly mIes out the existence of a

language with a preference for light syllable stress.

Along with the change from a rule-based ta a principle and parameters view of the

grammar7 metrical theory in the 1980's introduced a concomitant shift in the nature of

representations. In SPE7 representations are simply sequences ofsegments, composed of more

basic featur~ along with word and morpheme boundaries. No phonological structure above

the level of the segment was posited. In CUITent theory, phonological representations are

generally held to encode not only syllable structure, but also higher level prosodie structure.

The principles and parameters deterrnine how this prosodie structure is created, which in tum

detennines where stress falls.

Just as segments are grouped into syllables, syUables are grouped ioto feet., and feet

themselves ioto a Prosodie Word. l This yields the prosodie hierarchy in (2):

1 The literaturc contains a variety of proposais about the nature of metrical representations. Sînce the
publication of Halle and Vergnaud (1981), il bas generally been acœpted that representatioos must encode both
coo...d:itnency and bewtsbip (wbich fm' present purposes is equivalent to prominence: cf. Hayes 1995). Exactly how
this is done appears to be ofno coosequenœ to the matters al band in this dissertation. sa 1 retain the traditiona1
vocabuJaryofprosodic theory (cE e.g. Halle and Idsardi 1996).
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(2) Prosodic Hierarchy (Selkirk 1980)

PrWd Prosodie Word

1

Ft Foot

1

cr Syllable

Within each constituent (PrWd, Ft, a), one of the elements is picked out as the head. The

hea.d ofa foot is the syUable that receives stress. The head of the Prosodie Word is the foot

that bears primary stress.

In the account of Hayes 1981, 1982, adopted in Dresher and Kaye 1990., and most

principles-and-parameters based acquisition work., Quantity Sensitivity interacts with severa!

other parameters to create the pattern of stress placement observed in English.! These

parameters faon maximally bisyUabic left-headed feet, starting from the right edge of the

ward, but skipping the final extrametrical syllable in nouns. When the penultimate syllable is

light, a maximal bisyUabic foot is formed that incorporates both the penultimare and

antepenultimate syIlables, which places stress on the antepenu1timate syllable. In the bracketed

grid representation used here, parentheses indicate foot boundaries, angled brackets

extrarnetricality, and x's prominence and headship.

2 In researeh subsequent to Hayes 1981. the existence of a paramerer of Quantity Sensitivity has b«o
questioned (sec esp. Hayes 1987. 1995). It was discovered that languages with iterative. left-head«:d quanuty
seositive feet are exceotingly rare. ifnot unattested. In the revised theory. the weight sensitivity ofED~shmam
stress placcmcut wouJd be ex:plaiDed by positing a moraic trochee, which cm take the fonn H. or LL (bul not XI-f).
This n:vision bas no effect on the pn:sc:nt argumœts, however. since just as the Hayes 1981 parametric framc:\\od
bas difficulty with the partially quaotily geDSitive nature ofsranfary stress placement. so does that of Hayes 1987.
1995: it would have to explain whya moraic troehee is used for main stress placement, but something like a
syllabic troebee ~ used for 9C':œDdary stress., and aJso why this syllabic trochee displays partial quantity sensltn·l~·.

1retain the traditional Quantity Seositivity parameter for ease ofcomparison with other work iD learnability and
acquisition. and a1so with Optimality Theoretic work incorporating a WEJGHT-To-STRESS constraint.
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(4) x
(x x)<x>

Cana da

If a word with a heavy penuit were parsed in the same way as Canada., the heavy syllable

would not be in head position, and would be stressless., in violation of Quantity Sensitivity.

Instead., the rightmost foot incorporates ooly the penultimate syllable:

(S) x
x(x)<x>

agenda

x
x(x)<x>
ara ma

The rightmost foot becomes the head ofthe Prosodie WorcL and hence the main stressed foot.,

due to a {right} setting for word level headedness. In a word with more !han one foot., such

as ApaJachicola, this parameter setting makes the rightmost foot the most prominent:

(6)
x

(x x x)
(x x)(x x)(x)<x>
apa lachicola

While this basic principles and parameters approach to English stress is adequate for primary

stress placemen~ when we tum to secondary stress assignment., we must confront the

problems raised by nonuniformity. If secondary stress placement were govemed by the {on}

setting ofthe Quantity Sensitïvity parameter, then one would expect to find stress on all heavy

syllables. That this is not the case has led to significant complications in prior analyses of

English stress; the resolution ofthis problem is one ofthe main goals of the following chapter.
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Chapter 2

On the nonuniformity of weight-to-stress and

stress preservation effects in English

2.0 Introduction

Since Chomsky and Halle 1968~ it has been agreed that syllable weight plays a detennining

role in main stress placement in English. Nouns~ for example~ are stressed on the penuItimate

syllable if it is heavy~ where either a long vowel (1 a)~ or a coda consonant (l b) makes a

syllable heavy. When the penult is light (1 c)~ stress is antepenultimate.

( 1) a. ar6rna balalaïka hiatus horizon aréna Minnesota angina

b. agénda uténsil appéndix placénta synopsis amâlgam

c. Canada América cinema arsenal anaIysis javelin vénison

The relationship ofsyllable weight to secondary stress is less straightforward.. and so has been

the subject ofmore dispute. As Halle and Kenstowicz ( 1991) emphasize~ it is to sorne extent

arbitrary whether heavy syIlables bear secondary stress or not. 1 Corresponding to the stressed

heavy syllables in (2a) are the unstressed heavies in (2b).

(2) a. in~tion 6stèntation chirngânzée Hàliçà[nassus rodomQntade

b. Pènnmvcinia rè~cussion sèœndipity KiliIIWliaro Nèbu~ézzar

l [ take the standard view that a syllable with a reduced vowel or a syllabic sonorant consonant
is unstressed. and one with a full vowel is stressed, modulo the effects ofword-fmality (see Surzio 1994
for another stance). 1will not discuss finer distinctions between levels of stress than secondary.. primary.
and the complete lack of stress because neither syUable weigh~ nor stem stress~ seem to determine
whether a syllable has tertiary or secondary stress (on the non-determination of the secondary/tertiary
distinction by stem stress.. see Halle and Vergnaud 1987 and Kager 1989~ cf Kiparsk-y 1979).



Although the existence of these near minimal pairs does indicate that the lexicon has a raie

ta play in the stressing of heavy syllables~ the weight-to-secondary stress relationship is not

entirely arbitrary. A c1ear demonstration of tbis cornes from the fact that syllable weight does

unequivocally detennine secondary stress placement in sorne environments (more subtle

arguments against simply arbitrary weight-to-stress for even the words in (2) are presented

in §2.1 and §2.3). For example., the "initial dactyl" effect (3a~ see Prince 1983:49)., in which

a temary string of light syllables receives initial stress., is blocked when the second syllable is

heavy., as in (3b) (Chomsky and Halle 1968: 114 and many subsequent others).

(3) a. Tàtamag6uchi àbracadâbra KàIamaz60 Winnepesaukee Wàpakonéta

b. MonQngahéla Val...mciénnes gerQntophilia Bewchistân

Stress preservation yields a strikingly similar pattern of sometimes arbitrary., and sometimes

unequivocal determination of secondary stress placement. Whether or not stem stress is

preserved on medial pretonic heavy syllables is basically arbitrary, as a comparison of the

words in (4a) with those in (4b) bears out.

(4) a. àdYântageous àugmèntation àuthmticity cè>n~ation condènsation

b. infQ[mation I~tâtion consrvéition fràgmmtation trànSl2QIlation

However, stress preservation, like weight-to-stress, consistently overrides the preference for

initial daetyls (Hammond 1989, Burzio 1994):
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(5) acc[Çditâtion imàgination originaIity medicinaIity diYisibilty phenQmenology

This briefsketch ofEnglish secondary stress is sufficient to show that principles of weight-to-

stress., and stress preservation are not unifonnly active or inactive, on or off Nor is their

application detennined purely lexically (cf Halle and Kenstowicz 1991); such an account

would prediet arbitrary variation in the application ofthese principles ta the words in (3b) and

(5), where none in fact exists.

Ta the extent that it has been dealt with, tbis Ilonuniformity (Prince 1993) ofweight-

ta-stress and stress preselVation etfects has created tremendous complications in prior

analyses of English stress.:! For example, in the standard treatment of weight-to-stress

nonunifonnity, instituted by Libennan and Prince 1977 and Hayes 1982 (see also Halle 1973),

primary stress is fust assigned in a quantity-sensitive fashion, then secondary stress

assignment proceeds without regard to quantity, followed by a set ofvery specific quantity-

sensitive destressing rules (cf Kager 1989).

Nonunifonnity is problematic because of the usually implicit tenet of full satisfaction,

or inviolability, which daims that when a linguistic principle is in force., it is never violated.

A theory based on tbis tenet often has little to say about a principle that is ooly satisfied in

:! Sumo (1994) avoids the complications ofthese patterns ofnonuniformity by den~ing that
the syllables in (la) and (4a) are in fact stressed. in conformance ~ith bis basic theoretical premise that
a foot made up of a single heavy syllable is universally ill·formed (a premise which should rightly he
attributed to Kager 1989: 129). This premise is at odds with most other work in metrical theory, and
requires a number ofequally idi~ncratic assumptions to maintain (e.g. that words like bandana have
a null initial vowel., that vowel reductioo is far more context·sensitive than usually assumed). This is
oot oecesariJy a criticism of Burzio's extremely thorough account of English stress: it is intemally
consistent., and contains a nwnber ofimportant descriptive and theoretical advances that have been made
useofhere. These idiO!ryncracies do, however., seriously impede any attempt to systematically compare
Burzio's analysis with other analyses of English., as weU as situate it in the wider cross-linguistic
typologyofstress systems (seee.g. Hayes 1981, Halle and Vergnaud 1987, Idsardi 1992., Hayes 1995).
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certain contexts. Under full satisfaction, nonunifonnity in the data tends to lead to the

following theoretical consequences:

i. the proliferation of otherwise unmotivated derivational stages or levels between

which the principle (rule/constrainticondition) is turned on and off

ii. a lack of generality in constraint or rule fonnulation: nonunifonnity is simply

stipulated

iii. descriptive gaps: nonunifonnity is simply ignored

As will be detailed below, the particular cases ofnonuniformity examined in this paper have

in faet inspired instances ofeach of these less than elegant analytic moves.

As brought out most forcefully by Prince ( (993), and McCarthy (1995).

nonuniformity is an expeeted consequence of Optimality Theoretic constraint ranking and

violability, instead of an unwelcome burden. The basic distinguishing characteristic of

Optirnality Theory (Prince and Smolensky (993) is that it abandons full satisfaction in tàvor

of minimal violation: a constraint is violated only to the extent necessary to satist}r a higher

ranking one. In a theory based on minimal violation, nonuniformity receives an absolutely

direct treatrnent. A constraint is violated in a particular environment because its satisfaction

would confliet with the satisfaction of a higher ranked constraint. If in another context the

higher ranked constraint makes no contlicting demands, the lower ranked one is obeyed.

The ease with which Optirnality Theory handles cases ofnonuniformity suggests that

applyjng it to the domain of English stress May lead to a more principled treatment of the

massively nonuniform effects of syllable weight and stress preservation on secondary stress.
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[n what follows~ 1 show that constraint ranking does in faet pennit explanatory gains on a

number of fronts.

2.1Weight-to-secondary stress

2.1.1 The 'Arab' rule

1 will start with a particularly complex case of nonunifonnity which has to tbis point defied

principled analysis~ and which can in faet be reduced to the ranking of a handful of basic

rnetrical constraints. Kager 1989 cites data such as the following to show that an obstruent-

final syUable (oJ is unstressed uit is preceded bya light syllable (2a)~ but stressed ifpreceded

by a heavy syllable (2b):

(2)

b. Hao -

~ânder ~tjxis àritbmétic (adj.) ~ânia ~étus
~tétum œsiinâtion sùrreptitious Mmt,Jân rn61ybdénum

~tâtion ~ch6uc ~to (ait.) ticktàckt6e Timbùcktoo

Post-tonicaIly, this behavior of oo's produces what has been called the 'Arab' "rule~ due to the

covariance of final syllable stress with the length of the initial vowel in two idiolectical

pronunciations ofArab (i.e. [re]rab vs. [ey]ràb; see Fidelholtz 1967; Ross 1972).

AIso relevant here are the following near minimal pairs:

(3) a.~ation

b.~ation

_tation
~tion

~tion

~tation
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Though the stems of the vertically aligned words display nearly identical stress patterns.. the

derived words with initiallight syUables (3a) can have stressless media! heavy syllables~ while

those with heavy initiais (3b) must have stress on both of the tirst two syllables.3

Words in which the tirst two syllables are parsed as a single leftheaded foot~ which

1 will notate as '(Lao)', are in violation of Quantity Sensitivity when the second syllable is

hea"y, since the heavy syllable is unstressed. The Optimality Theoretic equivalent of Quantity

Sensitivity is the WEIGI-IT-To-STRESS constraint, which Prince and Smolensky (1993: 53) state

as in (4).

(4) WEIGI-IT-Tü-STRESS
Heavy syUables are prominent in foot structure and on the grid

This constraint requires that a heavy syllable be the head of a foot, and dominated by an

accentuai grid mark indicating stress. In most cases, prominence and headship are

coextensive, and for present purposes can be regarded as equivaient (cf Kager 1989. Prince

and Srnolensky 1993, and Hayes 1995 on prominence without constituency within

frameworks that grant a role to constituency).

In Optimality Theory, variation between languages is captured not by

parameterizatio~ but by constraint ranking. The constraints thernselves are held to be fixed

and universal, but languages vary in how they are ranked. Since under minimal violation,

constraint violation must be compelled by sorne higher ranking constraint(s), English must

3 Kenyon and Knott 1953 gives anneration~ adaptation, and afjëctation with either a full or
a reduced vowel in the second syllable. See section 2.3 for discussion of variation in this domain.
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have at least one other constraint ranked above WElGfIT-TO-STRESS~which the (Lao) parsing

manages to satisfy~ and which would be violated ifWElGfIT-To-STRESS were respected.

One such constraint is PARsE-a~ which demands exhaustivity of constituent

construction (see McCarthy 1993~ Prince 1993, Mester 1994, Cabré and Kenstowlcz 1995~

and especiaIly Prince and Smolensky 1993 on Latin for closely related PARSE-O effects in

other.languages). In contrast with Halle and Vergnaud (1987), Halle and Kenstowlcz (1991)~

and earlier work, Exhaustivity of constituent construction is in one way or another regarded

as violable in most recent work in metricai phonology (see Kager 1989, Idsardi 1992, Halle

and Idsardi 1995, Hayes 1995, and especially Burzio 1994, where it plays an active role in

determining the well-formedness of metrifications). As a minimally violable constraint~

PARSE-a can be stated as in (5).

(5) PARSE SYLLABLE (PARSE-CJ):

Syllables must belong to feet

Syllables not parsed by feet are parsed by the Prosodie Word (see Itô and Mester 1992,

McCarthy and Prince 1993a).

IfPARSE-a is ranked above WEIGHf-To-S1RESS, the fully parsed (Lao) is preferred to

L(OJ, in which the heavy syllable is the head of the foot and bears stress. The tableau in (6)

ilIustrates tbis result for the pretonic string Alex- ofAlexander (as primary stress placement

is discussed in §2.2, until then violations will be assessed ooly for the underlined pretonic

string of syllables).
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(6) PARSE-o » WEIGIIT-To-STRESS

Input: PARSE-o WEIGHT

Alexander -To-STRESS

a. (À1ex)(ân)der ./ *
b. A(lèx)(ân)der *

,.

r
•

Constraints separated bya solid line in the tableau are ranked with respect to one another~ and

those separated by a dashed line are unranked. In this case~ the solid fine between PARSE-a

and WEIGHr-To-STRESS shows that the fonner dominates the latter. Constraint violations are

indicated by an asterisk and an exclamation mark shows the violation that mIes out a

particular candidate. Here~ (6a) violates WEIGHT-To-STRESS, and (6b) violates PARSE-o.

Because of the ranking between these constraints, the violation of PARSE-o mIes out

*A flèxJ(ém)der. The optimal candidate, rA lexJ(an)der, which is the grammatical form~

receives a check mark in the tableau.

The aœ1ysis is not complete, because there are other candidates and other constraints

to consider. As things stand, nothing discriminates against the parsing (L)(Oo)' where the two

syllables fonn separate f~ fulfilling the requirements ofboth constraints. What rules this out

is FOOT BlNARITY (P&S 1993: 47~ see also McCarthy and Prince 1986 and 1993a):

(7) FOOT BINARITY (FTBIN):

Feet are binary at sorne Ievel of analysis (J.'., a).
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The mora (u) is the unit ofsyUabic weight: a ligbt syUable is monomoraic, and a heavy syllable

bimoraic. The requirement that a foot must be binary disallows the (L) foot needed for the

(L)(Oo) parsing, since it is neither bimoraic nor bisyllabic.

Ali ofFTBIN, PARSE-O, and WEIGfIT-TO-STRESS could be satisfied by parsing (Lao)

as a single right-headed foot (e.g. Alèxander). However, this would violate a constraint

dernanding left-headed feet. which could be fonnulated as either aligning the head syllable of

a foot with its left edge (McCarthy and Prince 1993b) or as Rhythmic Type = Trochaic

(Prince and Smolensky 1993, McCarthyand Prince 1993a). As the exact fonnulation is of no

consequence here, 1 will simply cali the constraint 'TROCH'.

With fTBIN, PARSE-O, and TROCH ranked above WEIGfIT-To-STRESS, left-headed

(LaJ is chosen as optimal (Sa), instead ofL{aJ (Sb), (L)(Oo) (Sc), or right-headed (Lao) (8d).

(8) FrOIN, PARSE-a, TROCH » WEIGIIT-T~STRESS

Input: FTBIN 1 PARSE-O 1 TROCH WEIGfIT1 1

Alexander
1 1

-To-STRESSl :

a: (ÀJex)(an)der '"
1

*1
1
1

b. A(lèx)(an)der * , 1
1
1.
1

c. (À)(lèx)(an)der * , i
1
1.
1

d. (Alèx)(ân)der 1

*
,1

1
1

Since the heavy sylIable in the optimal fonn is unstressed, this candidate violates WE[(iHT- n)-

STRESS. As shown by the other candidates, the satisfaction ofWEIGfIT-To-STRESS requires

the violation of one of the higher ranking constraints - FTBIN, PARSE-o, or TRtX.1 L
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When the initial syUable is heavy.. the confliet between WEIGHT-ro-STREss and FrBIN

disappears. Because of this., stress on the pretonic syllable is correctly generated., as tableau

(9) shows.

(9) Tableau for Han

Input: FTBrN 1 PARSE-a 1 TROCH WEIGHT1 1

Timbucktoo
1 1

-To-STRESS: :
a. (Timbuck)(too) 1 1 * ,1 1

1 1
1 1

.
b. Tim(bÙck)(t6o)

1

*
, 1

*1 1
1 1

!
.

!. ic. (Timbùck)(t6o)
1

* , *1 1
1 1

! 1
..

d. (Tim)(bùck)(too) ./
1 i
1 1
1 1
1 1

The difference here is that the initial syllable contains a coda consonant., so that it can he

parsed a10ne as a bimoraic foot., without causing a violation of FTBrN. This eliminates the

conflict between FTBIN and WEIGHT-ro-STREss satisfaction., allowing the lower ranked

WEIGHT-ro-STREss to choose the candidate with heavy syUable stress. Thus, tbis complex

case ofnonunifonnity, in which the weight of the preceding syllable detennines whether a 0 0

gets stressed or not., is reduced to the ranking ofthree extremely weU-motivated constraints

above WEIGHT-ro-STREss.

The difficulty this case poses for a theory based on full satisfaction is attested to by

the fact that in pre-Optimality Theoretic analyses, this generalization has either been left

unaccounted for (see Prince 1985: 486 for an explicit discussion of the inability of then

current theories to cope with it), or simply stipulated (amongst metrical theorists, see Hayes

1982: 256 and Kager 1989).

-70-



2./.2 Sonorant-finaJ syllab/es

As the obstruent-specifie fonnulation of the Arab rule implies, sonorant-final syllables (as)

behave differently. The stressing of a as does not depend on the weight of the preceding

syUabIe. This is demonstrated by the data in (10), in whieh pretonie o,'s preceded by both light

and heavy syllables are uniformly unstressed.

(10) a. LO, àfiirmâtion làmmtation ~ation ~cussion~dipitysimYftaneous
1àwltélla

b. HOs compensatton infiwnation Ym-rpation Pènnsylvânia MOzambique
aOrioozéla cOnsultation

With just the constraints introduced above, the string HOs would be treated Iike HOo, and

parsed as (H)(os). However, the produetivity of pretonie (HOs) is demonstrated not only by

the vast numerical superiority of (HO,) over (H)(O,) (Kager 1989: 123), but also by the

existence ofderived words in which a syllable that is stressed in the stem becomes stressIess,

50 as ta eonfonn ta the (Ha,) pattern (e.g. in./Qonation and consJl1.tation from inform and

cOIlSlilt - see further §2.3).

T0 rule out (H)(os), there must be an active constraint that disfavours stress on the

pretonic syUable. Such a constraint ean be derived from the "Stress Weil" environment of

Halle and Vergnaud 1987: 238, which is used to target stressed syUables adjacent to the main

stress for destressing and shortening (see also Libennan and Prince 1977: 285 and intervening

work on English stress for similar notions). 1assume the formulation in (11).
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(11) STRESSVVELL

No stressed syUable may be adjacent to the head syllable of the Prosodie Word

This constraint may he regarded as a slightly more specifie instantiation of the generaI

prohibition against adjacent stresses~ or stress clash (Prince 1983, Harnmond 1984). The

evidence from within English for this specifie formulation is that adjacent stresses per se are

welf tolerated. Words like nciJnderoga show no tendency toward becoming clash-less~

examples paraUel to *nconderoga are in faet completely unattested (see §2.3.3). Further

exemplification of the strong dispreference for pretonic stress~ and the lack of a parallel

intolerance of mere adjacency, is provided in §2.3.2.

It is not easy to marshall cross-linguistic evidence for tbis constraint~ as its effects are

often indistinguishable from simple *CLA5H. However~ Hayes (1995: 157) notes that Maithili

has specifically pretonic shortening, which could he reduced to the combined etfects of

SmESsWELL and WEIGHT-To-SlRESS., as pretonic shortening would result in the satisfaction

ofbath of these constraints.

Before proceeding to rank. STRESSWELL 50 as ta produce (Ha,), it must be ensured

that its introduction does not alter the results obtained for obstruent-final syllables. The fact

that a 0 0 is usually stressed when adjacent to a primary stress, in defiance of STRESSWELL~

cao be attributed ta the ranking of WEIGHf-ro-STREss above STRESSWELL:
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(12) WEIGHT-To-STRESS ») STRESSWELL

Input: WEIGEIT STRESSWELL

Timbucktoo -To-STRESS

a. (Timbuckl(too) *
,

b. (Tim)(bùck)(too) ./ *

This tableau shows that the heavy syUable stresslessness required to satisfy STRESSWELL leads

to a violation of the higher ranked WEIGlIT-To-STRESS, and is thus ruled out.

The ease with which a Os is unstressed relative to a 00 mayat first seem unexpeeted,

given the cross-linguistic generalization that if a subset ofconsonants contributes a mora to

the syllable, it is composed of the sonorants, rather than the obstruents (prince 1985: see

Prince 1983: 57, Zee 1988 on the typological faets). However, the shedding ofa mora is not

the only means by which the demands of WEIGHf-To-STRESS can be escaped. The key here

is the longstanding observation that in Eng1is~ post-vocalic sonorants are incorporated into

the nucleus when unstressed (see recently Liberman and Prince 1977: 299, Travis 1983,

Piggott and Singh 1985, Kager 1989: 166). As suc~ a Os is monomoraic (13a),~ rather than

bimoraic ( 13b):

(13) a. 0

1

l..l
1\

{V)C

b. cr
1\

1-1 l.l

1 1
V C

r
•

~ The faet that the V is enelosed within parentheses means that 1 am taking DO position OD whether the
schwa here is present phonologically. or is inserted phonetically.
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Being a light syllable~ a stressless as then ineurs no WEIGHT-To-STRESS violation. and

STRESSWELL is free to choose pre-tonie stresslessness.

( 14) Tableau for H(Js

Input: WEIGHT STRESSWELL
Pennsylvania -To-STRESS

a. (Pènnsl)(va)nia ./

b. fPènnsyl)(va)nia *
,.

c. CPènn)(syl)(va)nia *
,

T..

Fol1owing Libennan and Prince (1977)~ a sonorant nucleus is indieated by the omission of the

vowel in the spelling.

From this perspective, the greater attraction of stress ta 00'5 than to a;s can be

derived trom the cross-linguistic generalization that sonorants make bener nuclei than do

obstruents (prince and Smolensky §8). To express this generalization, I will invoke a pair of

constraints.. and a universally fixed ranking between them (cf. Prinee and Smolensky ~8) 1f

*SoNNuc is violated by a nuclear sonorant consonant~ and *OssNuc by a nuclear obstruent.

then the fixed ranking ·OssNuc » *SONNuc creates a universal dispreference for obstruent

nuclei relative to sonorants. So long as ·OssNuc dominates WEIGfIT-To-STRESS and

STRESS~ obstruents will resist integration into the nucleus~ even at the cost of vlolating

the latter two constraints. Wlth *SoNNuc ranked beneath these constraints~ they will continue

to campel sonorant nuclei. The tableau in (15) shows how tbis ranking stops obstruents from

behaving like sonorants in the face ofa STRESSWELL violation.

-74-



( IS) *OasNuc » STRESSWELL

Input: *OBsNuc WEIGfIT STRESSWELL
Timbucktoo -To-STRESS

a. (Timbckl(t60) *
,

b. (Timbuck)(t60) *
,

c. (Tim)(bÙck)(t60) ./ *

The ranking ·OBsNuc » STRESSWELL mIes out a nuclear obstruent, as in (15a), in favor of

pretonic stress, as in (ISe). The final candidate would remain optimal if *OBsNuc and

WEIGHf-To-STRESS were unrank~ sinee all that is necessary to mIe out the second candidate

is the rank:ing ofWEIGHr-To-STRESS» STRESSWELL. The necessary donùnanee of ·OssNuc

is displayed only in a situation in which WEIGfIT-To-STRESS is violated by the optimal

candidate:

( 16) *OasNuc» WEIGHr-To-STRESS

Input: *OBsNuc WEIGfIT
Alexander -To-STRESS

a. LÀIxl(ân)der * ,
b. (Àlex)(ân)der ./ *

Sonorant nuclei, on the other hand, continue to be preferred over pretonic stress~ since

STRESSWELL dominates ·SoNNuc:
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( 17) STRESSWELL » *SoNNuc

Input: STRESSWELL *SoNNuc
Pennsylvania

a. (Pènnsl)(va)nia ./ *
b. (Pènn)(syll(vâ)nia *

,

Before turning to further data and analysis, it is worth ooting the contribution of the

theoretical assumption of Para/le/ism (see Prince and Smolensky 1993, McCarthy 1993,

Cohn and McCarthy 1994, McCarthy and Prince 1995) to this treatment of the 0/00

asynnnetry. It appears to be crucial that syllabification and stress assignment he evaluated in

paralle~ rather than established and evaluated in sequence (see P&S 1993: §3.2 for arguments

to this effect for Tongan). Whether the second syllable in a H(J- pretonic sequence is

unstressed depends upon whether the syllable-final consonant can be parsed as a nucleus.

Whether a sonorant is parsed as a nucleus in tum depends upon whether it is unstressed. This

sort of interdependence between the well-formedness of stress and syllable structure is

extremely difficult to express in a theory in which syllabification derivationally precedes stress

placement.

2./.3 Odd-parity strings

Combining the rankings motivated thus far, the complete hierarchy stands as follows:

(18) FTBIN, PARSE-o, TRoc~ *OBsNuc» WEIGfIT-To-S1RESS» STRESSWELL» *SoNNuc
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An interesting and encouraging property of this hierarchy is that it needs very finie

embellishment to generate the correct results for odd-parity pretonic strings of syllables. In

accounting for the stressing ofbisyllabic strings, we have established that PARSE-o dominates

WEIGHT-TO-STRESS (tI'rAlexJ(cill)der, *AaèxJ(ém)der) and that WEIGfIT-To-STRESS

dominates STRESSWELL (tI'mmJ(bÙckJ(IOO). *a:anbuckJ(too). This means that by

transitivity, PARSE-o dominates SffiESSWELL, which leads to the prediction that a single

pretonic syllable should be parsed, even at the expense of a STRESSWELL violation.

This prediction is borne out in the difference between a single pretonic os, and one that

is preceded by another syllable. As we saw in the last sub-sectio~ when a Os follows another

syllable, light or heavy, it is parsed as the weak member of a bisyllabic foot., in obedience to

STRESSWELL. However, when there is but a single syllable, PARSE-a forces it to be parsed

alone, and stresse<L in contravention of STRESSWELL. I1lustrative data appear in (19), and an

iIlustrative tableau, in (20).

(19) hàndana ~tticket {l6.nt6on çàntéen ~tlirion çàntéinkerous
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(20) Tableau for (J~-

Input: PARSE-O WEIGI-IT- STRESS *SON
bandana To-STRESS WELL Nue

a. !hân1(dâna)~ *
b.lm(dâna) * , *
c. hm(dana) * , *

Notice that the availability of a nuclear sonorant (20b) as an alternative to a WEIGHT-ra-

STRESS violation (2Oc) has no effect on the outcome~ because in this instance, PARsE-a, rather

than WEIGHT-To-STRESS, is the constraint motivating heavy syUable stress.

When a Os is the last member of a trisyUabic pretonic string, it aIso usually receives

stress~ as the examples in (21) illustrate.

(21) a. aaa~ Hàlicàmâssus rodomontade pithecànthr6pus

àrgumèntatïon instrumèntation sàcramèntation sèdimèntation
èlephàntiasis

The words in (21 b) are based on roots without stress on the final syUable, which precludes

an analysis in which the stress is stored underlyingly, and points to the productivity of this

pattern ofsecondary stress assignment (Kager 1989: 123). The productivity of pretonic stress

in tbis environment also foUows from the dominance ofPARSE-O:



22) Tableau for 000.

Input: PARSE- WEIGlIT- STRESS *SON

Halicarnassus 0 To-STRESS WELL Nue

a. <Hàli)(càr)(nâssus)'/ *
b. CHàli)car(nâssus) *

,
*

c. (Hàlilcr(nassus) *
,

*
d. Ha(licr)(nâssus) *

,
*.

Here too~ leaving a syUable unparsed is fataL due to the dominance ofPARSE-O over the other

constraints (22b-d). A fifth candidate, not shown in tbis tablea~ in wbich all of the pretonic

syllables are grouped into a single foot, would violate fTBlN, since such a foot is neither

moraically nor syllabically binary (more on tbis below).

In tbis environment~ a 00 behaves in the same way as a as:

(23) bàktéria Qçt6ber ~rinsic ~tionàpo~âtic ànimBdvérsion

This is as expected~ since there is nothing in tbis analysis that differentiates 0 0 and a, in

relation to PARSE-o. And as we will see in the nex! subsection, pretonic long vowels are also

stressed in tbis environment, and stressless when preceded by a single syllable.

2./. -1 Pretonic long vowe/s

We have yet to examine the stressing of pretonic open syUables. Syllables with underlying

long vowels for the most part pattern with 0s's. Halle and Vergnaud (1987: 240) observe that
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long vowels usually retain their length and are stressed in initiai position (24a)~ but surface

as stressless and reduced medially, after both heavy and light syllables (24b).

(24) a. J2rivâtion yQcâtion gtâtion ~éction gridâtion

r•

b. dèl2IÏvation inYQcation èXQtation rè~lâtion dègmdâtion

There are~ however~ no reported monomorphemic words that have a pretonic long vowel in

the sarne position as the stressed (Js in Hà/i~sus. Given the small number of underived

words with trisyllabic pretonic strings, it is difficult to know if this is an accidentaI gap. In

derived words.. atI~ we do find such pretonic long vowels (see further §2.3, and Appendix

(25) rètroi[àdation civilizâtion stàndardizition pàr~t6logy

To account for the patterning of long vowels with os's, the constraint requiring the

preservation of input vowel length in the output forro can sirnply be placed in the same

position in the hierarchyas *SoNNuc: at the bottom. Constraints requiring a match between

input and output are referred to asfaithfu/ness constraints. Following McCarthy (1995) and

Urbanczyk (1995), a formulation ofthis constraint in tenns ofMcCarthy and Prince's (1995)

Correspondence Theory offaithfulness is provided in (26).

sAs will he di.scussed in §2.3~ these words do have variant proounciations in which the pretonic
vowels are reduced. In this respect too~ long vowels parallel 0 5'5 (e.g. the underlined syllable in
rèpreHlltation can he either stressed or not).
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(26) WEIGl-IT-IDENT
If Ct is bimoraic., thenftCt) must be bimoraic..
where fis the correspondence relation between input and output

This constraint states that if an input vowel is bimoraic., then the corresponding vowel in the

output must also be bimoraic. In the following tablea~ vowel length is indicated by

subscripted moras. When the long-vowelled syllable is preceded by another syllable, they are

parsed together., 50 as to satisfy STRESSWELL (27a). The satisfaction ofWEIGHT-To-STRESS

by the optimal candidate is even more obvious than in parallel as cases (e.g. PèlJnsylvémia)..

since the vowel surfaces as short and reduced. That vowellength is lost in this environment

indicates that WEIGHT-IoENT, like *SoNNuc, is dominated by STRESSWELL:

(27) STRESSWELL» WEIGHT-IDENT

Input: WEIGIIT- STRESS WEIGIIT-
depriJJIA vation To-STRESS WELL IDENT

a. (dèpriJ(vâ)tion.f *
b. (dèpri~(vâ)tion *

,.
c. (dè)(pri~(vâ)tion * ,

r...

Again., as tableau (28) shows., the stressing of a single pretonic syllable is due to the

requirement that it be parsed (PARsE-a)., rather than the need for heavy syl1ables to he

stressed (WEIGIIT-To-STRESS), or for vowellength to be preserved (WEIGHT-lDENT):
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(28) Tableau for V:

Input: PARSE- WEIGI-IT- STRESS WEIGI-IT-
pri~~vation a To-STRESS WEll IDENT

a. ~J(vâ)tion.l *
h. I2riJl~(vâ)tion *

,
*

c. ~(vâ)tion *
, *.

2.1.5 Pretonic light syllables and left alignment

So far, the dominance ofPARSE-o has played a central role in the analysis. It causes both the

lack of stress on obstruent-final syUables when they are preceded by light syllables, and the

presence ofstress on lone pretonic heavies. That two apparently unrelated, and in sorne sense

contradictory, phenomena can be motivated by the same constraint is a positive, and

intriguing result.

Even this robustly satisfied constraint is not unifonnly satisfied, however. Single light

pretonic syllables, as exemplified by the words in (29), are almost always unstressed., and

hence unpai"sed:

(29) L ban8na América œrrific ~râmic ~llini lagôon iQrilla hlmâica illvâsse

Satisfaction of PARSE-a in these instances would lead to a violation of FOOTBIN., as the

resulting foot consists of a single monomoraic syllable. With FOOTBIN » PAR5E-a., these

syllables remain unparsed:
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(JO) FOOTBIN » PARSE-<J

Input: FOOTBIN PARSE-o
banana

a. baCnana)'/ *
b. (bà)(nana) *

,

It is in fact possible to avoid violations ofboth of these constraints, by altering the segmentai

composition of the word. For instance, the initial syllable could be truncated, leaving a fully

footed (ruina), which would violate neither FOOTBIN nor PARSE-o. To rule out this possibility,

a faithfulness constraint demanding that input segments he preserved in the Output., must be

ranked above PARSE-O, 50 that the candidate with an unparsed initial syllable is correctly

chosen over a candidate in which the initial syllable is oot realized at all.6 A tableau including

this constraint., dubbed MAx by McCarthy and Prince (1995), is provided in (3 1):

(31) MAx, FOOTBIN » PARSE-a

Input: MAx
1

FOOTBIN PARSE-o1
1

banana
1
1
1

a. baCoana)t!'
1

*1
1

:
i

*
,

b. (bà)(nâna)
1
1
1 .
1

c. (mina) **'
1
1
1. :

6 AJso neededh~ and anywhere else that fTBIN is invoked ta rule out a non-rmaI monomoraic
foot.. is a high ranking ONSET constraint, wltich would rule out bàn.an~ and, if ambisyllabicity is
permitted, a constraint to ruJe out ambisyUabicity across a foot boundary. Sec McCarthy and Prince
(1993b), and Pater (1994) for relevant discussion. See aJso section 2.3 for an account of penultimate
vs. antepenultimate stress in banana vs. Canada.
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Though candidate (31c) satisties PARSE-a, the higher rank ofMAx renders it ungrammatical

in aduit English. The ranking between MAx and FOOTBIN cannot be ascenained, as we have

no examples in which either is violatecL 50 they are left unranked. In the next chapter, we will

see that (3 1c) is in faet the optimal candidate in early child Englis~ which will be taken to be

evidence of a low ranking MAx constraint in the early grammar.

Just as there is a parallel between the behaviours of Ione pretonic heavy syllables in

initial and media! positions, 50 is there one between light syllables in these contexts. In (32)

appears a list of examples of media! unstressed light syUables that parallel the initial ones in

(29).

(31) LLL Tàtamagouchi àbragdâbra Kàlamazoo Winn~sâukee WàpakQnéta
dèligtéssen LollalWooza

With the fust two syllables parsed into a binary foot, the third, pretonic syllable is left

stranded. For it to be parsed wauld require a violation of FOOTBIN, sa it remains unparsed~

in conformity with the ranking fOOTBIN» PARSE-O.

Yet ta be explained, hawever, is why the tirst two, rather than the second two

syllables, are paired into a foot. Either parsing would fair equally weil on the canstraints

discussed thus far. In McCarthy and Prince (1993b), the initial stress in these words is

ascribed to one ofa family ofAlign constraints, which in tbis case forces the a1ignment of the

left edge of the Prosodie Word with the left edge ofa foot:

-84-



(34) ALIGN (PRWO" L" fT, L) - ALIGN-LEFf

'Align the left edge ofthe Prosodie Word with the left edge ofa foot.'

When the initial string is made up of three light syllables" FTBIN demands that one of them

must remain unparsed. This is because FTBIN states simply that a foot must be binary, 50 that

constituents must be not orny minimally binary at either the syllabic or moraic level" but

maximally binary at one of these levels as weil (P&S 1993: 47 - tbis restates the prineiple of

Strict Binarity offoot size proposed by Prince 1985~ see aIso Itô and Mester 1992). The job

of ALIGN-LEFf is to ensure that the unparsed syllable is not the initial one:

35) Left-Alipment

Input: FTBlN PARSE-O ALIGN-

TalamaKouchi LEFf

(Tàtama)(gou)ehi * ,
Ta(tàma)(gou)chi * , *
(Tàta)ma{gou)chi ./ *

,.
This tableau shows that ALIGN-LEFf can be ranked below PARSE-O, and still force initial

stress. T0 see why this ranking is neœssary, we must consider other data" since left alignment

in Tatamagouchi-rype words will obtain under any ranking of these two constraints" as

inspection ofthe above tableau should reveal. The data that motivate a low rank for ALIGN-

LEFr are those in (36). Here we see that if the second syllable in a ternary pretonic string is

heavy, it" rather than the initial syllable, is stressed. White there are few examples of this

pattern, it appears to be exceptioniess, and native speaker intuitions are strong on the

unacceptability of initiai stress for these words:
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(36) L(m) Monèmgahéla Valènciénnes gerontophilia Belùchistân

Sïnce even a Os or a long vowel in the second syUable inlubits left alignment, ALIGN LEFT must

be ranked at the bottom of the hierarchy elaborated thus far. The tableau for Monollgahela

shows that the ranking between ALlGN LEFT and • SONNuc is crucial:

37) *SoNNuc » ALIGN-LEFf:

Input: FTBIN PARSE-O WEIGIIT- ·SON ALIGN-

MononJ!ahela To-STRESS Nue LEFT

a. (MàMia)(héla) * ,
b. (Mànoo)aa(héla) * *

,
c. (Mànn>ia(héla) * * ,.
d. Mo(nimaa)(héla) ./ * *

The topmost candidate is immediately ruled out by FTBIN. The remaining candidates ail

violate PARSE-O, 50 evaluation is passed on to the next constraint, WEIGIIT-To-STRESS~ which

mIes out (37b). With ·SoNNuc » ALIGN-LEFf, the candidate with left mis-alignment (37d)

is correct1y chosen ovec the one with the nuclear 5Onorant (37c). In sum, even though a 0, can

behave as a light syllable in order to avoid a SmESSWELL violation, left alignment is not a

sufficiently potent force in English to warrant the requisite violation of·SONNuc.

The addition ofALIGN-LEFf, WEIGlIT-IoENT, and MAx, and of the ranking between

FOOTBIN and PARSE-O, is thus all that is needed to complete the account of the regular

patterns ofheavy syUable stress and stresslessness in secondary stress assignment (though see

Appendix Con light syllable stress). The final hierarchy is as depieted in the tree diagram in
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(38), which is used because FT8[N' and MAx dominate PARSE-a, but all three are unranked

with respect to TROCH and ·OBsNuc.

(38)

FTBrN, MAx TROCH, *OBsNuc
1 1

PARSE-o 1

\ 1

WEIGI-IT-To-STRESS

1

STRESSWELL

1

·SoNNuc, WEIGHT-IDEm
,
1

ALIGN-LEFf

At this point, it is worth drawing attention to how another nonunifonn weight effect (besides

the Arab mIe) bas been dea1t with here in terms ofconstraint ranking and minimal violatio~

and contrasting this analysis with one based on full satisfaction.

The most obvious source of nonuniformity comes from the different behaviors of

heavy syUables in irùti~ and medial position. In initial positio~ heavy syUabies are regularly

stressed (e.g. Siivânia, lRivâtion); in between initial and tonie position. abstracting fram 0o's

and the Arab mIe, they are usually unstressed (e.g. PènnS)1vânia, dèJ2[Ïvâtion). Here this

positional difference is derived from the ranking of PARSE-o » STRESSWELL. STRESSWELL

demands pretonic stresslessness, but is overruled when it would lead to non-exhaustive

parsing.

Halle and Vergnaud (1987: 240) explicitly discuss the long vowel cases. They do

account for them without making their rule of stress deletion refer to the word-medial
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environm~ this is done~ however~ by positing a rule ofshortening that applies only medially.

Thus~ the existence of nonuniformity is accounted for by stipulating it in the fonnulation of

a rule.

More generally~ the absence ofmedial heavy syUable stress is attributed to the quantity

insensitive nature of secondary stress assignment., as expressed in Strong Retraction (Hayes

1982)., and the set of mies Halle and Vergnaud (1987) caU "the Altemator". But as we have

seen., in many environments., pretonic heavy syllables are reguIarly stressed. In fact., the oruy

environment in which they are regularly unstressed is precisely the one under discussion:

when they are adjacent to both the initial and tonic syllables. To produce the perhaps more

usual cases of heavy syllable stress., Hayes (1982) invokes ruJes of pre- and post- stress

destressing that are quantity sensitive (foIJowing in sorne respects Halle 1973 and Libennan

and Prince 1977). Stress is assigned equally to hâmina and Qindâna., to ntàmagouchi and

MOoOngahéla, but removed trom ooly the light syUables. 7 Here we have the tack of positing

a derivational stage during which the principle does not apply., and then turning it back on to

trim back the misplaced stresses. Within a derivational theory., such a move is by no means

illegitimate; it is aetually the prime means by which both simple description., and descriptive

gaps can be avoided in dealing with nonuniformity. However., we can surely count it as an

advance ifthe facts cart he accounted for more directly., and at the same time reduced to basic

universal principles. By assuming minimal violation., instead of full satisfaction., just this sort

7 An important step forward is made by Kager (1989), who assumes strietly bisyllabic foot
construction.. sa that the ügbt syllables are simply left WlparsOO, rather than stressed and then destressed.
Kagers premise that (H) feet are impossible prefigures Burzio's (1994) theory., though their approaches
to dealing with apparent cases of (H) feet are quite different. Whereas Burzio posits empty syllable
structure, Kager invokes a Weight-to-Stress principle that grants stress to unfooted heavy syllables.
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of advance in the analysis of the nonuniform weight effects in English secondary stress is

possible.

2.2 Weight-to-primary stress

2.2./ Basic Account

An even more obvious source of nonuniform weight effects in English cornes trom the

distinction between primary stress placement and secondary stress placement. A complete

analysis of main stress placement, dealing with complexities such as stress retractio~ and

lexically and morphologically determined stressin& is beyond the scope of this chapter (see

Kager 1989 and Burzio 1994 for comprehensive discussion and references). However. in tms

section., l will discuss the basic pattern of main stress placement on nouns outlined in (1>.

because with WEIGHf-To-STRESS, and related constraints, such as WEIGI-ITIOENf and

*SoNNuc, ranked 50 low in the hierarchy, one might wonder how quantity sensitive primary

stress placement is to be explained.

To see why this couJd he a problem, recall that in words such as agénda., synopsIs. and

oromo, primary stress falls on the heavy penultirnate syllable, but when the penult is light. as

in Canada, stress is antepenultimate. That stress is antepenultimate in Canada is usually

explained by a rule ofExtrametricality (Hayes 1982), or a constraint ofNoNFINALITY (P&S

1993) that disallows the footing of the final syllable, so that the parsing (Ctina)da occurs

instead of Ca(niIda) (cf Burzio 1994). The apparent dilemma can he surnmarized in the

following question: If PARSE-o is ranked above WEIGHT-To-STRESS and the other weight
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related constraints~ then why aren't a(gén)da~ sy(nop)sis., and a(ro)ma more exhaustively

parsed~ and footed like (Céma)da?

T0 answer this questio~ we must consider the interaction of the constraints

responsible for main stress placement with the hierarchy established for secondary stress

placement. McCarthy and Prince (1993b) invoke the following constraint for English main

stress placement:

(39) Align (PrWd~ R., Head(prWd)~ R) - ALlGN-HEAD

1Align the right edge of the Prosodie Word with
the right edge of the head of the Prosodie Word'

MeCarthy and Prince (1993b) discuss ooly the interaction between this constraint and

ALlGN-LEFr~ and are not concemed with quantity sensitivîty. In what follows~ 1 will show that

the formulation ofALlGN-HEAD allows for a straightforward treatment of main stress specifie

quantity sensitivity.

Following Prince and Smolensky (1993), 1take headship to he transitive~ so that 'head

ofthe Prosodie Word' is fulfilled not ooly by the foot that bears main stress., but also by the

syllable that is the head ofthat foot. Under this interpretation., an undominated ALlGN-HEAD

constraint would force the head syllable of the Prosodie Word to be the rightmost syllable~

resulting in final main stress.

That English does not have final main stress indieates that ALlGN-HEAD is dominated.

NONFINALITY, formulated as 'the head of the Prosodie Ward must not be final' (prince and

Smolensky 1993:52; cf: Hung 1994., Bucldey 1995) is in direct competition with ALlGN-
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HEAD~ and when ranked above it., forces main stress~ and the main stressed foot., off the final

syllabie.

A second crucial assumptio~ besides transitivity of headship., is that ALIGN-HEAD is

gradiently violable (see Prince and Smolensky 1993: 57~ McCarthy and Prince 1993b~ Prince

1993). This means that the constraint is not merely satisfied or violated., but that there is a

measure of degree of violation. In tbis case., a gradiently violable ALIGN-HEAD constraint

demands that the main stressed syllable be as close as possible to the right edge of the word~

with each syUable intervening between the head syllable and the edge counting as a violation.

The minimal violation ofALIGN-HEAo~which satisfies NONFINALITY~ is to have main stress

on the penultimate syllable.

The ranking NONFlN'ALITY » ALIGN-HEAD thus is aIl that is needed to place main

stress on the correct syllable ofagenda., and the other words with bimoraic penults:

(40) NONFINALITY» ALIGN-HEAD

Input: NONFINALITY ALIGN-

agenda HEAD

a. a(gén)da.l' *
b. (agen)da **
c. (àgen)(dâ) *

,

With but a single violation of ALIGN-HEAD, (40a), with penuItimate stress~ is optimal. As

noted above, a candidate like (40a)., with initial stress, fares better in terms of exhaustivity
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than the optimal one does, as it leaves ooly the final sylIable unparsed. This shows that ALIGN-

HEAD is ranked above PARSE-<J.

Now that the penultimate stress on agenda is accounted for~ our original question is

reversed. Why does Canada have antepenultimate stress? The answer is that penultimate

stress wouid violate constraints whose high rank we have alreadyestablished: either FTBlN,

or TROCH.! If these constraints, along with NONFlNALITY, outrank AL[GN-HEAD~

antepenultimate stress is optimal:

(41) FrBIN., TROCH, NONFINALITY» ALIGN-HEAD

Input: fTBIN
1

TROCH
i

NONFINALITY ALrGN-HEAD1 1
1 1

Canada 1 1
1 1
1 1

a. (Câna)da..'
i 1
1 1 **1 1

l :
b. Ca(nâda)

1 1
1 1 *

,
*1 1

1 l

c. Ca(na)da 1 1

**' 1 1
1 1. : 1

1

1 1

d. (Canâ)da
1 * , 1 *1 1

: l

r
•

"Quantity sensitive" pnrnary stress placement is thus achieved by simply placing the

independently necessary constraints of NONFINALITY and ALIGN-HEAD in the hierarchy

established for secondary stress placement.9 Crucially, ALIGN-HEAD dominates PARSE-O, 50

! See Cobn and McCarthy ( 1994) and Kensto\\icz (1994) for analyses of lndonesian in which
an iambic foot is formed to place stress rightmost in the root, even though trochaic feet are preferred
elsewhere.

9 The facts ofprimary stress retraetion do introduce sorne complications (see especially Kager
1989 for thorough discussion and refen::nces). When there is final stress, the main stress usually occurs
on the next foot ta the left. This is presumably an effect of NONFINALITY. With no elaboration. the
present account would predid that main stress should land on the next legitimate foot, either a heavy
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that primary stress does not shift to the left to incorporate a stray syllable, but is itself

dominated by FTBIN~ TRoc~ and NONFINALITY7 so as to ensure antepenultimate stress with

a light penuIt. This yields the hierarchy in (42).

(42) FTBlN, TROCH., NONFINALITY

1

MAx ALIGN-HEAD

\ 1 *OssNuc
PARsE-a /

! /
WEIGHT-ro-STREss

1

STRESSWELL

1

*SONNuc 7 WEIGHf-lDENT

1

ALIGN-LEFf

It is important to note that the rankings needed for the account of primary stress placement

are consistent with those required for secondary stress. Crucial to the analysis of primary

stress placement is a ranking of ALIGN-HEAD below FTBIN and above PARsE-a. For

ALIGN-HEAD to he ranked in between these two constraints~ FTBIN" must dominate PARSE-a.

This was established on independent grounds in §2.1.5 (./ba(nitna), *(bà)(nima). The

ranking of ALIGN-HEAD above PARSE-a also entails~ by transitivity, that ALIGN-HEAD

~'llable (e.g. stalactite), or pair oflights Ce.g. acétylène). However. main stress often ends up further to
the le~ skipping the heavy syUable (e.g. désignàte) or LL sequence (e.g. catamaràn). One way to
capture these cases of 'strong' and 100g' retraetioo would he ta use a constraint demanding the alignment
ofthe right edge ofthe Prosodie Word with a foot head (rather than the head of the Prosodie Word) to
place the rightmost stress, and position the AIlGN·HEAo constraint mueh lower in the hierarchy, 50 that
il cannot affect the placement of the other feet in the word. As both stress retractiOD. and the
weight-to-stress behavior of final syllables are quite complex, and rife with exceptionality~ [ abstraet
from these aspects of the English stress system in the present analysis.
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dominates ALIGN-LEFT. This is in fact the ranking that McCarthy and Prince (1993b) invoke

to explain the preference for rightmost main stress placement over left alignment., as

demonstrated in a word like A(méri)ca. This account ofprimary stress quantity sensitivity also

goes beyond being compatible with the analysis of secondary stress placement proposed in

the previous section: it has significant advantages over prior analyses.

2.2.2 Comparison with previous analyses

The integration ofprimary and secondary stress assignrnent achieved here can be contrasted

with the analysis in Halle and Vergnaud 1987: 228., in which an entirely separate rule stratum

is set up for secondary stress assignmen~ which differs from primary stress assignment aImost

exclusively in its lacking the weight-to-stress rule (the Accent Rule) that causes quantity

sensitive primary stress placement. The present analysis is an irnprovement not only because

it avoids the redundancy of positing two levels of stress assignment., but aIso because it

provides an explanation for why ooly primary stress placement should be quantity sensitive.

as weIl as a tighter characterization of the cross-Iinguistic scope ofthis phenomenon.

This account is explanatory in that it reduces the observed facts to more basic

principles. ALIGN-HEAD is independently needed to choose which foot is to bear main stress.

Here 1 have shown that by ranking it beneath FTBIN., the effect of quantity sensitive main

stress placement can a1so he derived. This makes for an interesting daim: that heavy syllables

in English bear primary stress not because of the attraction ofstress to heavy syllables. but

because of the general delimitive quality ofstress placement (that is, the tendency for stress

to mark the edges of domains, which is arguably the substantive motivation for many
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Alignment constraints; see Kager 1994). In contrast, by saying that the Accent Rule applies

only in primary stress placement, and not in secondary stress placement, Halle and Vergnaud

(1987) do not go much beyond simply stating the generalization. IO

This analysis is also predictive in a way that the one of Halle and Vergnaud 1987 is

not. The pattern ofhaving a single quantity sensitive foot for main stress, followed by iterated

quantity insensitive feet, is fairly common (relatively clear examples are Spanish: Harris 1982,

Halle and Vergnaud 1987, Hayes 1995, and Inga: Levinsohn 1976, Hayes 1995). What unites

these cases is that the single quantity sensitive foot is found at the right edge of the word

(abstracting from extrametricality and exceptionality). Trochaic languages that have primary

stress on the leftrnost foot do not apparently display this sort of main stress specifie quantity

sensïtivity. In fact, the opposite scenario is sometimes observed. In Finnish (Kiparsky 1991,

Kager 1992), for example, secondary stress placement avoids left-headed (LH) feet, while the

main stress foot is strietly initial and bisyllabic, even at the cost of creating an LH foot. Here

ooly secondary stress is sensitive to syllable weight. As far as 1know, tbis main stress specifie

quantity insensitivity has never been attested of trochaic languages with rightmost primary

stress.

The cross-linguistic picture that emerges, then, is that in trochaic languages, the

position of the main stress is closely tied to how it can differ in quantity sensitivity from the

secondary stress: quantity sensitivity cao be restrieted to the main stress foot ooly if it is at

1
0 Tbough this aspect of English bas not been addressed in the Hayes 1987. 1995 framework.. Hayes

(1995) does analyze Spanish as having a single moraic trochee for main stress. foUowed by syUabie trochees for
secoodary~ (the EngIish main stress foot, al least. is elaimed to he a morue trochee). This analysis shares the
wne defieieneies as that of Halle and Vergnaud 1987. since there is no reason that a language could not have a
~'Ilabie trochee for main stress. and a moraie trochee for secondary stress.

-95-



the right edge ofthe worcL while quantity insensitivity can only be restricted to a main stress

at the left edge. No prior account of main stress specific quantity sensitivity (i.e. Halle and

Vergnaud 1987~ Dresher and van der Hulst 1993, Hayes 1995) captures this correlation. It

is however. just what would be expected in view ofthe present Alignment based analysis, as

1will explain.

Recall that in English., when the penult is heavy~ ALIGNHEAD places stress on that

syllable, but when the penult is light, the dominance of FOOTBIN forces a violation of

ALIGNHEAD, and stress appears on the antepenultimate syllable. There is however~ no such

conflict between FOOTBrN and the version of ALlGN-HEAD that places main stress on the

leftmost syUable ('Align the left edge ofthe Prosodic Word with the left edge ofits head'). No

matter how far an intialleft-headed foot stretches to the right, ALIGN-HEAD(LEFf) will be fully

satisfied, since the head rests at the left edge. For instance, (manda) violates ALlGN-

HEAD(RIGHf), but not ALIGN-HEAD(LEFT). Because of tms, ALIGN-HEAD(LEFf) has nothing

to say about the size of an initial trochaic foot, whereas ALIGN-HEAD(RIGl-IT) can affect the

size of the final one. ALIGN-HEAD(LEFr) is thus incapable ofcreating the apparent quantity

sensitivity achieved with ALIGN-HEAD(RIGI-IT).

With an LH sequence., there is also a crucial difference between ALIGN-HEAD(RIGHf),

and AuGN-HEAD(LEFT). Above, we ootOO that ALlGN-HEAD(RIGHf) prefers L(H) to (LH),

when the foot is trochaic. ALIGN-HEAD(LEFT), on the other hand, is better satisfied by (LH),

and cao thus override the generaJ dispreference for LH feet seen in trochaic languages. In

Finnish and similar languages (see Kager 1992 for others), LH sequences are usually stressed

on the heavy syUable, rather than on the light one, even though other bisyllabic sequences
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receive stress on the first member of the pair. If an LH sequence is initial in the word~

however, the main stress falls on the light syllable. This can be explained by the domince of

ALIGN-HEAo over the constraint disfavouring such feet. In this way, at the left edge, we get

main stress specifie quantity insensitivity.

2.2.3 On the treatment ofexceptiona/ity

As mentioned at the outset ofthis sectio~ primary stress placement is subject to a number of

lexical and morphologically-based irregularities that cannot be dealt with properly here, so this

account rernains in sorne respects incomplete. Here 1will examine but one case of lexically

based exceptionality, to show how this account might he extended to cope with the rest of

the data. This discussion serves also to provide sorne background for the more in-depth

examination ofsecondary stress exceptionality that appears in section §2.3.

One might have notOO that sorne of the nouns used as examples in §2. 1 do not have

the antepenultimate stress that would he expected of words with light penuJts. Instead~

bantina. and other words like ~ have stress on the penultimate syllabie. The examples in (43)

dernonstrate that this phenomenon is not confined to words with lre/ in the penultimate

syllable (see Pater 1994 for a relatively exhaustive list):

(43) vanilla Mississippi KentUcky confétti abscissa Philippa

These exceptions are weil kno~ and the Iiterature contains a variety ofways ofdealing with

them.
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The proposaIs can be broadly divided into two groups: representational (more

properly, under/ying representation-al, but this is cumber5Ome, to say the least), and

grammatical. The earliest treattnent ofthese exceptions, found in Chomsky and Halle (1968),

is a representational one. The SPE solution is to posit underlying 'double consonants' between

the last two vowels of these words, 50 that the penultimate syllables are made heavy for the

purposes ofthe stress rules. Following the assigmnent of stress, a degemination rule applies

to create the surface single consonant. In this acco~ the locus of the difference between the

exceptional words and the regular ones is at the level of the underlying representation. The

underlying geminate analysis has aIso recently been championed by Burzio (1994) and

Hammond (1994). Halle and Vergnaud (1987) take a slightly different representational tack

by directly supplying these words with an underfying line 1 asteris~ which marks prominence

in their framework. The mIes ofmetrical constituent construction are constrained to respect

the placement ofthe asterisk, and form an exceptional monosyllabic foot on the penultimate

syllable.

In grammatical approaches, on the other band, the locus ofexceptionality is in the rule

or constraint system. T0 deal with these instances of exceptional penuitimate stress, Selkirk

( 1984), Kager (1989), and Jensen (1993), propose that banima et al. are exceptions to

extrarnetricality, 50 that foot construction groups the final two final syllables together. ll

11 Selkirk's (1984) proposai is in fact not truJy a grammatical one. since in her accouat the fmal syllable
in a word liJœ América is madœd as exIIamdrical in the lexicon. and KentUcky is stressed according to the normal
mies ofstress pJaœment 1lWi proposaI is somewhat unusuaJ.. as it is al odds with the genera1 practice of metrical
theory, md phonology in geueral ta capture geoeraIizatioos by rule. and 10 reserve lexical markings for exceptions.
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ln Optimality Theory, the burden of phonologicai explanation bas generaJly shifted

from representations to constraint~and fram underlying and intermediate levels ofderivation

to the output. However, both representational and grammatical approaches to exceptionality

have continued to be proposed within this framework. Representational treatments of

exceptionality appear in Inkelas (to appear), Inkelas, Orgun and ZoU (1994) and in McCanhy

(1996), while grammar-based accounts can be found in Itô and Mester (1995b), Hammond

(1995), Inkelas (to appear), and Inkelas, Orgun and ZoU (1994) . In §2.3, 1will demonstrate

that though there is sorne overlap between the devices of representational and grammatical

exceptionality, both must be incorporated into the theory (a conclusion reached on other

grounds by Inkelas to appear, and Inkelas, Orgun and ZoU 1994).

For the case at hand, Pater (1994) proposes an Optimality Theoretic recapitulation

ofthe SelkirklKager/Jensen 'exceptionally non-extrametrical' analysis, and defends it against

arguments that have been put forth against that approach. Here 1 adopt a slightly modified

version. 12

For antepenultirnately stressed words like (Céma)da, it is the ranking NONFINALITY.

FTBrN » ALIGN-HEAD that rules out penultimate stress. With ALIGN-HEAo ranked above

NONFINALITY, penultimate stress becomes optimal. To create a grammar that bas trus ranking

oruy for certain words, we can introduce a lexically specific version of the ALIGN-HEAD

constraint that ranks above NONFINALITY. By lexically specifie, 1 mean that tbis constraint

applies ooly to a subset of the lexico~ which eouId he delimited either by dividing up the

12 A plausible representational treatmenl could also be provided. though il appears somewbat difficult
to reconcile the ranking needed for that analysis with the one proposed for exceptional secondary stress in §2.3.
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lexicon in the set-theoretic manner proposed in Itô and Mester (1995~ b)~ or by supplying

words with lexical diacritics like the '+Latinate' ofChomsky and Halle (1968). The lexically

specific version of the constraint will be referred to as ALIGN-HEAD-S~ where S is the set of

all words to which it applies. The lexically specific version of the constraint will be referred

to as ALIGN-HEAD-~~where ~ is the set of all words to which it applies. To show with

maximal perspicuity the effect of adding tbis constraint to the hierarchy, 1 provide in (44) a

tableau that contains bath a word to which this constraint applies (banana)~ and one to which

it does not (Canada).

(44) FrBIN, ALIGN-HEAD-Sf ») NONFINALITY») ALIGN-BEAD

FT8lN ALIGN- NONFINALITY ALIGN-HEAD

HEAD-Si

a. ba(nana).1 * * *
b. (bâna)na **' **
c. (bàna)(na) *' *.
a. (Câna)da.l **
b. Ca(mida) *

,
*

c. Ca(nâ)da *' *.

In the next section, we tum to exceptional secondary stress caused by the idiosyncracies of

the English lexicon, and by the influence of stem stress on derived words. There, once ag~

a high ranking FTBIN constraint plays a central role, this time in controlling the extent to

which lexical and stem stress can disturb the usual patterns of secondary stress. ln additio~
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the relative rankings of other constraints ln the bierarchy~ such as AL[GN-HEAD~

STRESSWELL~ and ALIGN-LEFf~ finds further support.

2.3 Special sec:ondary stress

The generalizations about weight-to-secondary stress outlined in §2.1 are upset by two sets

of words: lexical exceptions~ and derived words that retain stress from their stems. ln tbis

section, [ argue for a treatment of these special cases in terms of exaetly two fonnal

meehanisms: prosodie faithfulness~ and lexically specifie ranking. In tbis domain as weil,

minimal violation allows a principled aecount of nonunifonnity that has been lacking trom

prior analyses.

2.3. J Lexical and 'cyclic' stress as prosodie faithfll/ness

A elassic example of cyclic stress preservation is eondènsiJtion. which eonflicts with the

c1earfy productive tendency for a pretonie as to be unstressed and reduced in tbis environrnent

(see §1.2). Sïnce Chomsky and Halle 1968, the pretonie stress in condensation has generally

been assumed to be due to the stress on the corresponding syl1able of condénse (cf

contemp/ate -> contemplation). In Chomsky and Halle's analysis, primary stress is assigned

to condense on the first cycle, and preserved as a secondary stress when -at;on is added on

a subsequent cycle. Sorne additional examples ofstem based exceptions like condensation are

provided in (45).

(45) àdvàntéigeous àugmèntâtîon àuthènticity condèmnation
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As pointed out by Halle and Kenstowicz (1991 :460), parallel lexical exceptions also occur:

(46) incàntâtion incàrnâtion ostèntation chimpànzée

Since there are no independent stems of the form incimt, inctirn, osténl, or chimpiJ/l.. the

pretonic stress in these words cannot he due to cyclicity (though cf Fidelholtz 1967: 7). Halle

and Kenstowicz ( 1991 ) draw attention to these cases in proposing a radically novel treatment

ofcondensation-like words: that they too are simply lexical exceptions, subject to a lexically

conditioned weight-to-stress mIe.

However, using a lexically conditioned weight-to-stress ruIe for apparent cases of

stress preservation, and denying that the stress pattern of the stem plays any role, leads to a

missed generalization. As Liberman and Prince (1977: 299) note, while a 0" can be

produetively destressed in tbis environment (e.g. inf6rm -> information), there are no

instances ofsuch a syllable becoming stressed in a derived word. That is, there are no words

like contemp/ate that become ciJntèmp/ation, with a stressed pretonic syllable (compare

argument -> àrgumèntation, discussed in §2.1.2, and further in §2.3.2 below). Thus, while

the presence of stress on the corresponding stem syllable does not ensure stress in this

position, a lack of stress on the stem syUable does guarantee stresslessness. This

generalization shows that contra Halle and Kenstowicz (1991), Chomsky and Halle ( 1968)

were in fact correct in assuming that the stress patterns of condénse and cO/llempltite

influence the stressing ofciJndènsiJtion and contemplation.

We can thus conclude that tbis secondary stress pattern is unproduetive.. not only

because underived words with pretonic stress like those in (46) are extremely rare, but also

-102-



because derived words productively destress (e.g. illformtition)~ but never stress syllables in

this position (e.g. *côntèmplidion). 1will nowadvance an analysis ofthese instances oflexieal

and "eyelic" stress preservation that relies on a single mechanism of prosodic faithfulness
7

which applies between lexical and surface fonns~ and between morphologically related items

(cf McCarthy 1996). One benefit ofthis analysis is that it is consistent with the unproduetive

nature ofthis pattern.

First ofalL 1assume that the lexical form ofa word like incantation., or chimpanzee.,

inc1udes stress on the pretonic syllable. In order for tbis stress to be preserved in the output.,

there must he a faithfulness constraint that outranks SlRESSWELL~ since STRESSWELL usuaIly

forces such syllables to he stressless (see the tableau in (22) above). McCarthy (1996) shows

that prosodie faithfulness constraints can take at least two forms in the Correspondence

Theory of faithfulness., whieh as expounded in McCarthy and Prince (1995)., premises

correspondence relationships between segments only. The edge of the foot can be kept in the

same place by requiring the correspondent ofany edgemost segment ta be edgemost itself (cf

Idsardi 1992)7 or else stress can be kept in the same place by requiring the correspondent of

a segmental head ofprosodic eategory to have the same role (cf Halle and Vergnaud 1987).

As either fonnulation, or indeed, any ofa score ofothers., would suffice for present purposes7

1 will assume the relatively informai (47) (though see Appendix A for sorne evidence that

English requires a formulation slightly different tram those which McCarthy proposes).

(47) STREsslDENT

If lX is stressed~ then.lf.lX) must be stressed

-103-



As for the related WEIGI-ITIDENf constraint in (34)., here fis the correspondence relation

between input (lexical) and output (surface) strings of segments (see McCarthy and Prince

1995., McCanhy 1995 for fonnal details). The ranking STREsslDENT » STRESSWELL leads to

the preservation of underlying stress., even adjacent to the main stress:

(48) STREsslDENT » STRESSWELL: Lexical stress presenratio
Input: STREsslDENT STRESSWELL

chimpànzee

(chimpn)(zée) * ,
(chim)(pàn)(zée).1 *

D

Wtth the added assumption that a correspondence relationsbip a1so exists between a stem and

its derivative (Benua 1995~ McCarthy 1995~ cf also Burzio 1994., Steriade 1994., Kenstowicz

to appear), then an unstressed pretonic syllable in condensation aIso violates STRESsIDENT.,

and SmESSlDENT» STRESSWELL generates stern stress preservation as weil as lexical stress

preservation:

(49) STREsslDENT » STRESSWELL: Stem stress presenration
Input: STREssIDENT STRESSWELL

condensation

(condn)(sâ)tion *
,

(con)(dèn)(sâ)ti0n.l' *

T..

Because stress on these pretonic syUables is driven by faithfulness to prosodic structure in

either the lexicon, or in the stem of a derived word~ stress will not emerge in tbis position

when it is absent underlyingly., or in the stem ofderived word. This analysis thus captures the
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.~

similarity between lexical and stem based stress that prompted Halle and Kenstowiez ( 1991 )

to use a lexieally specifie weight-to-stress rule for both types of exeeptionaIity, without

sacrificing the generalization that words like contèmp/ation do not exist. For the data

considered thus far, one could equally proffer an analysis in tenns of traditional derivational

assignment and preservation ofstress. However, in the next few subsections, which foeus on

nonpreservation, or 'unfaithfulness', the advantage of fonnalizing stress preservation in tenns

ofa minirnally violable constraint will become c1ear: it allows a precise and concise account

of the eireumstances under whieh preservation does and does not occur.

2.3.2 Unfaithfu/ness /: Lexically Specifie Ranking

The first case ofnonpreservation that we will examine is displayed in words like information,

that do not preserve the stress oftheir stems. Ta explain the destressing ofthese syllables, we

need a way of fonnalizing the idea that STREsslDENT exerts a greater influence on

condensation than it does on information. 1 will discuss two possibilities: morphologieaI

reanalysis, and lexically specifie ranking, and show that only the latter appears to be adequate.

An explanation based on morphological reanalysis would he that information has been

(diachronically) reanalyzed as an independent word, and no longer stands in correspondenee
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with in/orm (cf Chomsky and Halle 1968: 11213~ H&V 1987: 251). STREsslDENT would not

apply, and information would be free to obey STRESSWELL instead.

The chiefflaw ofthis explanation is that il generates regularization through reanalysis

in another environmen~ where none actually occurs. Transitivity of ranking entails that since

STRESSWELL is dominated by STREssIDENT, 50 is the lower ranked ALIGN-LEIT. The ranking

STRESSWELL » ALIGN-LEFT produces the preference for stress preservation over left

alignment that is exhibited by the words in (50), in which the non-aligned leftmost stress

corresponds to a stressed syllable in the stem (i.e. accrédit, imagine., original. etc. ).101

(SO) accrèditâtion imàginâtion originâlity medicinâlity divisibility phenomen61ogy

That stress preservation is at work here can be c1early seen in the contrast between

àcademician, as derived from àcadémic, and acàdemician, trom acildemy (Fidelholtz 1967~

Kager 1987: 170).

13 Chomsky and Halle (1968: fit. 64) daim that information does not preserve the stress of its
stem because "infOrmation is not the nominalized farm of inform, but rather a single noun presumably
represented as fmform+At+tVn/. Thus we cannat have phrases like -his information ofmyfriend about
the lecture related to he informed my friend about the lecture, as we have his relaxation of the
conditions related 10 he relaxed the conditions." Note. however~ that their conservation oftheforest~

and his lamentation orthe loss can be related to they conserved the forest, and he lamented the loss.
eve:n though the pretonic syllables oflamentation and conservation are reduced. A rejection of the idea
that there is a correlatioo between the morp~~ntaetic facts of nominalizatio~and stress preservation~

is implicit in Halle and Vergnaud ( 1987:251 )

14 Lexical exceptions 10 left alignment also occur: QpàtheiJsis.,Apà//inéJris~ EpàminiJndas (Halle
and Kenstowicz 1991: 492). By treating these as bearing a lexical stress~ we must assume~ contra Halle
and Kenstowi~ that the vowel-initiality ofthese words is a coincidencc. In connection with this~ note
that not ail vowel initial LLL pretonic strings lack initial stress (e.g. àbracadabra)~ and that there is al
least one exception 10 left-alignment that has an onset (an altemate pronunciation of Navràtilova
attested to by Alan Prince in personal communication).
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The fact that this instance ofstress preservation faIls out trom rankings motivated on

other grounds provides a weJcome indication that our analysis is on the right track. However.

what is ofinterest atpr~ and remains to he accounted for, is the complete lack ofderived

words that value left alignment over stress preservation (Burzio 1994). Ifeorrespondence

could simply be 'tumed off by reanalysi~ then one would expect to find that just as words like

information ohey SmEssWELL when reanaIyzecL words like imagination could be reanaJyzed

and left aligned.

This conund.rum is avoided if instead ofmorphologieal reanalysis for information. we

invoke a lexically specifie version of STREsslDENT for condensation. 15 Designating the set of

words., including condensation, and chimpanzee, that are subject to the lexieally specifie

version of STREsslDENT as 'Si 2', tbis constraint cao be referred to as STREsslDENT-Si 1 By

plaeing STREsslDENT-Si.2 above STRESSWELL, and the general version of STREssIDFNT

between STRESSWELL and ALIGN-LEFf, we generate lexieally based variation in stress

preservation for the information'condensation cases, and strict obedience to STREssIDFNT

for imagination and similar words. To show the effects this ranking has on these various sets

ofwords, an example of eaeh is plaeed in the single tableau in (51):

1S Lexically specifie constraints appear to handIe the saDIe range ofdata as the constraint domains. or
co-grumnars. proposed in Itô and Mester (I99Sa&b). and discussed in Inkelas, Orgon. and ZoU ( 1994l. and Paler
(1994). 1prefer the tack of proliferating constraints over that of proliferating grammars beca~ 1 bdie:\'e tbal Il

gives a clearer view of the limits that a language imposes on reranking, and especi.ally because the proliferation
of lexically specifie con.straints seems independently oecessary (e.g. Alignment constraints that ~:\"press the:
prosodie subcategorization requirements ofspecifie morphemes~ see MeCarthy and Prince 1993b).
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·r...

(51) STREssIDENT-gz ») STRESSWELL » STREsslDENT » ALIGN-LEFT

Input: condensation STRESS STRESS STRESS ALIGN-LEFT

information IDENT-Si2 WELL IDEm
ima1!Ïnation

(condn)(sa)tion * ,
*

(con)(dèn)(sa)tion ./ *
(infr)(mâ)tion ./ *
(in)(fèr)(mâ)tion *

,
i(màgi)(nâ)tion ./ *
(irna)gi(na)tion (*!) * ,

As condensation is subject to STREsslDENT-~2' its ranking above STRESSWELL renders the

stress preserving cOndènsOtion optimaL even with the attendant STRESSWELL violation. When

STREsslDENT-:i2 does not apply, as in information. the ranking STRESSWELL» STREsslDENT

creates a preference for pretonie stresslessness over stress preservation, leading to the

grarnrnaticality of informiltion. Finally, no matter whether a word like imagination is targeted

by the lexically specifie version ofS1REsslDENT or no~ stress preservation, as in imàgination,

is always more highly valued than left-aligrunem, as in ànaginiltion, because of the dominance

of STREsslDENT over ALIGN-LEFT.

The addition to the hierarehy of the prosodie faithfulness constraint S"IRESSlDENT, and

a lexically specifie version of the same eonstraint, allows us to capture the faet that pretonic

stress preservation is subject to lexical conditioning, while stress preservation 00 syllables not

adjacent to the main stress oceurs without exception. This case of oonuniformity has never
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been explained before, except by denying that condènsiltion IS an example of stress

preservation (Burzio 1994: 185).16

In the present analysis, the lower bound of preservation is detennined by the ranking

OfSTREsslDENT above ALIGN-LEFT: preservation is always valued over left alignment. The

question to be addressed now is whether there is an absolute limit to faithfuIness. Contrary

to Liberman and Prince's (1977:286) daim that "the reluctance... to obscure the shape of

unfamiliar words...can inhibit any reduction process in English", it tums out that there is an

upper bound to stress preservation, which is provided by a constraint that rests at the top of

the hierarchy established for regular stress: FOOT BlNARITY.

2.3.3 Unfaithfu/ness Il: FOOT BlxWn·

ln the vast majority of situations in which STREsslDENT conflicts with FTBlN.. FTBlN always

triurnphs. This cao he seen both in the complete absence oflexical stress, and in the consistent

failure of stem stress to be preserved, in certain environments. In particular, a light syllable

is never stressed when it is the final member of a bisyllabic or trisyllabic pretonic string.

Lexical stress never tums up on the underlined syUable of words like Montebé//o, or

TàtamagiJuchi (Selkirk 1984), and in derived words, these syUables are always destressed

(Kager 1989). Corresponding to the absence of words like *Montèbé//o are the following

altemations:

16 Il is in fact not entirely clear whether th.is denial constitutes an explanation. Burzio ( 1994)
daims that condensation·li.ke forms are instances of vowel quality preservation, rather than the stress
preservatiOll seen in imagination et al However, he does not provide a fonnal account of vowel quality
preservation, and hence provides no reason why vowel quality preservation should be variable~ and
stress preservation consistent.
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(52) phonétic., phonetîcian~ cosmétic., cosmetîcian~ path610gy., pàthol6gical~

specifie, spècificity telépathy, tèlepathic~ mechanic, mèchanistie~ phiIâtely, philatélic~

diâmeter, diamétrie

And to the *Tàtamàgôuchi gap:

(53) àcadémic, àcademician; thèorétic, thèoretician~ màthematic, màthematician:
hèmat610gy., hèmatol6gic~ militéiry, nùlitaristic~ indiéina., indianâpolis

As we saw in §2.1.5, the same absence of stress usually occurs in pretonic light sylJables in

ward-initial positio~ such as in /}gnima. Here too., we have productive destressing:

(54) grânunar, grammârian; 6rigin, original~ médicine, medicinaI~ n6ve~ novéIIa~

civi~ civilian~ mâjesty, majéstic; pr6phecy, prophétic~ miracle, miraculous

Word-initially, though., we find sorne well-known lexical exceptions (e.g. ràcôon) as weIl as

sorne usually unrecognized instances of stem stress preservation (e.g.jàscistic). 1 refer the

reader to the Appendix A for a discussion of the somewhat complex challenges these

"exceptional exceptions" present.

ln §2.1.5, the Iack ofpretonic stress on words like bamina. and TàtamagOuchi, was

attributed to the ranking ofFTBIN above PARSE-O. The parallel blocking oflexicai and stem

based stress preservation described here can likewise be ascribed to the high ranking of

FTBIN, 50 long as it dominates STREssIDENT. Since the general version of STREsslDENT is

dominated by STRESSWELL, which itself is severa! rungs lower in ranking than FTBIN, the

tendency for monomoraic syllables to be destressed is aIready buiIt into the hierarchy.

However, that they are aIways destressed establishes a new ranking: FrBIN dominates the
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lexically specific STREsslDENT-Si!. With STREsslDENT-Si. 2 intervening between FrBIN and

STRESSWELL, lexically based pretonic stress preservation is possible for words like

condensation and chimpanzee, but impossible for words like phonetician and Montebello. or

mathematician and Tatamagouchi. as weIl as majes/ic and banana. The following tableau

compares condensation and phonetician; the other word-types would be treated just like

pholletician:

(55) FrBIN » STREssIDENT-5f1

Input: condensation FrBIN STRESS STRESS
phonelician IDENT-~., WELL

(condn)(sâ)tion) *'
(con)(dèn)(sâ)tion fi' *
(phone)(tician) fi' *
(pho)(nè)(tician) *' *

Because words like condènsiLlion incur no violation ofFrBIN, stress preservation is possible.

However, in a word like phonetician, stress preservation creates a violation of FrBIN. As

STREsslDENT-s.e2 is ranked beneath FTBIN, stress preservation is impossible in this context.

Since this analysis also applies to the distinction between possible exceptional

monomorphemic words like chimpànzée. and impossible ones like *Montèbéllo, a useful

comparison can be made to the discussion of such cases in Kager 1989: 140. Kager also

posits lexical stress on the pretonic syllable of chimpànzée. This lexical stress blocks the rule

of'Closed Syllable Adjunetion', which would ordinarily fonn a foot by adjoining the media!
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syUable with a preceding one. However~ to express the absence ofwords like ·Mol1tèbél/o~

Kager is forced to invoke a bald restriction against lexical stress on light syllables~ presumably

because there is no principled reason why lexical stress should block 'Closed Syllable

Adjunction'~ but not 'Open Syllable Adjunetion'. When preservation ofunderlying stress is

formalized as an Optimality Theoretic constraint, however~ the extent to which lexical stress

can override the usual stress phonotactics of the language can be expressed with no such

added stipulation. This comparison serves to again highlight the difficulties nonuniformity

poses for a theory based on full satisfaetio~ and the ease with which it is dealt with under

minimal violation.

2.3.../ Unfaithfu/ness Ill: AllGN-HE4D

The approach taken to ruling out stress preservation when it confliets with FrBIN cames over

to an account ofa couple ofcentral facts left undiscussed until now. The instances of stress

preservation discussed here are what is referred to in the literature as weak preservalloll the

primary stress of the stem corresponds to a secondary stress in the derivative. Weak

preservation is not complete faithfulness - the segment bearing stress in the stem is the head

of the Prosodie Word, and its correspondent is but the head of a foot. A separate. but

obviously related observation, is that preservation of the stem stress does not interfere with

main stress placement - stress is not preserved at all, instead of forcing the displacemenr of

main stress. Similarly, lexical stress does not force main stress placement to the left.

1will start with the second observation. An example of how stress preservation might

interfere with main stress placement can be found in the cases we have just looked at. If
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FTBIN») STREsslDENr-Si! disallows *gràmmtirian. then what mIes out *gréonmarian? This

would satisfy both fTBIN and STREssIDENT. The problem with *grammarian. of course~ is

that main stress is too far to the Ieft. Assurning that these~ and other stress plaeing suffixes~

are incorporated into the Prosodie Word (see Lamontagne and Sherer 1993)~ a ranking of

ALIGN-HEAD ») S1REssIDENT-~2 will ensure that main stress placement is unresponsive to the

demands of stress preservation:

(56) ALIGN-HEAD » STREssIDENT-g

Input: ALIGN- STRESS

grammarian HEAD lDENT-~.,

gram(mâri)an fi' ** *
(grâmma)rian ***'

As discussed in §2.2~ the dominance of ALIGN-HEAD by FTBIN~ and NONFINALITY. entails

that the minimal nurnber of ALIGN-HEAD violations is the two incurred by the optimal

candidate. The third violation rules out *grammarian~due to the ranking Ç>f ALIGN-HEAD

over STREss-lDENT. Similar results obtain ifone posits preantepenultirnate lexical stress.

The same ranking can aceount for the subordination of the preserved stress to the

primary stress. To distinguish between strong and weak preservatio~ let us assume that

STREssIDENT is a gradient constraint: it is satisfied if the correspondent of the head of the

Prosodie Word is itselfthe head ofthe Prosodie Word (Le. strong preservation), one violation

is caused ifthe head of the Prosodie Word is in correspondenee with only the head ofa foot

(weak preservation), while two violations result if the head of the Prosodie Word is in

eorrespondence with a non-head (non-preservation). An attempt to better satisfy
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STREssIDENT by making the preserved stress the head of the Prosodie Word.. will

automaticaIly increase the number ofviolations of the higher ranked ALIGN-HEAD:

00(57) ALIGN-HEAD » STREssIDENT: Stress subordioati
Input: ALIGN- STRESS
imaj(i1lation HEAD IDENT

i(màgi)(na)tion.l * *
i(mâgi)(nà)tion ***'.

Here the minimal ALIGN-HEAD violation is but a single one, since the vowel is bimoraic.. and

FrBIN is obeyed. If the stem stress is preserved as a primary stress, the additional

ALIGN-HEAD violations are fatal. 1 have omitted a candidate with two main stresses: tbis

would be ruled out by an independent constraint against joint headship.

Ta wind up the discussion of prosodie faithfulness, it is striking that the distribution

of exceptional and stem based stress requires high ranking FrBIN and ALIGN-HEAD, a low

ranking ALIGN-LEFT, and an intennediate STRESSWELL, aIl of wbich are provided by the

analysis of regular stress. This provides strong support for the approach taken here of

accounting for these special cases by interspersing STREsslDENT constraints mto the hierarchy

of constraints established for the usual patterns. Moreover, the close parallels between the

distnbution oflexical and stem based stress fàll out nicely from the use ofa single mechanism

of prosodie faithfulness for them both (though cf. Appendix B). And above aU, we have

accounted for a wide array offacts by sirnply adding one constraint, and its lexieally specifie

instantiation, to the independently motivated hierarchy. The resulting hierarchy is as in (58).
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(58) FTBIN, TROCH
,

ALIGN-HEAD-~

1

NONFINALITY

1

ALLGN-HEAD

/ 1

/ PARSE-(J

STREsslDENT-~2 1 /

\ WEIGHr-TO-STRESS

\ 1

STRESSWELL

/ 1

STREsslDENT *SONNUc, WEIGlIT-IDENT
\ 1

ALLGN-LEFf

In the following sub-section, we tum to sorne more exceptions to the generalizations of §2. l,

which this tinte fall outside the domain of prosodie faithfulness, and so must be generated by

the grammar. These cases serve to strongly motivate a granunatical account ofexceptionality.

in addition to a purely lexical one, as weIl as ta highlight the differences between "productive

exceptions", and the nonproductive ones discussed in tbis last section.

2.3.5 Lexical exceptionality as lexical/y specifie ranking

As discussed in §2.1.3, odd-parity pretonie strings eontrast with bisyllabic ones in that the

final pretonie syUable of those strings is usually stressed if it is heavy, as in bfmdima,

Hàli~, and àrgumitlttition. This was explained by the ranking PARSE-a »

STRESSWELL, wbich creates a preference for parsing the lone syllable into a foot, over the

stresslessness!bat STRESSWELL demands ofa syllable adjacent ta the main stress. This section
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examines the rather large set of exceptions to this pattern of heavy syUable stress. 1 will

provide an account of these productive exceptions in terms ofa lexically specific ranking of

STRESSWELL » PARSE-o., which creates, for these words, a preference for pretonic

stresslessness over parsing.

The best-knOMl exceptions to the usual pattern ofinitial pretonic heavy syUable stress

are words that were lùstorically formed with Latinate prefixes (see e.g. Chomsky and Halle

1968: 121, Liberman and Prince 1977: 284, and H&V 1987: 239). The prefixes often surface

as stressless when pretonic., whether they end in a sonorant (59a)., an obstruent (59b)., or have

a long vowel in other (often related) words (59c). It was in their discussion ofthese words

that Liberman and Prince pointed out the special markedness of stress adjacent to the main

stress., as opposed to simple adjacency (cf prèsèntation., prolongation., and rèlà:aition):

(59) a. condémn condénse embarrass embrâce engage engrave enjoy

b. absOlve admire advântage extréme extinguish obsérve obstrUet

c. precocious presént prolong recurrent reform relax

It is not the case., thou~ that these prefixes always reduce in the pretonic environment.

Besides the faet that more semantically transparent cases of prefixation, especially with the

very productive prefixes /pre-/., Ire-l, /pro-/ and Ide-I ., do not involve reduetion (e.g. recover

'cover again' vs. recover 'get back'~ rebuller 'butter again' vs. rebulter 'one who rebuts',

preconscious vs. precocious - the consistent long vowels are Iikely due to a restriction that

'true' prefixes in English must he bimoraic; see McCarthy and Prince 1994b), there is a great

deal ofvariation in whetherwords with opaque Latinate prefixation have stressed or stressless
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initiai pretonic syllables. In general, more common words have stressless initiais, while more

learned words have stressed initiais (Fidelholtz 1975). To give a sense of the sort ofvariation

that occurs, the lists in (60) provide examples ofwords with historical Latinate prefixes that

are transenbed by Kenyan and Knott (1953) as stressless, stressed, or with both stressed and

stressless variants. 1 have indicated in brackets instances in which Websters 1981 disagrees

with Kenyon and Knott. A plus sign (+) means that Webster's transcribes the initial syllable

of the word as stressed, a minus sign (- ) stressless, and an equal sign (=) both stressed and

stressless:

(60) a. Stressless:
administer, admire, absolve, admonitory, advance, advantage, adversity (+), advise,
combat (v.), combust, companio~ compassio~ compose, compress., compulsion..
concur, conce~ condemn., condu~ confectio~ confer, conflate, conflict (v.),
congressional, controller, convenient, convention., embarrass, embody. embrace.,
endeavour, endow, engage, enjoin., enjoy, enlarge, enlighten, entice, entire. exact.,
example, exceed, except, excoriate, excrete, excursio~ excuse, executive. exhume.
expose., express, extend., extinguis~ extravagance, extraneous (+), extreme. abject
(v.), obsequious (=), observe, obsess (=), obstetric, obstruct, obtain, obtrude., obtuse..
obvert., proceed, produce, profess, profound, project., prolong, promote. propeL
propose, protect, propose

b. Stressless or stressed:
abdo~ abduet (+), abhor (-), absorb (-), abstemious (+), abstract (v.), abstruse,
absurd (-), abnonnal (+), accelerate, accentuate, accept, accessible, accessory..
acknowledge, adhere, admit (- ), admixture (+), admonish (+), adverse (+), adverbial,
concelebrate, concoct, concordance, eccentric, emphatic, exhale (+), obscene..
obscure, obverse, pronomial (+)

Ce Stressed:
abjure, abscise, abscissa, abscond, access (v.), admeasure~ adsorb, advection,
agnomen, concrete (v.), concretion (=), conglobate (=), concur (=), empiric (- ),
emporium (=), enteric, excreta, excursus, exogamy, expropriate, exsect, extrinsic,
obtest., obtund, progenitor, proliferate (-), proscenium., prosector, protract (=),

protrude
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Sïnce the more common words tend to be reduced, for tbis set ofwords., it would seem that

pretonic stresslessness is productive. This is confirmed by the existence of a number of

derived words in which pretonic stresslessness occurs on syUables that are stressed in the

stems: 17

(61) accèss, accéssible; adverb., advérbial; concord., concordance; congress, congréssional;
émphasis, emphatic; éxecüte, exécutive, exécutor

The presence of full stressed vowels in the stems precludes an anaIysis of the pretonic

stresslessness of these words in terms of faithfulness to any prosodie or segmental feature.

These stressless heavy syUables must therefore be generated by the grammar. To capture the

productivity of tbis pattern, we can posit a lexically specifie version of STRESSWELL ('no

stress/main stress adjaceney'), whieh 1 will refer to as STRESSWEU-S:t\, that dominates

PARSE-<J. For a typical speaker, the set '<;i.3' would include most of the words in (60a), sorne

ofthe words in (60b), but few ofthose in (60C).11 The result ofthis lexically specifie ranking

is iIlustrated in (62):

17 Libennan and Prince (1977: 285) note what might he another two cases of titis type: "In the
words concave, convex., the prefix retains stress~ curiously, in the derivatives concavity, converity it
seems easily destressable." However., in Kenyon and Knott 1953, the stems and the derivatives are
equally given with bath stressed and stressless initial syllables, while in Webster's 1981., both concave
and concavity have ooly stressed initiais. Here, as weil as for the rest of the special cases discussed in
§2.3, careful study orthe prœunciations of native speakers wouJd he extremely informative (see in this
regard the next footnote).

II [ assume that variation in the pronunciation ofindividnal words here and elsewhere in this section is
due ta interspeaker variation. That two competing productive patterns would produœ a great deal ofvariation is
ta be expectaI. Ifclose:r study reveals tbat this vuiation occurs within iDdividual speakers. then ODe migllt appeal
ta the "tloating constraint" formalism proposed by Reynolds (1995), which is quite consistent with the approach
to lexically based variation taken here.
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(62) STREssWELL-gJ » PARSE-o

Input: STRESSWELL-~3 PARSE-<J
advanlage

(àd)(vân)tage *
,

*.
ad(van)tage ,/ **

For words that are subject to STRESSWELL-Si3' pretonic stresslessness is preferred~ even

though tbis results in an extra PARSE-(J violation (that is, in addition to the one made

necessary by the dominance of NONFINALITY). For words that are not targeted by

SlRESSWELL-Sif] the extra PARSE-O violation makes pretonic stresslessness ungrammatical7

since as shown in §2.1.2, PARSE-a dominates the general STRESSWELL constraint.

The effects oftlûs ranking can also be seen outside of the domain of words based on

Latinate prefixes. First ofaIL as one might~ there are words with stressless initial heavy

syliables that superficially resemble those in (60), but do not in faet contain Latinate prefixes:

(63) agnostic, confétti, conquistador, obsidian

There are also sorne monomorphemic words that bear less ofa resemblance to the words in

(60), but yet can have stressless initial syllables. All of the words in (64) are given in either

Kenyon and Knott 1953 or Webster's 1981 with at least a variant with a stressless initial: 19

(64) ambâssadoT, Atlânt~ Atlantic, KentUcky, Manhatt~ Septémber, sincére

19 [exclude from this list words like Vennoo~ and Berlin~ since as Libennan and Prince (1977:
284) note, *[VEl'Dl8nt] and *[bErlln] are impossible in English. There must therefore be sorne
independent constraint that forces coalescence between lei and Irl in this environment, making these
in etTect light syllables.

-119-



Outside of Latinate prefixation too, initial heavy syllable stresslessness appears to be

productively generated. Initial reduction of such closed syllables is "restricted to words of

considerable frequency" (Kager 1989: 142, citing Fidelholtz 1975). This would seem an odd

restriction on an entirelyextrasystemic pattern (which is how it bas usually been treated).

Furthermore, there are examples ofdestressing in derivation. Most of these cases involve long

vowels (65a), but there is at least one instance of each a sonorant-final (65b), and an

obstruent-final syUable (65c) becoming destressed in a derived word. Again, variation runs

rampant here.

(65) a. Plâto, plat6nic; ph6ne, phon610gy; vâcàte, vacâtion; schéma, schemâtic;
légaL legaIity; démon, dem6nic; régal, regâlity; fital, fatâlity;
ph6togràph, phot6graphy

b. sénse, sensation

c. spéctacIe, spectâcular

So far, we have looked ooly at initial syllables. However, the ranking STRESSWELL-5i3 »

PARSE-o generalizes to medial environments as weU. Recall that in the present account, the

dominance of PARSE-o over STRESSWELL also generates stress on the pretonic syllable of

words like Ha/icamassus. The productivity of stress in this environment was demonstrated

by words like argumentation, in which a stressJess syllable in the stem becomes stressed.

There are, however, monomorphemic words that Jack stress on such syUables:

(66) KiJimanjâro Nèbuchadnézzar èJecampâne
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We also find instances ofproductive destressing here. Liberman and Prince (1977:298) note

that sèntimentli/ity optionally~ though sèntiménta/ bears a stress on the corresponding

syUable. To this example we can add those in (67a) and (67b). AlI ofthem appear in Webster's

1981; all have variants with pretonic stress.

(67) a. instruméntal, instrumentâlity; rècomménd., rècommendâtion; ôriènt., 6rientâtion~

represent., rèpresentâtion

b. rétrogràde., rètrogradation~ cîvilize, civilizâtio~ stândardize., stàndardizâtion~

parasite., pàrasitology

This too results from STRESSWELL-~3 » PARSE-o:

(68) STRESSWELL-9!J» PARSE-O

Input: STRESSWELL-Sf3 PARSE-o
Kilimanjaro

(Kili)(màn)(jâro) * , *
(Kili)mnGâro) ./ **

Finally, as Kager (1989: 125) notes., there is one clear exception to the generalization that

pretonic obstruent final syUables retain stress when preceded by a heavy syllable: diagnosis. 20

Since PARSE-o dominates WEIGI-IT-To-STRESS, by transitivity STREssWEll-Sf] also does.

Therefore, this exceptionally unstressed heavy syllable, whose superficial resemblance to a

ZO Kager (1989: (25) aIso cites indignation as a counter-example, though bis transcription provides a
stress on the pretœic ~Uable. The stressed version is in agreement with Kenyon and Knoll ( 1953). and Webster's
(1981). l'hm ex.ample higbligbts the difficnlties in attributiDg stress or stresselessness to [I] • note that [E) and [iYJ
often raIuœ te sanethiDg like [Il, rather that schwa. The present study follows previous studies ofEnglish stress
in abstracting from the difficulties ofaccounting for various realizatiODS ofthe reduced vowel.
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Latinate prefix is perhaps not entirely a coincidence~ ean aJso be attributed to the lexicaIly

specifie ranking of STRESSWELL.

In sum, in tbis section [ have shown that stresslessness on lone heavy syllables is

productive, at least for a lexica1ly restrieted group ofwords. In §1.3, it was demonstrated that

for the bulk of the voeabulary, stress on sueh syllables is the nonn and is productive. Stress

in this context is produced by the ranking PARSE-(J » STRESSWELL~ while stresslessness is

induced bya lexically specifie ranking OfSTRESSWEIL-~3» PARSE-o. The difference between

the unproduetive exceptions Iike chimpànzée, which were accounted for via faithfulness~ and

these productive exceptions~ is weil captured by a model in which unproductive exceptions

are encoded with phonologieal structure in the lexico~ and an appropriate ranking of a

faithfulnesseo~ while productive exceptions are accounted for entirely in the grammar,

through reranking (Inkelas, Or~ and ZoU 1994~ Inkelas to appear). Though there is sorne

overlap between the empirical coverage of these formaJ mechnisms~ and though criteria of

productivity are notoriously contentious and diffieult to define, it seems clear that lexically

specific ranking, and exceptional lexical specification, have separate roles to fulfill, and tbat

neither one cao be eüminated from the theory.

2.3.6 Remaries on special secondary stress

The most important point about the anaIysis of special secondary stress presented here is that

it does not overgenerate. This contrasts with the account of lexical variation in Halle and

Kenstowicz 1991, which invokes lexically eonditioned ruIes of weight-to-stress and Stress

Copy. lnstead ofcompletely shutting down weight effects~ as the lexicaIly specifie weight-to-
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stress mIe does.. the lexieally specifie ranking of STRESSWELL alters the relative strengths of

sorne of the relevant eonstraints. Crucially.. tbis reranking does not subordinate

WEIGI-IT-T~SlRESS or *SoNNuc to ALIGN-LEFT. Therefore.. the grammar construeted here

does not generate unattested forms sueh as *Monongahéla. Further.. the lexically specific

ranking ofSTRESSWELL does not favour *1ïconderoga over the correct 1ïcônder6ga.. sinee

adjacent stresses are not militated against by STRESSWEU.. only stress adjacent to the primary

stress. If secondary stress weight effects can be turned off arbitrarily.. as in Halle and

Kenstowicz 1991 .. then there is no reason why these unattested fonns should not be generated

alongside the perfectly reguIar TàtamagOuchi.

Halle and Kenstowicz's (1991) use of the lexically conditioned Accent Rule for

càndènsiJtion-type words is in part motivated by the observation that stem stress is not

consistently preserved in tbis environment~ as demonstrated by words like information.

Instead ofdenying that stem stress plays any role~ as that analysis implies.. the lexically specifie

STREsslDENT constraints aIIow faithfulness to stem stress to vary somewhat between words.

Beca1lse faithfuIness., rather than syllable wei~ is calIed upon to motivate the pretonic stress

in condènsation~ pretonic stress in a word like concentration. in which the stem lacks stress

on the eorresponding syllable~ is ruled out. Also, sinee STREsslDENT is ranked above

ALIGN-LEFT, left alignrnent ofwords like imàgination is impossible, though it is predieted to

occur under the assumption either of a lexically eonditioned mie of Stress Copy (Halle and

Vergnaud 1987; Halle and Kenstowicz 1991; cf Burzio 1994: 192), or of morphologieal

reanalysis (Chomsky and Halle 1968; Halle and Vergnaud 1987).
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It appears that here too, it is the a/l or nothing charaeteristic of full satisfaction that

is at the root of the empirical shortcomings of these prior analyses. The precision of the

present account ofthe lexical influences on the weight-to-secondary stress relationship is not

bought at the cast of generality. As we have see~ the lexically specifie ranking of

STRESSWELL provides a unified account ofa number ofexceptional patterns of heavy syllable

stresslessness. And by plaeing the faithfulness constraint STREssIDENT and ilS lexically

specifie counterpart into the hierarchy established for regular stress7 the same principles that

detennine regular prosodification are used to control the extent ta which stem and underlying

stress can alter the usual pattern of seeondary stress.

2.4 Final Hierarcby and Conclusions

The hierarchy now stands as in (69). Undemeath the hierarchy are examples from the sets of

words targeted by the lexically specifie constraints.
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(69) frBIN, TROCH

1

ALIGN-HEAD-~

1

NONFINALITY

1

ALIGN-HEAD

1 1

/ STRESSWELL-~ 3

1 1 *OssNuc
1 PARSE-O /

STRËssIDENT-'J.2 1 1
\ WEIGHf-To-STRESS

\ 1

STRESSWELL
/ 1

STREsslDENT *SoNNuc, WEIGHf-IDEm
\ 1

ALIGN-LEIT

Where s.i = {vanill~ Manhatt~ Mississippi, ban~ spaghetti }
s.i 2 = {chimpanzee, condensatio~ creativity, contestation }
s.i3 = {admire, companion, entire, expose, present, Atlanta., Manhatt~

Kilimanjaro, representation... }

Throughout this chapter, the difficulties that nonunifonnity creates for analyses based 00 full

satisfaction have been pointed out, and have been overcome through the adoption of minimal

violation and constraint ranking. There is little novel in the constraints themselves~ the main

innovation here consists of the ways in which they are made to interaet.

A crucial aspect of this analysis is that the relative rankings of the constraints are

validated across the various domains investigated. For instance, the low rank of ALIGN-LEFT

that is motivated by the non-aligned leftmost stress in words like Monongahé/a is also

required to explain the preference for rightmost main stress (e.g. América), and for stress

preservation (e.g. imàginâtion), over left-alignment. A dominant FTBIN is an esseotiai
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ingrediern in the anaIysis of the lack ofheavy syllable stress in words like Alextinder: as weIl

as in the absence ofinitiallight syUable stress in bantina; its high rank is supported in primary

stress by the violation of ALIGN-HEAD that it compels in words with light penuIts (e.g.

Canada), and in lexical and stem based stress by the non-preservation of stress in instances

in which this would create a monomoraic foot (e.g. *A1olltèbéllo and *phollètician). This sort

ofcoherence provides added reason to believe that tbis approach to nonuniform weight-to-

stress and stress preservation effects is on the right track.
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Appendix A: Initial mODomoraic stress preservation

The analysis in the text succeeds in fully accounting for the distribution of regular and

exceptional stress on pretonic heavy syllables. There is~ however, a residue ofexceptionally

stressed light syllables that remain to sorne extent intractable to it. Examples of lexical stress

are in (70):

(70) ràcoon bàb60n ètfâce vàm60se sùttée sèttée èfféte bàssOon
càfféine Èsséne èrrata Colléen fëUâtio illusion Hipp6crates

And of stem-based stress in (71):

(71) fâscist, f'ascistic; léprosy, lèpr6tic; ânarchy, ànârchic; gémma, gèmmâtion
héraJd, hèrâldic; m6d~ modérnity; Aaro~ Àar6nic; âcid, àcidic; Italy, itâlian
rabbi, ràbbinical; éthic, èthician; HéUène, Hèllénic; lipid, lipidic; clinic, c1inician
mâmmal, mànunâlian; métric, mètrician; sùm., sùmmâtion

It should he noted that many ofthe words in bath (70) and (71) have altemate pronunciations

with unstressed initial syllables. This is not wilike the situation for words like condensatlon

and condemnation, both of which appear in Webster's 1981 with both full and reduced

pretonic vowels (Kenyon and Knott 1953 give condensation with only a full pretonic vowel,

and the rest of the words like it with full and reduced variants). The present pattern is also

similar to the condensationlchimpanzee one in that monomorphemic words with stress in this

position are grossly outnurnbered by ones withou~ and that derived words productively

destress, but do not stress, these syllables. AlI of these faets serve as diagnostics of the

unproductive nature of tbis patte~ which as we have seen, is weU captured by an analysis

based on faithfulness to underlying or stem stress.
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Another henetit of an analysis based on faithfulness is that the restriction of

exceptionally stressed monomoraic syUables to initial position can be derived trom principles

active in the grammars ofother languages. Work: by Selkirk (1994) and Beckman (1995) (see

aIso Steriade 1993 ~ Flemming 1994) shows that faithfulness constraints are sensitive to the

morphologieaI or prosodie position of the targeted element. For example., in Shona.,

contrastive vowel height occurs ooly in the tirst syllable ofa root. Beckman (1995) attributes

this ta a position-sensitive faithfulness constraint demanding identity in height values between

correspondent segments in root-initial syUables., which is ranked higher than the general vowel

height faithfulness constraint. Given the fonnal equivaIenee between featural faithfulness and

prosodie faithfulness constraints., it is natural that prosodie faithfulness should also he

position-sensitive. In the present case., by ranking a positionaI STREsslDENT constraint above

fTBIN., the restrieted distribution ofmonomoraic feet cao be generated.

While sueh analysis explains why monomoraie feet occur ooly initiaIly., there are a

couple of remaining problems. MeCarthy and Prince (1986) ascribe the ill-formedness of

words like ·/bref, */tel., and */pI/ to their consisting ofmonomoraie feet., which violate Foot

Binarity. 1( however., initial monomoraic syllables can exceptionally be parsed., as the data in

(70) and (71) taken at face value do imply, then there is no reason why a lone monomoraic

syllable should not he exceptionally parsed., as it is of course initial. The bimoraic word

minimum., however., is exceptionless. Note that one could not simply reinterpret word
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minimality as a restriction on the size of the head of a Prosodie Word~ as exceptional

monomoraic prirnary stresses also occur (e.g. Sémite~ and éssày).21

The tension between the existence of these exceptional monomoraic feet and the

absoluteness of the bimoraic word minimum is a generally unresolved problem. One way of

avoiding it is to deny that these initial syllables are parsed into feet~ and treat them instead as

accented but unfooted~ or more radically~ as unfooted and unaccented~ but unreduced (cf.

Kager 1989: 142, Burzio 1994). To make this consistent with the rest of the text account. we

would need to introduce a violable constraint that demands that an accented syllable be the

head ofa foot, or for the more radical view~ that a full vowel be stressed., 50 that in the usual

cases discussed in the text., full vowels~ accent., and headship are correlated. Initial accent

preservation would then be generated by ranking positional stress (or vowel quality)

faithfulness22 above the head/accent correlation constraint (./rà(cOon), but below FTBlN

21 One way of generating these exceptional monomoraie main stresses is to have a lexieally
specifie version of NONFINALITY that outranks FTBIN. Like the lexieally specifie STRESSWELL~ this
constraint would apply primarily, but not exelusively, to words containing bound affixes - in this ease
the suffixes -ire, -oid, and -ode (e.g. Semite, cathode, /ithoid - see Liberman and Prince 1977: 305).
This would not interfere with a FTBIN-based analysis of word minimality, since when the input is
monosyllabie, NONFINALITY is rendered inactive by the dominance of LEX::::~ that is, by the
requirement that lexical words he prosodified (Prince and Smolensky 1993). An interesting related
obselvatioo is that words ofthis shape (i.e. LB) are reguJarly end-stressed (Oehrle 1971: Liberman and
Prince 1977: 299). This suggests that the regular pattern is for FTBIN to dominate NONFINALITY, and
that these CODStraints are actively competing.

!ZOne consequence ofthe stress-based version ofthis analysis, though., is that it would require
an extensiœ of the theory ofprosodie faithfulness in MeCarthy ( 1995) to handIe direct preservation of
prominence. In McCarthy (1995), prominence is ooly preserved indirectly, through faithfulness to the
prosodie role of segments. Insofar as the patterns of 'stress preservation' discussed in this paper are
idiosyncratie 10 English., whieh cao ooly he established through further~ it may he in faet
preferable to treat them as vowel quality preservation instead, and leave the theory of prosodie
faithfulness a1œe. The predietion this would make is that English-like stress preservation should only
occur in languages with vowel reduetioD.
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(*(rà)(coon). The latter ranking would enable these faets to be brought in (ine with the

aforementioned analysis ofword mi.nimality, since it requires FrBIN to dominate positional

faithfuIness.
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AppendiI 8: Differences between lexical and stem based stress

In the text, l emphasize the parallels between lexical and stem based stress., in order to

motivate a unified analysis of them. There are, however., a series of fairly subtle differences

between the distnbution ofthese two types ofspecial stress. Interestingly, the gaps are always

in the area oflexical stress: in ail ofthese~ we find examples of stem stress preservation,

but no parallel ones of lexical exceptionality.

First., there is a group ofwords which preserve stem stress on a pretonic syllable., and

leave the preceding initial syllable unstressed. Here are two of the more robust examples

(Kager 1989: 171):23

(72) apéirtment, apàrtméntal~ seléctive, selèctivity

In these examples, faithfulness to stem stress causes a violation of PARSE-O (or perhaps

TROCH), as weil as of the lower ranked STRESSWELL. There are no instances of similar

PARSE-O violations in underived words.

Second, monomorphenùc words with a medial stressed pretonic long vowel, parallel

to civiLiztition, do not seem to exist. SimilarIy, there is a rather long list ofderived words with

binary pretonic strings in which the second syllable retains a stressed long vowel:

(77) c6mmùmility, c6nglobation, crèàtivity, dènotatio~ èxcitation, èxclùsivity,
èxhùmcition, èxùdâtion, immobility, osmolârity, trilobéition

23 A full account of words like those in (77) will also have ta deal with the complications
induced by the instances of apparent monomoraic feet (àcàusfician) and vowel lengthening
(dOmèsticity) that scan 10 occur as alternatives to PARSE-o violations (sec Kager 1989: 171 for further
examples).
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There are 00 attested uoderived words \Vith long vowels in tbis position.

The final difference between lexical and stem based stress of which 1 am aware

involves pretonic -Vs- clusters. These often preselVe stem stress:

(78) c6ntèstatio~dètèstation, domèsticity, èlàsticity, incrùstatio~ infèstatio~ molèstation,
àbtèstatio~ pràtèstation

Again, there are no reported monomorphemic words with stress on a media! - ~s- c1uster

(Kager 1993: (24).

There are two possible reactions to these disparities between the two types of

exceptionai stress, and as the choice seems cather arbitrary, 1 leave it open. One alternative

is to treat the absence of monomorphemic wocds in each case as an accidentai gap~ which is

especially ceasonable given that these patterns are subject to regularization - stress tends to

disappear on these pretonic syllables as words become more frequent - and that English is

generally a poor source of underived words with multisyUabic pretonic strings (note the

prevalence of North American place names and Biblical names in example lists). If: on the

other hancL these distributional differences between lexical and stem based stress are thought

to merit a grammatical acco~ one could specify STREssIDENT as applying to either le:(icaJ-

surface correspondent pairs (STREssIDENT-LS), or to stem-stem pairs (STREssIDENT-SS), a

move that is consistent with McCarthy's ( 1996) well-motivated use of separate

lexical-surface, and stem-stem faithfulness constraints in bis anaIysis ofRotuman. Vnder this

account, a lexically specific S1REsslDENT-SS would outrank PARSE-a (foc the forms in (76».,
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as weil as whatever constraints IUle out monomorphemic words parallel to those in (77) and

(78). STREssIDENT-LS., on the other hand., would be dominated by these constraints.
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Appendix C: The LuxipaliUa problem

As an aecount of regular pretonic secondary stress assignment" this analysis remains

incornplete in ooly one respect. For words containing the pretonic string m..L-" like

Lùripa/i//a" it incorrectly prediets *(Lùx)(ipa)(Iilla)" since this parsing respects all OfPARSE-

0, FTBIN" and STRESSWELL. However, it appears that sorne relatively unonhodox

representational assumptions are needed to deaJ properly with words ofthis type. In the text..

1 have employed more standard representations that aIlow attention to be focused squarely

on the issues surrounding nonuniformity, because the evidence that motivates the unorthodox

representations is somewhat orthogonal to the discussion of weight-to-stress and stress

preservation.

The important, and often neg1ected fact about pretonie daetyls is that the onset of the

final syllable is aspirated., and unfIapped (in the case of[t]) (Wrthgott 1982: 146, Gussenhoven

1986: 133, Jensen 1993: 106). This contrasts with consonants that are onsets to a word-final

syllable, even though the irnmediate environment is identical; in both cases" the consonants

are flanked by reduced vowels (compare Mèdile"anean. MânilowOc and Nàvrafj/ova with

cirpi[a/ and autOmala). In this respect., these consonants are behaving as if they are foot-initial

(polato), or Prosodie Word-initial (lomato). Thus, while either violating PARSE-a, as in

(Lùxi)pa(lilla), or FrBIN, as in (Lùxipa)(lilIa) would yield the correct distribution of stress"

neither parsing is consistent with the eonsonantal allophony.

The simplest way to make these syllables foot-initial would be ta posit an iambie foot.

However, if iambicity is permitted here, then it is difficult to see how one would give an

account of the usual pattern of antepenultimate noun stress. Furthermore, this wouJd make
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the main stress non-initial in its foot., counter to the evidence from aspiration. Thus, it seems

necessary to either set up another leveI offoot structure.. as in the 'superfoot' of early metricaI

phonology.. 50 that these syllables are incorporated as foot-initiai (Prince 1980~ cf Itô and

Mester 1992).. or to posit recursive Prosodie Ward structure (McCarthy and Prince 1993a

Kager to appear), 50 that they are PrWd-initiaI.

Whatever the proper analysis of these initiai daetyls tums out to be.. there are !Wo

related faets that must be accounted for. First., weight related constraints.. and stem stress

preservation both consistently override the stresslessness of the second syUable in the HaL-

sequence (e.g. ncônderoga and iconoclastie). Second., flapping is preserved from the stem

in this environmem (e.g. càpit.alistic vs. mi/ilaristic~ Wrthgott 1982). As flapping is allophonic

in English., this last faet may provide motivation for the Stem-to-Stem correspondence

account ofmorphologicaI relatedness assumed here (see Benua 1995, and McCarthy 1996).,

though it eould aIso be that the flapping is derivable from prosodie differences between the

words.. which may or may not ultimately require Stem-tO-Stem correspondence to explain (cf

Cohn and McCarthy 1994).
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Preface to Chapter 3

In this chapter~ we turn trom an examination of the interaction ofprosodie constraints in the

stress system ofEngIish, to the study of prosodie constraints in chüd EngIish. In an early stage

of development, words are maximally one foot in size~ with longer words being truncated

(e.g. spaghetti -> geti). Following work on Prosodie Morphology by McCarthy and Prince

( (994)~ 1 provide an aceount of tbis word size maximum in terms of the interaction of a set

of well-motivated prosodie constraints. 1 then show that the child system ditfers trom the

prosodie system ofadult English in that these constraints are fully satisfied ooly in the former.

In the final state~ faithfulness constraints are ranked higher than the prosodie constraints~ thus

blocking truncation. However, the prosodic constraints continue to play a demonstrable role

in the system. Thus, the constraints are outranked, not turned off

The basic pattern of reduction to a single foot is weIl known and weil described in the

literature. However~ when the adult target is an initially stressed trisyllable (e.g. elephant) it

has been variously c1aimed that the stressed and the medial syUables~ or the stressed and

rightmost syllables~ are usually preserved in a ehild's truncated production. An examination

of the relevant forros in a large corpus of previously unpublished data on the acquisition of

EngIish shows unequivocally that the usual pattern is to preserve the stressed and rightmost

syllables (Echols and Newport 1992), and that apparent exceptions are due to the selection

of the least marked onset. This pattern of onset selection provides evidence of minimal

violation in the child system itsel( since marked onsets are elsewhere weil tolerated.

The final section documents a case of minimal violation across developmental stages,

tbis time in the graduai relaxation., or limitation., of a l'consonant harmony constraint". The

constraints limiting consonant hannony are also shown to play a role in onset selection.



Cbapter 3

Minimal Violation and Pbonological Development

3.0 Introduction

The chief innovation of the approach to phonoIogy taken in Optimality Theory (Prince and

SmoIensky 1993) lies in its daim that constraints are millima/1y vio/ab/e~ that a constraint can

be violated ifand ooly if its satisfaction would interfere with the demands of a higher ranked

constraint. This can be contrasted with the usually implicit view that an active constraint is

inviolable at the level at which it appIies. Prince (1993), as weil as Chapter 2 above~

specifically discuss the types of explanatory gains made possible by the adoption of minimal

violation in analyses ofphonologicaJ phenomena. Extensive discussion of the results of tbis

shift in theoreticaJ assumptions can be found in Prince and Smolensky ( 1993), in the work of

McCarthy and Prince (1993a, 1993b, I994a, 1994b, 1995), and in the papers collected in

Beckman, Walsh, and Urbanczyk 1995, as weil as in the Rutgers Optimality Archive

(http://ruccs.rutgers.edu/roa.html).

The goal of the present paper is to show that minimal violation aIso leads to an

improved understanding of phonological development. It is a common observation th~t the

speech ofyoung children is subject to strict constraints on the phonetic shape 0 f utterances

that are overcome in the course ofdevelopment. Ifconstraints must be fully satisfied. then to

overcome one is to render it completely impotent. 1 If on the other hand constraints are

minimally violable, a constraint that is overcome is not necessarily shut off When a constraint

is outranked by another, it will continue to be 'satisfied wherever it does not conflict \Vith the

lSee §3.3 below. as weU as cbapter 2. for discussion ofthe mechanisms by which the etfects of inviolable
constraints might he limited. rather than fully suppressed. For the present.. suffice it to say that in a thco~· that
~'"UIDes fully satisfied constraints. incomplete satisfaction requires some special explanation.



r..

requirements of the dominating constraint. Under this view, the effects of a child language

eonstraint that is overcome could persist in sometimes quite subtle ways through successive

developmental stages and into the mature system.

One much discussed restriction on the phonetic shape ofchild language is a bisyllabic

maximum on word size., which applies at about age two. When a child at tbis stage attempts

words whose adult forms are larger., they are truncated., 50 as to eonfonn to the size limit.

This bas been extensively documented in both ehild English and child Dutch (Holmes 1927:

224~ Allen and Hawkins 1978~ Ingram 1978~ Echols and Newport 1992~ Fee 1992., 1995~

Fikkert 1994~ Gerken 1994~ Wijne~ Krikhaar and den Os 1994~ Demuth 1995~ and Demuth

and Fee 1995). While the existing accounts of tbis restriction are quite varied in their

theoretical premises and in the details of their analyses., they agree that whatever eonstraint

is responsible for tlùs word size maximum is unique to the child syste~ and disappears during

development., 50 as to play no role in the adult language. 2

Since words in Dutch and English routinely exceed two syllables in length., such a

conclusion may seem inevitable. In the first section of this paper, 1 suggest that contrary to

initial appearanees, the eonstraints responsible for the word size maximum do indeed play a

role in the adult language, in particular, in the English stress system. Adapting work on

prosodie morphology by McCarthy and Prince (1994), 1 show that the ehild language

restriction can he redueed to the satisfaction of severa! well-motivated prosodie eonstraints.

2 As will be discussed below. accounts that define the restriction in prosodie terms (Fee 1992. 1995~
Fildœrt 1994~ Demutb. 1995~ Demutb. and Fee 1995) draw a connection between the child language constraint and
ooosttaints active cross-linguisticaJly. They mostly agree with other 8CCOunts. though. that the restriction is Dot part
ofaduJt English or Dutch (with the importmt exception of the discussion of hypocoristic formation in Fee 1992.
1995).
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1 then demonstrate that while two of these constraints are in fact violated in aduIt English~

they continue to have effects in the English stress system. Instead of being freely violable.. or

turned off: they are minimally violable.. or outranked.

Following the account of the word size maximum, 1 tum to the patterns of content

preservation seen in the truncations ofadult targets that exceed that size limit. The analysis

of these patterns reveals an instance of minimal violation in the child system itself To

establish the empirical base for the analysis.. 1 present previously unpublished data from an

extensive corpus of spontaneous utterances produced by four English Iearning cbildren (see

Compton and Streeter 1977 for the method of data collection and preliminary analyses).

These data provide strong support for Echols and Newport's (1992) contention that

truncations ofinitially stressed trisyllables usually preserve the initial and final syllables.. with

the medial one being deleted (cf Gerken 1994~ Wijne~ Krikhaar and den Os 1994). Ali

apparent cases ofpreservation of the medial rather than the final syllable can be attributed to

the relative markedness ofthe onsets ofthese syllables: the medial syllable's onset is retained

instead of the onset of the final syllable ooly when the fonner is less marked (i.e. less

sonorous: e.g. [b1Û0] buffa/o~ cf [Eftnt] e/ephant). This parallels better known cases ofonset

selection in initial truncation (e.g. [bun] for bal/oon). It is here that we find evidence of

minimal violation. The constraint demanding unmarked onsets is violated at tbis stage of

development... since marked (i.e. bigh sonority) onsets are usually well tolerated (e.g. [jEWO]

ye//ow). 115 role in detennining the output oftruncation, however.. shows that it is not turned

off
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The third section of the paper is concemed with another well-known restriction on

early child utterances: that within a wordoy and sometimes within a phrase (Donahue 1986).,

consonants must have the same place ofarticulation (Jespersen 1922: 109; Ferguson., Peizer

and Weeks 1973~ Smith 1973; Drachman 1976: Menn 1976., Cruttendon 1978; Vihman 1978;

Spencer 1986; Stemberger and Stoel-Gammon 1991; McDonough and Myers 1991; Macken

1992., 1995; Levelt 1994., 1995; Stoel-Gammon and Stemberger 1994; Stemberger 1995~

Dinnsen., Barlow., and Morrisette 1996; Goad 1996., to appear). This restriction, often

descnbed as consonant harmony., is usually not stated as simply demanding agreement in place

specification., since its application is norrnaIly limited in one or more ways. For instance., it

is ofien the case that only coronals assimilat~ so that words with a combination of labials and

velars would violate a condition on place agreement. The claim here is that the limitations on

the effects ofthis constraint are caused by its being dominated by constraints favoring a match

between Input and Output representations (the Faithfulness constraints of McCarthy and

Prince 1995). Again drawing on the corpus described in Compton and Streeter (1977),. 1

provide evidence ofa developmental progression in which this constraint is first fully satisfied,

and then violated when its satisfaction would require a non-coronaI consonant to be aItered

(i.e. Stage 1: [8Og] dog., [gale] box; Stage 2: [~g] dog, [boks] box). Following the

presentation of this further evidence for the view ofdevelopment as constraint reranking, the

paper concludes with a discussion ofsorne prospects and problems for further research within

this framework.
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3.1 The Prosody of Child and Adult English

Child language researchers have long recognized an early stage in which words are maximally

bisyllabic, and longer adult targets are truncated. Perhaps the earliest record of tbis stage is

in Holmes' (1927:224) description ofhis daughter Mollie's speech: "A word ofmore than two

syUables seems to he consistently reduced to two. Presumably that was Mollie's syllable span. Il

Subsequent research has shown that the binary "syllable span" is not quite

descriptively accurate. Bisyllables can be truncated as weIl, if they are finally, rather than

initially stressed. The following near minimal pairs, produced by an English learning cbild,

illustrate the difference between initially and finally stressed bisyllables (trom Trevor's corpus:

see §3.2 for details on the source, and for more truncation examples). Age is given ID

parentheses as years:,months.days.

(1) a. [ga:bEd3J
b. [ga:d3J

garbage ( 1~ 10.5)
garage (1 ~ 10.5)

[wre:dlt]
[wre:f]

rabbit (1 ~9.2)

giratfe (1 ;9.1)

As is typical ofchildren at tbis stage, initially stressed bisyllables (1 a) are produced intact,

while finally stressed ones (1 b) are reduced to rnonosyllables. This asymmetry between '(JO

and (J'(J sequences shows up again in truneated productions oftrisyUables with rnedial stress.

The final two syllables, which form the preferred '00 shape, are consistently retained. Here

again are sorne examples trom Trevor:

(2) a. [te:do]
b. [gE:di]
c. [gE:d&-]

potato (1; 10.2)
spaghetti (1 ;9.2)
together (1 ;10. 1)
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The '00 unit !bat is preserved in these utterances is in fact the canonicalleft-headed foot (or

trochee) ofthe English stress system (Hayes 1982, Kager 1989, Chapter 2 above~ cf Surzio

1995). The maximum word size of early child English is thus properly characterized not as

a bisyllable, but rather as a foot.

T0 fonnally express tbis child language word size maximum., Allen and Hawkins

( 1978), Gerken (1994), and Wijnen, Krikhaar and den Os (1994) invoke templates that

restrict children's words to a single SW rhythrnic sequence (StronglWeak:.. i.e.

stressedlunstressed), while Fee (1992) and Fikkert (1994) use a prosodically based Minimal

Word template that imposes a single foot limit.

While based on somewhat different theoreticai premises, these accounts share a

common stren~ and a common weakness. They aIl capture the convergence betVi'een the

prosodie or rhythmic structure of child language, and that of the adult system, since under

these analyses, children are making use ofthe basic prosodie or rhythmie unit of the mature

language. The shared weakness, however, is that the child language limit of one foot. or SW

unit, per word, is simply stipulated.

In what fonow~ 1adopt the framework ofOptimality Theory (prince and Smolensky

1993) to show that the monopedal maximum ofehild language can in faet be derived from the

interaction of independently motivated prosodie constraints, and that these constraints

continue to play an active role in the stress system ofadult English.
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3././ The Size Restriction Derived

The analysis ofthe size restriction to be presented here starts from the important observation

that the maximal size ofwords in early child language is equivalent to the Minimal Word of

Many adult languages (Fee 1992, 1995; Fikkert 1994).

The cross-linguistic import ofthe Minimal Word was tirst demonstrated in McCarthy

and Prince (1986). As its name implies, the Minimal Word usually sets a lower bound on

word size. For exarnple, in Diyari, bisyllabic ka!JCl 'man' is well-formed, while monosyllabic

lexical words such as *ka are nonexistent (Austin 1981, McCarthy and Prince 1986).

McCarthy and Prince (1986) derive this restriction trom the interaction of the prosodie

hierarehy (3) with a prineiple of Foot Binarity (Prince 1980).

(3) Prosodie Hierareby (Selkirk 1980)

PrWd Prosodie Word
1

Ft Foot
1

a Syllable
1

J.l Mora

The prosodie hierarehy is a hierarehy of constituency, with members of each level being

grouped into a constituent of the next Ievel above. Morae are organized ioto syllables,

syUables ioto feet, and 50 on. It appears to he a universal ofprosodie representation that every

eonstituent must have a head; that is, that it contain an element from the next level below (see

Selkirk 1995). Ifevery Prosodie Word must eontain a foot, and ifby the prineiple of Foot
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Binarity feet must be binary at either the moraic or syllabic level~ then it follows that every

word must be bisyllabic or bimoraic. In a language like Diyari., which does not pennit

bimoraic syUables, the result is a bisyllabic minimum.

The Minimal Word sets an upper limit on size in much more restrieted circumstances

in adult languages. ConvenientIy~ Diyari also provides an example of the Minimal Word as

maximum. Reduplication fully copies bisyUabic words (4a). When the word is longer, only the

tirst two syllables are reduplicated (4b).

(4) Diyari Reduplication
Stem

a. kanku
b.kukwJa

Redup/icatedform
kinkY-kanku
kYkY-kukw]a

'boy'
'to jump'

•,,~
•

To explain this pattern ofreduplication., McCarthy and Prince (1986) posit a Minimal Ward

template as the lexical form ofthe reduplicant.

The parallel between the shape of the Diyari reduplicant and children's early

productions is interesting. However, to simply state that children's early words are Minimal

seems insufficient: one would like an explanation for why tbis should be so. Demuth and Fee

( 1995) suggest two such explanations. The tirst is that the prosodic hierarchy becomes

available gradually, and that children at this stage have access ooly to the foot~ and not to the

Prosodie Word. 1 referthe reader to Demuth and Fee (1995), and Goad (l996b)~ for further

development of tbis idea.

Here 1will take up Demuth and Fee's other suggestion., which they do not pursue in

any detail: that the Minimal Word is the unmarked Prosodie Word. Uoder this view, the
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connection between DiyafL and child language, is that unmarked structures are characteristic

both of reduplication (Steriade 1988, McCarthyand Prince 1994a), and ofthe early stages

of acquisition. The violability of constraints in Optimality Theory pennits a definition of

markedness that is extremely simple to state but rich in its implications: a fonn is marked if

it violates a constraint (Smolensky 1991, McCanhy and Prince 1994a). Since every structure

in alllikelihood violates sorne constraint, this standard of markedness never makes absolute

judgements; structures are not simply marked or unmarked. Rather, structures are marked or

unmarked with respect to various dimensions ofwell-fonnedness., and we cao compare the

markedness ofone structure to another along each of these dimensions.

Demuth (1995) provides an Optimality Theoretic analysis of child truncation in which

a constraint that demands a minimal Prosodic Word outranks Faithfulness constraints.

However., because it takes the unmarkedness of the minimal Prosodic Word to he a primitive

notion, this analysis yields no explanatory dividends beyond those that are accrued by a

Minimal Word template account. A different line ofattack is taken in McCarthy and Prince's

(1994a) reanalysis of Diyarî reduplication (see further McCarthy and Prince 1994b and

Urbanczyk. 1996 on this atemplatic approach to Prosodie Morphology). They show that

unmarkedness ofthe Minimal Word maximum cao be explained in tenns ofits satisfaction of

a few basie prosodie constraints, much in the same way that the Minimal Word minimum is

reduced to the interaction of the prosodic hierarchy with Foot Binarity in McCarthy and

Prince (1986). By extending this analysis to child language, we gain an explanation for the

unmarkedness ofchild truncations.
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The first ingredient in the analysis is an ALrGmŒNT constraint. McCarthyand Prince

( 1993b) show that alignrnent of the edges of prosodic and morphological domains is the

motive force behind a number of phonological and morpho-phonological processes (see also

Selkirk's 1986 edge-based theory of the interface between syntax and prosody). Of special

interest in the present context is that constraints of tbis type fonnally recognize the functionaI

importance of word edges (see esp. Kager 1994), which has long been noted by

acquisitionists (e.g. Siobin 1973; Echols and Newport 1992). The constraint needed here is

one which demands coincidence of the edges offeet with the edge of the Prosodie Word. 1

follow McCarthy and Prince ( 1994) in invoking ALIGNLEFf, but ALIGNRIGHT would do as

weIl:

(5) ALIGNLEFT

Align(Ft, L, PrWd, L)
'Align the left edge ofevery foot with the left edge of the Prosodic Word'

When a Prosodic Word consists ofa single foot, as in (6a), ALIGNLEFT is fully satisfied. Any

additional feet will fail to be aligned with the left edge of the Prosodie Word, and will cause

a violation ofthis constraint, as in the bipedal (6b).

(6) a. [(OOlFJPrWd: t/ ALIGNLEIT b. [(o0h-r(a0h:.JPrWd: *ALIGNLEFf

r...

Fully satisfied, this constraint serves to limit words to a single foot. However, for the

bisyllabic (6a) to be optimal, we aIso need an active eonstraint that forces syllables to be

incorporated into feet. Most recent work in prosodie theory aIlows foot parsing to he

non-exhaustive; syllables not parsed into feet cao under certain circumstanees be parsed
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directly by the Prosodie Word (see Kager 1989~ ldsardi 1992.. Itô and Mester 1992 as weil

as most subsequent literature on metrical phonology). As (7) iIlustrates, the addition of such

a syllable would not violate Align-Left~ and would create a trisyllabic ward:

Prince and Smolensky ( 1993) propose PARSE-o as the constraint that punishes this son of

non-exhaustive parsing (8):

(8) PARsE-a

Every syllable must belong to a foot

Combining ALIGNLEFf, and PARSE-o with FTBIN derives the effect of the "Minimal Word

template", since in concert they demand that a ward consist of a single binary foot. The child

language size restriction can thus he ascribed to the satisfaction of these three prosodie

constraints.

The satisfaction of these prosodie constraints cornes at the cost of violating

Faithfulness. Constraints in Optimality Theory can be broadly divided into two groups.

Stroctural constraints. like the prosodie eonstraints that have just been discussed~ evaluate

the well-formedness of the Output forro. Faithfulness constraints evaluate the relationship

between Input and Output (for present purposes underlying and surfaee fo~ though they

can also be used to assess the relationship between structures at other levels). Structural

constraints dernand an Output that is perfectly fonned according to their requirements.. while

Faithfulness constraints demand a perfect mateh between Input and Output. Much of
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Optimality Theoretic phonology involves the resolution ofconfliets between these two sets

ofdemands.

1take the fairly standard assumption (since Smith 1973) that in child phonology, the

Input is equivalent to the adult surface fonn (minus any perceptuallosses; see e.g. Macken

1980)~ while the Output is the child's production (see Hale and Reiss 1996 and Smolensky

1996 for discussion in the context of Optimality Theory). From this it follows that child

truncation involves a mismatch between Input and Output. In the Correspondence theory of

Faithfulness (McCarthy and Prince 1995, and most subsequent work in Optimality Theory),

FaithfuIness violations are assessed by directIy examining the relationship between the Input

and the Output (cf Prince and Smolensky 1993). The constraint violated by truncation is

MAxI-O~ which demands a full realization ofall Input elements in the Output. The formai

statement ofthis constraint, which can be paraphrased as 'No deletion', is given in (9).

(9) MAx-IO
Every element in the Input has a Correspondent in the Output.

The violation ofMAx-IO is compelled by its being ranked beneath ALIGNLEfT~ PARSE-a,and

FTBIN. To illustrate why this ranking leads ta truncation, 1 provide an illustrative tableau in

(10).

The tableau compares the violations incurred by possible Output realizations of the

Input form, referred to as candidates. Candidates are eliminated when they violate a constraint

that another candidate satisfies. This process of evaluation starts with the highest ranked

co~ and continues on down the hierarchy until ail but one candidate is eliminated. The
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.1..

candidate that remains is the optimal., or grammatical one. The conventions of the tableau are

the following. Constraints separated by a solid line are ranked with respect to one another~

while those separated by a dashed line are unranked. Constraints are unranked when their

ranking cannot be detennined by the data at hand., or because they do not conflict. The

constraints are rank ordered left-to-right. Constraint violations incurred by each candidate are

indicated by asterisks in the appropriate colurnn, and an exclamation mark shows the violation

that rules out a particular candidate. The optimal candidate receives a check mark ta highlight

its grammaticality. As our concems are prosodie here., rather than segmental., orthography

suffices to indicate the retained syllables.

(10) ALIGNLEIT, PARSE-a., FrBIN» MAxI-O

.
11

Input: hippopotamus ALIGNLEFf ! PARSE-a 1 FrBIN MAXI-O:.
a. (hippo)(pota)mus] *

,
* .

b.(pota)mus] *
, **.

!

c. [(potamus)] * , **.
d. (hippo)(pomus)] *

,
*

e. (pomus)] t/ ***

Candidates (IOa) through (IOd) violate one or more of ALIGNLEFf., PARSE-a, or FOOTBIN.,

for the reasons detailed above. It is important to keep in mind that PARsE-a onJy demands

that syllables in the Output representation be incorporated into feet; it says nothing about the

Input-Output relatio~ which is ofconcem only to MAxI-O. For simplicity's sake, MAxI-O
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violations are here assessed in terrns of the number ofsyllables deleted~ rather than segments

(cf McCarthy and Prince 1995; McCarthy 1996). B~use the three structural constraints are

ranked above MAXI-O~ the last candidate is optimal.

As the optimal candidate violates none of the structural constraints~ and incurs no

marks under them in the tableau~ it is stnlctura//y unmarked~ in the sense of McCanhy and

Prince (1994). Under this analysis~ child truncation can now be understood as an instance of

the broader unmarkedness of child phonology (Jakobson 1941/68; Stampe 1969:

Gnanadesikan 1995}, rather than as a produet of a specialized template. Furthermore~ the

constraints invoked in the present analysis are of wide generality. Their effects in the

languages ofthe world are weil documented in Prince and Smolensky (1993), and McCarthy

and Prince (1993, 1994~ 1995) amongst others~ and in the next sectio~ we will see that they

in faet play a role in the stress system of English.

3.1.2 Deve/opment as Reranking

As Meon (1980: 35-36) emphasizes in the following passage, constraint-based theories of

phonology. have long held considerable appeal for child phonologists:

... the child's "tonguetiedness," that overwhelming reality which Stampe and

Jakobson bath tried to capture with their respective formaI structures, couId

be handled more felicitously if one represented the heavy articulatory

limitations ofthe child by the fonnaI device of output constraints...The child's

graduai mastery of articulation then is formalized as a relaxation of those

constraints
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It is hence not surprising that a number of researchers have embraced Optimality Theory as

a framework for the study of child pronunciations. Severa! have pursued the idea that the

difference between the sound systems of child and adult language lies in a difference in the

relative ranking ofstructural and FaithfuIness constraints. As in the truncation example above~

a lower ranking ofFaithfulness constraints in child language produces the observed structural

unmarkedness of child utterances (see especially Gnanadesikan 1995~ as weil as Demuth

1995, Levelt 1995, Stemberger 1995~ Velleman 1995, Goad 1996, to appear; see also Hale

and Reiss 1995, 1996 and Smolensky 1996 for discussion offoundational issues).

The potential of Optimality Theory as a framework for examining phonological

development has yet to he much exploit~ however. In all the cases studied to date, structural

constraints that are active in child language become completely inactive in the mature

grammar. In tenns of development~ these scenarios could equally be characterized as the

eliminatio~ or turning off of constraints. J A comparison of the prosody of adult and child

English contributes an example of development as constraint reranking, in that structural

constraints that are fully satisfied in child language are minirnally violated in the adult

language.

IfaIl ofFTBIN, ALIGNLEFT, and PARsE-a were fully satisfied in adult English, then

words would be maximally bisyllabic, as in child English. That larger words are pennitted

shows that these structural constraints are dominated. First of aII~ let us consider the adult

parsing of banGna. In this word, there is an unstres~ unfooted syUable at the left edge

3 Gnanadesikan 1995 provides evidence ofminimal violation in the child system itself. which will be
discussed with other examples ofthis type in §3.2.6.
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(Kager 1989~ §2 above), which violates both PARsE-a~ and ALIGN-LEIT. To compel these

violations., the FaithfuIness constraint MAxI-Q must be ranked above both ofthese structural

constraints., in reverse ofthe child language situtation in which it is subordinated to them. The

tableau in (Il) illustrates tbis aspect of the adult grammar.

( Il )MAXI-O » PARsE-a, ALIGN-LEFT
1

Input: banana MAxI-O ALIGNLEFr 1 PARSE-ol
i

a. (nana) * , 1
1. 1
1.
1

b. ba(nana)" *
1

*1
1
1

If either PARSE-(J~ or ALIGN-LEFf were ranked above MAxI-O, candidate (lIa) wouId be

preferred to candidate (Ilb). However, with MAx!-0 dominating these two constraints~ ( lIb)

is correctly chosen as optimal.

This particular difference between the child and adult grarnmar is of the type that

could be equally captured by constraint elimination, or parameter resetting. In what we have

seen thus far, PARsE-a, and ALIGN-LEFT are fully obeyed by the child., and entirely

disregarded by the aduIt., so that instead of saying that they are outranked by MAx[-0 !n the

adult grammar, we could simply say that they are turned off However, a doser look at the

adult system shows that these constraints do play a role, that they are in fact minimally. not

freely violated.

The role of ALIGN-LEFT in English is documented in McCarthy and Prince ( 1993).

When a trisyllabic sequence precedes the main 'stress, secondary stress usually appears on the
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initial syllable (see § 2 for an account of the exceptions). The words in (12) exemplify this

pattern:

(12) Tàtarnag6uchi àbracadabra Kàlamaz60 Wmnepesaukee Wàpakonéta Lollapa16oza

By having the initial foot aligned with the left edge of the Prosodie Word (i.e.

rTàta)ma(gau)chi)., these words satisfy ALIGN-LEFT. A parsing which maintains an alternating

rhythmic pattern (i.e. Ta(tàma)(gau)chi) wouJd violate ALIGN-LEIT. This indicates that

ALIGN-LEFT dominates AuGN-RIGlIT, since the latter is better satisfied by Ta(tàma)(gou)chi .

PAR5E-<J is ranked mueh higher than ALIGN-LEIT in the grammar of EngJis~ and has

a broader range of effects., which provide further evidence that these constraints are

outranked., rather than turned off First of ail., to allow iterative footing., PARsE-a must

dominate ALIGN-LEIT:

( 13) PARSE-a » ALIGN-LEFf

Input: apalachicola PARSE-a ALIGN-LEFf

a. (apa)lachicola ****'
b. (àpa)(làchi)(c6)la'" * ** ****

t
•

A candidate with but a single foot., as in (I3a), fully satisfies ALIGN-LEFf. PARSE-a must rank

above AuGN-LEFTto compel more exhaustive footing, as in (I3b), in which the sole PARSE-a

violation occurs ta satisfy a higher ranked NoNFINALITY constraint (AKA Extrametricality;

see Prince and Smolensky 1993, Chapter 2). The two sets of ALIGN-LEIT violations are those
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incurred by the second and third feet respectively.. counted in tenns ofthe number of syUables

separating them from the left edge.

A more subtle PARSE-a effect can be seen in what is commonly referred to as the

'Arab rule' (Kager 1989; § 2.1.1 above). In a word likeAleximder.. the medial syllable is heavy..

yet stressless.. in violation of the WEIGHT-To-STRESS constraint, which demands that heavy

syllables bear stress. The dominance of PARSE-a over WEIGHf-To-STRESS motivates the

creation of a bisyllabic foot, rather than a monosyllabic one that would respect

WEIGHT-To-STRESS:

(14) PARSE-a» WEIGHf-To-STRESS

Input: Alexander PARSE-a WEIGHf-To-STRESS

a. A(lèx)(an)der **'
b. (Àlex)(an)der fi' * *

More generally, PARSE-a aets to incorporate syllables into feet wherever possible, where the

limit on what is possible is defined not ooly by the higher rank ofMAxI-O, but a1so by that

of FOOTBIN. As we saw above, in a word like bœuina, the tirst syllable is left unparsed. In

bàlldél1la, bycon~ the initial syUable is footed. The difference between these words is that

the initial syUable of bàndima is bimoraic, and can thus be the sole constituent of a foot

without trangressing FrBIN, while the putative (bà)(nima) would violate FrBIN due to its

possession of a monomoraic, monosyUabic foot.

In this account, the transition from the prosodic system of early child Englis~ to that

of adult English, involves not the shutting off of structural constraints, but their being

-154-



outranked by Faithfulness constraints, and ranked \VÏth respect to one another. Both PARSE-(J

and ALIGN-LEIT are unviolated in child language, but minimally violated in the adult

grammar."

ln child truncations, there are two points of interest: the size restriction itsel( and

what is retained trom an adult target that exceeds the size limit. Up to this point, we have

been concerned solely with the former. In the next section, we tum to the patterns of content

preservation displayed when children produce adult targets of various prosodie shapes. As

weil as fleshing out the account of child truncation, tbis section provides an example of an

outranked structural constraint in the child system itself: thus adding to the evidence for the

view ofdevelopment as constraint reranking.

3.2 Content Presenration and Faithfulness

3.2./ The empirica/ base

Though child truncations have been the subject of considerable study, there rernains sorne

lingering controversy over what exactly is preserved from adult targets. It is not a simple

matter to resolve this data issue.. because sorne of the relevant forms are fairly sparsely

attested in child speec~ and there is very linle phonetically transcribed developrnental data

that is publicly available.5 Here 1address the issue by consulting a large corpus of previously

.J FTBIN. on the other hand. may weil he inviolable in bath. despite appearances to the conlrar,.. ID \"er}

~ stages ofchild language (see Goad 1996b. and cf. Chapter 2: Appendix A for discussion of some: pOSSible:
violations in the adult system).

S One important exception is the corpus of Duteh child language recently contributed to CIllLDES
(MacWhÏDney (995) by PauJa Fikkert and Claartje Levelt (sec Fikkert 1994 and Levelt 1994).
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unpublished data on the acquisition ofEnglish. As we will see~ these data do allow us to c1ear

up the sorne of the remaining arnbiguities in the description ofchild truncation.

The data to he discussed here were originally collected by a team under the direction

of A.l. Compton in the 1970's. The method ofdata coUectio~ and sorne preliminary analyses.

are presented in Compton and Streeter (1977). The project was undertaken to map out as

precisely as possible the development ofchildren's sound systems. With this goal in mind. a

diary method ofdata collection was chose~ with parents keeping track of their children's

utterances by recording them in notebooks. lat least four days a week and scattered

throughout the child's waking hours. covering about 4 hrs. a day' (Compton and Streeter

1977: 100). The parents were speech pathologists, and received additional training in the

phonetic transcription ofchild speech prior to the study.

This method of data collection allowed for a particularly large and comprehensive

sample to be gathered; for the four children to be discussed here. a total of over 25.000

utterances were transeribed (about 3371 for Dere~ 5772 for Juli~ 5258 for Sean" and 13351

for Trevor).6 The transcriptions caver the ages of 1;0.6 to 3;2.1 for Dere~ 1;2.21 to 3).3

for Julia" 1;1.25 to 3;2.20 for S~ and 0;8 to 3;1.8 for Trevor. Ali of the children were

leaming American English as spoken in Californi~ none had any language or leaming related

impai.rments.

The obvious disadvantage of the diary method is that there is no way to verify the

accuracy of the transcriptions. since no tests of interrater reliability are usually possible (let

6Tbese are the oumber ofentries in the database. They only approximate the total Dumber of utterances
since some of the entries are the parents' comments. rather than transcnDed unerances. It is a relatively close
approximation.. though. because there are relatively few comments.
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alone instrumental study of the phonetic characteristics of the utterances). However~ in this

case, Compton and Streeter (1977) checked the reliability of samples of the parental

transcriptions by comparing them with transcriptions done simultaneously by the principal

investigator~ and by taping sorne sessions., so that they could also be transcribed by bath the

parent and the principal investigator. Compton and Streeter (1977: 100) note that n[t]hese

reliability checks indicated a high agreement of the phonetic transcriptions and., particularly.

for the consonants (approximately 9OOA») which are the primary focus ofthis research." [n the

present study, we win be concemed with phonetic detail ooly at the level of the basic place

and manner features of the consonants~ and to a minor extent vowei quality. Therefore, we

can have a reasonable degree of confidence in the accuracy of the transcriptions.

With such a large corpus~ pencil and paper analysis is extremely difficult. From its

inception., the aim ofCompton's project was to create a computerized database, and Compton

and Streeter (1977) report on the progress ofthat work to that date. Unfortunately, due to

the limitations irnposed by the technology of the day, the computerized database was never

completed., and the corpus remained mostly unanalyzed. To make use of the corpus for

present purposes, 1 scanned a typewritten version of the transcripts to create computer

readable images, and used Optica1 Character Recognition software (OmniPage Pro) to create

text files. These were then checked and placed in a simple database format.

The database at present contains no indication of stress or syllable structure in the

g1osses. Therefore, 1searched the transeripts manually for target words ofparticular prosodie

shapes. [n particular, 1 extraeted all finally stressed bisyllables, and aIl medially and initially

stressed trisyllables, since each ofthese groups of target words is of particular interest for the
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patterns ofpreservation displayed in children's truncated productions of them (longer words

are quite rare., and were excluded., since they would yield such a small sample).7 The gloss

field ofthe database was then searched for ail occurrences of these words. The Appendix to

this chapter contains the compiled results of tbis search for each child. [n the Appendix., both

truneated and non-truncated instantiations are included., so as to illustrate in sorne detail the

process ofprosodie development., and the variation inherent to it.

In the following tables., [ supply exemplars of the patterns of preservation displayed

by each child for each word., and the ages at which the tirst and the last token was produced.

Since they contain only truncated examples., these tables abstract sornewhat from the actual

developrnental variation. They also abstract from sorne variation in the exact segmental

makeup of the words., except where tbis is relevant to the issues ofcontent preservation.

[ will start with the medially stressed trisyllabic targets. As rnentioned in the

introduction., children's truncated productions of these words almost always preserve the

stressed and rightmost syllables (see Smith 1973, Ingram 1978, Allen and Hawkins 1978,

Echols and Newport 1992, Fikkert 1994, Gerken 1994, Wijnen., Krikhaar and den Os 1994,

and Demuth and Fee 1995). This tendency is clearly evident in the data in (14) as weil. [n

most cases, the initial syllable of the child's truncated production is headed by the stressed

vowel from the second syUable ofthe adult targ~ while the final syllable in the target and the

truncated form correspond. As a perusal of the table will show, there are just a few isolated

exceptions, about which 1 will have nothing to say in the analysis: another and gorilla both

7 As the database is sa~ there is the possibility that a few relevant words could he missed. Howevt:r.
any word that occurred frequently enough 10 he ofmuch interest wouJd in alllikelihood he included.
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have sorne tnmeated versions whose relationship to the target is particularly opaque ([jawo]~

and [ja] for another~ [wh:ga:] for gori//a), and another has a couple ofvariants that retain

the initiaI syllable (e.g. [an&-]).8 As for the onset of the chiId's initial syllable, it can

correspond to either the onset of the medial or the initiaI syllable of the adult forro. As has

aIso been observed by Smith (1973) and Fikkert ( 1994), the initial onset is often chosen so

as to replace a liquid ([dIIas] deliciollS:, [gA:wa] gorilla; [ma:kas] maracas) or a stop coronaI

([brena] banana~ [pedo] potato), with the fonner seeming to be somewhat more consistent.

(14) Truncations of 0'00 targets

another apartment
Derek [Md3") 2;2.23 - 2;5.11 Julia [partmEnt) 2).14 - 2;5.16
Julia Dawo] 1;10.12

[ja] 1;11.4
Sean [ana] 1;9.15

Cao] 1;10.11
[nAd&-] 2;4.2
[ha] 2A.22 baloney
[aM] 2A.24 Derek [bwoni] 2;7.18 - 2JO.2

[M83"] 2JO.13
Trevor [IlI\:~] 2;5.17

[IlI\:da--] 2;5.17
[an&-l 3;2.0

Il The proounciation ofgori/la as [go:w~ J may be initial nucleus preservation as well. or il may r~~l
from misperœption or misproduction of [1] due 10 the surrounding liquids.
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banana delicious
Derek [mena] 2).0 - 2~4.0 Julia [dIraS] CI 1.27
Julia [mrena] 1).16 - 1~10.8

[brena] 1~ 11.6 - 2~5.29

[blrena] 2~3.20 - 2~4.5

Sean [nrena] 1~8.28 - 1~11.19 eleven
Trevor [nrena] O~I LlO - 1~6.8 Julia [dEben] 1~9.10

(nrenre]9 1~0.9 - 3).8 [jEben] 1~9.15
[jEmIn] 1~9.20 - 1~10.7

[jEvan] 2~2.24

gorilla maracas
Julia [graowa] 2~2.21 Trevor [ma: kas] 2~0.27

Trevor [go:wre ] 1~11.12

[w,,:ga:] 1~IL14

(gI\:wa] 1~11.14

Modesto museum
Trevor [dEstO] 2~8.15 Trevor [zi:Am] 2~7.27

Nathaniel pajamas
Trevor (frefue] 2~1.0 Julia [damas] 1~8.27 - 2~0 1

[fre:t]o] 2~1.17 Sean [d3reman 1~11.15 - 2.0 23
[féet]o:s] 2;2.23 Trevor [da: mas] 1~7. II

[d3a:mas] 1~7.26-2.2 la

piano potato
Julia [preno] 1~9.19-2A.17 Julia [pedo] 2~O.25 - 2,1 20
Trevor [pre: no] 1~11.9 - 2~2.23 [teto] 2;5.16

Trevor (te:to] 1;9.19 - 1.10 5

remember salami
Julia (mEma] 1~IO.8 - 3~0.1 Trevor [ma:mi] 1~6.25-2,1 0

[mEntba] 2~1.18 - 2;7.29

9 This reduplicated fonn. by far the most common variant of banana in Trevor's corpu.'i. lS qUIlC:

idiomatic~no othecn:duplication persisted to this extent. Trevor seemed to have a lot of fun witb this ward. \Vbc:n
he was about 1year old. banana served as the caver term for all fruit. and tbere are at least a dozen pronunclatlOns
attested during this rime. T0 save space these have been left out of the present table. but see the Appc:odix for
details.
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spaghetti Theresa
Ju/ia [dlbi] 1~9.7 Trevor [ri: sa] 2~ 11.1 0

[gEbi] 1~ 10.8
[SkEbi] l~lLI9-2).8

[sketi] 2;0.29
Trevor [gEdi] 1~4.27 - 1;9.2

together tomato
Trevor [gE:da--] 1~9.27 - 2~0.27 Julia [mena] 1~9.22 - 1~10.27

[meto] 2;0.11 - 2; 10.30
Trevor [me:do] 2;0.27

tomorrow umbreUa
Ju/ia [mowo] 1;7.16 - 2;0.17 Derek [bw&a] 1;11.30
Trevor [moro] 1;8.12 - 2~1.14 Sean [bela] 2~0.1

Trevor [brJ\:géE ] 1;11.1
[bre:waJ IJ 1.5
[bAwa] 1;11.5
[bWE:waZ] 2;1.0 - 2;1.14

vagina
Trevor [d3ai:na] 2; ILl 0

Bisyllables with final stress are also truncated by deleting the initial syllable. Agai~

the onset from the initiai syllable is often retained so as to replace a liquid. [n fact.. for

bal/oon.. be/ong, garage.. Marie, and police, when only one of the two target onsets is

realized.. the liquid is always deleted in favour of the initial non-liquid onset ([bun] bal/Don;

[[bOIJ] be/onge, [ga:d3J garage; [mi] Marie; [pis] police). The one exception is Trevor's

pronunciation ofgiraffe as (WéEf], which will tum out to be ofsorne interest. We also have

one example ofa nasal being replaced by a obstruent ([dis] Denise), as weIl as one ofa velar

overriding a coronaI ([ga:r] guitar) and ofa velar replacing a labial ([gu:s] caboose).
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l (15) Truncations ofa'a targets

again a100e
Julia [gen] 1~10.1 - 2J .24 Derek [won] 2;6.24
Sean [ge] 2;5.21 Trevor [io:n] 2~1.26

[gen] 2;7.11
Trevor [gel 0;10.28 - 1;0.8

[gen] 1;6.17- 2;3.3

apart arouod
Trevor [part] 1;9.29 Sean round] 1;11.12

Trevor [wau:n] 2;0.8

away baDoon
Derek [we] 2;2.30 Derek [bu] 1;11.6 - 2;2.1
Julia [WaI] 1;8.24 - 2~0.19 [bun] 2;2.25 - 2;4.26
Sean [we] 2; 1.25 - 2;8.23 Julia [bu] 1;5.28

[ben] 1;9.18 - 1;10.23
Sean [bA] 1;3.21

[bu] 1;4-1;7.18
[bum] 1~11.0

Trevor [bu] 1;4.19 - 1;4.27
[bu:m] 1;4.27 - 1;6.25
[bu:n] 1;9.29-1;11.14

behind belong
Derek [haind] 2;3.24 Julia [hOIJ] 1; 11.27 - 2;0.26
Trevor [hai:n] 2;0.8 -2;2.15 Trevor [0:1)] 2;1.5

caboose cement
Trevor [gu:s] 2;4.24 - 2;11.17 Derek [ment] 2; 11.27

Denise dessert
Trevor [dis] 1; 1. 17 - 2;2. 15 Julia [z&t] 2;8.7 - 2;9.24

enough excuse
Trevor [Mf] 1;10.5 - 1;11.25 Trevor [ku::za mi] 2;2.10 -. 2;6.6

(excuse me)

garage giratTe
Julia [gwa:dz] 2;8.25 Julia [cf3wref] 2~2.7

Trevor [ga:d3] 1;10.5 - 2;0.24 [drrefl 2;2.17 -.2;6.10
[garcf3] 2;1.5 - 2J.26 [dwref] 2;2.22
[grad3] 2;3.3 Trevor [wre:f] 1;9.1 - 1;11.14
[gra:d31 2;3.22
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guitar machine
Sean [tar] 2~2.12 Trevor UIJlrn] 1~8.26 - 2A.13
Trevor [gi] IJ.13-1).11 (sewing machine)

[gal 1~1.19-1~6.17 [0: Ji:n] 2~4.24

[ga:r] 1~7.20 - 2~1.5 (sewing machine)
[SO:3 Ji: :m] 2~8.5

(sewing machine)

Marie Merced
Trevor [mi] 1~6.17 - 1~9.2 Trevor [ssd] 1~ 11. 12 -2: 11. 10

Michele police
Trevor UE:U] 1~6.25 - 2~5 .26 Julia [pisrnren] 2~I. 10 - 25.3

(policeman)
[plis] 2~6.5

Trevor [pi:smam] 2~4.13

(policeman)

pretend surprise
Julia [tEnd] 2~1.20 - 2~3.30 Derek [pWaIz] 2~7.7

today
Derek [de] 2;8.19 - 3~2.0

3.2.2 The 'e/ephant' data

The constraints on word size introduced in § 3. 1 account for the fact that the trisyllables and

the finally stressed bisyllables are truncated., since a target-like production would exceed the

one foot maximum that the constraints impose. However, they say nothing about which

syllables are preserved. Two basic approaches have been taken in the recent literature to

explaining why the initial syllables are deleted. Echols and Newport (1992) propose that

children have a perceptual bias to the stressed and rightmost syllables, and so pick out these

syUables from the speech stream to rnake up their lexical representations. Production-based

accounts., on the other hand., assume that children's lexical representations include the syllables

that are deleted in truncation, and posit a process of mapping to a template (Gerken 1994,
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Wijn~ Krikhaar and den Os 1994).. or of circumscription of a prosodie unit (Fikkert 1994)

to generate the output fonn.

For the target words we have looked at 50 far, choosing the final foot, or the stressed

and rightmost syllables, would yield the same result. However, for initially stressed

trisyllables, these two approaehes make different predictions. If the target words are

prosodified as ('00)0 (see Hayes 1982), the tinal foot consists of the tirst two syllables.

Extraction ofthe final foot wouId thus preserve the tirst two syllables, while the stressed and

rightmost syllables are the tirst and third.

Claims about what the observed facts are here seem to split along factional lines, but

nowhere is sufficient data presented to assess those claims. While Echols and Newport (1992)

present statistics to show that stressed and rightmost is the dominant patte~ their analyses

lump together cJ'oo and 'oaa words, 50 it is impossible to tell how 'ooa words behave

(especially since these seem to be the rarer of the two).

Wijnen, Krikhaar, and den Os (1994), on the other hand, daim that in the Dutch

children's truncations that they studied, both patterns occur with about equaJ regularity. There

are, however, two eonfounding factors which make it diffieult to accept this daim at face

value. First, the target words that Wijnen, Krikhaar, and den Os give as examples of targets

for stressed and mediai truneations are in fact suffixed (i.e. œzdere and poppetje), 50 it is

possible that in saying [onda] and [popa] the children were merely producing the bare

stems. ID Secon<L because the unstressed final syllables in these target words are sehwa-final,

when a child produces a truncated version ofone of these words, one cannot he sure that the

ID Thanks to Janet Grijzenhout and Ruben van de Vijver for painting this out.
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medial schwa., rather than the final one~ is being produced. The identity of the accompanying

anset fails to provide an unambiguous cIue ta the source of the schwa, since an onset can be

drawn from a preceding syUable., as we have already seen in foons like [dIIas] for delicious~

and as we will shortly see for 'aaa truncations in English. In tbis respect y EngIish data are

potentially very revealing. Unstressed final syllables quite often end with coda consonants

(e.g. Margaret), syllabic sonorants (tricycle)., or tense vowels (buffa/o). Words such as these

can provide a cIear indication ofwhether the media! or final rime is being preserved.

Gerken (1994: 579) states that "the S(W) production template hypothesis predicts

~ in SWW words like elephant and animal, children should preserve the tirst weak syllable

more frequently than the second.'" Recognizing that tbis prediction is not fully borne out in

the relevant data that do exist., Gerken suggests that the preference for adjacent syllables is

overruled by a CV(C) segmental template., which demands that syllables must passess an

onset. In a word like é/ephant~ the SW template would select the first two syllables. Ho\\ever.

the second syUable does not fulfill the CV(C) template, given the additional assumption that

the [1] ofelephant is not the onset for the second syllable but instead closes the tirst syllable.

due to its being incorporated into the stressed syllable (it must also be assumed that children

are aware afthis syUabification and cannot alter it). Since the final syllable possesses an onset..

and it is weak, it is chosen., giving the pronunciation [EIÛtn] attested in Echols and Newport

(1992). This account makes the interesting prediction that words that have a cluster follav.ring

the stressed syllable~ and hence an available anset in the second syllable (e.g. amhulance)

should usually lose the final syllable in truncation. Gerken (1994: 581) finds sorne evidence

in data fram Klein (1978) to support a difference between words like elephalll and
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ambulance, but notes that ....a more extensive examination of children's early SWW word

productions is necessary" to test the predictions of her model. Il

It tums out that the data from the corpus under study here strongly support Echols

and Newport's ( 1992) position that stressed and rightmost is the regular pattern, and argue

against Gerken's alternative interpretation ofelephant-type words. The truncated productions

of initially stressed trisyllabic target words are presented in (16):

(16) Truncations of '000 targets

abacus AUison
Trevor [ée:JIn 1~8.7 Trevor [ai:] 1;3.5

[ée:tJus] 1~9.2 [aija] 1~3.10-2~2.7

[éekus] 1~9.2 - 2~O.8 [re:SAn ] 2~0.8 -- 2~2.3

[re:Jl\n 1~9.2

animal bicycle
Derek [éemo] 2~1.14 - 3~I.24 Julia [baIko] 1~8.4 -- IJO. 13
Julia [amo] 1~9.8 - 2~1.2 [baisko:] 2~O. 14 -- 25.7
Trevor [nono] 15.13 Trevor [gaiki] 1~5.5

Camu:] 1~7.20 -- 2;3.4

broccoli bufTaio
Julia [haki] 1~7.6 - 2;0.19 Julia [bl\fo] 2~O.14 - 2).9

camera cinnamOD
Sean [laellll\] 2~O.13 Julia [sImen] 1;11.15

[kremrl\] 2~O. 13 - 2;10.9
Trevor [kre:ma] 1;5.6 - 1;11.25

[kée:ma--] 2;0.3

Il What Gerken in fact finds is that e/ephanl-type words generally preserve the fmal S)'Uable. while
ambulance-type words vary between media! and final syUable retentioll. She claims that this is captured by her
account. since in a word like ambulance 'either weak syllable might be inserted into the W slot of the metrical
template' (1994: 581). However this contradicts her discussion ofSWWS words earlier in the paper. in which a
preference for the first weak syUable is crucial as weil as the quotation cited above in the teX!. in which the
prediction of the S(W) production hypothesis is explicitly stated. We must conclude. then.. that fmal-syUable
preservation for the ambulance class ofwords is problematic for Gerken's anaJysis.

-166-



company dominoes
Julia [kAmpi] 1~11.14 Trevor [da::nouz] 2~2.23

Sean [kAmpi] 2~0.27 [da:mno:8] 2A.3
Trevor [kumni:] 2~2.23

dungarees elephaot
Trevor [gAJJgi: z] I~IO.I Derek [Ewfan] 2~9.7 - 2JO.7

Julia [owo] 1~8.0
[apen] IJO.4
[aorants] IJO.27 - 2~0.13

Sean Cadi] 1~6.1
[EfEnt] 2J.19
[Elftnt] 3~1.18-3J.27

Trevor [E:ftnt ] 1~ 11.14 - 2~6.15

[E:tAnt] 1~11.14

favorite gallopey
Julia [fevat] 2~0.25 - 2~6. 1 Julia [gabi] 1;9.14
Sean [fevrIt] 3;2.12

medic:ine sesame
Julia [mEsIn] 1;11.12 Derek [sEma] 2;2.8
Sean [wapi] 1;7.14 [semi] 2;6.26 - 3; 1.28
Trevor [me::sIn] 2; 1.26 Sean [diduit] IJO.6

[me: sIn] 2; Il. 10 (Sesame Street)
[do dwit] IJO.17
(Sesame Street)
[sEsi stwit] 25.14
(Sesame Street)

spatula tricyc:le
Trevor [b~:tIA] 1; 11.23 Derek [twaIkl] 2~8.18-2;lO.4

vitamin
Trevor [ga:nun] 1;5.30

[bai:mi:n 1;6.9

This data set demonstrates a strong tendency for the rightmost rime to be preserved. Of the

words in (16), ooly two end in schwa (camera and spalu/a). In aIl the other words, the final

rime can be distinguished tram the medial one. For most of these words, the only attested
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tnmcations are ones in which the final rime in the target clearly corresponds to the final rime

in the child's production. Syllabic [1] in final position is produced intact. or as a non-schwa

vowel (e.g. (twaIkl] for tricycle, [amo] for animai), and tensevowels are retained (e.g. [hAfo]

for buffa/o, [baki] for broccoli), as are coda consonants (e.g. [sIrn&n] for cinnamon, [fevat]

for/avonle). For those few words that have truncated versions that show no evidence of final

rime retention ([aija] for Al/ison, [owo] for elephanl, (stma] for sesame), there are also

variants that do ([~:5An], [E:ftnt], and [semi] respectively).

While the truncations almost aIways preserve the final rime, for a large set of the

target words the onset ofthe media! syllable is chosen instead of the final one (e.g. [baki] for

brocco/i). Brocco/i, buffa/o., camera., dungarees.,/avorile., and spalU/a12 are always truncated

in that fashio~ as are sorne instances ofsesame and company. Most of these words have but

a single consonant separating the stressed and medial vowels, which shows that such

consonants are in faet eligible as onsets in children's truncations, contra Gerken's (1994)

solution for the e/ephant problem. What seems ta determine whether the onset of the medial

syllable is chosen is not whether it is part of a cluster., but whether it is less sonorous than the

final syllables onset. The basic sonority scaIe is given in (1 7) (see e.g. Sievers 1881, 1espersen

1904, Hankamer & Aissen 1974, Hooper 1976., Steriade 1982, Selkirk 1984., Clements 1990,

Rice 1992, Prince and Smolensky 1993, Blevins 1995, Gnanadesikan 1995):

(17) Vowel> Glide > Liquid > Nasal > Fricative> Stop

12 Several of these words bave alternate prononciations in aduIt English in which the medial vowel is
deleted. AD of them. however. are aJso trmseribed with the media! vowel intact in either Kenyon and Knott ( 1953 )
or Websters (1981). In IllY case.1be CODSODIIl1S surrounding the deleted vowel are retained in the syncopated adult
fona so an account still must be given ofwhy the child chooses one or the other.
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The scaJe is given in (1 7) in order of decreasing sonority~ vowels are the most sonorous

segment type., and stops the least. The way that the sonority scaJe plays out in the data at hand

is that the onset is taken from the target's media! syUable only when it is lower in sonority than

the onset of the final syllable. In all of the cases ofmedial onset retention., an obstruent (i.e.

a fiicative or a stop) from the medial syllable is chosen instead of a sonorant (i.e. a liquid or

a nasal) from the final one. This is fully parallel to the data from initial truncation examined

in the previous section., in which obstruents usually replaced liquids., and sometimes replaced

nasals.

One apparent difference between initial and media! syUable deletion is that in the latter

there is no evidence of the place specification of the consonants playing any role. However.,

it tums out that there are no initially stressed trisyllabic targets with the relevant arrayof

consonants (e.g. with a labial onset preceding a coronal onset., where they are equal in

sonority). Note too that onset selection that is sensitive to place of articulation is less

consistent even in initial syllable truncation.

ln the account of these patterns that follows., 1 will tirst discuss the constraints

responsible for the preservation ofthe stressed and rightmost syllables. 1will then analyze the

robustly attested pattern ofsonority driven onset selection., and provide evidence that this is

an instance ofminimal violation in the child system itself We will return to the onset choices

based on place of articulation in §3.3 .
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3.2.3 Stressed and rightmost preservation as Faithfu/lless

The basic intuition underlying the approach ta content preservation taken here is that certain

kinds of phonologicaI elements~ in particular, those that are prominent, are heads of

constituents~or lie at the edges ofdomains., have a special status. This is formaIized in terms

ofFaithfulness constraints that specifically target such entities (Benua 1995. Itô~ Kitagawa.

and Mester 1995, and McCarthy 1996). S1REss-fAITIi, for example, requires the preservation

of stressed elements (see §2~ cf MAXfT-HEAD in Itô~ Kitagawa and Mester 1995 and

HEADMATeH in McCarthy 1996): 13

(18) STREss-fAITII
An Input stressed element must have as its Output correspondent a stressed element

This constraint plays an important role in explicating child truncations~ since they aImost

always preserve the stressed syllable. Across the three word types we have examined. we have

seen that the stressed nucleus is consistently preserved.

To ensure the preservation of the final syllable~ we cao invoke the notion of

edge-anchoring introduced in McCarthy and Prince (1994, 1995). ANCHOR constraints are

edge-specific Correspondence constraints, which Iike the Alignment constraints of McCarthy

13 l use S11ŒSS-FAITH • rather than a coosttaint on the preservation of the prosodie head because Il makc..s
no impüeit claim about whether or not the child's Input representatiOD is prosodified or DOt. Preservation of the
stressed syllable could simply he preservation of the most acoustieally salient syUable. Given that ",unis \\ Ith
secoodaIy stress on the initial syOable. like musemn. show preservation of the main stressed syllable. this I,;()ostramt
might need to he relativized to Ievel ofheadedness (Foot vs. Prosodie Ward). or ta degree ofsalience. On the other
hancl Fikkert (1994) shows that the rightmost foot. rather than the most prominent one. is often chosen ln her
Dutch truncation data. A full discussion of the relevant cases would take us far off traek. and would requtre
considerable querying of the corpus. 50 1 leave this issue for further research.
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and Prince (1993)~ fonnally recognize the importance ofthe edges of domains.l~The ANCHOR

constraint relevant here is the one in ( 19).

(19) ANcHoR-RIGHf 1-0
Elements at the right edge of the Input word and the Output word stand in
correspondence

Assuming for the moment that "element''' in the formulation of these constraints refers to

syUabJes~with STREss-FArlli and RIGfIT-ANCHOR ranked above any competing constraints.

the stressed and the rightmost syllabJes will be preserved in the truncated form.

As it stands. we have not introduced any constraints that do compete with

STREss-FA11H and RIGHI'-ANCHOR. The one possible confliet arises in the case of the finally

stressed bisyllables~ which preserve only the stressed syllable, which also happens to be the

rightmost one. Fikkert (1994: 209) reports that tbis type of word is sometimes augmented

with an epenthetie vowel to foon a bisyllabie foot. In present tenns., tbis would be driven by

the need to satistY FOOTBIN at the syllabic level. Interestingly" epenthesis hardly ever oceurs

in the present data set (a similar finding in experimental data on ehild English is presented in

Kehoe and Stoel-Garnmon 1996). The ooly exception is [ku::za mi] for excuse me~ in which

the epenthesis could weU he serving to break up the [zm] cluster. The Jack of epenthesis might

indicate that RIGHr-ANcHOR dominates FOOTBIN~ but it may aIso he that FOOTBIN is satisfied

at the moraic level in these children's systems (cf Fee 1992~ 1995); recall that FOOTBlN

14 McCarthy and Prince (1995 :371) note that Alignmenl between prosodic categories can a1so he
lèxmulated in terms ofÀ.'JCHOR ifcorrespondence is taken to be reflexÏve. Under this interprclation. a constraint
demanding that a segment at the edge of a foot have a correspondent at the edge of a Prosodic Word would be
satisfied if a segment thal is edgemost in a foot is itself edgemost in a Prosodic Ward. 1 rclain the version of
Alignment in §3.1 not only for expository case. but aIso to facilitate comparison with McCarthy and Prince
( 1994a).
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requires syUabic or moraic binarity. Because vowel length does not appear to be very reliably

transcribed in the present corpus., and the status of bimoraic syllables in these children's

systems is therefore difficult to ascertai~ 1 will leave the choice between these alternatives

open.

3.2. -1 Constraints on anse! preservation

In this sectio~ 1 will start by discussing the apparent exceptions to stressed and rightmost

preservation seen in truncations of initially stressed trisyllables7 which as demonstrated in

§3.2.2., result not from free variation between the retention of final and medial syllables, but

rather from the choice of a lower sonority onset. For words whose final syllables begin with

obstruents., that consonant is always preserved in the truncated form. 1S In cases where the

onset of the final syllable is a liquid and the preceding onset is an obstruent or nasal (e.g.

buffalo and camera)., when one of the onsets is deleted., it is always the Iiquid~ if the onset of

the final syUable is a nasal, it is sometimes lost if the preceding onset is an obstruent (sesame

and company; though cf vitamin)., but not if it is another nasal (animal, cil1namon. and

domino). 16 Sïnce liquids are more sonorous than nasals., which are in tum more sonorous than

15 Two apparent c:xœptioos are [aijaI fm- Allison. and [:lWo] for elephant. Tbese were very early versions
ofthe words. produœd by Trevor and Julia respectively. They were later replaced by forms dlat did preserve the
obstruent. These two tokens aIso stand out in dlat they don't preserve die final rime. It seems theu. dlat these are
representative of an earüer developmental stage.

16 There is aIso DO evideoce for a preference ofstops over fricatives. The ooly word with a stop onset in
the medial syUable and a fricative in the rmal one is medicine. and the truncations preserved the fricative rather
tban the stop. Further evidenœ is needed to determine whther or not this division in the sonority hierarchy plays
any mie here.
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obstruents., the choice of the media! onset appears to be motivated by a search for a less

sonorous obstruent.

The rnarkedness ofhigh sonority onsets is weil attested in both child language (Fikkert

1994,17 Gnanadesikan 1995, 1996), and in the phonologies of the world's languages (see e.g.

Clements and Keyser 1983). The connection between the two is made particularly explicitly

in Gnanadesikan (1995). She shows a c1ear parallel between cluster reduction processes in

Sanskrit reduplication., and in a stage ofthe phonological development of an English speaking

child (age 2;3 ta 2;9). In both instances., clusters are reduced by choosing the least sonorous

member. 18

In the analysis ofthe role of sonority in truncation, we must tirst account for the fact

that where sonority considerations do not come into play, such as when the final onset is an

obstru~or bath are nasalS,19 the onset is taken from the final syllable of the target ([rekus]

for abacus, [sImEn] for cinnamon). Above., 1 interpreted the constraint ANCHoR-RIGHT as

requiring that a syllable at the right edge of the Input word have a correspondent at the right

edge of the Output Prosodie Word. This is in fact based on an expository simplification. [n

17 While sonority plays a relatively important role in the patterns ofcluster redUCtiOD that Fikkert ( 1994)
docmnen~as sbe points out. it C8JD1O( be the sole determ..ining factor in order of acquisition of simple onsets. since
nasals emerge consistently earlier than fricatives (Fikkert 1994: 68).

II There are instances of cluster reduction in child language which nm counter to the predictions of
sonority preference. Some children exhibit a stage in the development ofobstruent+liquid clusters in which the
liquid. rather than the obstruent, is selected. This occurs foUowing the stage in which the clusters are reduced to
obstruents.. and prior ta the stage in wIrich the clusters are produced faithfully (Compton and Streeter 1977. Fikkert
1994). Fikkert refers to the choiœ ofthe liqujd as a 'selection strategy' and does not provide a grammatical 8CCOunt
of il. This stage is certainly worthy offurther study.

19 Unfortunately, then: are no data on wbat happens when both syUables hegan with approximants. but
based 011 the instances in wbich nasaJs occum:d in both positions. it is likely that the rightmost approximant would
he retained.

-173-



McCarthy and Prince's (1995) theory ofCorrespondence, the elements in Correspondence are

not syUables, but rather segments (see aIso McCarthy 1996). Under this view, the constraint

only requires that the rightmost segment of the [nput and Output representations stand in

Correspondence. Because it says nothing about segments internai to the word,20 we do not

yet have any explanation for why the default case is that the final syllable's onset is retained.

The relevant constraint here would appear to be the Faithfulness constraint

CONTIGUITY, which is violated when non-adjacent elements in the Input become adjacent in

the Output. McCarthyand Prince (1995: 371) state the version ofCONTIGUITY that targets

the Input string (I-CONTIG) as in (20).

(20) I-CONTIG
The portion of SI standing in correspondence fonns a contiguous string.

SI refers here to the Input string. The diagram in (21) illustrates why [rebus] as the output for

abaclis runs afoul of I-CoNTIG:

The subscripted numbers indicate the Correspondence relation between the strings, and the

underlined segments in the Input string are those that stand in that relation with segments in

the Output string. The break in the underlining signais that there is a violation of [-CONTIG.

20 For the ODe case wbere the rightm<k;t segment of the Input is deleted 50 as to yield a less marked coda
(Derek's [Ewfan] for elephant). wc could assume that ANCHOR-R1GHT applies gradiently (Alderete. Beckmm.
Benua. Gnanadesikan. McCarthy. and Urbanczyk (996). go that the rightmost segment in the Output lies in
correspondence with an clement as close to the right edge as possible. given the dominance of higher ranking
stnlctlu'al constraints. The other possibility would be to assume that the fmal segment [nJ is in fact in
wuespoodence with bath Input Ini and ltI (sec the discussion of fusion in chapter 1). and that A."lCHOR~RIGHT is
in fact fully satisfied.
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This purely segmentai statement ofI-CoNTIG is not quite sufficient., however. As (22)

shows. the optimal candidate al50 violates it:

Since the optimal candidate fares no better on this constraint, it cannat explain why it is

chosen. This problem eao be remedied by relativizing eontiguity to prosodie category

(Lamontagne 1995)., in this case., to the syllable. The revised statement is given in (23):

(23) I-CoNTIG-a
The portion of St standing in correspondence with the constituents ofa syllable forms
a contiguous string.

This constraint requires that the segments within a given syllable must be taken trom a

contiguous string within the Input. The iIl-formed and the optimal candidate are compared

with respect to tbis constraint in (24). Syllable boundaries are indicated with brackets ~ 1

(24) a. 1: alb2a~s.S6 0: [atl[c4uSS6 ]

b. 1: il,Qza3c:LlsS6 0: [adfbzuSs6]

.rI-CONTIG-O
* I-CoNnG-CJ

r..

In (24a), aIl ofthe elements within each syllable are drawn from a contiguous portion ùfthe

Input string, 50 I-CONTIG-O is satisfied. In (24b), though, the constituents of the final syllable

stand in correspondence with a non-contiguous input string, whieh ineurs a violation of the

constraint.

Zt 1 assume an unmarked CV ~Dabificationhere. 1am not aware of&DY evidence bearing on the: quc:suon
of whether children's prononciations possess the post-stress ambisyllabicity (Kahn 1976) or r~~'lJabwcalion

(Selkirk 1982) claimed to exist in mature English. 1 aIso assume that the final consonant is incorporatc:d as a~.
rather than heing unsyUabified. or syUabified as the onset ofan empty-beaded syUable (cf. Goad 1996b).
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The combination of ANcHoR-RrGHT~and I-CoNTIG-O yields the preservation of the

finaI syUable., including its onset. We can now consider the cases in which the onset is taken

from the media! syllable., in violation ofI-CoNTIG-o. As we have seen., tbis occurs when the

media! onset is less sonorous than the final one. The relative markedness of onsets ofgreater

sonority can be captured by positing a set of constraints that penalize consonants of the

various degrees ofsonority., which are arrayed in a fixed rankin& with the degree of sonority

correlating to the ranking of the constraint (see e.g. Prince and Smolensky 1993~

Gnanadesikan 1995). Assuming that vowels and glides differ ooly in their syllabic position.,

the sonority scale in (17) yields the onset markedness hierarchy in (25):

(25) *Y-ONS» *L-ONS» *N-ONS» *f-ONS

*y-oNs is violated by a vocalic (glide) onset., *L-ONS by a liquid onset, *N-ONS by a nasal~

and *f-ONS by a fricative. 22 Assuming that stops constitute perfect onsets, there is no

constraint penalizing their appearance in that position. Because liquids are rea1ized as glides

in most of the child data we will be concerned with., the ranking between *y-ONS and

*L-ONS is of no particular consequence. Therefore, 1 will henceforth collapse them inta a

single constraint *A-ONS (* APPROXIMANT-ONSET).

The ranking ofI-CONTIG-O with respect to tbis hierarchy will generate the pattern of

anset selection seen in the data. The c1earest pattern is the selection of the media! onset when

22 These eoosIraints could be forrna1i7ed without reference to a formaI primitive 'Onset' (sec Prince and
Smoleosk}· 1993. Gnanadesikan 1995 for IWo proposais). but the statements here are adopted for simplicity's sake.
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the final one is a liquid.. as tbis occurs without exception for a substantial number of target

words. This indicates that *A-ONS ranks above I-CONTIG-o:

(26) *A-ONS »I-CONTIG-O

Input: buffaIo *A-ONS I-CoNTIG-a

a. (hAfo] t/ *
b. [bAWO] *'.

Candidate (26a) violates I-CONTIG-a., but it avoids the violation of*A-ONS which rules out

the competing (26b).

The ranking ofI-CoNTIG-O relative to *N-ONs is less c1early detennined by the data.

Sesame and company have variants that indicate the dominance of *N-ONS ([sssi] and

[kAmpi]), but aIso others that attest to the reverse ranking ([kumni:] and [semi])., while the

two truncations of vitamin both obey I-CONTIG-a. For the one target word where it could

have an effect., *F-ONS is always ovenuJed by I-CoNTIG-a, producing [me:sln] in all three

tokens. I-CoNTIG-a thus varies somewhat in its ranking with respect to *N-ONS., but as far

as can be told., dominates *f-ONS in the grammars producing these truncated forms. These

rankings yield the hierarchy in (28).

(28) *A-ONS» I-CoNTIG-a / *N-ONS» *F-ONS

The slash in the hierarchy between I-CoNTIG-O and *N-ONS should be interpreted as

indicating that the systems under consideration vary with respect to their ranking. It is

impossible to know whether the ranking varies from stage to stage, or from word to word
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(see Chapter 2 on lexieaJly specifie eonstraints). Even though the data related to nasals and

fricatives are far too sparse to support any firm conclusions, it is interesting that they are

consistent with the presumed fixed ranking of the onset markedness constraints~ whieh

prediets that amongst these three constaints, the etfects of*A-ONS should be the strongest~

those of *F-ONS the weakest, and those of *N-ONS in between the other two. Similar

evidence cao be found in the data from initial truneation., to whieh we tum next.

3.2.5 Onset choice in initial truncation

Just as ANcHoR-RIGI-ff targets ooly the rightmost segment when Input-Output

Correspondence is mediated by segments~ rather than syllables~ STREss-FAITH will ooly

require the preselVation ofthe vocalic nucleus bearing stress. Onset choice in initial truncation

will thus he govemed by the interaction of the same constraints that select the medial onset:

I-CONTIG-(J and the onset markedness constraints. Here l will discuss the parallels between

the data from intial and media! truncation.

As would be predieted by the ranking of *A-ONS over I-CoNTIG-a~ the initial onset

is aImost always chosen to fonn a syllable with the stressed nucleus when one of the onsets

is delete<L and the medial syllable starts with a liquid (e.g. [dIfas] delicious, [gI\:wa] gori//a.

[ma:kas] maracas; [bun] bal/oon, [h0IJ] be/ong, [ga:d3l garage, [mi] Marie, and [pis]

police). The aa example of[wref] for giraffe will be discussed in the context of the evidence

for nùnimaI violation in the next subsection. In the 0'00 data, there are two cases where the

initial obstruent does not replace a following liquid onset, but these seem amenable to

explanation. The first is (ri:sa] for Theresa, which Trevor produeed at the relatively late age
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of2~ 11.10, at which point it may weU he that I-CoNTIG-o has been promoted above *A-ONS.

A similar developmental sequence can he seen in Julia's [pedo] for potato later being repJaced

by [teto], though this involves the interaction of I-CoNTIG-a with place sensitive constraints,

which will be discussed in § 3.3 (see aIso Fikkert 1994:240, fig. 71).

The second 0 '00 case is [ma:mi] for sa/ami, in which the liquid is repJaced by a nasal.

It seems quite possible that this process, widespread in Trevor's corpus, is in faet an aJternate

means of fulfilling the demands of *A-ONs, which is exploited when there is a nasal in the

Input (cf the description of'phophylactic hannony' in Drachrnan 1976). In aIl the examples

1have been able to find, the nasal replaces an onset approximant. Unfortunately, for most of

the duration of this process, there are no approxirnants in coda position, since liquids are

generally vocalized. Sorne other examples include [nana] for Loma (1 ~4.2 - 1~7.26).

[mEmEn) for melon (15.18 - 1~9.2), [mIma] (1;6.8 - 1;7.26) and [mIrnar] (1.9.1 - 1~9.2)

formin-or, [1lÎlJ] for ring (l;5.9 - 1;7.28), and [kainIrJ]forcrying(l~7.26 - 1;8.14). A

description and account ofthe full set offaets surrounding tbis process is clearly the topic for

another paper, but as far 1 can tell from preliminary investigation, obstruents participate

neither as targets nor as triggers (cf the liquid harmony in the Amahl corpus in Smith 1973,

discussed in detail in Goad 1996a, to appear).

Another parallel with the data from medial truncation that can be observed in initial

truncation is in the relatively weak effect of *N-ONS. Though Denise is consistently [dis],

banana is produced as both [brens] and [mena], while cement, tomato, and tomon-ow aJways

appear with the nasal intact. This again provides indirect evidence for the fixed ranking of

*N-ONS beneath *A-ONs, but the resuJts must continue to he treated as preliminary, and not
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only because ofthe small number ofexamples. Here we must also parcel out the effect of the

tendency~ not seen in the medial deletion dat~ to preserve segments with particular places of

articuJation. Usually labials (and sometimes velars) replace coronaIs (see Smith 1973, Fikkert

1994: 239). Onset selection in all ofbœ1Olla, cement, tomato~ and tomo"ow could be affected

by tbis labial preference.

3.2.6 Minimal violation in onset selection

For the data we have looked at so far~ *A-ONs could be taken to be fully satisfied. The ooly

case in which we have seen it to he violated was in [ri:sa] for Theresa., wbich was claimed to

he the produet ofa later stage., in which the ranking of *A-ONS and I-CoNTIG-a is reversed.

However., this could equally be captured by eliminating *A-ONS from the grammar in this

later stage. In this section., 1present data that show that *A-ClNs is in faet violated at the same

rime that it is detennining the output oftruncation; that it is not fully satisfied, but minimaJly

violated. l will then provide an account of these faets.

One example is Trevor's pronunciation ofgiraffe as [wref] (1 ~9.1 - 1J 1 14) This

pronunciation occurs at the same time as garage is being produced as [ga:d3J (1 JO 5 -

2~O.24). In tbis case, the initial affiicate [d3J in the target is itself a marked segment. for

reasons independent of sonority. A nearby demonstration of its markedness is that [d3J

surfaces as [d] in most of Julia's pronunciations ofgiraffe. Rather than alter the segmenc

Trevor deletes it and retains the approximant. Thus, the markedness of affiicates is overriding

the dispreference for approxirnants. The importance of this example to the current discussion
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is that even in the same context in which an approximant onset is generally discriminated

against by replacing it with an obstruent~ under certain circumstances it surfaces.

Approximant onsets can aIso appear in tms position when the initial syllable provides

no anset. For example, eleven surfaces as [jeban] (Julia 1~9.15), and araund as [wau:n]

(Trevor 2~0.8), which can he contrasted with delicious as [dIIas] (Julia 1~ 11.27), and garage

as [ga:d3] (Trevor 1;10.5 - 2~0.24). Here agai~ the fact that approximants are permitted in

the same position from which they are eliminated when there is an available obstruent c1early

shows that *A-ONS is not fully satisfied.

Returning to media! truncation~ we can adduce similar evidence by comparing the

truncated forms in which approximants are deleted, to bisyllabic targets with medial

approximant onsets. The table in (3 1) shows the result of that comparison.

aao vs. oa targets

Julia pillow [prwo] 1;7.17 - 3:0.22
broccoli (baki] 1;7.6 - 2;0.19 yellow [jEwO] 1;8.27 - 2~10.16

buffalo [hAro] 2;0.14 - 2;3.9 carroi [ker/wU] 1;9.18 - IJO.IO
favorite [fevat] 2;0.25 - 2;6.1 [kerIt] 1;11.14 - 2;5.8

Trevor berry [beri]/[bewi] 1;4.23 - 2;5.4
camera [kre:ma] 1;5.6 - 1;11.25 yellow [je:wow] 1;8.6 - 1;8.7
dungarees [gIuJgi: z ] 1; 10.1 (je:jo] 1;8.1 1 - 2;0.3
spatula [bre:tIA] 1; 11.23 pillaw [prwo] 1;5.19 - 2;6.1

Sean
camera [kreJl1l\] 2;0.13 carry [kEri] 2;0.23 - 3;0.17

(31) 1

In the bisyllables on the right hand side of the table, we see that approximants occur in the

very same position in which they are avoided in the truncated productions on the left.

..y
,\..
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These examples are analogous to ones that Gnanadesikan ( 1995) introduces in her

discussion ofonset reduction. ln the stage that Gnanadesikan describes.. when the target word

supplies a single high sonority onset.. it is represented faithfully in the child's production. It is

ooly when the Input contains a c1uster that the effects of the constraints demanding low

sonority onsets are observed, in the selection of the least sonorous of the members of the

c1uster. This provides one of the instances of minimal constraint violation in the child

language data that Gnanadesikan uses to argue for an approach to acquisition based on

Optimality Theory..!3 She shows that the facts can be straightforwardly captured with

outranked structural constraints.. but cannot be dealt with in a principled fashion under the

assumptions of fully satisfied constraints and/or ordered mies. The analysis to follow draws

heavily on Gnanadesikan's account.

The first question 1 will address is, what permits the violations of • A-ONS in the

non-truncated forms? In the truncation examples, the liquid is deleted. This means that

MAxI-O.. stated as "every Input segment has a Correspondent in the Output", must be

dominated. In § 3. 1. 1, we saw that MAx1-0 must be ranked below the constraints enforcing

the one foot maxim~ since ifit were ranked above them., truncation would be blocked. Also

dominating MAxI-O is the constraint ·COMPLEX ("No complex onsetsn
: Prince and

!llnsaeadof"minimal violation.... Gnanadesikan uses the term "'emergence of the unmarked-. foUowmg
McCarthy and Prince (1994). The emergence of the unmarked refers ta a scenario in which a language genera1l)·
permits a maded stnJcture. but the unmarked counterpart emerges in a particular environment in which the
constraint forcing the appearance of the marked structure (usua1ly a Faithfulness constraint) rails to apply. The
-emergenœ of the 1DIIIJ8rtœcr is ODe subset ofthe broader range ofcases wc can descnbe as instances ofminimal
violation. which would aIso encompass the -emergence of the marked..... where a language generally respects a
structural cœstraint. except in a particuIar context (see e.g. McCarthy 1996 on codas in Rotuman). The other case
ofthe emergence ofthe UllllUlIked which Qnmadesikm discusses in more dep~ is the existence of an OCP effect
that applies only when there is a choice ofonsets.
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Smolensky 1993)~ which rules out a candidate in which the obstruent and the liquid fonn a

single complex onset, as in [bAfwo] for buffa/o. 2
" This type ofOutput does occur following

the stage in which liquids are deleted~ as in Julia's [plis] for police at 2;6.5~ which would

indicate the promotion ofMAXI-O above *COMPLEX. In the following illustrative tableau..

FTBIN~ AI..IGNLEFf~ and PARSE-a are merged into a single WORDSIZE constraint.

(32) WORDSLZE~ *COrvtPLEX » MAxI-O
1

Input: buffalo WORDSIZE 1 *COrviPLEX MAXI-O:
1
1 **a. [bAfo] t/ 1
1
1

1

b. [bAfwo] 1

*' *1
1

:
1

c. [bAfawo] *'
1
1. 1
1

In the case of a bisyllable with a single intervocalic consonant~ neither the word size

constraints nor *CorvtPLEX apply. Therefore~ so long as MAXI-O is ranked above *A-ONS~

it will choose the candidate without deletion: 25

24 Such clusters couJd aIso he helerosyUabic. in which case. a constraÎDl other than ·COMPLE."X wouJd he
al work.

2S A COl1straint dcmanding syUables with onsets (e.g. Prince and Smolensky's 1993 O?-:SET constraint)
also favors this result.. and could he invoked in addition lO. or instead ofMAxI·O to derive il. As Heather Goad
points out. this wouJd yield motber case of minimal violation in development: ONSET is often fully satisfied at the
outset ofdcvelopment, with epenthesis Œ reduplication filling empty onsets. At the stage(s) we are COl1cerned widl
here. word-initial vowels are toleral~ in violation of the constraint.

-183-



(33) MAXI-O» *A-ONS
1

Input: yellow WORD 1 *COMPLEX MAx *A-ONS1
1

SlZE 1 1-01

1
1 *,a. [jEwO) t/ 1
1
1

1

b. (jEO) 1 *'1
1
1

This tableau shows that when the higher ranked constraints are satisfied by a faithful parsing,

MAXI-O ovenules the lower ranked onset markedness constraints. However~ when the

WORDSIZE constraints and *COMPLEX force violations ofMAxI-O~ the onset markedness

constraint is given the opportunity to select the less marked onset:

(34) Aetivity of·A-ONS under domination
1

Input: buffa/o WORD 1 *COMPLEX MAx *A-ONS1
1

SIZE 1 I-O1

1

a. [bl\fo) t/
1

**1
1
1

1

b. [bAfwo) 1 *' *1
1

!
1

c. [bAfawO) *'
1

*1. 1
1

:
d. [bAwa] 1

** *'1
1
1

..­
·f..

The WORDSIZE constraint{s) and *COMPLEX each campel one violation ofMAxI-O. Since

(34a) and (34d) fare equally with respect to MAXI-O~evaluation is handed on ta the lower

ranked *A-ONS, which decides in favour of [bAro) .

-184-



The other cases of minimal violation would be handled in a similar fashion. For the

examples in which an approximant occurs in word initial position when the target does not

supply an initial obstruent (e.g. e/even as [jeben]), the constraint hierarchy we have a1ready

established would generate the correct results: [jeben] is chosen over [eben] due to the

dominance of MAxI-O over ..A-ONS. For giraffe as [wref], *A-ONS must be dominated by

a constraint against [d31, as weil as an IoENTIrY constraint that militates against changing the

affiicate to an obstruent (on the form ofthese constraints, see McCarthy and Prince] 995. and

chapter 1 above). Note that IoENllTY is a1so needed in all of these cases to force the

approximant to surface as such., rather than as an obstruent (see Fikkert 1994: 6 [-62 for

examples in which target approximants do in faet become obstruents).

3.2.7 Comparison with other approaches

The most robust empirical finding in the area of onset selection is that when the mediaJ

syllable of '000 target words., or the initial of0'00 or 0'0 words is truncated.. the onset of the

deleted syllable usually replaces the onset of following target syllable, when the latter is an

approximant., and the fonner is a nasal or an obstruent. This was claimed to be driven by the

markedness ofapproximant onsets relative to that of nasals and obstruents.

Fikkert (1994:240) sketches an analysis of initial syllable deletion faets in Dutch child

language that is in sorne respects quite sunilar. She draws a parallel between the onset

substitutions, and the faet that in her data, approximant onsets are in generallate to emerge.

This leads her to claim that examples in whicp approximants are replaced in truncation "'are

context-free substitutions, govemed by the child's onset template." A template, as traditionally
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conceived~ must be fully satisfied~ and its effects should generally be context-free (though

context sensitivity can ofcourse be stipulated). However, we have seen that the replacement

of approximants in the present data set is massively context-sensitive, which would argue

against the extension ofFikkert's analyses to these cases. Approximant onsets do occur when

no better onset is made available in the Input. With minimaUy violable constraints~ we can

capture the faet that an unmarked onset is selected when possible~ but that a marked onset is

otherwise allowed.

As we have~ the use ofSTRESS-fAITH and ANCHOR-RIGf-IT produces an account

of child truncation that in sorne respects mimics that of Echols and Newport (1992). Since

the truncations of initially stressed trisyllables examined here overwhelmingly support the

predictions of that model against the alternative presented in Gerken (1994)~ tbis can be

considered a positive resuIt. There are significant ditferences between the approach here, and

that of Echols and Newport~ though. First, there is no reliance here on the assumption that

the syUables are lost due to misperception of the adult target. Most of the criticisms of tbis

assumption that have emerged in the literature are based on the faets that the weak syllable

is usually variably present in children's productions, which is amply demonstrated in the

Appendix, and that material from the unstressed syllable is preserved (see Fikkert 1994,

Gerken 1994, Wijnen, Krikhaar, and den Os 1994, but see also Paradis, Petitclerc and

Genesee 1996). These observations suggest that the child perceives the unstressed syllable

that is deleted in production, though Gerken (1994:568) does show that these facts could be

reasonably interpreted in a perception based account.
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A more important difference is that this analysis recognizes that there is more ta

truncation than simple retention of the stressed and rightrnost syllables (see Fikkert 1994~

Gerken (994). The daim here is that the forces motivating the retention of these syllables

interact with other types of well-formedness constraints.. in particular.. constraints that

optimize syUabic structure. Crucially, these constraints are minimally violable.. rather than fully

satisfied. The insufficiency offully satisfied constraints is clearly pointed to by the difficulties

that the S(W) template model., and the perceptual bias account.. have in dealing with the

elephant data. In large p~ the difficulties stem trom the faet that these analyses are based

on categorical daims that the mapping trom adult to child fonn must choose stressed and

adjacent syUables.. or stressed and rightrnost ones. However, once restrictions on mapping are

taken to be minimally violable.. constraints demanding preservation of adjacent elements trom

the Input (i.e. CONTIGUITY), and constraints demanding preservation of edge elements (i.e.

ANCHORING) can be played off against each other, and against constraints demanding

unrnarked Output prosodic structures. The data and analyses supplied in this section illustrate

sorne results ofthat interplay_

3.3 Minimal violation across development stages

The consequences of the novel view of child language.. and especially of development, that

minimal violation affords have oruy begun to he explored., even within phonology, let alone

other areas, such as syntax. Working in the ftamework of Naturai Phonology~ which is in

sorne imponant respects similar to the present one, Stampe (1969) claims that there are three

ways that a child overcomes natural processes: they can be suppressed.. ordered or limited.
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Suppression is equivalent to shutting off a constraint; here minimal violation offers nothing

new. The effects of rule ordering do overlap in certain ways with the effects of constraint

ranking; it remains to he seen whether constraint ranking captures all that mIe ordering does

(see Gnanadesikan 1995 for child language evidence that the reverse is not true). To limit a

process, Stampe (1969:443) says, is "to limit the set of segments it applies to or the set of

contexts it applies in." In the rule-based system ofNatural Phonology, the limiting conditions

are specifie to each process, and must be stipulated for each one. The same would be true in

a theory offully satisfied constraints; ifa parameter is given intennediate settings between on

and off: for instance, these intennediate settings must be stated separately for each parameter.

It is here that minimal violation promises significant explanatory advances, since any

constraint that serves ta limit the effects of a lower ranked constraint can simultaneously

outrank and limit any of a number of other constraints. And to the extent that limiting

conditions are not specifie to particular processes, but instead are of wider generality, the

present framework will continue to find empirical support. In tbis section, [ document a case

in which the effects of the limiting constraints do in faet extend beyond the specifie process

in question..We will see that the constraints on place Faithfulness that serve to limit the scope

of consonant harmony also play a role in the cases of onset selection that are motivated by

place ofarticulation differences between the segments.

3.3.1 The consonant harmony constraint

Consonant harmony in ehild language refers to a process by which non-adjacent consonants

assimilate in place or manner. Here, we will be concemed exclusively with the assimilation
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of primary place features~ the mcst prevalent and widely discussed fonn ofchild consonant

harmony. Sorne examples from Trevor's corpus are presented in (35).

(35) a. [gIgC] tick/e (l~7.28)

d. [piwi] n'"( 1;6.25)
b. [kJ\ ] tongue (l~7.28)

e. [bop] boat (1 ~8.(2)

c. [kog] cold (1;8.7)
f (gIgu) pick/e (l ;9.2)

These examples show that consonant hannony cao be regressive (35a.,b~d,f) or progressive

(35c,e)~ it can target coronaIs (35~b~c~d,e) or non-coronaIs (35t)~ and it can be triggered by

velars (35~b~c~f) or labiaIs (35d~e). They further demonstrate that the target and trigger cao

differ in manner (35b~d)/6and that vowels with various place specifications cao intervene.

Consonant harmony is rarely attested in a single childts corpus in the range offashions

illustrated in (35). It is usually limited in one or more ways: ta regressive directionality (e.g.

Smith 1973~ Cruttenden 1978), ta coronaI targets (Smith 1973, Stoel-Gammon and

Stemberger 1994), to velar triggers (Smith 1973), or ta consonants with an intervening

homorganic vowel (Levelt 1994). One consequence of constraint violability is that it is in

principle possible ta attribute different varieties of consonant harmony to a single motivating

constrain~ with the differences between them being captured by the ranking of that constraint

with respect to others (cf the discussion of "Color" harmony in Padgett 1995a: 390).

Constraint violability also allows us ta make formai use of the traditionaI idea that consonant

harmony is itself a limited (or partial) form of the full reduplication that is so common in

babbling and early speech (see e.g. Jespersen 1922: 109; Goad 1993: 296). It seems likely that

for children at an early stage of development, there is an advantage to gestural repetition at

26 Because [vaice) is difficult to accurately transcribe in child speech (Macken and Sarton 1980).
examples in which the target and trigger differ in other featurcs are more CODVÎDCing.
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sorne level of speech production (see Menn 1976, Vihrnan 1978). 1 suggest that this

preference for repeated gestures is incorporated into the child's grammar as the constraint

REPEAT (see Vip 1995 for a broader formulation):27

(36) REPEAT

Successive consonants must agree in place specification

The stipulation that the constraint applies specifically to the place specification of consonants

is an expository simplification that could ultimately be replaced by the use of independent

dominating constraints, 50 as to complete the connection with full reduplication. It should be

emphasized that the exact nature of the constraint driving consonant harmony is to sorne

extent independent ofthe line ofargument here: what is crucial is how tbis constraint interacts

with consonantal place Faithfulness (cf Levelt 1995, Stemberger 1995, Goad 1996, to appear

for other approaches). It is to that area that we now proceed.

3.3.2 The limitation ofconsonant harmony: the data

Both Trevor and Sean display what rnay be referred to as velar dominant hannony, in that

labials, and coronals assimilate to velars. A full list of the words that undergo

coronal-to-velar, and Iabial-to-velar assimilation that 1 have extracted from Trevor and Sean's

corpora are given in (37a,b) and (37c,d) respectively. Ag~ the ages at which the tirst and

the Iast token of each form was produced are noted in parentheses, and the phonetic

rT ln § 3..t howa'er. it is suggested that IŒPEAT is in fact a chiId-specific constrainl because ~nSODanl
barmoDy is a chiJd-specitic process. Vip ( 1995) uses her version of1ŒPEAT to drive morphologicaJ rt:dupticatloD
in adult languages. It would appear that under certain rankin~ Yip's REPEAT does in fact yidd duld-likc
coosoomt Iwmony. Theories of reduplication have yel to take on the task of generating only the an~tt:d ~8SQi of
"pre-specificationft (see Alden:te et al. 1996). but not long distance consonant assimilation (see Gafos 1996)_
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transcriptions abstract across sorne variation across tokens, mostly in vowel quality and the

voice specification ofconsonants.

(37) a. Trevor's coronal-to-velar assimilation
[gog] dog (1;4.19 - 2).17)
(gA1Jgi:z] dungarees (1;10.1)
[kn]k] sink (1;7.6)
[gIk] stick (l ;7.26 - 1~8.14)
[gregu] thankyou (1;6.25 -- 1~6.29)

(k(r)l\k] truck (1;6.17 -- 2~2.15)

[kacg] cloud (1 ~8.27)

[kog] cold (1~6.29 - 1~9.2)

[ge:g] good (1;6. 17 -- 1~ 10.5)
[kIk] kiss (1 ~5.18 - 1).20)

b. Trevor's labial-to-velar assimilation
[grek] back (1 ;9.1 - I~11.2)
[gxg] big (1~9.21 -- 1~10.9)

[gregi] blanket (1;3.1 -- 1;6.25)
[gak] box (1~5.25 - 1;9.24)
[gAk+gu] buckle ( 1~8. 12)
[gAg] bug (1~5.13 - 1~8.2)

[kAg] plug (1;6.17 -- 1;10.2)
[kAk] cup (1 ;5.5 - 1~5.30)
[klku] pickle (l ;5.6 - 1; 11.1)

[gAk]
[grekn]
[gak]
[kek]
[gIgu]
[kAu]
[kok]
[rekIk]
[kIkar]

[ga(r)k]
[gaik]
[gck]
[gAgIt]
[gAki]
[gAgi]
[grekAm]
[gak]

duck (1 ~4.27 - 2;2.3)
jacket (1 ~4. 19 - 1; 1O. 11)
sock (15.25)
take (2;1.4-2;1.26)
tickle (L4.19-1~11.25)

tongue (1;4. 19 - 1;7.25 )
coat (l ;5.18)
record (1 ;7.20 - 2;0.8)
guitar (2; 1.5 -- 2;4.3)

bark (1;8.14 - 1;10.9)
bike ( 1;5.4 -- 1~ 1O. 11)
book (1;5.4 - 1)0.2)
bucket (1;7.20)
Bucky (1;6.25 - 1;8.2)
buggy (l ;6.17 - 1; 10.11)
vacuum (1;6.29 -- IJ.4)
Mark (1;5.13)

C. Seanls coronal-to-velar assimilation
[kIkJ\] chicken (1 ;6.27) [kcko]
[gogi] doggie (1;8.11 -- 2;5.21) [gwÏ1Jk]
[gAle] duck (1; 11.11 - 2;1.19) [grekIt]
[kwÏIJ] string (1;10.6 - 2;2.13) [gAle]
[kek] take (2~.22 -- 3;2.19) [kekiJj]
[kok] talk (2~0.18 -- 2;5.14) [k~k]

[kIkak] tick tock (1;6.22 - 2;1.11) [kaiga]
[kAg] tongue (1;10.10 - 2;9.20) [krIk]
[k(r)Ak] truck (1 ;9.17 - 3;0.8) [kok]
[gregi] glasses (1;4.2 -- 1;4.6) [kaik]

d. Seants labial-to-velar assimilation
[gck] book (1;9.21 -- 1;10.8) [gogEn]
[kok] fork (1;9.13 -- 1;9.15) [gauk]
[grekIk] vacuum (1~10.22) [kaki]
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circ/e (1 ;8.24 - 1~ 10.17)
drink (2;0.18 - 3~1.13)

jacket (1;11.11 - 2~1.23)

stuck (1;10. 12 - 1~ 11. 11)
taking (2;9.11 - 3) .0)
thank (1 ~6.1 - 3;2.0)
tiger (2;2.7)
trick (2~11.17 - 3~0.20)

co/d (1;10.29 -- 1) 1.6)
/cite (2;3 .7)

broken (1 ;8.2 - 1; 10.(0)
milk (1;9. 15 - 1~ Il. II)
coffee (1;9. 15 - 1; 1l.4)



A comparison of the ages at which the last token of each fonn is produced shows that the

assimilation ofcoronaIs persisted longer than that of labiaIs. Neither child produced a word

displaying labiaI-to-velar assimilation after the two-year mar~ while both children produced

examples of coronaI-to-velar assimilation for sorne time thereafter, with Sean's harmony

lasting until past the age of 3.

Particu1arly revealing in tbis respect is the development of the phrase dog barkillg in

Trevor's corpus:

(38) dog barking through time
[gogarkn]] (l ;8. 14)
[gOga:kn]] (l ~9.1)
[go:ga:kn.J] (l~9.2)

[gO:ga:kIt.J] (1 ;9.23)
[gog ga:k1J.J] (1~9.29)

[gog ga:k1J.J] (l; 10.9)
[gOg ba:rkn.J] (1~IO.13)

[gog bark1J.J] (l ; 11. 1)
[gog ba:rknJ] (1; 1l.5)

The initial labial of barking began to be produced at (1; 10.9), while the coronai of dog

cantinued ta be assimilated to the velar. The unassimilated version of dog first appears at

2~1,28 with free variation between it and [gOg] lasting until 2;3 .17.

To further illustrate the earlier disappearance of Iabial-to-velar assimilation., 1 provide

in (39) a set ofnear minimal pairs ofvelar-harmonizing words with labial and coronaI initial

consonants that were recorded for Trevor at approximately the ages of 1;9 and 2~O.

28 There is in fad one instanœ of[dogl Il 1A.23. which was Doted to have beeo said twice that day. This
contrasts with four occurrences of [~g] on the same day, six in preceding days. and at least fifty before the next
instance of [d::>g) al 2: 1.0.
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,{
(39) a. [gAle] duck (1;9.1) [gog] dog (1~8.7)

b. [gAg] bug (1;8.2) [kAg] p/ug (1 ~9.27) [gak] box (l~9.1)

c. [gAle] duck (2~O.3) [~g] dog (2~O.3)

d. [bAg] bug (1 ~ Il.9) (pAg] p/llg ( 1~ 11. 1) [boks] box (IJ 1.5)

At 1;9, the coronaIs (39a) and labiaIs (39b) equally underwent velar harmony. At 2~O, the

coronaIs continued to he targeted (39c), while the labiaIs had aIready ceased to harmonize at

the oeginning of the previous month (39d).

3.3.3 !ŒPE-4Tand Faithfu/ness

The data presented in the previous subsection indicate that there are two stages in Sean and

Trevor's consonant harmony data: in the tirst, both labials and coronaIs assimilate to velars,

and in the second, only coronaIs assimilate. To account for these patterns, we must invoke

along with REPEAT a set of constraints that control the relationship between the place

specifications ofInput and Output consonants. For present puposes, we can refer to them as

FAITHLAB, FAITHDo~ and FAlTIfCOR: labial, dorsal (i.e. velar), and coronaI Faithfulness

respectively. They could either be conceived of as MAx constraints that target individual

features, demanding that Input features have Output correspondents, or as featural Identity

constraints that require segments in Correspondence to bear identical place specifications. The

choice between the two is of no particular consequence here (see § 1.3. 1 above, Lombardi

1995, McCarthy 1996, and A1derete et al. 1996 for discussion ofdifferences between the two

approaches).
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In the first stage, in which the Iabials and coronals assimiIate to the velars. REPEAT is

fully satisfied. 29 When an Input word consists of segments that have different places of

articulatiol\ one of the segments is always a1tered. To determine which one, the place

Faithfulness constraints come into play. For the words with coronal-to-velar assimilation, both

REPEAT and FAITHDOR must dominate FArrnCoR. This ranking is illustrated in (40):

(40) FAITII(OOR), REPEAT» FAITH(COR)

Input: duck FA111i(DoR) i REPEAT FAl11I(COR)
1

a. [dAk] *
,.

~

b. [clAt] * ,
~

c. [gAIe] ~ *

In the absence of any assimilation, REPEAT is violated (40a). With velar-to-coronal

assimilatio~FAlTH(DoR) is violated (40b). Ifboth ofthese constraints dominate FAITH(COR),

the alternative ofassirnilating the corona! (40c) is chosen as optimal., since it violates orny the

outranked constraint. Note that we must aIso assume a dominant MAx constraint to block

deletion. As tbis constraint is unviolated, and common to aIl the tableau~ 1 have left it out.

For the instances oflabial-to-velar assimilation, the same sort of ranking is involved,

with FAI1H(LAB) replacing FAITH(COR):

29 A caveat here is that this abstracts from some lexical exceptionality. as weU as the effects of
directionality: labial-to--velar assimilation is much less robust wben the velar precedes the labial.
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(4 1) FAITH(DOR)~REPEAT» fAITH(LAB)

Input: bug FAlTH(DoR) ! REPEAT FAITH(LAB)
T

a. [bAg]
1
1 * ,1
1 .
1

b. [bAb]
1

* , 1
1
1
1

c. [gAg] ~
1
1 *1
1

·r..

Here labial faithfulness is sacrificed (4 1c) so as to satisfy the higher ranked f AlTIi( D( lR) and

REPEAT.

Combining these rankings produces the hierarchy in (42).

(42) FAITH(DOR)~REPEAT» FAmI(LAB), FAIlH(COR)

We have no evidence for a ranking between FAITH(OOR) and REPEAT, as both are fully

satisfied in the data under consideration. We aIso have not seen anything that would fix the

ranking between FAITH(LAB) and fAITH(COR). The dominance of FAlTIf(LAH) over

FAITH(COR) could be established empirically within the present data set by looking at

instances in which a labial and a corona! occur in a word. In both Trevor and Sean's corpora,

these words go through a stage in which the coronaI assimilates to the labial (e.g. Trevor's

[piwi] TVand [bop] boat). This would be generated by the ranking REPEAT, FAlTIi(LAH) »

FAITH(COR).

However~ motivation for the FAl1HLAB » fAITHCOR ranking goes far beyond the

labial harmony data. ft seems to be a universal of child consonant harmony systems that

coronals are always included as targets; no process targets labials, or velars~ to the exclusion
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ofcoronals~ whereas coronals are quite commonly picked out as the sole targets (see Smith

1973 ~ Stoel-Gammon and Stemberger 1994). This is parallel to what bas been observed of

place assimilation between adjacent consonants in the languages of the world. As Mohanan

( 1993: 76) puts i~ ifnon-coronals undergo assimilatio~ 50 do coronaIs (see further Jun 1995 ~

see aIso Avery and Rice 1989, and Rice 1994 for feature geometric approach to the faets).

The implicational relationship between noncoronal and coronal targets cao be captured

if the dominance of FAITH(OOR) and FAI1H(LAB) over FAlTII(COR) is universaIly fixed

(Kiparsky 1994~ cf Gnanadesikan 1995, lun 1995 for slightly different proposaIs). With this

fixed ranking, any time that REPEAT compels the assimilation of labials or velars by being

ranked above FAlTI-I(OOR) or fAfll-[(LAB), it will necessarily cause coronals to assimilate. For

example, whenever the ranking REPEAT, FAlTII(DoR) » FAITH(LAB) motivates labial

assimilatio~ as in tableau (41), it will aIso lead to coronal assimilatjo~ since this ranking,

combined with the universal FAlTI-I(LAB) »FAITII(COR), will create the hierarchy REPEAT.,

FAITH(DOR) » FAITIi(LAB) » FAlTH(COR). Included in this full hierarchy is the ranking

REPEAT., FAITH(DoR) » fAlTI-l(COR)., which as demonstrated in tableau (40), assimilates

coronals to velars.

The hierarchy for the first stage ofTrevor and Sean's consonant harmony now stands

as in (43).

(43) REPEAT, FAITII(DoR) »FAfTI-[(LAB) » FAITII(COR)

In the second stage, the labials stop assimilating to the velars., while the caronaIs continue to

undergo harmony. This pattern is produced by the ranking offAl1ll(DoR) and FAITH(LAB)
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above REPEAT~ with orny FAffiI(COR) below. Tableau (44) shows the blocking ofassimilation

that this ranking generates.

~) FAffiI(DOR), FAITIf(LAB»> REPEAT» FAITII(COR)
~

Input: hUi! FAITH(DoR) ! FAITIi(LAB) REPEAT FAITII(COR)
~

a. (bAg] t/ *
b. (bAb] *

,
c. [gAg] *'

(44

Both FAITH(OOR) and FAITH(LAB) are crucially ranked above REPEAT, so as to block

labial-to-velar (44c) and velar-to-Iabial assimilation (44b).

With FAITH(COR) donùDated by REPEAT and FAITII(DoR)~ coronal-to-velar

assimilation still occurs:

(45) FAffiI(DOR)~ FAllH(LAB»> REPEAT» fAlTH(COR)

Input: duck FAffiI(DoR) : FAITH(LAB) REPEAT FAITI-I(COR)

a. [gAk] ",
:
1

*1
1
1

b. [dAk]
1
1

*
,

1
1
1

c. [dAt]
1

*'
1
1. 1

The pattern of development is thus characterized as the outranking of REPEAT by place

Faithfulness constraints. In the first stage REPEAT is dominant~ and fully satisfied, in the

second it is dominated, and minimally violated. lmportantly, with the fixed ranking of

FAI1H(COR) beneath FAlTH(LAB)~ it is predieted that the reverse developmental scenario, in
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which coronals are the tirst to stop assimilatin~ should be impossible. It should be noted

because the ranking between FAITIl(DoR) and FA1TH(LAB) is not universally fixed (cf

Gnanadesikan 1995, Jun (995), either labials or velars can dominate the other in assimilation.

This seems consistent with the known child language facts: for evidence of velar-to-Iabial

assimilatio~ see Cruttenden (1978), Gnanadesikan (1995:fh. 22), and Macken (1995:679).

Labial-to-velar assimilation is reported in Menn (1976), as weil as in the present study.30 In

the domain ofadult phonology, only labial-to-velar assimilation is attested., but because the

targets in the adult cases are codas, this may be due to the general preference for velar codas

(see Jun 1995; cf Rice 1994).

3.3..J Place Faithfu/ness in tnl/lcation

In this section l demonstrate that the constraints that lirnit the effects ofREPEAT can be seen

to play a role in detennining the output oftruncation. Recall that Trevor produced caboose

as [gu:s] from 2;4.24 to 2; 11.17, and gui/or as [gal or [ga:r] from 1; 1.19 - 2; 1.5. In these

cases of onset selectio~ it is the place specification of the consonants, rather than their

sonority., that is ofimport. Somewhat similar cases are reported in Soùth ( 1973), and Fikkert

(1994). However, in those data, coronaIs are the only segments to be replaced; as far as 1

know [gu:s] for cahoose is the first attested instance in wbich a velar is chosen trom initial

position to replace a labial. Undoubtedly, the uniqueness of tbis instance ofonset selection

JO Stoel-Gammon and Stemberger ( 1994) cite 5 instances of labial-to-velar assimilation. and 9 cases of
velar-to-Iabial. Because no information is given 00 individual children's patterns. and the source of the data for
each of these cases is not mentioned. it is impossible to DOW whether seme. or ail of the instances of apparent
veI.ar-to-labial assimilation are in fact accompanied by the total absence ofvelars in the child's data al the relevanl
stage. as in Dooahue ( 1986).
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is related to the unusualness ofTrevor'5 labial-to-velar consonant assimilation: the survey in

Stoel-Gammon and Stemberger (1994) notes only 5 children who displayed this type of

hannony, as opposed to 19 who had coronal-to-velar assimilation.

The connection between these two processes falls out directly trom the analysis of

consonant harmony above. For the consonant hannony pattern we made crucial use of a

ranking between FAfIl-{(DoR) and FAITH(LAB)~ this same ranking chooses [gu: s] over [bu: s]

in the case of truncation:

(46) FAITII(DoR) » FAmI LAB)

Input: caboose fAI1H{DoR) FAITII(LAB)

a. [gu:s] t/ *
b. [bu:s] *'

r..

To get this result.. we must also assume that fAITII{DoR) dominates [-CONTIG-a, since

[-CONTIG-a would prefer to preserve the labial. This is straightfotward, so 1will not provide

a tableau (see § 3.2.4 for relevant discussion).Jl

It is quite interesting that the etfects of the ranking ofFAIlli(DoR) over FAITIi(LAB)

are seen at tbis late a date in Trevor's development. Labial-to-velar assimilation dies out

before age two, while this truncation pattern is attested from 2;4.24 to 2~11.17. Thus, the high

31 Ifthe Faithfulness constraints are conceived of as Featural ldentity constraints. we must also ~'1lIIle
that this apparent case of deletion is in faet fusion. [f the velar is deleted in (46a). for instance. no violation of
F..umOoR would he inctJITed. since FeaturaI Identity only applies to segments in Conespondence. and a deleted
Input segment Jacks an Output correspondent. This problem is avoided if the Output onset is in fact in
Correspoodeoœ with bodllDput onsets. so that the choice between the place features cm he made by the Identity
constraints (see Gnanadesikan 1995 for discussion).

-199-



ranking ofFAfIH(DoR) persists across developmental stages~ even though its effects change

due to the reranking ofother constraints (in particular, FAITHLAB over REPEAT~ which blocks

labial-to-velar assimilation).

3.4 Conclusions

ln this chapter, we have examined severa! cases which provide support for the position that

when child language constraints are overcome., they are outrank~ not shut off In the domain

of foot and word level prosodie structure, constraints that serve to liroit chiid words to a

single foot were shown to play a role in the adult English stress system. In the adult system~

these constraints are not inviolable as they are in the chiid syste~ nor are they freely violable

as they would be if they were turned off Instead., they are minimally violable~ assening

themselves whenever they are not fettered by the restrictions ofhigher ranked constraints ln

the domain ofsyUable structure., a constraint on onset markedness was shown to be minimally

violable in the chiId system itselt; it plays a crucial role in determining the output of

truncation., yet in other cases it is violated. Finally~ at the level of the segment. explicit

evidence of the developmental process ofconstraint outranking was provided: a constraint

causing consonant hannony is first unviolate<L assimilating both coronais and labials to velars~

and later minimally violated, assimilating only coronaIs.

Besides providing evidence for a view ofdevelopment as constraint reranking~ these

cases demonstrate the fruitfulness of the view of markedness as constraint violation. As

opposed to parochial theories ofmarkedness tQat apply only to particular sub-domains within

phonology (e.g. underspecification for segmental phonology, unmarked parameter settings
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for syllable structure), markedness in Optimality Theory is domain independent. The

generality ofthis approach to markedness allows phenomena beyond the reach of traditional

markedness theories, such as the word size maximum, to be formally treated as instances of

the broad unrnarkedness of child language. Given the wide scope of the framework, further

progress along these lines appears readily achievable.

Sorne puzzles do remain to he addressecL ofcourse. Chiefamong them is the fact that

while consonant harmony is extremely common in child language, it is unattested in this fonn

in adult languages, where primary place assimilation applies ooly locally, not across

intervening vowels (see Shaw 1991 for discussion). Drachman (1976) points to this and other

disparities between the domains of child and adult phonology in a challenge to Stampe's

(1969) daim that the two areas are subject to the same set of natura! processes, and in

particular, that it is the application ofnaturaI processes in child language that is responsible

for much of historical sound change. Putting the issue of the locus of sound change to the

side, the problems that Drachman raises for the theory of Natural Phonology continue to

apply equally to the aImost any approach in which phonological theory is appIied to child

phonology, including the present one (see Macken 1995 for relevant discussion).

By following Jespersen (1922) and drawing a connection between consonant hannony

and full reduplicatio~ the position here is that the constraint REPEAT is constructed by the

child in response to the pressures imposed by the developing production syste~ which entails

that at (east some constraints ofchild phonology are inductively learned, rather than innately

given (see the discussion ofconsonant hannony and Stampean innateness in Menn 1976 and

Vihman 1978~ see also Hayes 1995 for other motivations for constraint construction). To
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explain the childJadult asymmetry., it would also have to be the case that REPEAT and other

constraints like it are elirnina.ted from the granunar, since ifthey were simply low ranked., their

effects could he seen in "emergence ofthe unrnarked" scenarios (McCarthy and Prince 1994a;

see also fit. 23 above). Clearly., the introduction of child-specific constraints has implications

for leamability theory that cannat be taken lightly. Not only would constraint reranking have

to he shown to he computationally tractable (Turkel 1994., Smolensky and Tesar to appear).,

but an account would also have to he given ofconstraint genesis, and of constraint extinction.

This is a considerable tas~ but one that appears worth undertaking., since it has the potentia!

to contribute to a sufficiently restrictive theory of adult phonology, and to an explicit

depiction of the relationship between developing and mature sound systems.
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Conclusions to the Thesis

T0 provide a perspective from which to discuss the results obtained in these three studies of

the consequences of constraint rankin~ 1 would tike to retum to Anderson's (1979)

distinction between the explanatory and exegetic adequacy of phonological theories, first

brought up in the conclusion to chapter 1. A theory that is explanatorily adequate is one that

ma~es the right predictions: it allows for ail and ooly the attested possibilities within the

domain it covers (see aIso Chomsky 1986). A theory that is exegetically adequate, on the

other band, allows us to make "sorne progress in understanding the facts as they are, though

not in the sense of showing that they could not be otherwise" (Anderson 1979: 18). l

ln the first chapter, the concem was with explanatory adequacy, both within the

framework of Optimality Theory, and across frameworks. It was shown that by treating the

NC effects (nasal substitutio~ postnasal voicing, et ai.) as resulting from the ranking of a

substantive output constraint over various Faithfulness constraints., considerable strides

toward explanatory adequacy couId he made. The range ofattested nasal-voiceless obstruent

interactions were generated, with just a slight overgeneration in the area of epenthesis. Of the

existing alternative conceptions of NC effects, the present Optimality Theoretic one best fits

the facts.

The research presented in the second and third chapters, on the other hand, May be

thought of primarily as studies in exegetic adequacy. In chapter 2, we examined a series of

phenomena in the English stress system that exhibit nonunifonn constraint application., that

is, in which a constraint applies ooly in a particular context. These phenomena have not

1 Anderson's contention is that the standard theory. embodied by Chomsky and Halle (1968) and
subsequent work. was exegetically adequate. and that this was an we should expect ofa theory of phonology. Mo~1
phonologists wouJd agree. [ think.. that predictive explanatory adequacy is a desirable. ifelusive goal.



necessarily eluded description in previous wor~ but the types ofdescriptive devices required

cart be charaeterized as stipulative. The general advantage of minimal constraint violation is

that it often alIows for a more principled description of nonuniformity, reducing it to the

interaction of fundamental constraints. The main result of chapter 2 was that this sort of

reduction was in fact possible within the study of English stress. Crucially, reduetion to basic

principles does not necessarily entail explanatory adequacy~ in faet~ these goals often conflict.,

since principles that extend beyond the case at hand may weIl extend too far~ yielding

unwanted results (see~ for example, the discussion of Itô, Mester, and Padgett 1995 and

prenasal voicing in chapter 1). Within the limited area of main stress-specific quantity

sensitivity, it was shown that the analysis invoked for English does seem to make the right

cross-linguistic predictions. However, whether tbis approach to metrical theory is more

broadly consistent with the findings discussed in Hayes (1995) and other typological work

remains to he seen.

Similarly, by focusing on minimal violation in child phonology in chapter 3, the main

purpose was to "understand the facts as they are", not to "show lhat they could not be

otherwise". It was demonstrated that minirnally violable constraints allow for a more adequate

description of the facts than do inviolable ones. The only way in which the analysis is

predictive is in its postulation ofa fixed ranking ofnon-coronal Faithfulness constraints above

coronal Faithfulness, which correctly mies out a scenario in which coronals are the sole

targets for harmony.

One way of obtaining a predictive theory of child phonology within the Optimality

framework is suggested in Gnanandesikan (1995): assume that ail constraints are innate, and
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that structural constraints outrank Faithfulness constraints at the outset of acquisition.

However, it is far from clear whether the simple structural »Faithfulness schema captures

all and ooly the attested child language phenomena. Particularly striking evidence that it does

match the facts is provided by Gnandesikan (1995), who shows that the pattern of onset

cluster rOOuction in the speech of a two and a half year old English leaming child replicate

exactly the pattern of onset simplification in Sanskrit reduplication. In this dissertation.. we

have seen two more examples of parallels between child language and cross-linguistic

unmarkedness. In §1.2.3, it was notOO that the deletion of nasals before voiceless stops

observed in Kelantan Malay and Maore is attested in child English, child Greek. and child

Spanish. In chapter 3, we saw that the single foot maximum imposed on the Diyari reduplicant

finds expression in the word size maximum ofchild English and child Dutch. However.. we

have also seen a child language process that is absent in adult languages: long distance

assimilation ofprimary consonant place, aJso known as consonant harmony. An understanding

of the basis of this and other child-adult mismatches, as weil as a fuller cataIoguing of

attested, and unattested phenomena in child language, is clearly a priority for further research

ln sum, this dissertation has shown that both explanatory and exegetic adequacy cao

he enhanced in various domains through the introduction of constraint ranking. The extent

to which these gains can be further generalized, and the extent to which constraint ranking

also results in explanatory and/or exegetic losses, wilL asu~ he determined through further

development and criticai evaluation of the framework.
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Appendix to Cbapter 3

Prosodie Development Doeumented1

ln what foUows~ 1document the process of prosodie development by providing a list ofboth

the truncated and non-tnmeated versions of the target words discussed in Chapter 3.. and the

order in which they appeared.. as weil as the age at which they were pronounced. To make

the size of this Appendix as manageable as possible.. 1 have omitted many sequential

rePetitions ofparticular pronunciations. However.. 1did make sure to include the tirst and last

instances of each pronunciation, and when the pronunciation changed.. 1 included the

irnmediately prior instance ofthe first one. For instance.. if the tokens ofbanana appeared in

the corpus as follows:

(1) 1~11.21

1~ 12.3
2~O.1

2).2
2).4
2).5
2A.23

mena
mena
nrena
banrena
bamena
banrena
mena

They would be given in this Appendix as:

(2) 1~ 11.21- 2;0.1 mena
2;3.2 - 2;3.5 baruena
2;4.23 nrena

This saves considerable space, at the cost of losing information about the number of times

1 This Appeodix is intended for inclusion in the dissertation ooly~ Qot in the published version of the
paper.
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particular fonns occurred. But since the data were not collected in such a way that would

support quantitative analysis, this seems of little consequence.

An inspection of the resulting compilation of child forms quickly reveals that the

notion of a "stage" in prosodic development must abstraet from a considerable amount of

variation. This is not so much true of Derek's data, which shows Iittle evidence ofvariation.,

data are quite but it is probably no coincidence that Derek's corpus is the srnallest., and hence

least detailed ofthe three. The variation that is seen in the other children's speech occurs both

across words., and across instantiations ofparticular words; we cao refer to these as lexical

and free variation respectively. Lexical variation is evident in the occurrence of words larger

than a single foo~ at the same time that other words continue to he truncated. For examples.,

at 2;5.16 Julia produces ano/her as [anAda], and apartment as [patment]. Free variation is

instantiated in words that vmy between truncated and non-truneated versions. Many examples

offree variation, often occuring on the same day., can be quickly found by scanning the data

below.

The presence of lexical variation shows that prosodic development is not strictly

across the board, but to sorne extent diffuses across the lexicon, while the free variation

shows that during the transition from one stage to the next, words cao be produced according

to the nonns ofeither the earlier or later stage. Neither free nor lexical variation is expected

in a theory in which all words are subject to a single constraint ranking, and in which

development consists simply of rearranging that ranking, just as they are unexpected in a

theory in which the grammar is defined by pararneter settings that apply to aIl words, or the

ordering of rules is Iimited to a particular fixed state for the entire lexicon.
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This does not necessarily argue~ however~ against a grammatical account of the data.

In recent work in Optimality Theory, there has been a number of proposais about how to deal

with the lexically based variation (e.g. Hammond 1995, Inkelas, Orgun, and Zo1l1995, Itô

and Mester 1995~ Pater 1994~ Chapter 2 above) and with the 'free' variation:! (e.g. Antilla

1995~ Kiparsky 1993, Reynolds 1995) that is observed in 'steady state' grammars. These

accounts couId be straightforwardly adapted to the data at hand, though it is important to

note that the introduction of unranked, or lexically ranked constraints, may have

consequences for a theory ofleamability. In any case, until we can be sure that child language

variation is qualitatively different trom that of adult languages (see Rice 1995 for arguments

that it is not), the presence ofvariation in these data should not be seen as counter-evidence

for a grammatical analysis.

:! Scare quotes ue used here because a major goal ofthese papers is ta account for the limits 00
variatioD.
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... Derek's data
~

0'00 words
another
2;2.23 [nJ\d:r-]
25.4 [nJ\d&-]
25.11 [nJ\d&-]
baloney
2~7.18 [bwani]
2~8.16 [bwoni]
2~IO.2 [bwoni]
banana
2~3.0 [mena]
2~3.0 [nana]
2.30 [nana]
2~4.0 [nana]
umbreRa
1~11.30 (bwea)

'000 words
animal
2~1.14 [remA]
2~ 1.15 [remA]
2; 1.16 - 2~5.24 [reme]
2~5.24 [remu]
2~9.11 [reml]
3~O.25 [reme]
3~1.24 [reme]
elepbant
2;9.7 - 2~10.7 [ewfan]
sesame
2;2.8 [sema]
2~6.26 - 3~1.28 [semi]
tricycle
2;8.18 - 2;9.2 [twuld]
2;9.25 [twaIsIkl]
2;10.4 [twaIkl]

0'0 words
again
2;10.13 [AgIn]
2;10.23 [agIn]
3~ 1.21 [AgIn]

r•
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.. 3J.21 [agIn]
~ alone

2~6.24 [won]
away
2~2.30 [we]
2~6.5 [Awe]
2).20 [awe]
2~ 10.29 [Awe]
2J LlO [awe]
balloon
1;1 1.6 [bu]
2~2.1 [bu]
2~2.25 (bun]
2;4.26 [bun]
2~6.2 [bwun]
cement
2J 1.27 [ment]
enough
2;2.9 [anAfl
surprise
2;7.7 [pWaIz]
today
2~8.19 [de]
3~2.0 [de]

Julia's data

(J'(J(J words
another
1~IO.12

1) 1.4
2~2.IO

2~2.16

2;3.20
2~5.16

2~6.9

2~8.28

apartmeot
2;3.14
2~5.16

banana
1).16

[jawo]
[ya]
CanAda]
[aMô/da]
[aMôa]
[aMda]
[anAôa]
[aMda]

[partmEnt]
[patment]

[rrnena]
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~ 1~7.26 [mana]
~ l~ 10.8 [m~na]

1~ 11.6 (ba:na]
2~2.22 (brena]
2~2.24 [brenas]
2).20 (bl~na]

2~4.1 [brena]
2~4.1 [babôrena]
2~4.5 (bl~na]

2~4.11 -2~5.29 (brena]
2~5.13 [brena]
delicious
1~11.27 [dIraS]
eleven
1~9.1 0 [deban]
1~9 .15 [jEban]
1~9.20 [jI/EmIn]
1~9.22 [Ejeban]
1~9_26 [Ej&man]
1~ 10. 7 [jEman]
2~2.24 [jevan]
pajamas
1~8.27 [damas]
1~ 10.7 [<hemas]
1) 1.9 [dremis]
1;11.11 [dremas]
2~0.2 [dremis]
piano
1~9.19 [preno]
1~11.15 [preno]
2;4.17 [preno]
potato
2;0.25 [peda]
2~1.20 [peta]
2;5.16 [tet=o]
remember
1; 10.8 [MEme]
1;10.22 [mema]
1~ 11.25 [mEmo]
2;0.21 [mErna]
2~1.18 [mEmba]
2;4.0 [mEma]
2;4.9 [mtmbA]

:r
:6-
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.~ 2~5.1 [m&mba]
~ 2~7.29 [m&mba]

2~9.18 [mam&mba]
3~0.1 [mema]
spaghetti
L9.7 [dIbi]
1;10.8 [gEbi]
1;11.19 [sk&bi]
2:0.2 [sk&bi]
2;0.23 [sk&bi]
2;0.29 [sketi-sk&bi]
2).8 [sk&bi- skedabi]
together
2; 10.1 [tag&ôa]
tomato
1;9.22 [mInos]
1;9.23 [menos]
1;10.27 [mena]
2~0.ll [meto]
2; 1.14 [medo]
2;1.20 [meto]
2; 1.27 [meto]
2;5.13 [medo]
2;5.27 [to+m3dos]
2~6.4 [met=o]
2;8.14 [met=o]
2;8.14 [tomet=o]
2;10.30 [met=o]
2;10.30 [tamet=o]
tomorrow
1;7.16 [mowo]
2;0.17 [rnao~]

2;0.21 [arnaowo]

'aaa words
accident
3;0.1 [ceksld&nts]
animal
1;9.8 [amos]
1;9.19 [amos]
1;10.4 [cernas]
1;11.4 [cernos]
2;0.4 [amos]

T
.~
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.. 2~1.2 [remos]
~ 2~2.23 [renimo]

2;3.4 [renamas]
2~6.1 [renamo]
bicycle
1:8.4 [baIko]
1~9.14 [baIko]
I~10.13 [baIko]
2~0.14 [baisko:]
2:1.13 [baisko]
2~5.7 [baisk=o]
2~8.25 [baisIko]
broccoli
1;7.6 - 2;0.19 [baki]
2~6.10 [brakali]
2;11.16 [blakoi]
bufTaio
1~1.10 [bAfawo]
2;0.14 [bAro]
2; 1.15 [bAth:]
2;3.9 [bAfo]
2;3.11 [bAfawo]
2~9.5 [bAfalo]
cigarette
2;8.14 [SIgar&tS]
ciooamon
1~11.15 [sImEn]
comfortable
2;4.28 [kAmfabo]
2;8.17 [kAmfbaboo]
2;10.24 [kAmfaboo]
2;11.22 [ankAfabou)
3~0.27 [ankAmpbabo]
company
1~11.14 [kAmpi]
elephant
1~8.0 [owo)
1~10.4 [aptn]
1;10.27 - 2;0.13 [aofànts]
2;2.11 [onafant]
2;2.24 [enafAntl

]

2;3.5 [tnafAnt]
2;3.11 [&na&nt]...

;fi...
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y 25.11 (EnafAnt)
.~

3~ 1.3 (EnafEnt]
favorite
2~0.25 [febat]
2~0.29 (fe.vn]
2).14 (feI.vlt]
2~6. 1 [fevat]
gaUopey
1~9.14 [gabi]
Jennifer
2~ 1.19 (d.3Enafa]
2~5.16 [dzEnafA]
medicine
1;11.12 [mEsrn]
2).30 [mEdasIn]
2~4.29 [mEdasan]
octopus
3~1.3 [oktopos]
sesame
2~11.13 (sesami]
tricycle
2~8.7 (traislko]

a'a words
again
1~8.4 (agrn]
1~ 10.1 (gEn]
1;10.3 [agen]
1~10.12 [grn]
1~ 10.23 [genJ
1; 10.26 [EgEn]
1;11.9 [gen]
1;11.15 [agEn]
1; 11.24 [gen]
1; 11.24 [agen]
1~ 11.25 [gen]
1; 11.26 - 2; 1.24 [agEn]
2;1.24 [gen]
2;2.3 - 2;3.10 [agtn]
around
1~10.8 [winawaonawaona] (ring around a... )
1;11.22 [aw/raon]
2~0.23 [araon]

'T
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y 2~0.26 [awaond)
~ 2~2.9 [aw/raond]

2~2.11 [aWraond]
2).6 [awaond]
2).25 [awaond)
away
1~8.24 [waIl
IJ 1.14 [WaIl
1~ 11.24 [(a)we]
2~0.19 [wail
2~ 1.15 [aweI)
balIoon
15·28 [bu.]
1~9.18 [bon]
1~ 10.23 [bun]
bebind
2).24 [haind]
belong
1~ 11.27 [bou]
2;0.26 [boI]S]
2;4.24 [bIOljz]
3;0.1 [bI01]]
cement
2~8.18 [sImEnt]
dessert
2~8.7 [za..t]
2;9.24 [ze(a--)t]
enough
2;2.11 [aMf]
2~3.8 [anAf)
2~3.29 [anAt]
2;6.13 [anAt]
garage
2;4.5 [gawadz]
2;8.25 [gwa:dz)
girafTe
1;11.7 [dawzf]
2;2.7 [d3wref]
2;2.17 [dnef]
2;2.22 [dwzf]
2;6.10 [drzf]
police
2;1.10 [pismE/ren] policeman

,r
•
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2~1.12
25.3
2~6.5

parade
2~9.18

pretend
2~1.20

2).29
2).30
2~5.23

2;6.5

[pisman] policeman
[pismre/en] policeman
[plis]

[pawed]

[tent/d]
[tend]
[ten]
[pat€ndÏlJ]
[pat€nd]

Sean's data

0'00 words
another
1~9.15 [ana]
1~10.11 Cac]
2;4.2 [nAda--]
2;4.2 (AnAda--]
2;4.22 [I\I1Ada--]
2~4.22 [Aa]
2;4.22 [l\I1ASa--]
2A.24 [anA]
2~5.9 [1\I1A9'-]
2;6.0 [AMd3"]
2;6.12 (AM8a--]
2;10.13 [AM83"]
2JO.13 [M83"]
2;10.17 [AMd3")
2;10.23 [AdI\3"]
2; 10.23 [AMd3"]
2; 10.29 [1\M83"]
3;0.14 [AMda--)
3;0.17 [AMd&-]
3;1.0 [anAda--]
3; 1.18 [anAda--]
3;2.0 [ana--]
3;2.12 [anada--]
bologna
2; 10.13 [bAmoni]

r...
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y banana
J.

1:2.7 [na+na]~

1~2.12 [nAnA]
1:2.28 [nre+nA]
1~4.4 - 1~6.25 [nreM]
1).25 [banrenJ\]
1~8.28 [nrena]
1~9.14 [nreM]
1~9.17 [inama]
I)O.14-1~11.19 [mena]
1~11.28 [nreni]
2~O.13 -2;8.5 (bancena]
electric
J~2.4 [aIEklIk]
3;2.4 [aIEkrIk]
3~2.4 [alsldIk]
pajamas
1~11.15 [d3remaD
IJ 1.19 [dremas]
2~0.23 [d3remas]
2J 1.27 [pid3remiz]
potato
2~0.15 [patedo]
2~9.29 [pAteto]
3;2.3 [spat=edo]
remember
2~9.28 [rimEmba]
2JO.17 [mimemb3']
salami
2;6.23 [SAmami]
2~lO.13 [slamami]
spaghetti
2~4.2 (p=Agedi]
2~4.2 [5Agedi]
2~4.2 [5AgEdi]
2~4.3 (fAgedi]
2~5.4 [pAgEdi]
2) 1.27 [skAdedi]
together
2~6.9 [Aged3']
3~1.6 [tugEd~]

3;1.10 (tAgedlô&-]
tomato

r•
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• 2~O.14 (paneno]
l 2;5.13 [pimed/to)

2;9.23 [pAteto)
3~O.20 [pAnedoz)
3~2.5 [pateto]
3;2.9 (tamInedoz]
tomorrow
3;0.3 [tumawo]
umbreUa
2~0.1 (bEla]

'aad \Vords
accident
2;9.11 [rezkAd&nt]
2; 10.14 [reskAdEnt]
3~1.5 [reskAk&nt]
animal
1~11.16 [animal]
2; 10.13 [renImols)
2;10.24 (remInol]
3~0.20 (remInol]
3~1.6 [renunol]
camera
2;0.13 [kremA]
2~0.13 (krem(r)a]
2;9.29 - 2;10.9 [krernrA]
comfortable
3;1.13 [kamft&dul]
company
2;0.27 [akAmpi] Electric Company (TV program)

elephant
1;6.1 Cadi]
1;11.11 [Eata(n)t]
2;0.23 [tlafant)
2;1.19 [eftnt]
2).25 [tlAfAt]
2;9.19 [tlAfants]
3;1.18 [tlftnt]
3;1.18 [tlftnts]
3; 1.27 [tlfant]
family
3;0.8 [flremali]
favorite

,r..
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... 3~2.12 [fevrItld]
~ medicine

l~7.l4 [wapi]
2~l.2 [b EdasIn]
2:1.2 [bedasIn]
sesame
IJO.6 [diduit] Sesame Street
L 10.17 [do dwit] Sesame Street
2~5. 14 [sEsi stwit] Sesame Street
spatula
2~1l.4 [spceSl\IA]
vitamin
2~2.1 [batadan]
2~6.16 [badAdIne]
2~8.5 [baidAmnz]
2;8.5 [baidAdInz]
2;8.6 [baidAdInzJS]

2;9.11 [baidAdInz]
2~9.20 [baimAnIns]

a'a words
again
2~5.21 [gEl
2;5.19 [Agen]
2~7.l 1 [gEn]
2;8.23 -2~10.23 [AgEn]
around
1;11.12 round]
3;l.10 [Awaund]
away
2~O.18 [awei]
2~1.25 [we]
2;2.26 [Awe]
2~5.21 [Awe]
2;7.11 [we]
2;7.25 [Awe]
2;8.23 [we]
2;9.0 [Awe]
2~9.23 [Awe]
2~11. 15 [Awe]
3;1.19 [fa&- e fa&- e fa&- e]
3;1.18 [awe:]
baUoon-.:t..

46-
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• 1).21 [bAl
l 1A·4 (bu: bu]

1A- 1~7.18 [bu]
1~8. Il [bAum]
1~9.21 [baun]
ClI.O [bum]
IJI.19 [baum]
2~2.24 [balum]
2~2.24 [balum]
2~2.24 [bawum:]
2J 1.15 [balum]
3~0.3 [bAlurnz]
cement
2;7.25 [ SI\lllEnt]

giratTe
1;11.11 [dureS]
2;0.27 - 2~ 1. 19 [cf3uwéef]
2~.1 [duwé'efJ
2;3.5 [cf3&-réefJ
guitar
2~.12 [tar]
2;5.4 (gAta&-]
25.4 [gI\ta:]

Trevor's data

0'00 words
another
2~1.14
2~4.3

2~4.3

2;4.3
2;5.4
2;5.17
2;5.17
2;5.30 - 2;6.24
2;7.27 - 2~8.25

banana
0;11.10
0;1 1.11
0;11.11
0;11.18

[al\:&-)
[l\Mn&-]
[anA&-]
[anA:d wan] another one
[anAd&-]
[01\:&-]
[11A:d~]

[atlA:d&-]
[anA:&-]

[néena]
[mena]
[nAnJ\OA]
[ana]

-220-



.?' 0; 11.18 [nAnAM]
'~ 0~11.21 [rena]

O~ 11.21 [nœna]
0~11.21 [I1J\nA]
OJ 1.21 [anrena]
OJ 1.25 [ana]
0; 11.25 [nrena]
OJ 1.25 [nana]
0; 11.25 [anœna]
0; 11.27 [ana]
0; 11.27 [nrena]
0; 11.27 [nana]
0;11.27 [anre na]
OJ1.28 [nrena]
0; 11.29 [nrena]
1~0.6 [nre]
1;0.6 [M]
1;0.6 [mena]
1;0.8 [anre]
1;0.8 [mana]
1;0.9 [nœnœ]
1;0.9 [rena]
1;0.9 [anrena]
1;0.9 [MA]
1;0.9 [aaa]
1;0.9 [œre]
1;0.9 [am:]
1;0.9 [an:]
1;0.10 [bre]
1;0.10 [anzna]
1;0.10 [anrena]
1;0.10 [ nI\l1AI1A]

1;0.10 [anAMI1I\]

1;0.10 [ AInA11laI1re]

1;0.13 [renrena]
1;0.13 [renana]
1;0.13 [Mnrena]
1;0.13 [ nI\l1AI1A]

1;0.14 [œnrena]
1;0.14 [rœrnena]
1;0.16 [œnrena]
1;0.17 [nAnrena]
1;0.19 [nœnana]

y
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{ 1:0.21 [anrena]
"

I~0.28 [nAnrena]
1~0.29 [nrenœna]
1~O.30 [nanrena]
1~0.30 [anana]
1~ 1.0 [anana]
1~ 1.0 [anrena]
IJ.O [anrena]
1: 1.2 [anana]
1~ 1.2 [anana]
1~ 1.3 [anrena]
IJ.3 [nanren]
1~ 1.3 [nanana]
1~l.7 [nreno]
IJ.9 [nrena]
l~l.ll [mrena]
I~l.ll [anrena]
1~1.12 [anrena]
1~1.13 [nAnreoa]
1~3.1 0 [menœ]
1).11 [anrena]
1).11 [menre ]
1).12 [mena]
1~3.17 [nrenre]
1).25 [nrenre]
lA.6 [nrenre]
1~4.19 [hrenre]
1~4.23 [nrenre]
1~4.27 [nrenre]
1~5.5 [necnre]
1~6.8 [nrenre]
1;6.8 [nrena]
1;6.9 [nrena]
1~6.9 - 2;6.6 [nrenz], [nre:nre]
2;7.15 [blAenrenre]
2;7.15 [nre:nre]
2;8.13 [blAenre]
2;8.13 [brenre]
2~8.13 [brenre~]

2;8.15 [blre:nre]
3).8 [nreme]
electric
2;4.3 [Ikek&-Ik]..

1..
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J 2~4.13 [iekrik]
~ 2~8.13 [aLekrIk]

gorilla
1;11.12 [go:wre ]
IJ l. 14 [wl\:ga:]
IJ1.14 (gI\:wa]
maracas
2;0.27 [ma: kas]
modesto
2;8.15 [desto]
museum
2;7.27 (zi:Am]

Nathaoiel
2; 1.0 [frefue]
2; 1.17 [fre:I]o]
2;2.17 [afre1]0]
2;2.23 [fre1Jo:s]
2;2.23 [afre:I:I]O:Z]
2;2.23 [afre:I:UO:Z ]
pajamas
1;7.11 [da: mas]
1;7.26 [d3a:masJ
1;8.2 [d3a:ma:D
1;8.2 [d3a:ma:D
1;10.5 [d3amaz]
2;2.10 [d3a:mIs]
piano
1;11.9 (pre :no]
2; 1.26 [bre :no]
2; 1.26 [pre :no]
2;2.23 [bre:no]
2;3.3 (pi:jreno: ]
2;4.3 [pire:no]
potato
1;9.19 [te:toz]
1;9.27 [te:do]
1~ 10.2 [te:do]
1;10.5 [te:to:z]
remember
2;3.3 [amemé3"]
2;4.13 [amEmba--)
2;5.8 [ememba--]

r
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T salami
1-"

1~6.25 (ma:mi]
1~9.2 [ma: mi]
1~10.9 [ma:mi]
2~0.8 [srela:mi:t] salami meat
2~1.0 (ma:mi]
spaghetti
1~4.27 (gEdi]
1~9.2 [gE:di]
2~ 11.17 [ssgE:di]
Theresa
2J LlO [ri: sa]
together
1~9.27 - 1~10.1 [gE:d~]

1~10.5 -1~11.1 [gE:dIr]
IJ 1.9 [dE:de:r]
1J 1.12 (gE:de:r]
1~11.12 [ogE:d~]

2~O.27 [gEd~]

2~2.7 [uge:dtr]
2~2.7 [agE:d~]

2~4.4 - 2;7.4 (agE:d~]

tomato
2~O.27 [me:do]
tomorrow
1~8. 12 [moro]
1~8.26 [moro]
1~9.22 [moWTo: w]
1~9.29 [morou]
1;10.15 [mouwou]
2~ 1.14 [mo:ro]
2).22 [tamo:ro]
2).30 [amo:ro:]
2A.3 [amo:&o:]
2A.13 [amoro]
2;4.24 [amo:rou]
2;5.30 [amo:r+ro:]
2~8.15 [amo:rou]
umbreUa
I~I1.1 [brA:g~ ]
1;11.1 [Ambrt:a]
1;11.1 [AmbwE:wa]
1;11.5 [bre:wa]

•:z
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T IJ 1.5 [bAWS]
i 2~0.27 [ab3'"WAs]

2~0.27 [ab3'"E: WS]
2~1.0 [bwe:waz]
2~ 1.14 [bwewa]
2~3.3 [A:bwela]
vagina
2~11.1 0 [d3ai:na]

'000 words
abacus
15.30 [ka:ka]
1~8.7 [re:fIn
1~9.2 [re:tfus]
1~9.2 [rekus]
1~9.2 [re:fAn
IJO.2 [re:kos]
2~0.8 [re:ku:s]
2~2.15 Cre :srds:s]
2~6.26 [~:bIgES]

accident
2~3.22 [reksIsEn]
2~4.24 [~kIdIn]

Allison
1~3.5 [ai:]
1).10 [aijs]
1~3. II [aijA]
1;3.11 [aijeJ
1~3.17 [aija]
1~3.17 [aijE]
1~3.26 [ai:ja]
1;4.19 [aija]
1~4.27 [aija]
15.3 [aija]
1;6.25 [ai:ja]
1;7.11 [ai:ja]
1~7.26 [ai:ja]
1~8.2 [ai:ja]
1;8.2 [ai:jaj
1; 10.2 [ai:jrezj
1;10.5 [ai:ja]
1~ 10.5 [ai:ja:z]
1;10.5 [ai:jre]

r..
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, LIO.5 [ai:ja]
L 11.12 [ai:ja]
2~0.8 [ai:ijAn)
2~0.8 [re:SAn J
2J.O [ai:ja]
2~1.0 [ai:j~]

2~1.O [ai:ja]
2J.14 [a: :sIn]
2~ 1.14 [ai:ije)
2;2.3 [re:Isln]
2;2.3 [~:sIn]

2~2.3 [ai:ja]
2;2.7 [~:IsIn]

2;2.7 [ai:ija]
2;2.7 [ai:ja]
2).4 [~:IsIn]

2;3.4 [re:wISIn)
2;3.4 (re:wISIn]
2;5.26 [~:IsIn]

2;5.30 (re:jIsln]
animal
1~3.5 (nrenumre]
1~5 .13 [n:lno]
1~7.20 (amu:]
1~7.20-1;8.12 [a:mu]
1~9.1 - 2;3.4 [re:mu:]
2;3.22 (re:lmu:s]
2;4.4 (re:nimu:9]
2;4.13 (~:mu:z]

2;5.25 -2;10.24 [re:mumu:]
apricot
1;5.30 [ka+kat]
1:5.30 [nkagat]
1;7.26 [krekat]
1;8.14 [ka+kak]
1;9.20 [ka:kat']
1;1 0.2 [kaka:ts]
1;10.5 [kakats]
2;2.3 [kaka:t]
2A·3 [~:blkatÔ]

2;6.7 [re: prIkat]
bicycle
1;5.5 [gaiki]

y
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y 2~2.15 [baisikaul]
1. buff'alo

1~11.14 [bAfaO:)
camera
1~5.6 - 1~IO.9 [kre:ma]
1;1 1.25 [kA:mre )
1J 1.25 [kre :ma]
2~0.3 [kre:ma--]
2;3.17 (k&mEra]
2~4.3 (krem&a]
comfortable
2;8.5 [kA:fordIl] [kAmfordIl]
2;8.13 [kAmfabAl]
2;8.25 [kAmfAbiL]
2;10.24 [kJ\mfatou]
2; 11.10 (kAmfItAl]
company
2;2.23 [kumni:]
2~6. 1 [kMnpreni]
dominoes
1;1 1.5 [da:I:no:z]
2;2.3 [da:lno:s]
2~.23 [da::nouz]
2;4.3 [da: mno:8]
dungarees
1;10.1 [ghIJgi: z ]
1;10.5 [dAI]:ari:z]
elephant
1;11.14 [e:ftnt]
1;11.14 [e:fa:nt]
1;11.14 (e:tAnt]
2;0.8 (e:fInts]
2;4.13 [EWEfAn]
2;6.15 [e::fint]
2;10.13 [E:ufEn8 ]
family
2;5.8 [fremIli]
Marion
1;7.11 (m&imEn]
1;7.26 [mEiIn]
1;8.7 [mEian]
1;8.7 [meian]
1;8.14 [mErian]

y
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·Y 1~IO.2 [ma:ri:an]
.~

l~lO.9 [mE:riAn]
2~0.3 [me:rian]
2~O.8 [me:ri:ren]
2~O.8 [me:re:r pe:n] Marion airplane
2~1.0 [me:riren]
2~ 1.26 [mer+rianz]
2~2.23 [me: riEn]
2~.23 (me: riEn]
2~2.23 [me:rian]
medicine
2~O.8 [me+EsIn]
2~O.27 [me: EsIn]
2~O.27 [mE:ISln)
2~0.27 (me:EsIn]
2;1.0 [mEsedIn)
2~1.5 [mEsEnIn)
2~1.26 [mEESln)
2; 1.26 [mE::sIn)
2; 11.10 [mE:sIn)
spatula
1;11.23 [bre:tJI\]
1;11.23 Ul\bre:tIA]
2;0.8 [bretfuwa:z]
2;9.18 [sapretIafl [spre:tIu:La:fl
vitamin
1;5.30 [ga:mIn]
1~5 .30 [ga:nu:]
1;6.9 (bai:mi:D
1;6.9 (ba:nuD
1~6.9 (baiami:D

0'0 words
agaio
O~10.28 - 1;0.8 [gg]
1;6.17 [gIn]
1~6.27 [agEn]
1;8.7 - 1; 11.12 [ngEn]
1;11.25 [agE:n)
1;11.25 [adE:n]
1~1 1.25 [dE:n)
1; 11.25 [gE:n]
2;0.24 - 2) .26 [agEn]...

~•
-228-



{ 2~2.15 [gEn]
2).3 [dEn]
2).4 [adEn]
2).4 - 2~8.23 [agE:n]
alone
2:1.0 [ai o:n]
2~ 1.0 [ée o:n]
2~1.14 [awo:n]
2~ 1.26 [io:n]
2~2.10 - 2~5.26 [awo:n]
2;8.15 [aLo:n]
apart
1~8.26 [apa:t]
1~9.2 - 1;9.27 [apa:n]
1~9.29 [part']
1~9.29 - 2~6.6 [apa:n]
around
1~10.13 - 1~I1.1 [awau:nd]
1~11.1 [arau:nd]
1;11.5 [awau:n]
1;11.9 [amaund]
1;1 1.9 [awaund]
2~0.2 [awau:n]
2~0.8 [wau:n]
2~0.27 [awau:n]
2~1.23 [araun]
2~3.3 [araun]
2:3.22 [awau:nd]
2;3.30 [araon]
2A.l [arau=n]
2~5.4 [araun]
2~5.4 [9rau: :nda ju:] around you
2~5.30 [araun]
away
1~8.26 - 2~5.30 [awe:i]
2;6 [pu:pu wEwei] pooh pooh away
baUoon
1~4.19 (bu]
1~4.19 [bau]
1~4.19 [bol
1~4.19 (bAO]
1~4.20 [bu:]
1;4.27 [bu]

y
~

~
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or 1~4.27 - 1~6.25 [bu:m]
~ 1~9.29 [bu:n]

1;11.12 [bu:nz]
1J 1.14 [bu:n+6s]
2).0 [preu: n pa:pt]
2; 1. 14 [bre u:n]
2~.23 [bAu:n]
2;2.23 (brewu:n]
behind
2~0.8 [hai:n]
2;0.24 [bAhai:n]
2;0.27 - 2; 1.0 [ahain]
2~1.0 (ha:d3u:] behind you
2; 1.14 [ahai:ncf3u: ]
2;2.15 Chain]
2;4.1 [ahain d3'U:]
2;6.15 [e:hai:n]
belong
2; 1.5 [0:1)]
2;4.1 [alo:1]z]
3).6 [rel~):I)]

caboose
2;4.24 [gu:s]
2;4.24 [krebu:s]
25.26 [gu::s]
2; 11.17 [gu:8]
Denise
1;1.17 fd3in
1;4.2 - 1;4.23 [3in
1;4.27-15·6 [dis]
15·9 [din
1;5.14 [d3in
1;5. 18 (di:s]
1;6.8 [din
1;6.8 [dis]
1~7.4- 1;10. Il [di:s]
2;0.14 [dEi:s]
2;0.23 [di:s]
2; 1.26 [di:JIS]
2;2.15 [dEi:s]
2;2.15 [d&ni:s]
2;2.15 [di:s]
2;7.15 [di: si]

y
t
;4.
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.9 dessert
1- 2~7.15 [asa--t]

enough
1~ 10.2 [aMf]
IJO.5 [Mf]
IJO.5 [aMf]
1~ 10.9 [Mt]
IJ 1.9 - 1:11.25 [anAf]
1J 1.25 [Mf]
2~O.27 - 2~6.1 [anAf]
excuse
2~2.10 [ku::za mi] excuse me
2~2.15 [aku:sa mi] excuse me
2;2.23 [kI: mi] excuse me
2~2.23 [ku:ss mi] excuse me
2).4 [ku:sa ml:] excuse me
2;3.22 [aku:sa mi] excuse me
2~4.3 [aku:za ml:] excuse me
2A.24 [ku:zami] excuse me
2~5.8 [skiu:za mi:] excuse me
2~6.6 [ku:z a ml:] excuse me
garage
1~8. 12 [ga:D
1~9.2 [ga+ad.31
1~ 10.2 [ga:dz]
1~IO.5 [ga:cf3]
1~10.15 [gerra:d3]
l~lO.15 [ga:d3]
1~11.5 [gard31
2~0.23 [ga:d31
2~0.27 [ga:d31
1;11.25 [ga:de]
2;0.24 [ga:d31
2; 1.5 [gard51
2~1.26 (gard31
2;2.23 [gewa:cf3]
2;2.23 [gawa:d3]
2;2.23 [garacf3]
2).3 [grad3J
2).7 [garad3J
2;3.22 [gra:d3J
2A.24 [garad3J
2;5.7 [ga:rad31

y
"l
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2~6.6

giratTe
1~8. II
1~9.1

1~9. 1 - 1~ Il. 14
1~11.25 - 2~O.14

2~ 10.13
guitar
1~1.13 -IJ.17
1~1.19

IJ.19
1:1. 19
1;1.19
1;1.19
1).1
1).11
1;3. II
1;4.6
lA.19
1;5.3
1~5.4
1;5.13
1~5 .25
1~6.17
1;7.20
IJ 1.12
2;1.5
2;1.14
2; 1.14
2~ 1.14
2; 1.14
2;2.15
2;2.15
2;2.23
2;3.30
2;4.3
2;4.3- 3 ~ 1.8
machine
1;7.20
1~8.26
1;10.1
2;4.13
2;4.24

[ga:ra:d31

[awre f]
[awre :f]
[wre:fJ
[awre :t]
[~:f8]

[gi:] [gi]
[krega)
[kre]
[gal
[gI)
[greka]
[gal
[gal
[gI]
[ga:]
[gal
[ga:]
[ka]
[ka:]
[ka:]
[ka:]
[ka:r]
[ka:r]
[ga:r]
[kI:kar]
(ki:kar]
UIka:r]
[sIka:r]
[tItar] guitar
[gita:r1 guitar
[gi:ga:r]
[gI: ka: r]
[gIka:r]
[dItar]

[SI\mrefin] sewing machine
UlIIm] sewing machine
UIJi :m] sewing machine
[JiJi:m] sewing machine
[0: Ji:n] sewing machine
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• 2~8.5 [ 50:a fi: :m]
~ Marie

1~6.17 [mi ]
1~6.25 [ami]
1;6.25 - 1;7.11 [mi]
1;7.20 [mai:]
1;7.26 [mi:]
1~7.26 [mAi: ]
1:8.2 [moi:]
1;8.7 [moi:]
1;8.26 [mi:]
1:8.26 [mai:]
1;9.2 [mi]
1;9.27 [mAi:]
1; 1O. 1 [ma: ri]
1:10.11 [mu:ri]
1~11.1 [muri]
1~ 11.5 [mu:ri]
1:1 1.9 [mu:i:]
1:1 1.12 [mu: ri]
2~0.3 [muri:]
2~0.3 [mu:ri:]
2;0.14 [mu: ri]
2~0.24 [mu: ri]
2~1.0 (muri:J
2~ 1.14 [mu:ri: ]
2: 1.14 [mu:riJ
2~ 1.23 [m3'"i:]
2~ 1.23 (m3'"i: ]
2:2.3 [muri]
2;2.15 [mu:ri:z]
2;2.15 [muri:]
2;3.4 [mu:ri]
2;3.4 [mu:ri:]
2;3.7 [muri]
2;3.7 [muri:s]
2;3.22 [muri: ]
2~4.24 [muri: ]
2~S.30 [m3"Ï:]
3;0.29 [mari:] (muri:]
Merced
1;11.12 [ssd]
2;0.8 [ass:d]

Y'..,•
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~ 2~O.8 [aJe:d]
~ 2~O.8 [ase:ed]

2~.O.8 [ase:ed]
2~O.24 -2~2.7 [aJed]
2~4.3 [assd] to Merced
25.17 [a sed] to Merced
2~5.26 [a rnersEd]
2~11.1 0 (sed]
Michele
1~6.25 - 2~5 .26 Ue:u]
police
2A.13 [pi:srnren]
pretend
2~6.15 [pate:n]
2~ 11.0 (retE:ne]
surprise
2~7. 15 (aprai:S]
2~9.18 [a+prai:8]
2~ 10.13 [aprai:8]
today
2~5.26 [adei]
2;11.10 [adei]
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