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A bstrac ts 

Optimaiity Theory (Prince and Smolensky 1 993) makes the claim that well-fonnedness 

consu?tints are ranked and minimally violable. This dissertation examines the consequences 

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

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

(child English). These studies demonstrate that the introduction of constrallit 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 dlOptimalité (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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Preface to the Thesis 

The primary concern 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 of this focus, the research took an essentidly modular approach (see esp. 

Halle and Vergnaud 1987), with sub-theories k i n g  developed for various levels of 

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

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

Dimsen 1979; Kiparsky 1 982a). which sought to uncover overarching pnnciples that 

controlled the application of rules. ' 
In the last few years, attention has shifted away fkom the representations themselves 

back to the principles goveming hem, though now ordered rules have largely, if not 

completely, k e n  replaced by constraints on structurai well-formedness (see e.g. Goldsmith 

1993; Paradis and LaCharité 1993; Prince and Smolensky 1993). One result of this shifi of 

focus is a r e m  to a more unified approach to phonological theory, in which clairns are made 

that have implications across representational levels. To assess these daims, 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 determinhg 

well-formedness, and the lower ranked constraint is violated when necessary to meet those 

' This program has continued to be developed in the hamework of Lexical Phonology (see e.g. 
Kiparky l982b). 



requirements. As this is a general theory of constraint interaction, the introduction of 

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

examine these consequences in severai domains where they have not been previously 

explored. The rationde for each of these explorations will be presented following a brief note 

on the format of the thesis. 

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

ken ,  or will be, 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 inform the reader of Faculty regdations concerning the manuscript-based 

dissertation format: 

Candidates have the option of including, as part of the thesis, the text of one 
or more papen submitted or to be submitted for publication, or the clearly- 
duplicated text of one or more published Papen. These texts m u t  be bound 
as an integral part of the thesis. 

If this option is chosen, comecting texts that provide logicai bridges between 
the different papers are mandatory The thesis must be written in such a way 
that it is more than a mere collection of manuscripts; in other words, results 
of a series of papers m u t  be integrated. 

The thesis m u t  still conform to al1 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 literanire, a final conclusion and 
sumrnary, and a thorough bibliography or reference list. 

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

In the case of manuscnpts CO-authored by the candidate and othen, the 
candidate is required to make an explicit statement in the thesis as to who 
contributed to such work and to what extent. Supervisors mut attest to the 



accuracy of such statements at the doctoral oral defense. Since the task of the 
examiners is made more dificult in these cases, it is in the candidate's interest 
to make perfectly clear the responsibilities of al1 the authors of the co- 
authored papers. 

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

The fint paper in this dissertation examines some of the consequences of constraint 

ranking within the domain of segmental phonology. In "Austronesian Nasal Substitution and 

Other NC Effects". I present evidence of a heretofore undiscussed constraint against 

nasal-voiceless obstruent sequences, termed *NC.' While postnasai 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 Optimality Theory, this variety of NC effects c m  be 

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 

(Le. the Faithhlness constraints of McCarthy and Prince 1995). Neither the traditional 

mie-based analyses of nasal substitution and postnasai voicing, nor the treatment of posuiasal 

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

relationship between these processes. 

Particuiarly stdckg evidence for the need to formaily express the co~ec t ion  between 

h s i s  guidelines require me to make clear the degre of originality of this research. In that respect, 
1 should note that Bruce Hayes independently arrived at the conclusion that pst-nasal voicingis driven by a 
phonetically-based constraint against NC sequences. However, a written version of my paper, which did not 
differ substantively from the present one, was fairly widely circulated befote Hayes fm presented tis research, 
and before I became a w m  of his results. As the focus of his work is mostly on thephonetic motivation for this 
constraint, and mine on its cross-linguistic motivation, the convergence of complemenîaxy results is parPtularly 
encouraging. 



the NC effects is provided by several languages that have conspiracies between them where 

*NC is satisfied in one way in one environment (e.g. by pst-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 violation, that a violated constraint continues to be satisfied wherever there is no 

conflict with the dominating constraint. This formal innovation is in fact crucial to the 

account of these 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 usuaily given a rule-based rather than a 

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

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

To make this sort of theoreticai 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 terms. Both of these criteria are well met by 

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

since it has k e n  the subject of a nurnber of detailed theoretical studies, starting with 

Chomsky and Halle (1968). "On the nonuniformity 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 andyses. This papa  shows that minimal violation pemits 

an expluiatory treatment of instances of nonunifon constraint application, where a 

constraint is satisfied in one environment, but not another. Quantity Sensitivity, 'cyclic' mess 

preservation, and lexically based exceptionality, al1 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 be overcome in order to achieve adult-like pronunciations. This paper 

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

off. This evidence cornes fiom a comparison of constraints active in child language to those 

of the adult system, fiom 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 k i n g  drawn fiom a cornputer-aided analysis 

of an extremely large, previously unpublished corpus of spontaneous produced child English 

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

Streeter 1977). 

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

improvements that constraint ranking permits in each of the studies. 



Preface to Chapter 1 

In Optimality Theory ( P ~ c e  and Smolensky 1993), a gramrnar consists of a set of 

consaaims, 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 

weil-formedness. Variation between Ianguages is capturai by variation in constra.int ranki ng ; 

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 be ordered. The prediction this rnakes is that ail possible rankings should yield 

possible languages (see Prince and Smolens ky 1 993 on Factorial 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 forin). 

These can be cailed stnictural and Faithfulness constraints respectively. The ranking of a 

structural constra.int, for example "no coda [voice]", over a fêitffilness constraint such as 

"retain input [voice]" is what yields a phonological reguiarity, in this case, no [voice] in codas. 

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

allow a voice contrast in that position. 

Since there are a number of different Faitfifùlness constraints, Optimality T heory 

predicts a range of possibilities for any given weil-formedness constraint, depending on its 

radhg vis-à-vis the faithtlllness constraints. Unfortunately, tittle work has been done to test 

the resulhg predictions. This chapter consists of a case study of the cross-linguistic efKects 

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

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

part robustly attested. 



Chapter 1 

Austronesian Nasal Substitution and other NC effects 

1.0 Introduction 

N a d  substitution ocnirs in Auaonesian languages as far flung as C hamorro (Topping 1969, 

1 9 7 3 ), and Malagasy (Diwirek 1 989), as well as in several Afican languages (Rosent hall 

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

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

replacement of a rwt-initial voiceless obstruent by a hornorganic nasal ( 1 a). If the obstruent 

is voiced, a homorganic cluaer resuits instead (Ib). As illustratecl by the data in ( Ic), NC 

(nasdvoiceless obstruent) clusters are permitted root intemally: 

(1) a- /maN+pilih/ mamilih 'to choose, to vote' 
/meN+tulis/ menulis 'to h e '  
/meN+ kasW magasih 'to give' 

b. /meN+ba Li/ membaii 'to buy' 
/maN+dapatl mandapat to  get, to receive' 
ImaN+gantil magganti 'to change' 

c. ampat 'four' u n d  'for' rnqkin 'possible' 

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

engendered much theoreticai discussion. The standard analysis invokes two ordered rules to 

generate the single nasal fiom the undertying pair of segments: nasal assimilation, followed 

1 Ihugh the dide& of Ma@ spaken m Malaysia and lndonesia are distinct in some ways. unless noted 
k ~ ~ d i s c m s d h e r e ~ i r e c ~ m m o n t o b M h B ~ I n d o n e s l l i s ~ b e d i o L a  tiwa(1981). * an McCarrhy 1 IW4), amoagst ochm and the Johore ~ e c t  of ii4aiay desc r i i  in & ( 1980) and 

Teoh(l988&Tk hdmeamdaticited are aii b m  Lapoliw. (1981). Both C h u n o m  and Maiagasy aiso display mw c;lanepatternasthatm(l).asdoanumberofotherlan ken m the Indonesian archtpelago. 
~ b e ~ n r ~ l 9 i ~ ~ f o r m o f t ù e 1 m e ~ - /  r e ~ i s ~ ~ 8 8 " o ~ ~ a ~ o f c o n v e n t i o a a n d  
does net imply any paràcalu anrlyns of the assimiiative Lhsviour of the prenX. 



by a Ianguage- and construction- specific rule of root-initial, pan-nasal. voiceless consonant 

deletion (e-g. Topping 1973: 49; Onn 1980: 15; Herbert 1986:252; Teoh 1988: 1 56; though 

cf Lapoliwa 198 1 : 1 1 1, M a c h  1987: 72). 

In this paper, I reanalyze nasal substitution as fusion of the nasal and voiceless 

obstruent, driven by a general, phonetically motivated constraïnt t hat disallows nasaVvoiceless 

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

developed by Prince and Smolensky ( 1993), and McCarthy and Prince (1 993a,b, 1994a,b. 

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

phonology interaction expounded in McCarthy and Prince ( 1999, play a centrai role. 

The generality of the *NC conmaim 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 NC 

clusten, which also include pst-nasal voicing, nasal deletion, and denasalization. Permutation 

of the constraint rankings posited for nasd substitution is al1 that is needed to provide a 

unified account of these NC effects. Nasal substitution occurs w hen the anti-fision constraint 

LINEAIUIY is dominateci by *NC and the other Faithfidness constraints. Each of the other NC 

effects is svnilarly generated when the Faiffiines constra.int that it violates fdls to the 

bottom of the hierarchy. 

This approach to NC effècts has importani advantages over both the standard analysis 

of nasal substitution, as well as the recent analysis of p o s t - d  voicing in Itô, Mester, and 

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

opaque the relationship of nasal substitution to the other NC phenornena, and aiso predicts 

the existence of postnasal voiceless consonant deletion without prior nasal assimilation, an 



unattested process. Sirnilariy, Itô, Mester, and Padgett's anaiysis of pon-nasal voicing, which 

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

substitution, and generates u~ested patterns of nasai-obstruent voicing. The failure of these 

other approaches to provide a unifieci account of the full range of NC effeas is particularly 

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

(Kissebath 1970) to avoid NC clusters. A wide range of these conspiracies, found in Bantu 

languages and in dialects of Greek, are documented in this paper. 

The anaiysis of nasal substitution, and the other NC effects, appears in 5 I . I through 

1.3. Section 1.1 introduces the *NC constraint. In section 1.2, 1 discuss the segmental 

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

provide an account of the morphological rdctions on indonesian nasal substitution. Section 

1.3 is conmed with the input-ûutput mismatches in the featural rnakeup of NC sequences 

(e.g. denasabtion and post-nasal voicing), and contaias a modification to the formulation 

of Feaîural Identity that is necessitated by the Identity violations incurred by fusion. In 5 1.4, 

1 discuss some problems with the standard voiceless consonant deletion analysis, and show 

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

feature liceflsing to cope with nasal substitution, and introduces the OshiKwanyarna faas, as 

well as o k  cases of conspiracy betwem NC effects. The results are nimmanzed in the final 

section, with directions for M e r  research. 



1.1 *NC 

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

(nasaVvoiced obstruent) sequences are represented faithfiilly in the Output, while NC's are 

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

possibilities, as enumerated in the Introduction, and below. 

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

Eequency has long beai assumai to stem fiom the ease of articulation of NC ! clusters relative 

to NC, though a specific hypothesis about the articulatory difnculty inherent in NC's has yet 

to emerge (Kenstowicz and Kisseberth 1979: 37). However, Hff ian's  ( 1993 : 3 1 0 )  

observation that the raishg of the velum occurs very gradudy during a voiced stop following 

a nasal segment, with nasal d o w  only retuming to a value typical of plain obstruents duin y 

the release phase, suggests an articulatory basis for a *NC constraint, since an NC ' cluster 

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

requires an unnaturally quick closure. The fact that this consrraint is asymmetficai (i. e * NC . 

and not *CN - see the discussion in 5 1 . 9 ,  c m  then be understood in light of Zuckerman's 

(1972) finding that 'the velum cm be lowered more quickly and with p a t e r  precision than 

it can be raised' (Herbert 1986: 195).*Ohala and Ohala (1991: 213 - cited in Ohala and Ohala 

1993: 239) provide the following cornplementary perceptuaiiy oriented expianation for nasal 

deletion in the NC configuration: 



( 2 )  Arnong the auditory cues for a voiced aop there must be a spectral and 
amplitude disconthuity with respect to neighbouring sonorants (if any), Iow 
arnptitude 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 veiic valve is closed just before the release and pressure is 
dowed to build up behind the closure. However, voiceless stops have less 
tolerance for nich leakage because any nasal sound - voiced or voiceiess - 
would undercut either their stop or their voiceless character. 

Additional evidence for the markedness of NC clusters cornes fiom Smith's (1973: 53) 

observation that they emerged considerably later than NC!'s in his son's speech, with the 

nasal consonant of aduit NC's being deleted in the child's production. This pattern has also 

been observeci in the speech of lemers of Greek (Drachman and Malikouti-Drachman 1973) 

and Spatnsh (Vogel 1976). Thus, data fkorn typology, phonetics and acquisition aii converge 

on the existence of a universal, but violable, *NC constraint: 

(3) *NC 
No nasaVvoiceless obstruent sequences 

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

p honet ically grounded contexhial markedness statements like *NC can be directly 

incorporated into the phonology (Mohanan 1993: 98, Prince and Smoiensky 1 993 5 5 ) .  ln 

what foiiows, 1 demonstrate how the interaction between *NC and conmaints on Input- 

Output Correspondence creates grammars that generate nasal substitution, as wel1 as the 

other NC effects3 

The discussion here abstracts fkom two othcr NC effstp: nisil doroicing and obstruent aspiration. 
These cannot be captured by the simple s-btement of *NC in (3 It is c o ~ a b l e  that the arûculatory 
or percep~diffi~ulties of p o s t - d  voicekssness owid k o v m o m e  b. enhancement with iratioa a d o r  73 extension of the donticm of voicelessness. However. a pmper îreatment orthese phenomena wo d force a long 

- 1  1- 



1.2 *NC and Segmental Correspondence 

1.2.1 Segmentai Fusion 

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

directiy assesseci by constraints on Correspondence (cf McCarthy and Prince's 1 994 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). 

In the Containment approach to Input-Output Faitffilness, the constraint PARSE 

SEGMENT forces the realization of underiying segments (unpronouncd input segments are 

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

demanding that every segment in the Input map t o  a segment in the Output, in other words, 

that every Input segment have an Output correspondent. McCarthy and Prince 1995 cal1 this 

constraint MAX. Thus, unlike a Containment-based theory, 'deletion' does involve a loss of 

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

formulation DEP, which requires a mapping of al1 Output segments to Input correspondents. 

Rather than positing discrete steps of nasal assimilation and voiceless consonant 

deletion, or of complete assimilation of the voiceless consonant to the nasal and degemination 

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

chpmcm firom the central ormceros of this apa, since at Ieast the foiiowing railler corn Iex uesiions would have 
io be ansiered: What is the nature of &e intcnction betwem these mccsses: & &oicing r+t h m  
aspiration. or vice versa cf. Herbert 1986, Nurse and Himebusch 196317 Are voiceless nasals 1-Vorce], or 
f +Aspwited] (Lunbarcti 1 94 1, H u 5 m  1994)? Are the voiceiess nasais m fsct even entireiy voiceless (Maddies011 
and L a d d q  1993: 262)? R e W  to the iast question. ire these proeesfcs catcgoricai or more implememiationd 
in nature? erefore. for present purposes 1 leave *NC in its perhaps overiy simple f m .  



rnefir-pilih and Ouput manilih is mediated by hision, or coalescence of segments (Lapoliwa 

1981: 1 11; see aiso Stahlke 1976 for eaiy arguments for fusion, one of which is recapitulated 

in 3 1.4.1 below, as well as Gnanadesikan 1995 and Lamontagne and Rice 1995 for recent 

discussion within ûpNnality Theory). ïhe replacement of PARSE SEGMENT with MAX allows 

an interpretation of fbsion as a two-to-one mapping frorn Input to Output: two Input 

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

This results in the satisfaction of MAX, though under a strict interpretation of Containment, 

PARSE SEGMENT wodd be violated in this situation (McCarthy and P ~ c e  1993a: 163, Myen 

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

subscripting is used to indicate the crucial correspondence relationship: 

(4) meN,+pziIih (Input) mam,,iiih (Output) 

Even though fbsion does not involve deletion, and so satisfies MAX, it does incur violations 

of other constraints. 

At the featurd level, fusion between non-identicai segments Molates constraints 

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

of Identity constraints, and for an exarnple in which NC fusion is overruied by a Featural 

Identity constraht). Because fusion incurs violations of Featurai Identity, it tends to occur 

between segments that are identical, or nearfy so (cf McCarthy and Prince 1993a: 163, where 

fuaon is restricted to identical elernents). However, even fision between identical segments 

is not automatic or universal, so it must violate at least one constraint other than Featural 



Iden*. Coaiescence cuntravenes L m ,  a wnstraint which is independently needed in 

Correspondence T heory to militate against metathesis.' McCarthy and Prince's ( 1995) 

fornidation of L-Y is as in (5)- where Sr and S2 refer to input and Output strings (or 

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

( 5 )  LINEARrrY 
S, reflects the precedence structure of S, and vice versa. 

in the fisional I,O relationship depicted in (4), Ml precedes /p/ in the Input, but not in the 

Output, so LINEAW~Y is violated.' To command a violation of LNARiiY,  *NC must be 

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

indiates a grammatical fonq 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 othenvise, d of the following tableaux 

apply to Indonesian. 

4 The use of LWEAWN to block fiision was suggested b John McCarthy (P.C.). McCarthy and Prince 
( 1 995. this voiume) imroke a separate U ~ i r o ~ w - w  coosaaint & siich uses. 1 have retained the LIXEUUTY 
approach b u s e  rt is stiil not entireh clear that a separate UNIFORMITY constraint is needed and becanse 
L~FARIIY seems to have m e  m t d g  posslile extensions m the featmai dom& which are noted below m 
the text 

5 thaî the input is III& up of a heariy uenced set of morphemes. It is in fact not 
cruciai to :essis= p06itj0n be maintainai, it is 3 Fthm r00t mit must be 
obeyed. and tbae are otba w of riiimg out ûans-morphmuc n a d  substitotioa as discussed In the next section. 
If the b a r  secliimDc of -iY",, is umpcmkd in tk ptsowlogicai Input there wonld be m Linearity vioiatxm 
incurred by nasai substitutionl lnstesd onty Morpheme Disjointness WOU be at issue. 



(6)  Nasal substitution: *NC » LIN 

With the ranking reversed, the candidate without substitution (6b) would be optimal. Such 

a ranking characterizes languages that tolerate NC clusters. 

1-22.  Morphoogicui conditions on fision 

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

root-internai nasal substitution in IndoneSan McCarthy and PMce ( 1 994b) show t hat a large 

number of disparate phonologid phenomena, reduplicative and otherwise, result fiom st n c  t er 

Faithfihess requirements wahin the root than eisewhere in the word, that is, fiom the relative 

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

maintain more contrasis between roots than between affixes. McCarthy and Prince fomalize 

this difference in markedness by proposhg a general ranking scherna in which root-speci 6c 

versions of Faiffiiness constraints are intrinsically ranked higher than the generd, or 

aff~x-specific version of the conseaints. If nasal substitution were to apply within the root. 

massive neutmbtion would result. A mot-specific ranking of LIMARITY (ROOTLN) above 

W C  stops this h m  happening. A tableau illustrating the blocking of substitution wi th n the 

root appears in (7): 



(7) Root-intemal NC tolerance: R o o ~ m  » *NC 

R ~ L N  d e s  out fùsion within the root because fugon destroys the precedence relationship 

between Input root segments /rn/ and /p/ (7a). Since the nasal in /meN+piIih/ is not part of 

the rwt, nasal substitution across the morpheme boundary does not distub the precedence 

structure of root elements, and RCDTLIN is obeyed. 

RCXYTLIN is effectve in bloclang substitution within the root because it is a constraint 

on the relationship between Input and Output strings, rather than between individuai Input 

and Output segments, or feahires. if we attempted to d e  out root internai fiision with a 

root-specific constraint on Identity between input and Output correspondents, substitution 

in the middle of the root, and at the beginning of it would be assessed equaily, since both 

would turn a voiceless obstruent belonging to the root into an Output nasal. As Donca 

Steriade (P.C.) has pointed out, it is not at di clear how a theory with Faithfulness constraints 

demanding oniy faithfid segmentai and featural parsing would handle these and other 

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

dififierence between Indonesian nasal substitution, and more commoniy discussed cases such 

as the Sanskrit Rula d e  and F i  assibilation, is that the latter involve segmental change, 

rather than segmental fùsion However, iflinearity is generalized to sub-segmental elements, 

such that it forces their underlying precedence relationship to be maimained, and if these 

cases can al1 be andyzed as involving partial segmentai overlap, then root-specific rankings 



of sub-segmentai linearity wodd generate non-derived envionment blocking effects. Clearly, 

a great deal of work needs to be done to determine the ernpirical wverage of root-specific 

LINEARITY constraints, but it seems plausible that the ranking of morpheme specific 

Faithfblness constraints above phonotactic constraints is the source of this sort of 

phenornenon. 

Fusion is not, however, free to occw between any two morphemes. Both the 

prefix+prefix and r o o t + s ~  boundaries are impermeable to nasal substitution (8a & 8b 

respectively): 

(8) a. /maN+per+besar/ [mampe rbesar] 'to enlarge' 
b. /maN+yakin+!can/ bay-1 'to convince' 

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

somehow conceive of nasal substitution as a property of the prek  meN- itself. This is further 

brought out by the fact that nasal substitution also occurs between the root and the noun- 

forming prek peN- (though cf. Lapoliwa's 1 98 1 underlying representation of paN- as 

p*m i3N-) : 

(9) a. /peN+pimpin/ [ ~ m i m ~ i n l  leader' 
b. /peN+hilis/ [ ~ n d s l  'writer' 
c. /peN+karq/ [PSW] 'composer, author' 

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

morpheme, but rather to the prefuttroot juncture. 

To encode this sort of morphological conditioning, a set of constraints is needed to 

render partidar morpheme boundaries opaque to fusion. This situation is somewhat 



remiriscent of a restriction on fusion in Axininca Campa, in which coalescence between /a/ 

and the veiar &de is blocked ait would result in the root and su& being entirely containeci 

within a single syliable. To express this restriction, McCarthy and Prince posit a constraint 

of Roar-SvrnX-SEGREGA~ON, w k h  shares with the present set of constraints the property 

of keeping particular pairs of morphemes separatecl. The constraints needed here c m  be 

fomulated as demanding that morphemes have no correspondent segments in common, that 

is, that their sets of correspondents be disjoint: 

( 10) M , - M 2 - D I s ~ o m s s  
A I B  
Where A and B are the sets of elements in correspondence with the elements of M, 
and M, respectively 

When fusion ocairs between two morphemes, they share an Output correspondent, and M,- 

As NC fusion is diowed between a prefix and a root, *NC dominates 

( I 1)  hfu-Root  nasal substitution: WC » PRE-RT-DIMOLNT 

AU other M , - M 2 - D r s ~ o ~ s s  constrallits, including PRE-PRE-DISJO~NTNESS, rank above 

Input: 
maN, +p,iiih 

a.mem,,ilih / 
r 

b. mern,p2ilih 

6 A neariy identicai constraint is independentiy praposed in McCarthy and Prince ( 1995). 
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*NC, prohibiting nasal substitution across other morpheme boundaries: 

This might seem an overly circuitous method of restricting nasal substitution to root-initial 

position, if'it were not for the fact that the D~SJOINTNESS constraints are of considerable 

generaiity, with observable effects elsewhere. In panicular, their existence explains the 

tendency for geminate htegrity and Uialterability phenornena to be limiteci to morpheme 

intemal contexts (Hayes 1986: 468; see Kenstowicz 1994: 412 for M e r  references and 

discussion), since they would favour 'fake geminate' sequences of uniinked identical 

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

1.2-3 Segmentai Deletion d lmertion 

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

epenthesis could also aîdy *NC, without inairrsig violations of LINEAIZTTY. This means that 

in Indonesian, the constraints MAX, and DEP, which are violateci by deletion and epenthesis 

respectiveiy, be ranked above L m .  In k t ,  these constraints mua be placed even 

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

*NC violations root-intemaüy, where fusion is ruled out by ROOTL~N: 



(13) Deletion and epeathesis blocked by W, DEP » *NC 

- I 

a. ampat / I 

I * 
I 
1 I 

b. apat I 
I 
I 
I 

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 resorted to in indonesian to avoid *NC 

violations, permutation of the rankings of these constraints (Prince and Srnolensky 1 993 $6) 

predicts the existence of other languages in which MAX and DEP are dominateci by *NC and 

the other Faithfir lness constraints, producing NC deletion and NC epenthesis. 

Examples of segmental deletion in the NC configuration include the aforementioned 

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

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

Kelantan dialect of Malay, which ciiffers fiom standard Johore Malay in that it lacks nasais 

before voiceless obstments, though it permits homorganic NC! clusters (Teoh 1988). -This 

pattern is replicated in Afncan languages such as Venda (Ziervogel, Wetzei, and Makuya 

1972: ated in Rosemhall1989: 47), Swahili7 and Maore (Nurse and Hùuiebusch 1993: 168). 



as weil as severai others cited by Ohala and Ohala (1993: 239).' 

What unifes al of these examples is that the nasal, rather than the obstruent is deleted. 

This parallels the nasaVfncative cluster effects detaiied in Padgett (1994), which sometimes 

involve nasal but never fncative, deletion. The constraints posited thus far assess obstruent 

and nasai deletion equaily, as violations of MAX.  How to formalize nasal-obstruent 

asymmetnes in deletion, as weli a s  in assimiIanon, rem- unaddresseci in ûptimality Theory 

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

intrinsic rankings of the Faithfulness constrauits. For example, the fact that nasais tend to 

assirnilate in place to obstnients, rather than the other way around, could be captured by a 

fixed ranking of O B S ~ A C ~ N  » NASPLACELDENT (i-e. the identity requirement between 

an obstruent and its underiymg correspondent is inainsically higher ranked than that between 

a nasal and its correspondent). For deletion, a rankuig of an obstruent specific lMAX 

constra.int (0ssMA.x) above the nasal specific NASMAX achiewes the desired result. 

Establishg the phonetic basis, and typologicai correctness of this presumed fixed ranking 

is beyond the puMew of this study, but it can be noted that its univerality is supported by the 

observation that a few languages lack nasais, 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 /NT/ cluster would be treated in a language 

8 In. disc* these Mcan lanpages 1 follow. for ease of .exposition, Herbert (1 986) and P 
(1994) i b J  SfOQSsm (cf. R ott 1992, and Stenade 1993 for Y!? O er 
views on preoruliuton)o""be emphamed, tho=segnd?m Co theory might weii 
bemdersrmdsfheeqwabtowhat mf- pmeûk tmms is the mot node mFesrthmg it dbmmates (i.e. 
a rnelodic element Two root node theories of prenasaiizd s have been +- by Piggott ( 1988). 
Rosenthall(1~8~), rigo (1 993). and (O somc sdcnt, Steriade ( 1 3 1 ,  and Piggott= 



such as Kelantan Malay, in which *NC dominates MAX (note that al1 other Faithfulness 

conaraints, including L m ,  are aiso ranked above MAX): 

( 14) Tableau for Kelantan-like languages 

Input: N,TZ 1 *NC j OssMAx 1 N A S W  

ui future tableaux, I wiii merge the two MAX constraints, and show only the candidate with 

the deleted nasal. 

For some 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 formhtion would remain in the realm 

of description, rather than e~planation.~ W~th this potential gap in the typology of NC effects 

duly noted, 1 will now turn to the featural changes that c m  be used to satisfj *NC, and 

propose constraints to d e  them out in Indonesian. In these instances, we will see the 

predicted factorial typology is indeed filfilleci. 

9 One path to explmation rnay lie in the fact that NC sequences tend to be place assimilated. and thus 
r e s i S t ~ b u e t o s o a i e v ~ o f  mtegrity. However, t b  explmation is difficult if not im 
to formalize in Optimaii ïheory ( w G d  place assimilation have p d c e  over WC?). and 
anpirical challengie duit N P &kts do o c k  in the absence of place assrniilahon in several ianpages (see § 1.4.1 ). 



1.3 *NC and Featural Faithfulness 

1.3.1 Denasaiizatiort 

[nstead of completely deleting the nasal, another way to mee r the *NC requirement is to 

change the underlying nasal imo an obstruent. There are ta least three languages t hat take t his 

route: Toba Batak1' (Hayes 1986), Kaingang (Henry 1948; cf Piggon 1995), and Mandar 

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

because it has a prefixation paradigm that diRers minimaily fi-om that of Indonesian X 

homorganic nasal appears before voiced obstruents (1 6a), but instead of nasal substitution 

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

obstruent retains its place specification, and can be heterorganic with the following 

consonant). 

( 16) Maodar maN- prefixation 
a. /maN+dundd 
b. /maN+tunu/ 

mandundu 'to drink' 
mattunu 'to bum' 

In Mandar, unlike Indonesian, the prohibition agauist 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." Where nich a cluster 
would be expected, because of cognate items or at certain morpheme 
boundaries, there is invariably a gerninate voiceless stop. In this respect. 

11 MiIls does not coaimeot on nad-/s/ clusters. but as far as 1 can teil h m  Pelenkahu et ai. ( 1 983 ). the 
same restriction hotds as for the stops. since there are msny examples of / - s d .  but none of /-us-/. 



wandar] is far more consistent than puginesel; perhaps it reflects greater 
&dom from outside influence (Mills 1975 : 82). 

There are number of potential constraints, or sets of constraints that could rule out 

denasalization in Indonesian, as well as in languages like Kelantan Malay that have nasal 

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

Correspondence theory is in order. 

To replace the containment-based PARSE F E A ~  (see e. g. Itô, Mester, and Padgett 

1995) in Correspondence Theory, McCaxthy and Prince (1994% 1995) outline two 

approaches. One is to extend Correspondence h o  the featurai domain, 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 segmenta1 correspondents. A general formulation for such constraints is given in 

( 1 8): 

( 1 8) Featural Identity - b m - ( F )  
Correspondents are identical in their specification for F 

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

an input segment has no Output correspondent, Identity constraints do not corne into force. 

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

féatt~es, then every time an underiying segment fded  to be realized in the Output, all of the 

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

the Featural Correspondence constraints to be dominated by whatever constraint favoured 



deletion Whether this is a fatal flaw, or a happy result,12 can only be assessed through carefùl 

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

is evident that Featural Identity has the advantage of anaiytic convenience, especially when 

considering redupiication, which otlen involves long strings of Correspondence violations." 

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

does lead some complications. Consider the Input-Output rnappings in (1 9): 

(19) Input a. n t 
\ /  

Outpu t  n 

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

the symmetrical nature of Identity is that I ~ E N T ~ ]  is violated to the same degree in ( 1 9a) 

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

l2 SiOce tbis was hst wriüea Lombardi ( 1995) bas fomd a 'ha p resuii' in one domain. while Alderete 
et ai.( 19%) fkd a 'fatal flaw' in another. Ngdless to say. the issue is &km setiied. 

wodd seem to predict that 
çombmed with a 

host ai the lefl edge, and mi ate to a 
Featura. Correspondence. & might 

is the âriving force &und harmoay, k t +  of d t s  on futural 
stmcture umditiom. and the discussion KKenstowiu 1994: 3 5 1. as 

Furiher Iicatmg the icture is the fact 
=ty effccts. &t do not reguire 

fatmal independence wouici k exampies 
without that featnre m the Output (though even this 

" ~ t  should be noted thai these d u y m  do not reprisent antosegrnental ma mg: rith?. they ilI-te 
the set-the~tic relaticmship e s c n  the pot and Ouîpuî sets of segments. in & ihae is no theoreûcai 
stance impe m the of the gepmted /t/ as a pair of segments. This representatin is used because 
-SOlllietiLlbeS"p"aamn- (Kamgan and Toba Batak). and because. the results 
m temis O ~ C  ~ ~ ~ ~ ~ Z Z Z L ~ ~ / v ~ d r i ~ ~ c m m i < r .  ~ g - t d a i n  t- 
of L w  ' obtah d e p d h g  on wbetba gmmtes were wnsidered a smgle segment with a mora or two 
segments wath linked fatures. 



with one another. Nasal substitution also vioIates L ~ Y .  so in tenns of the constraints 

considered thus fàr, it is impossible for a language to prefer (1 9a) over (1 9b), since the 

Fai-ess violations incurred by ( 19b) are a subset of those for ( 1 9a). 

One might consider ruiing out ( 19b) with cons~aints against coda obstruents, and/or 

gernination. By using a syUable structure constraint to rule out denasaiization, however, the 

resulting prediction should be that languages that display nasai substitution have tight 

restrictions on possible codas. To some extent, this is borne out. However, Charnorro, which 

has nasai substitution in mm- and fm- prefixation, also has gerninates and coda obstruents 

(Topping 1973: 36-49), even in prefixes, such as h-, char-, and t . -  (Topping 1973: 66). 

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

or gemination. 

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

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

deriasalizati 
. . 

on an Input nasal maps to an obstruent. With this shifi away corn symmetry the 

theory of featural Faitffilness begins to look more tike segmentai Correspondence. which 

has separate W and DEP constraints. However, 1 wili preserve the analytic advantage of 

Id- noted above by stating the constraint in such a way that feahual Faitffilness is not 

violated in cases of deletion: 

(20) IDENTI-OF] 
Any correspondent of an Input segment specified as F must be F 

Nasal substitution does not violate ~DEMII-O~AS] ,  while denasalization does. mu] here 

wouid refer to the f ~ e  ~ d ]  in monovalent feature theory, or [+Nasal] if bivalent 

-26- 



features were assurned. The choice is not cruciai, but since the feahie [-Nasal] seems not to 

be active in any phonologid process, I wiii assume there is but a single monovalent feature 

pasal] (Piggon 1993, Rice 1993, Steriade 1993, Tngo 1993, cf. Cohn 1993). Note that if 

bivalent feanires were us&, and Faturd  Identity were stated without any reference to  the 

d u e  of the fi?ature (i.e. 'any correspondent of Input segment X must be identical to X in its 

spdication for F'), then the the effects of this constraint would remain symmetrical, and the 

problem of differentiating 1-0 and 0-1  Identity would rernain unresolved. 

For a language iike Mandar, IDENTI- OPAS] is ranked beneath *NC and the rest of 

the Faithiùlness constraints. In Indonesian, b ~ n ~ r I - O ( h h . ~ ]  is ranked above LINEARITY, so 

that fusion is preferred over denasalization. A tableau for Mandar is given in (2 1 ): 

%me fùrther motivation for the recomon of separate ~ENTI-O[NAS] and &~NO- ~ P A S ]  

wnstraims cumes fiom the fact 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 

199 1 : 88). To distinguish Konjo from its near neighbour Mandar, &)ENTO-IPAS] can be 

ranked beneath IDENT~O[NAS], so that having an Output nasal in correspondence with an 



Input obstruent (Le. 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, of course, the ranking 

between these constraints would be reverseci. I s  

1.3.2 Post-nasal voicing 

The most cornmon, and moa widely discussed NC effêct is post-nasal voicing. A particularly 

relwank and pahaps Iess Eimiliar example is that of the Puyo Pungo dialect of Quechua (Orr 

1962, Rice 1993). As show in (22), post-nasal voicing or@ affects f i a l  consonants. Root- 

intemaiiy, post-nasal w nsonant s cm remain voiceless. 

(22) Puyo Pungo Quechua 

a. Root-interna1 NC: 

S y k i  'soot' bntina 'to stir the fire' pampalruia 'skirt' 

b. Suffual alternations: 

sinik-pa 'porcupùie's' kam-ba 'yours' 
saÇa- pi 'in the jungle' hatum-bi 'the big one' 
wasi-ta 'the house' wakinda 'the others' 

Obviousiy, post-nasai voicing satisfies *NC. Again, the question of what it violates is not as 

straightfonvard as  it might at f h t  seern. Compare the &O correspondences for nasal 

substitution and post-nasal voicing: 



(23) Input a. n t b. n t 
\ /  I I 

Outpu t  n n d 

If we assume full specdication of the traditional set of features (Le. those of Chomsky and 

Halie 1968), ~DENT[VOICE] is the only constraint violated in (23b), yet it is also violated in 

(23a) since input /t/ coc~esponds to Output /n/. Nasal substitution Molates LWY, whije 

post-nasal voicing does not, so again, there is some difnculty in estabiishing how Indonesian 

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

In this case, it is pointless to consider constraints tbat would rule out the NC! 

configuration itseK 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 

voice1ess Input segment stands in correspondence with a voiced Output segment. Rather, it 

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

quivalent in markedness. A clear explanation for why Foice] is more marked in obaruents 

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

(24) Vocai cord vibration is iduenced by several factors; but the moa important 
is d o w .  The fol& cannot vibrate if no air is passing through the glonis. In 
order for air to flow, the supralaryngeal pressure must be less than the 
sublaryngeal. The degree ofstnchire made during the articulation of a sound 
may increase the supralaryngeal pressure and hence tend to shut off voicing 
unless other adjustments are made. Stops and fhtives have a strichire that 
inhibits spontaneous voicing. The stricture associated with [+sonorant] 
segments does not dismpt airflow enough to in l i i  voicing. Thus the naturd 
state for sonorants is [+voiced] and for nonsonorants.. . is [-voiced] . 

The usuai way to forrnalize this ciiffierence in rnarkedness is to assume that sonorants bear no 

undertyuip speafication for [Voice] (Le. are unmarked), and that [+Voice] is £iiied in d u ~ g  



the denvation by a redundancy rule. Underspecification and respecification, however. 

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

parallelia conception of Optimality Theury (see Mohanan 199 1 and Steriade 1995 for 

extensive critical discussion, as weii as Smolensky 1993). 

An alternative, nonderivationai method of capturing the rnarkedness of obstruent 

voicing is to postdate that there is a feature borne by voiced obaruents, but not voiced 

sonorants, the presence of which violates a conara.int, perhaps of the 'STRUCTURE family 

(Prince and Smolensky 1993; Smolensky 1993). Based on the fact that obstments do require 

an articulatory adjusmient to produce voicing that is not required of sonorants (specificdly, 

expansion of the supralaryngeal cavïty), as weii as on Tngo's (1991) work on 

consonantlvowel i m d o n s ,  Stenade ( 1995) proposes that voiced obstments are specified 

for both a feature [pharyngeaiiy expandedl and a feature [vibrating vocal cords], whereas 

sonorants are only specified for the latter (cf the proposal in Rice and Avery 1989, Piggo~ 

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

Steriade's proposai, iisng poice] as the feature comrnon to sonorants and obsmients, [Exp] 

as the feature spedc  to obstn~ents. Furthmore, I wiil assume an unviolable configurational 

constra.int such that [Voice] on obstments requires Expl. l6 

Wnh asymmetricai comtraints on Featural Identity, as  well as the assumption that a 

feature iike pxp] is monovalent (Steriade 1995), the constraint needed here is 

IDENTO-I@~P]. This consuaint ensures that any voicing present on an Output obstruent 

L 6 An aitemaive to an unviolable constraint mi t be ilmi it is b+ sîmcturai requirement to have 
poice] dependent on either [E , or [Son] (cf. Pisgott 1 4. and Kawnsah to appear for a variant on this that 
assumes a ~ o n o m t  ~ o i c e  noXj 

8 
. The idea here IS that plah poice], without son-t stricture or [Expl, is 

uninterpretabie phoneticaiiy, m much the same way as a n a d  [-Antenor] specificaîion might be. 



mua be present underlyingly, that is  it militates againa the neutralization of the obstruent 

voicing distinction in the pst-nasal position. As it targets only obstruent voicing, this 

constraint is not violateci by nasal substitution. Indonesian thus has IDENTO-1-[Ew] >> *NC. 

In Puyo Pungo Quechua, there is a root specific version of IDENTO-1-m] above WC,  

while the general IDENT~-~-@XP] ranks below *NC, thus produchg affixal post-nasal 

voicuig oniy. As this completes the analysis of nasal substitution, it is appropriate to provide 

an illustrative tableau: 

(25) Final tableau for nasal substitution 

I Input: 
/meN, +p2ilih/ 

I * !  I 

Noteworthy in this tableau is the fact that aii of the non-optimal candidates, with the 

acception of the epenthetic (25f), do tum up as optimal in other languages, and that each of 

these cases can be generated s h p l y  by having one of the constraints fd beneath ail the 

others. Candidate (2Sb) is generated if *NC ranks beneath the Faithfbhess constraints, as in 

languages that permit NC clusters. With ~DENTI- O ~ A S ]  at the bonom of this hierarchy, 

-3 1- 



candidate (25c) is made optimal, as we have seen in Mandar. Candidate (25d) is preferred 

when b~0-Im] is lowest ranked, as in Puyo Pungo Quechua Finaiiy, candidate (25e) 

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

With the introduction of constraints such as Roo-rLm that disallow one of the NC 

effects in a particular environment, we would also expect to see cases where an alternate 

process takes place in the environment in which the u s d  one is d e d  out. Such conspiracies 

between NC effects can be modeled simply by having both of the relevant Faithfùlness 

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

eEects, and against competing ones, that this expectation is indeed Ilnlled. 

1.3.3 NC fusion overruied by Featurd Idenrty 

In this section, 1 show how a high ranking Featurai Identity constra.int can disallow fusion 

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

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

involve a pararnetric dserence between Austronesian and M c a n  nasal substitution. In all 

the Austronesian examples of which 1 am aware, the ficative id undergoes substitution:" 

. . " examp~es i~so danc~msrc ~ b e  weii-hown complication timî /O/ bec~mes a pllitai msai imâa 
d&îutm~ The apparent oddness of this aiternation is somewhat tempered by the dent &dence h m  a 
Javanese m a p k  amsirad that Austmmh /s/ is m fact itseif phono10 "er prilntnl (Mester 1986 
A relateci compliutian is mit nasai substitution aiso often füls to o ~ o m  with a & initia1 mot (/cl is various r\; 
desahi as a p W  stop or m aiveo- aiatai ficate). Based on the f.ct that avoidançe of homophony with /d 
initiai mots seems to determine whe&r substitution wiîh /cd cm occm q wt. ûnp (1980: 62) s u g g e  ihat 
res-istance to subsîituth amse as a property of the mots, raiher than of /c/ itseK whch is sspreadui to 
Orner Id initiai moh bv rrnbgy (the generalizations aboui the oef-ce of substitution &+ed by 
fa Johore Mahy w& oainrmed for B a h  i n h e s i a  by my umsuitant, C h o a  DjmibPi). Lexical exceptioos 
such as these can be captmed by means of le'rically specific constraint %for which WC might eaeod the 
scbanafor Root y t s ?  so that çons.ints pb to a rfïed t of lexical items. For instance. 
k ~ o r d s  @=ject to a haaiiy spedïc r&g of .%%al   DE NITR umstraint. lasmg ail  input 
oraL MiEeless wasaumts to be fhihfdv represent as  such in the Ontput. See the net chapter for development 
of this approach to lexical exceptiodty m the conttext of English stress. 



(26) /maN+sapu/ [mapapu] 'to sweep' (Indonesian) 
/man+saga/ [majlaga] 'stay' (Chamorro: Toppïng i973: 50) 
/N+sambq/ barnbug] 'to comect' (Javanese:Poedjo~~edarmo 1982: 5 1 ) 

AfXcatl languages with nasal substitution demonstrate a spiit in behaviour between stops and 

ficatives, as in the following examples cited by Rosenihaii (1989: 49) (see aiso Odden and 

Odden 1985 on Kihehe): 

(27) a. /N+tuma/ [numa '1 send' 
/N+swa/ [seva] '1 cook' (Umbundu: Schadeberg 1982) 

b. /N+tabi/ [ d i ]  'prince' 
/N+supa/ [supa] 'soup' (Si-Luyana: W n  1970) 

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

L ~ I E A ~ ~ Y  beneath *NC and the rest of the Faithfùlness constraints, including Max. 

However, unlike Indonesian, deletion occurs with root-initial voiceless fncatives instead of 

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

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

IDwI-~[CONT] domhates W. The fact that deletion does occw rather than a *NC 

violation places *NC above W. Combining these rankingq we get *NC, IDEN~I-O[C~-IKT] 

>> MAX » L m .  The following tableaw show how this hiearchy generates the 

Mer- respoases to *NC violations in Wcative-initial and stopinitial roots: 



(28) Fusion with stops 

With a stopinitial root, ~DENT[CONT] is satisfied in fision, so MAX is 6ee to choose fusion 

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

beguis with fikathe, as in (291, f i o n  creates a violation of IDENTI-~[CONT], since an Input 

fikative has a stop as an Output correspondent (assuming an undominateci constraint against 

nasal ficatives in ail these languages - cf Cohn 1993, Padgett 1994, dong with a dominant 

[DENTI-O[NAS] constraint that forces the reahaion of nasaiity). With IDENI-O[CONT] >> 

MAX, the candidate with deletion (29c) becornes optimal in this instance: 

29) Deletion with fricatives 

Input: 
N,+~,upa 

Austronesian nasal substitution evinces the opposite ranking MAX » IDENT[CONT], since 

loss of Input wntinuancy, as in (29b), is preferred to deletion. 



As Kisseberth (1970) originally pointed out, cases f i e  this in which two processes 

conspire to avoid a single configuralion provide strong motivation for the fornial recognition 

of output constraints. lg Under a purely rule-based analysis of nasal substitution, nich as the 

standard one of nasal assimilation followed by voiceless consonant deletion, the functional 

connection between nasal substitution and n a d  deletion would have to be stated 

independentiy of the rules themselves. This contrasts with the present OptUnality Theoretic 

analysis of African n a d  substitution and nasal deletion, in which the fùnctional motivation 

for these processes is directly incorporated into the forma1 explanation, thus aiiowing for a 

perspicuous account of the conspiracy between them. 

1.4. Fusion vs. voiceless consonant deletion 

One way to improve the standard analysis rnight be to treat voiceless consonant deletion as 

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

f o d y  express the rebionship between the mle and the phonotactic constraint. However, 

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

would stiil have to be stipulateci, there are two empirical reasons to abandon voiceless 

consonant deletion in favour of fusion: one is fiom typology, the other is intemal to the 

phonology of Indonesian. 

" TO stem anv kio. thit deletion befne the ficatives is motivated sokiy by the markedness of 
n a s ~ c a t i v e  clusters (Oa?dgect 1994). I shodd note thai voiced fricatives undergo post-nasai han@ing in 
K h k  (Odden and Odden 1985: 598). This shows that *NC is needed for &letion in a ~ o i c e l e s s  kcaîwe 
iiequence. since one WOU otherwise predict that /nsl shoold d n c e  as [nt]. 



1.4.1 Evzdnce from cvp0Iogv 

Ttie first argument for fusion over voiceless consonant deletion cornes fiom an examination 

of the typology of NC effects. As Stahlke (1976) notes, ordered d e  analyses predict that 

each of the d e s  should be independentiy observable. While the fira of the rules in the 

standard analysis, nasal assimilation, is of course extremely cornmon, as far as 1 know there 

is not a single instance of pst-nasal voiceless consonant deietion, without the pnor 

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

assimilaton, such as Zoque pst-nasal voicing (Wonderly 195 1, Kenstowicz and Kisseberth 

1979:36' Padgett 1994), and deriasalitation in both Toba Batak (Hayes 1986) and Kaingang 

(Henry 1948, Piggott 1995). By using fiision rather than ordered des, we avoid the 'false 

step' of voiceless consonant deletion. 

1.12 Evidence from redrp fication 

There is aiso evidence fiom within the phonology of Indonesian for the fusional analysis. 

Lapoliwa ( 198 1 : 1 1 0) notes that redup tication copies a substituted nasal (3 Oa), while prefixal 

nasals preceding a voiced obstruent (30b), or a vowel(30c), f d  to be copied: 

(30) a. /maN+kata+RED+i/ mag atqatai 'to speak iil about someone' 
b. /meN+gerak+RED/ maq gerakgerak 'to move somethuig repeatedly 
c. /meN+elu+RED+kan/ meg elualukan 'to praise' 

Lapoliwa formulaes the d e  of nasal substitution as one of phonological and morphological 

coalescence, so that the substituted nasal in (30a) becornes part of the morphological stem, 

uniike the unassimilated nasal in (30c). 



Building on work by Uhrbach (1987)- Colm and McCarthy (1994) propose an entirely 

prosodic approach to these facts. In addition to the redupticative evidence, they provide 

several other rasons to believe that the prefixai nasal added to a vowel-initial root remaias 

in coda position, outside of the prosodic word, rather than being incorporateci as the initial 

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

operation of a higher ranked ALIGN-WD cormaint, which in Correspondence terms, demands 

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

the Output prosodic word. As they note, it is also cmàal to this prosodic acwunt that the 

nasal resulting from substitution be formed by codescence with the root-initial consonant. 

Ifnasal substitution were in fact the result of root-initial voiceless consonant deletion, then 

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

1.5 *NC vs. reâuadaat future licensing 

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

licetlsing of redundant features. One nright wonder whether redundant feanûe licensing could 

be extended to nasal substitution In this section, I demonstrate that it cannot, and argue that 

this failure casts doubt on the suitability of redundant fature licensing as an anaiysis of 

post-nasal voicing itse& especiaüy since poa-nasal voicing and n a d  substitution act in 

concert in OshiKwanyama to rid the language of NC sequences. I then go on to provide 

additional examples of NC conspiracies involving post-nasai voicing and each of nasal 

delet ion and denasalization, whic h also resist treatment by redundant feature licensing. 

Further evidence of the inadequacy of reâundant feature licensing as an expianation for 



pst-nasal voiciig cornes kom its abhty to generate pre-nasal voicing, an unattesteci process. 

1.5. l Posr-nasal voicing 

The basic prernise of Itô, Mester, and Padgett's analysis is that because [Voice] is redundant 

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

[Voice] violates the constraint LICENSE[VOICE], as in the first candidate in the tableau in 

As cm be seen in (3 I b), the alternative of leaving the nasal unspecified for [Voice] runs afoul 

of the implicational mnstraint SONVOI, which demands that sonorants must be specified for 

[Voice]. The final candidate manages to satie both LICENSE[VOICE] and SONVOI by having 

a suigle fVoice] feahûe linked to both the nasal and the obstruent, the latter of w hich is able 

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

non-identity betweai the voicing speafication on Input and Output obstruents, which I have 

simply labeiied F m  for present purposes, is ranked beneath LICENSE[~OICE] and SONV~ )i 



1-52  Nasal substlstlmtion? 

To understand why redundant feature licensing cannot deal with nasal substitution, consider 

the table in (32): 

In a Ianguage with nasal substitution, either (32a) or (32b) mua be optimal. However, the 

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

ones, (32c) and (32d) respectiveiy. Therefore, fusion could not be the result of any ranking 

of this set of constraints. 

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

way related, since both act to get rid of NC sequences. This intaition is borne out by the facts 

of OshïKwanyama, a western Bantu Ianguage discussed by Steinbergs ( 1  985), which 

demonstrates a conspiracy between nasal substitution and post-nasal voicing. While there are 



no alternations, root-intemal p o a d  voicing is evidenced by the complementary 

distribution of [k] and [g] - [k] appears word-initiaiiy and intervocalicaliy, while [g] occurs 

after d s .  Furthemore, loanwords are modifiesi by voicing the postnasai obstruent. The 

following are borrowings from English: 

(33) Postnual voicing in OshiKwanyama loanwods 

[sitarnba] 'stamp' 
[pelenda! ' pnnt ' 
[oingal WC= 

Root-Ùiitiaily, nasal substitution, rather than postnasal voicing, occurs to resolve underlying 

NC sequences (nasaVvoiced obstruent clusters remain intact, though Steinbergs provides no 

examples): 

(34) Root-initiai n u d  substitution in OshiKwanyima 

/e: N+pati/ [e: rnati] ' ribs' 
/oN+potel [omote] 'good-for-nothing ' 
/oN+tana/ [onana] 'calf' 

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

present midy. As in Indonesian, root-intemal nasal substitution can be d e d  out by a Root- 

specific ranlong ~ ~ L I N E A R ~ I Y  above *NC, M e  mot-initial substitution is permitteci because 

the general LINEARUY constraint is dominated by *NC. Howwer, unlike Indonesian, 

IDENIO-I@~P] is ais0 ranked baieath *NC, so that pst-nasai voicing ocairs root-intedly. 

Also crucial here is the ranking of IDENTO- I m  ] » Lm, since the reverse ranking would 

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



cornparhg the violations incu~ed by candidates (35b) and (3%): 

( 3  5 )  Root-initial nasal substitution 

Since redundant feature licensing cannot generate nasal substitution, it cannot express the 

OshiKwanyama conspiracy. This must be counted as serious inadequacy, especidly within 

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

1.5.3 Other NC conspiracies 

The phonology of Greek diaIects (Newton 1972)19 provides us with examples of conspiracies 

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

19 Thanks to Adamantios Gdos for bringing Newton ( 1972) to my atîentioa. 
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evidence for the treatment of NC effects as a unified phenornenon. 

In 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 situation, nasal 

deletion applies instead (3 7b&d): 

(37) a. /pemp+o/ [~embo] '1 send' 
b. /etpernp+s+a/ [ e ~ e ~ s a l  -aorist 
c. /ton+topo/ [tondopo] 'the place' 
d. Aon#pseftil [top sefiil 'the liar' ( C y p r i ~ t ) ~  

Here we have a transparent case of con8ict: between pst-nasal voicing, and a robust pattern 

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

beyond the reach of this c hapter, 1 will simply posit a constraint VOICEASSM that baldly 

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

only by MBS, but also by MBZ, which is in fact the Output for MPS in some dialects. 

A ranking of VOICEASSIM and *NC above MAX and IDENTO-IExP] produces the 

Greek conspiracy between post-nasal voicing and deletion. V o r c ~ A s s ~ ~  has nothing to say 

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

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

" h d dialects. the n a d  is deleted witbin the word (5b). and in most diaiects. including Cypriot it is 
deleted in an article precedmg a nom except in 'slow. deliber- speech' (5d). 



However, when the Input is MPS (TS clusters are independentiy illicit), deietion becornes 

optimal, as seen in (39): 

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

and W C  to doniinate MAX. The ranking between Vorc~Ass~ and *NC is inconsequential, 

as both are M y  sati&ed. 

In contrast to the straigldfio~~ard account that *NC aEords, it appears that redundant 

feature iicensing cannot capture the conspiracy between pst-nasal voicing and nasal 

deletion This is due to its inability to generate nasal deletion, as illustrateci in the following 



tableau, which places W beneath LICENSE[VOICE] and SONVOI. 

This ranking does in faa Iead to a preference for nasal deletion over the violation of either 

LICENSE[~OICE] or SONVOI. However, the optimal outcome is for ail nasds to be deleted 

(40e), not just those adjacent to voiceless obwents (40b or d). If, as this result suggests. 

redundant feature licensing cannot generate NC nasal deletion, 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 denasalkation. Post-nasal voicing ap plies excep t w hen the 

obstruent is word-initial, in which case denasaikation occurs instead, as in (4 1 ): 

(4 1)  /tin+porta/ [tipporta] 'the door' 
/tin+kori/ [t ikkori] 'the girl' 



There are at least two possible interpretations of initiai blocking. One is to invoke 

Positional Faithf'ulness (Selkirk 1994; Becbnan 1995; cf Steriade 1993), so that a constraint 

on [voiceJ identity in initial position blocks pst-nasal voicing. The other would be to pursue 

the following suggestion ofNewton (1972:98), and provicie an account in terms of paradigm 

(42) ... it is tempting to suppose that what we have is rather a fdure of the stop to 
voice through analogical pressure of positions other than the postnasal one, 
foiiowed by some process of gemination. 

In McCarthy and P ~ c e ' s  (1995) Correspondence Theory, paradigm uniformity can be 

formaiizeû in temis of a F a i h f ù h s  conssaint that demands Identity in [voice] specification 

between correspondent Output segments (Benua 1995, McCarthy 1995; see also Burzio 

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

As the choice is of no irnmediate consequence, I wiil sirnply cal1 the constraint that 

blocks initial voicing SPECLALFAITH. Following the general schema for conspiracies that we 

have seen in previous example, the ranking of S P E C I A L F ~  and *NC above IDENT~~AS]  

and IDEN~O- Im] captures the Karpathian conspiracy. As (43) shows, this ranking 

generates PNV medially. 



However, denasalkation is favored at the word boundary: 

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 voicing/deletion 

conspiracy. When I D E N T ~ A S ]  is ranked beneath LICENSE[VOICE] and SONVOI, al1 nasais 

are deleted, not just those that abut voiceless obstruents: 



5.4 Pre-nasu1 voicing 

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

substitution is dS abiiay to generate pre-nasai voicing. The result of suppiying an input /TN/ 

cluster to exactly the same hierarchy that produces pst-nasal voicing is illustrated in (46): 



(46) Prenasd voicing as redundant feature licensing 

With just the three constraints discussed thus far, al1 sonorants would be [Voicel-linked to 

adjacent obstruaiü. Itô, Mester, and Padgett single out nasais as the oniy sonorant triggen 

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

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

constraints). However? both this solution, and the alternâtive of changing SONVOI to NASVOI 

(see Itô, Mester, and Padgett 1993, and the discussion in Itô, Mester, and Padgen 1995) 

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

widespreaci, there are no reporteci cases of regressive voicing triggered by nasals only. The 

progressive nature of nasal-obstruent vois is particulariy striking since more general foms 

of voicing assimiiation tend to be regressive (Lombardi 199 1; Mohanan 1993). This 

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

name), completely escapes the redundant feature licensing analysis." 

" See however Kawasaki ( 1995). in which miundant feature LiEcnsing is supplemented by a principle 
of government that produces the r e q d  asymmetty in nasai-obsiment voicing. 
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1. S. 5 Lyman 's Law and redurrdant feature licensing 

Redundant feature licensing was not designed solely as a means of voichg post-nasal 

obstnients. Its other job is to enwe that in other environments, sonorants remain unspecified 

for poice]. This is accomplished by the ranking LICENSE[VOICE] >> SONVOL, as shown in 

(47): 

(47) Underspecification by redundant feature licensing 

Without the adjacent obstruent as hoa for the parasitic licensing of [voice], the nasal 

without [voice] is optimal. The sigiuficance of this resuit within Yamato Japanese is that 

Lyman's Law, a rnorpheme structure constraint which ailows only a single voiced obstment 

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

lack [voice]. Furthmore, the faa that a post-nasal voiced obstruent is a target for Lyman's 

Law, wnich is proMernatic uncier a de-baseci account, fds out n a d y  from redundant 

feature iicensing. 

The elegance of capturing p s t - d  voicing and [voice] underspecification wi t h the 

sarne srnall set of cormaints is deceptive, however, since as we have seen, redundant feature 

licensing f d s  to properly characterk post-nasal voicing. Given the limiteci utility of 



undenpecification elsewhere in Optirnality Theory ( s e  e.g. Smolensky 1993; cf Inkelas 

1994), it is well worth seeking aitemative explamtions for the invisibility of sonorants to 

Lyman's Law. Here 1 suggea two prornising avenues for further investigation. 

If the obstment specific voicing feature Exp] is accepta there is no need for 

[Voice] underspeafication, since Lyman's Law would then be a prohibition against multiple 

occurrences of Exp] (Steriade 1995). Post-nasal voicing resuits in an obstruent specified 

for [Exp], so long as there is an implicationai relationship between [Voice] and Exp] on 

obstruents (see 1.3.2 above). Itô, Mester, and Padgett ( 1995: ni. 12) criticùe this approach 

because poa-nasal voiced obstruents involve 'little expansion of the pharyrus if any'. 

However, as Steriade (1995) notes, the feature pharyngeal Expansion] cannot be identifid 

with a panicular articulatory adjustment, 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 

adjushnent in the pst-& wntext is relafivefy minor, given the overlapping of the opening 

of the velum into the obnnient portion of the cluster (see section 1). In fact, 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 segmentai interaction that 

infonns the sonority &en N o m  constraints proposed by Itô, Mester, and Padgett (1 995) 

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

undenpedcation. Morphexne structure wnstraintS that prohibit identical place specifications 

are ofien sensitive to sonority, penmttllig sonorants homorganic to obstnients, but ruling out 



both homorganic sonorants and obstruents (see e.g. Seikirk 1988, 1993, Yip 1989, 

Pierrehumbat 1 993, Padgett 1 995b). Similady, long distance place assimilations often ap ply 

h e e n  mernbers of a particular sono* class only. Since the structural properties encoded 

in a feature geometry offers little insight into these facts (cf Yip 19891, Padgett (1995b) 

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

'interaction in place berneen two segments is more likely as they are more sirnilar in 

micture/sonority'. While the formal details of this analysis remain to be worked out, nothing 

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

obstruents, or that only obstments interact in Russian voicing assimilation.* 

1.6 Conclusions 

I have argued that nasal substitution is best anaiyzed as fusion of a nasal and voiceless 

obstment, &en by a phonotactic conmaint againa this sequence, *NC, which can also be 

sttisfied by nasai deletion, d e d t i o n ,  and poa-nasal voicing. The traditional analysis of 

nasal substitution, and the recent anaiysis of post-nasal voicing in Itô, Mester, and Padgett 

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

possibilibes are taken into consideration. In contrast, the factoriai typology predicted by the 

permutation of the ranking of *NC and the Faithfùlness constraints is nearly completely 

fiiHed. 

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

~aye  Padgeü (pc) nutes Q fotlowing complication. Tho@ voicing interactions are ps swority 
sessitiveinmakmga- . .  . P beiween obstmmts and sonorants. they do not appear to divide e sononty sçale 
m the same way as p h  mteractions. Cases in which oniy 6icatives mteract m voicmg, for instance. seem rather 
unlikeiy. 



dong with the existence of conspiracies between these NC effects, provides strong support 

for the Opamality Theoretic program of decouplhg phonotactic constraints fiom Faithfùhess 

consaaints, and dowing thern to be 6eely iadced with respect to one another. However, the 

apparent lack of NC epenthesis raises an intnguing question for future research: Is it the case 

that evexy phonotactic constraint is satisfied in al1 of the ways predicted by the permutation 

of the mdangs between it and the Faithfiilness constraints? Gaps in factorial typologies oflen 

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

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

fundamental shift in theoretical assumptïons. Either that, or we codd senle for a theory of 

grarnrnar that is in some respects oniy 'exegeticaiiy adequate', as opposed to 'explanatorily 

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

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

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

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

phonology. 

There are dso some broder conclusions to be drawn fiom these data. The 

asymmetry of d-obstniait  voicing discussed in $1 -5.4 shows the futility of attempting to 

constmct a restrictive theory of segmental phonology on the bask of a restrictive set of 

features &eefy combined with operational parameters (or constraint-based reformulations 

thereof). If nasal [voice] can spread right, then why couid it not spread lefi? At least this 

apparent case of spreading mua be attributed to a substantive constraint. Furthemore, the 

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



conaraints (starting with fisseberth 1970: see 8 1 of Prince and Smolensky 1993). Since 

substantive output conmaints (dong with Faithfulness constraints) are the building blocks 

of Opamality Theoretic gmman,  it should not be surprising that Optimality Theory handles 

these facts in an elegant fashion. 



Preface to Chapter 2 

The examination of NC effects in the preceding chapter serveci to provide arguments for two 

aspects of a constraint-based theory of phonology. First, the fundamental point that output 

constraints must be formdy recognized; the evidence for this came from the conspiracies 

between NC effms, which cannot be capture. by a purely r u l e - b d  theory. The second 

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

determinaiion of what conshtutes a d e d  configuration (see e.g. Chomsky and Halle 1968: 

59, Archangeli and Rilleyblank 1994). A great deal of evidence was found for the constraint 

*NC, while evidence of its putative symmetricai counterpart *CN was entirely lacking. 

Forrnally7 these constraints are equivalent, but only WC appears to have any substantive 

phonetic motivation. 

Both phonologias, and acquisitionists, have long recognized the imponance of 

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

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

phonological theoy, and Menn 1 980 in acquisition). Optimality Theory is therefore far fiorn 

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

Optmdty Theoiy 6om 0 t h  constraint-based theories, though, is its claim t hat a const raint 

can be at the same t h e  active, and violated. In most theones, 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 fuU satisfaction. In ûptimality Theory, fU satisfaction is 

replaced by minimal violation (Prince 1993): Under minimal violation, a conaraint cm be 

violated ifand oniy ifit confiicts with a higher ranked constraint. Crucially, the lower ranked 

constraint rem- active, men though it is violated in situations where its satisfaction would 



entail the violation of a higher ranked constaint. 

in the study of NC efFects in the previw chapter, it can be seen that minimal violation 

played a crucial role in the account of conspiracies. in these cases, the stnictural constraint 

*NC is f U y  satisfied, but the means by which violation is avoided depends on the conte-. 

For example, in Greelq postnasal voicing is the usuai way to =ive underlying NC sequences 

(see 5 1.5.3). This indicates not only that *NC ranks above the Faithfulness constraint 

demanding obstruent [voice] identity (IDENT-ExP), so as to allow the obstnient to become 

voicsd, but also that other Faithf'ulness constraints, like PUIAX, dominate IDENT-EXP, so as to 

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

ranked constraims, the d is deleted. In this example, MAX is violated when it is necessary 

to satisfy *NC, but is nonetheless active in blochg deletion when posmasal voicing is 

possible. MAX is thus neither fùlly satisfied nor eeely violable, but rninimally violable. 

Because Faitffilness constraints are particular to Optimality Theoiy, and because 

postnasal voicing normaiiy gets a purely de-based treatment in earlier analyses, it is 

impossible to contras this anaiysis which invokes rninunally violable constraints to one based 

on fÙU satisfàction. Thedore, we tum next to a dornain that provides numerous examples of 

m b m d y  violated structurai and is srpidy anzilyzed using a combination of Fully 

satisfied constraints and des .  

The following chapter demonstrates that minimal violation allows for a more 

satisfacîory account of Engiish stress than was possible given the assumption of hl1 

satisfàction that underlies eariier analyses. Generally speaking, minimal violation permits an 

explanatory treatment of instances of nonuniform constraint application, where a const raint 



is satided in one environment. but not another (see Prince 1993, McCarthy 1996). Quantity 

Sensitivity, 'cyclic' stress preservation, and lexicdy based exceptionality al1 apply 

nonunifordy in Engltsh. These phenomena have resisted expianation in theories in which 

constraints are simply either on, or off but cm 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 

syffable quantity and stress has been treated in the previous literature on Enghsh, which serves 

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

theory cornparison, since it has been the subject of intense empincai and theoretical scrutiny 

ever shce the publication of C hornsky and Halle's 1 968 n e  Sound Pattern of EngIish ( S PE). 

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 exarnple, nouns are 

stressed on the penultirnate syliable if contains a long vowel (e-g. aroma), or a coda 

consonant (e-g. a@&). #en the pendt is light, consisting of only a short-voweled syllable 

( e g  Cu&), stress is antependtirnate. 

The phonological fiamework presented in SPE does not actually make use of the 

notion "Syuable weight" (or even the syüable). The f m  that syiiables with long (tense) vowels 

and those with coda consonants pattern together is simply stipulated in the formulation of the 

niles of stress placement (Chomsky and Halle 1968: 93). 

That (C)V syllables a*. dif5erently corn ( C ) W  and (C)VC is by no means an 

idiosynrracy of the English stress system. Cross-linguistic surveys (e.g. Ohsiek 1978, Hayes 

1995) show that heavy syliables attract stress in a large number of the world's languages, 



including many completely unrelated to English. In contrast, no language prefers to stress 

Iight syliables. There is no reason that an SPE-style mle could not be wTitten that stresses a 

syllable only if it is light, so this asymmetry is not captured by the theory. More generally, 

SPE provides no characterization of what is a possible, and an impossible stress synem, 

beyond the quite loose tirnits of what can be expresseci by the rule formalism (see the 

discussion in Kaye 1989). 

Staning with Liberman and Prince 1977, and Hayes 198 1, 1982, recent theories of 

metricd phonology have aimed to more precisely restrict the set of possible stress syaems 

(see Kenstowicz 1995 and Kager 1996 for useful theoretical overviews, Dresher and Kaye 

1990 on Ieamabiirty? Frkkert 1994 on L 1 acquisition, and Archibaid 1993 and Pater to appear 

on L2). In the p~ciples-and-parameters tiamework (see e.g. Chomsky 1986), in which this 

work is usuaiiy cast, universal grammar contains h e d  principles that hold true of al1 

languages, and multi-valued (usuaiiy binaiy) parmeters whose settings Vary between 

languages. Under this view, the extent to which Ianguages can Vary is restriaed by the 

available settings of the parameters. This restrictiveness has accompanying benefits in 

leamability, for the learner is no longer faced with the relatively complex task of inductively 

composing d e s ,  but instead mua ody deductively choose from a lirnited set of parametnc 

values. 

in this hewor iq  the propensity for heavy qüables to be stressed is usually captured 

by positing a parameter of Quantity Sensitivity, which for present purposes can be stated as 

in (1): 



(1) Quantity Sensitivity {odoff) 

Heavy syiiables m u a  be stressed 

Languages that require heavy syllables to be stressed have an (on) setting for Quantity 

SensitiMty, while those that do not have it set to {off). As there is no principle or parameter 

that forces Iight syllables to be stressed, the theory correctly rules out the existence of a 

language with a preference for iight syiiable stress. 

Along with the change from a rule-based to a principle and parameten view of the 

grammar, metrical theory in the 1980's introduced a concomitant shift in the nature of 

represaaatons. In SPE, represamtions are simply sequences of segments, composed of more 

basic features, dong with word and morpheme boundaries. No phonoiogical structure above 

the level of the segment was positeà. In current theory, phonologicai representations are 

generally heid to encode not only syllable structure, but also higher level prosodic structure. 

ïhe  phciples and parameters detemine how this prosodic structure is created, which in tum 

determines where stress fds. 

Jus as segments are grouped into syllables, syllables are grouped into feet, and feet 

themselves into a Prosodic Word.' This yields the prosodic hierarchy in (2): 

1 The literatme contains a variety of proposais abont the m m  of metrical representatious. Smce the 
publication of Halle and Vergnaud ( 1987). it has generaiiy k m  accepted thaî representrtiom must rnccuîe both 
coastitaency d b d s @  (W fa presait pinposes is equivalent to prominence; cf. Hayes 1 995). Exactîy how 
this is done appears to be of no consequence to tbe matters a! hand in this dissertation so 1 retain the traditional 
vocabuhy of pro& theory (cf, e.g. Halle and Idsadi 19%). 



(2) Prosodic Hierarchy (Selkirk 1980) 

PrWd Prosodic Word 
1 

Ft Foot 
I 

u S yuable 

Within each constituent (PrWd, Ft, a), one of the elernents is picked out as the head. The 

head of a foot is the syilable that receives stress. The head of the Prosodic Word is the foot 

that bears primary stress. 

In the account of Hayes 198 1, 1982, adopted in Dresher and Kaye 1990, and rnost 

principles-and-parameters based acquisition work, Quant ity Sensitivity interact s wi t h sever al 

other parameters to create the pattern of stress placement observed in ~ngl i sh . :  These 

parameters form marrimally bisyilabic left-headed feet, staning fiom the right edge of the 

word, but skipping the final extrametrical syllable in nouns. When the penultimate svllable is 

light, a maximal bisyllabic foot is formed that incorporates both the penultimate and 

antependhate syilables, which places stress on the antepenulthate syliable. In the brackered 

grid representation used here, parentheses indicate foot boundaries, angled brackets 

extrametricaîity, and x's prominence and headship. 

in research subrcqoent to Hayes 198 1. the existence of a puameu of Qiuntiîy Sensitivity bas brrn 
qudcmed (see esp. Hayes 1987, 1995). It was disçovered that iangaages with iterative. teft-headwi quantity 
sedive feet are exceedin& rare. if not in the revised theory. the weiefit sensitivity of En j s h  mam 
stress plaoaneat w d  be expl.irierl by positing a mapic tmcbee, which cun take the form H. or LL (but not .W). 
This rieVision has no cm tbe piesent aqmm&, howewer. since just as the Hayes 198 1 parameûic fiamcuodi 
has ddbhy  with the pmidy qumiiiy sx&ive natare of secadary stress placement. so does that of Hayes 1 987. 
1995: it would have to explah why a moraic trochee is useci for msin stress phcemen5 but something Mc a 
yiiabk trochee is used for sgxndary stress, a d  also why this syiiabic ûochee displays partial quantity sasrtrr.ity. 
1 Iietain the traditional Quaniity Sensitivity parameter for ease of cornparison with other work in leamabrlity and 
acquisition. and also with Opûmaixty Theofetic work mcorpotating a WEIGHT-TGSTRESS constraint. 



X 

(x x)<x> 
Cana da 

If a word with a heavy penult were parseci in the same way as Cana&, the heavy syllable 

would not be in head position, and would be stressiess, in violation of Quantity Sensitivity. 

Inst ead, the nghtmost foot incorporates only the pendtirnate sy Ilable: 

(5) X X 
x(x) < X) x(x) < x> 

agenda aro ma 

The rightmost foot becornes the head of the Prosodic Word, and hence the main stressed foot, 

due to a (right) setthg for word levei headedness. In a word with more than one foot, such 

as Apaklchicola, this parameter setting makes the rightmost foot the most prorninent : 

(6)  
X 

(x x )O 
(x x)(x x)(x)<x> 
apa lachicola 

While this basic principles and parameters approach to Enghsh stress is adequate for primary 

stress placement, when we tum to secondary stress assignment, we must confiont the 

problems r a i d  by nonUNfomity. If secondary stress placement were govemed by the (on) 

setting of the Quantity Serisitivity pafameter, then one would expea to £ind stress on al1 heavy 

syllables. That this is not the case has led to sigiuficant complications in prior analyses of 

English stress; the resolution of this problem is one of the main goals of the following chapter. 



Chapter 2 

On the noouniformity of weight-to-stress and 

stress preservation effects in English 

2.0 Introduction 

Since Chomsky and Halle 1968, it has b e n  agreed that syllable weight plays a determining 

roie in main stress placement in English. Nouns, for example, are stressed on the penultimate 

syllable if it is heavy, where either a long vowel ( 1 a), or a coda consonant ( I b) makes a 

syllable heavy. When the penult is light ( lc), stress is antependtirnate. 

( 1 )  a. aroma baialaika hiatus horizon aréna Minnesota angina 

b. agénda uténsil appéndix placénta synopsis amdgam 

c. Cinada América cinema arsenal andysis javelin vénisun 

The relationship of syllable weight to secundary mess is less straightforward, and so has been 

the subject of more dispute. As Halle and Kenstowicz ( 199 1 ) emphasize, it is to some eaent 

arbitrary whether heavy syüables bear secondary stress or not. ' Correspondhg to the stressed 

heavy syllables in (2a) are the unstressed heavies in (2b). 

' 1 take the siandard view thai a syllable with a reduced vowel or a syllabic muorant consonant 
is unstressed. and one with a fidi vowel is stress4 d o  the effkcts o f  word-fmality (se- Burzio 1994 
for motha stance). 1 wiU not discuss h e r  distinctions between levels of stress than secondiuy, p r i m q .  
and the complete lack of stress because neither syliable weigbt, nor stem stress, seem tu cietennuie 
whder a syllable has tertiary or secondary stress (on the non-cietennination of the seconw/tertiap 
distinction by stem stress, see Haiie and Vergnaud 1987 a d  Kager 1989; cf'. KiparsAy 1979). 



Although the existence of these near minimai pain  does indicate that the lexicon has a role 

to play in the stressing of heavy syllables, the weight-to-secondary stress relationship is not 

entirely arbiaary. A clear dernonstration of this cornes from the fact that syllable weight does 

unequivocaily determine secondary stress placement in sorne environments (more subtle 

arguments against simply arbitrary weight-to-stress for even the words in (2) are presented 

in 52.1 and 92.3). For example, the "initiai dactyl" effect (3a; see Prince 1983:49), in which 

a temary string of îight syllables receives initial stress, is blocked when the second syilable is 

heavy, as in (3b) (Chomsky and Halle 1968: 1 14 and many subsequent others). 

(3) a. Tàtamagouchi àbracadabra Kàlamazoo Winnepesiukee Wàpakonéta 

b. Monnogahéla V d h c i é ~ e s  g e a t  op hilia Bebc hist in 

Stress preservation yields a strikingiy 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 cornparison of the 

words in (4a) with those in (4b) b a r s  out. 

(4) a. àdhtageous à u w t a t i o n  àuxhèqticity cbn&nnation conhsi t ion 

b. inmf ation I k t a t i o n  conwation fiapeqtation trànsmflation 

However, stress preservation, like weight-to-stress, consistently ovemides the preference for 

initial dactyls (Hammond 1989, Burzio 1994): 



This briefsketch of English secondary stress is mfficient to show that principles of weight-to- 

stress, and stress preservation are not unifomily active or inactive, on or o f  Nor is their 

application determined purely lexically (cf Halle and Kenaowicz 199 1 ); such an account 

would predict arbiaary variation in the application of these principles to the words in f 3 b) and 

(3, where none in fact exists. 

To the extent that it has been deait with, this mmnrfonnity (Prince 1993) of weight- 

to-stress and stress preservation effects has created tremendous complications in prior 

analyses of English stress.' For example, in the standard treatment of weight-to-stress 

nondormity, instituted by Libernian and Prince 1977 and Hayes 1982 (see also Halle 1 973), 

primary stress is fint assigned in a quantity-sensitive fashion, then secondary stress 

assignrnent proceeds without regard to quantity, followed by a set of very specific quantity- 

sensitive destressing rules (cf Kager 1989). 

Nonuniformity is problematic because of the usuaily 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 this tenet often has little to say about a principle that is only satisfied in 

' Burzio (1994) avoids the complications of tbese patterns of nondomity  by denying that 
the qWks m (îa) and (Sa) are in fact stressed. in confonnance with his basic theoretical premise that 
a b o t  made up of a single heavy syliable is univasally di-formed (a prernise which should rightiy be 
attributed to Kager 1989: 129). This premise is at odds with most other work in metrical ùieory, and 
requrres a nlmiber of equaily idiosqncratic assurnptions to maintain (e.g. that words Wre bandana have 
a nul1 initial vowel, thai vowel reduction is far more context-sensitive than usualiy assumai). This is 
not necesanly a critickm of Burzio's extremeiy thorough arcount of Englrsh stress: it is internally 
consiste~t, and contains a number of important descriptive and theomcal advances that have been made 
use of here. These idi~ncracies do, however, seriously impede any attempt to systematicdly compare 
Burzio's anaipis with other analyses of English, as weU as situate it in the wider cross-linguistic 
hpdogy of stress qstems (see e.g Wes 198 1, Haile and Vergnaud 1987, Idsardi 1992, Hayes 1995). 



cenain contexts. Under full satisfaction, nonuniformity in the data tends to lead to the 

following theoretical consequences: 

i . the proliferation of otherwise unmotivateci derivational stages or levels between 

which the principle (mle/constraint/condition) is turned on and off 

ii. a lack of generality in constraint or rule formulation: nonunifomity is simply 

stipulated 

iii. descriptive gaps: nonuniformity is simply ignored 

As will be detailed below, the particular cases of nonunifomity examined in this paper have 

in fact inspired instances of each of these less than elegant analytic moves. 

As brought out most forcefully by Prince (1993), and McCarthy ( 1995). 

nonuniformity is an expected consequence of Optimality Theoretic constraint ranking and 

violability, instead of an unwelcome burden. The basic distinguishing charactenstic of 

Opûmaky Theory (Prince and Smolensky 1993) is that it abandons full satisfaction in faior 

of minimal violation: a constra.int is violateci only to the extent necessary to satisb a higher 

ranking one. In a theory based on minimal violation, nonunifomity receives an absolutely 

direct treatment. A constraint is violateci in a particular environment because its satisfaction 

would conflict with the satisfaction of a higher ranked constraint. If in another context the 

higher ranked constraint makes no conflicting demands, the lower ranked one is obeyed. 

The ease with which Op- Theory handies cases of nonuniformity suggest s t hat 

applying it to the domain of English stress may lead to a more principled treatment of the 

massively nonudom effects of syilable weigbt and stress preservation on secondary stress. 



In what foilows, 1 show that constraint ranking does in fact permit explanatory gains on a 

number of fionts. 

2.1 Weight-tctsecondary stress 

2. /. 1 The %rab ' rule 

1 will start with a particularly complex case of nonuniformity which has to this point defied 

principled analysis, and which can in fact be reduced to the ranking of a handful of basic 

metrical constraints. Kager 1989 cites data such as the following to show that an obstruent- 

final syllable (oJ is uwtressed if it is preceded by a light syilable (Za), but stressed if preceded 

by a heavy syllable (2b): 

(2 )  a. L a,- klexinder -ti.<is &ithmétic (adj.) ç o l l ~ i n i a  i&tétus 
Èrechtétum m a t i o n  &re~titious Miirêflin molybdénum 

b. HO, - dèIé1ç.tation ciiou~chouc incpgnito (ak) ~icktacktoe Timbucktoo 

Post-tonicdy, this behavior of 0,'s produces what has been cded the 'Arab' 'mie, due to the 

covariance of finai çyllable stress with the length of the initiai vowel in two idiolectical 

pronunciations of Arab (Le. [=]rab vs. [eylràb; see Fidelholtz 1967; Ross 1972). 

Also relevant here are the folIohg near minimal pairs: 



Though the stems of the verticaily aligned words display nearly identical stress patterns. the 

derived words with initial tight @ables (3a) cm have stressless medial heavy syUables, while 

those with heavy initiais (3b) must have stress o n  both of the first hvo syllables.' 

Words in which the first two syllables are parsed as a single leflheaded foot, which 

I will notate as '(LU.)', are in violation of Quantity Sensitivity when the second syllable is 

heavy, since the heavy syUabIe is unstressed. The Optimality Theoretic equivalent of Quantity 

Sensitivity is the WEIGHT-TOSWSS mnstraint, which Prince and Smolensky ( 1993 : 53) state 

as in (4). 

(4) WEIGKT-TO-STRESS 
Heavy syilables 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 

accentua1 grid mark indicating stress. In most cases, prominence and headship are 

coextensive, and for present purposes c m  be regarded as equivalent (cf Kager 1989. Prince 

and Smolensky 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 

parameterization, but by constraint ranking. The constraints themselves are held to be fixed 

and universal, but languages Vary in how they are ranked. Since under minimai violation, 

constraint violation must be compelled by some higher ranking constraint(s), English must 

Kenym and Knotî 1953 gives annexarion, adaptation, and aflectanon with either a full or 
a reduced vowel in the second qiilable. See section 2.3 for discussion of variation in this domain. 



have at least one other conmaint ranked above WEIGKT-TO-STRESS. which the (Lu,) parsing 

manages to satisQ, and which would be violated if WEIGHT-TO-STRESS were respected. 

One such constraint is PARSE-O, which demands exhaustivity of constituent 

construction (see McCarthy 1993, Prince 1993, Mester 1994, Cabré and Kenstowicz 1995, 

and especidy Prince and SmolensQ 1993 on Latin for closely related PARSE-u effects in 

other, languages). In contrast with Halle and Vergnaud ( 1987). Halle and Kenstowicz ( 199 1 ), 

and earlier w o k  Exhaustivity of constituent construction is in one way or another regarded 

as violable in moa recent work in metrical phonology (see Kager 1989, Idsardi 1992, Halle 

and Idsardi 1995, Hayes 1995, and especially Buxzio 1994, where it plays an active role in 

determining the well-fomedness of metrifications). As a minimaily violable constraint, 

PARSE-O can be stated as in (5). 

(5) PARSE SYLLABLE (PARSE-O): 

Syllables must belong to feet 

Syllables not parsed by feet are parsed by the Prosodie Word (see I tÔ and Mester 1992, 

McCarthy and Prince 1993a). 

EPARSE-U is ranked above WEIGHT-TO-STRESS. the fully paned (~o,) is preferred to 

L@J, in which the heavy syllable is the head of the foot and bars stress. The tableau in (6) 

illustrates this result for the pretonic string Alex- of Alexander (as primary stress placement 

is discussed in $2.2, until then violations will be assessed only for the underiined pretonic 

string of syllables). 



Consûaints separated by a soiid iine in the tableau are ranked with respect to one another, and 

those separated by a dashed line are unranked. In this case, the soiid line between PARSE-O 

and WEIGHFTO-STRESS shows that the former dominates the latter. Constraint violations are 

indicated by an asterisk and an exclamation mark shows the violation that d e s  out a 

particular candidate. Here, (6a) violates WEIGHT-TO-STRESS, and (6b) violates PARSE-a. 

Because of the ranking between these constraints, the violation of PARSE-CJ rules out 

*A (/ex) (in)der. The optimal candidate, /Àlex$an)der, which is the grammatical form, 

receives a check mark in the tableau. 

The d y s i s  is not complete, because there are other candidates and other constraints 

to consider. As things stand, nothing discriminates against the paning (LKu,), where the two 

syllabla form separate feet, Mf ihg  the requirements of both con3"traints. What d e s  this out 

is F o o ~  B~NARITY (P&S 1993: 47; see also McCarthy and Prince 1986 and 1993a): 

(7) F o o ~  BINW (FTBIN): 

Feet are binary at some level of analysis (p, a). 



The mora Oc) is the unit ofsyllabic weight: a light syllable is monomoraic, and a heavy syllable 

bimoraic. The requirement that a foot must be binary disallows the (L) foot needed for the 

(L)(o,) parsing, since it is neither bimoraic nor bisyllabic. 

.Mi of FTBN, PARSE-a, and WEIGHT-TO-STRESS could be satisfied by parsing (LU.) 

as a single right-headed foot (e.g. A l e ~ d e r ) .  However, this wouid violate a constraint 

dernanding lefbheaded f i  which could be fomulated as either aligning the head syllable of 

a foot with its left edge (McCarthy and Prince 1993b) or as Rhythmic Type = Trochaic 

(Pnnce and Smolensiq 1993, McCarthy and Prince 1 993a). As the exact formulation is of no 

consequence here, 1 will simply cal1 the constraht 'TROCH'. 

With FTBN, PARSE-a, and TROCH ranked above WEIGW-TO-SIRESS, left-headed 

(LUJ is chosen as opMial (8a), instead of (gb), (L)(u,) (8c), or right-headed (Lu,) ( 8d). 

Since the hegvy syllable in the optimal form is unstressed, this candidate violates WEIC~HT- u 1- 

STRESS. AS s h o w  by the other candidates, the satisfaction of WEIGHT-TO-STRESS requires 

the violation of one of the higher ranking constraints - FTBN, PARSE*, or TROC[ 1. 

-69- 



When the initial syUable is heavy, the confiict between WEIGKT-TO-STRESS and FTBN 

disappean. Because of this, stress on the pretonic syllable is correctly generated, as tableau 

(9) shows. 

The difference here is that the initial syllable contains a coda consonant, so that it can be 

parsed alone as a bimoraic foot, without causing a violation of FTBIN. This eliminates the 

conflict between FTBIN and WEIGKT-TO-STRESS satisfaction, allowing the lower ranked 

WEIGHT-TO-STRESS to choose the candidate with heavy syiiable stress. Thus, this complex 

case of nonuniformity, in which the weight of the preceding syiiable determines whether a o, 

gets stressed or not, is reduced to the ranhg of three extremely weU-motivateci constraints 

above WEIGHT-TO-STRESS. 

The ditfculty this case poses for a theory based on fùli satisfaction is attested to by 

the fact that in pre-Optirnality Theoretic analyses, this generaiization has either been lefi 

unaccounted for (see Prince 1985: 486 for an explicit discussion of the inability of then 

current theories to cope with it), or simply stipulateci (amongst metrical theorists, see Hayes 

1982: 256 and Kager 1989). 



2.1.2 Sonorant-fimi sy f fables 

As the obstruent-specific formulation of the Arab rde  implies, sonorant-final syllables (0,) 

behave diflerently. The stressing of a a, does not depend on the weight of the preceding 

syllable. This is demonstrated by the data in ( 1 O), in which pretonic 0,'s preceded by bot h light 

and heavy syllables are uniformly unstresseci. 

( 10) a. LU, w o n  tàmentation dissertation rep~cussion sèreqdipity âimultineous 
a t é i i a  

b. HO, çbmpensiition information Gsurpation Penn&ania Mozambique 
m o l a  m t a t i o n  

With just the constraints introduced above, the string HU, would be treated like HO,, and 

parsed as (H)(u,). However, the productivity of pretonic (Hu3  is dernonstrateci not only by 

the vast numencal supenority of (Hu,) over (H)(u,) (Kager 1989: 123), but also by the 

existence of derived words in which a syllable that is stressed in the stem becomes stressless, 

so as to confonn to the (HU,) pattern (e.g. i n m a t i o n  and codtarion from in- and 

corMt - see further 52.3). 

To mle out (H)(u,), there must be an active constra.int that disfavours stress on the 

pretonic syUable. Such a constraint can be derived fiom the "Stress Well" environment of 

Halle and Vergnaud 1987: 238, which is used to target stressed syllables adjacent to the main 

stress for destresshg and s h o r t d g  (see also Liberman and Prince 1977: 285 and intervening 

work on English stress for sirnilar notions). 1 assume the formulation in (1 1). 



(1 1) STRESSWELL 

No stressed syilable rnay be adjacent to the head syiiable of the Prosodic Word 

This constraint may be regarded as a slightly more specific instantiation of the general 

prohibition against adjacent stresses, or stress clash (Prince 1983, Hamrnond 1984). The 

evidence f?om within English for this specific formulation is that adjacent stresses per se are 

weli tolerated. Words like Ticonderdga show no tendency toward becoming clash-less; 

examples parallel to * ficonderoga are in fact completely unattested (see 52.3.3 ). Further 

exemplification of the strong dispreference for pretonic stress, and the lack of a parallel 

intolerance of mere adjacency, is provided in 52.3.2. 

It is not easy to marshail cross-linguistic evidence for this constraint, as its effects are 

ofien indistinguishable fkom simple *CLASH. However, Hayes ( 1 995 : 1 5 7) notes t hat Mait hili 

has specifically pretonic shortening, which could be reduced to the combined effects of 

STRESSWU and WEIGHT-TGSTRESS, as pretonic shortening would result in the satisfaction 

of both of these constraints. 

Before proceeding to rank S m s s W ~ ~ r  so as to produce (HO,), it must be ensured 

that its introduction does not alter the resdts obtained for obstruent-final syllables. The fact 

that a o, is usually stressed when adjacent to a primary stress, in defiance of STRESS WELL, 

cm be atuibuted to the ranking of WEIGHT.-TO-STRESS above STRESSWELL: 



This tableau shows that the heavy syiiable stresslessness required to satisQ STRESSWELL leads 

to a violation of the higher ranked WEIGKT-TO-STRESS, and is thus ruled out. 

The ease with which a O, is unstressed relative to a a, may at first seem unexpected, 

given the cross-linguistic generaiization that if a subset of consonants contributes a mora to 

the syllable, it is composed of the sonorants, rather than the obstruents (Prince 1985; see 

Prince 1983: 57, Zec 1988 on the typological facts). However, the shedding of a mora is not 

the ody means by which the demands of WEIGKI-TO-STRESS can be escaped. The key here 

is the longstanding observation that in English, post-vocalic sonorants are incorporated into 

the nucleus when unstressed (see recently Liberman and Prince 1977: 299, Travis 1983, 

Piggott and Sin& 1985, Kager 1989: 166). As such, a O, is monornoraic ( 1  3a),' rather than 

bimoraic ( 13 b): 

4 The fact that the V is enclosed within panatheses means that I am taking no position on whether the 
schwa h m  is present phonologidiv, or is inserted phoneticaüy. 



Being a light syllable, a stressless a, then incurs no WEIGKT-TO-STRESS violation. and 

STRESSWELL is free to choose pre-tonic aresslessness. 

Following Libemÿui and Prince (1977), a sonorant nucleus is indicated by the omission of the 

vowel in the spelling. 

From this perspective, the greater attraction of stress to 0,'s than to 0,'s cm be 

derived frorn the cross-linguistic generalization that sonorants make better nuclei than do 

obstments (Prince and Smolensky $8). To express this generalization, I will invoke a pair of 

constraints, and a universally fixed ranking between them (cf Prince and Smolensky $8) If 

+So~Nuc  is violated by a nuclear sonorant consonant7 and *OBSNUC by a nuclear obstruent. 

then the fixed ranlang *OBSNUC N *SONNUC creates a universal dispreference for obstruent 

nuclei relative to sonorants. So long as *O~sNuc dominates WEIGKT-TO-STR~SS and 

S X S S ~  obstnients will resist integration into the nucleus, even at the cost of violatiny 

the latta two constraints. With * WNNUC ranked beneath these conmaints, they will continue 

to cornpel sonorant nuclei. The tableau in (15) shows how this ranking stops obstruents fiom 

behaving like sonorants in the face of a STRESSW~L violation. 



~J-*OBSNUC » S~RESSWELL 
I 

Input: 1 STRESSWELL 

The ranking *OssNuc » STRESSWELL rules out a nuclear obstruent, as in (1 5a), in favor o f  

pretonic stress, as in (1%). The final candidate would rernain optimal if *OssNuc and 

WEIGHT-TO-STRESS were unranked, since all that is n e c w  to d e  out the second candidate 

is the rankuig of WEIG~-TO-STRESS » STRESSWELL. The necessary dominance o f  *OBSNUC 

is displayed only in a situation in which WEIGHT-TO-STRESS is violated by the optimal 

candidate: 

Sonoraut nuclei, on the other hand, continue to be prefemed over pretonic stress. since 

STRESSWELL dominates *So~Nuc: 



Before tuming to further data and analysis, it is worth noting the contribution of the 

t heoretical assurnption of PuraiIelism (see Prince and Smolensky 1 993, McCarthy 1 993, 

Cohn and McCarthy 1994, McCarthy and Prince 1995) to this treatment of the ojo, 

asymmetry. It appean to be crucial that syllabification and stress assignment be evaluated in 

parailel, rather than estabiished and waluated in sequence (see PL S 1 993 : 5 3.2 for arguments 

to this effect for Tongan). Whether the second syllable in a Ho- pretonic sequence is 

unstressed depends upon whether the syllable-final consonant cm be parsed as a nucleus. 

Whether a sonorant is parsed as a nucleus in turn depends upon whether it is unstressed. This 

son of interdependence between the weii-formedness of stress and syllable structure is 

extremely difECUIt to express in a theory in which syilabification derivationdy precedes stress 

placement. 

2.1.3 O&-panpan@ strings 

Cornbinùig the ranklligs motivated thus far, the complete hierarchy stands as follows: 



An interesting and encouraging property of this hierarchy is that it needs very little 

embellishment to generate the correct results for odd-parity pretonic strings of syllables. In 

accounting for the stresshg of bisyliabic mings we have established that PARSE-a dominates 

W ~ i ~ r n - ~ o - S m ~ s s  ( / (A  ~ e x ~ w d e r ,  *Adex) O d e r )  and that WEIGHT-TO-STRESS 

dominates STRESSWELL (dmmMvkk)(tbo). *(Tmhck)(tbo)). This means that by 

transitivity, PARSE-u dominates STRESS WELL, which l ad s  to the prediction t hat 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 a,, and one that 

is preceded by another syllable. As we saw in the last sub-section, when a os follows another 

syUabIe, light or heavy, it is parsed as the weak member of a bisylabic foot, in obedience to 

STRESSWELL. However, when there is but a single syilable, PARSE-u forces it to be parsed 

aione, and stressed, in contravention of STRESSWELL. Illustrative data appear in ( 19). and an 

illustrative tableau, in (20). 



Notice that the avdability of a nuclear sonorant (20b) as an alternative to a WEIGHT-TO- 

STRESS violation (20c) has no &ect on the outcorne, because in this instance, PARSE-a, rather 

than WEIGW-TO-STRESS, is the constraint motivating heavy syilable stress. 

When a os is the last member of a trisyiiabic pretonic string, it also usually receives 

stress, as the examples in (21) iiiustrate. 

(21) a. uuo, H à i i c h ~ s u s  rodomontade pithecànthropus 

6. uuo, àrgumèntation instrumèntation sàcramèntation sèdimèntation 
èlephàntiasis 

The words in (2 1 b) are based on roots without stress on the final syiiable, which precludes 

an analysis in which the stress is stored underlyingly, and points to the productivity of this 

pmem of secondary stress assjgnnient (Kager 1989: 123). The productivity of pretonic stress 

in this environment also foiiows fiom the dominance of PARSE-cf: 



Here tw, l e h g  a syilable unparsed is fàtai, due to the dominance of PARSE-u over the other 

constraints (22b-d). A f3lh candidate, not show in this tableau, in which ail of the pretonic 

syllables are grouped into a single foot, would violate FTBIN, since such a foot is neither 

moraically nor syllabically binary (more on this below). 

In this environment, a o, behaves in the same way as a a,: 

This is as expected, since there is nothing in this anaiysis that differentiates O, and a, in 

relation to PARSE-U. And as we wiiI see in the next subsection, pretonic long vowels are also 

stressed in this environment, and stressless when preceded by a single syllable. 

2. I .  4 Pretonic Iong vowels 

We have yet to examine the stresshg of pretonic open syllables. Syllables with underlying 

long vowels for the most part pattern with u:s. Halle and Vergnaud ( 1 987: 240) observe t hat 



long vowels usually retain their length and are stressed in initial position (24a), but surface 

as stressless and reduced mediaiiy, after both heavy and light syllables (24b). 

There are, howwa, no reported monomorphernic words that have a pretonic long vowel in 

the same position as the stressed O, in HàIicànt/icms- Given the smaii number of underived 

words with trisyiiabic pretonic strings, it is difncult to know if this is an accidental gap. In 

derived words at least, we do h d  aich pretonic long vowels (see funher $2.3, and Appendix 

B): ' 

To account for the patterning of long voweis with os's, the constraint requiring the 

preservation of input vowel length in the output form c m  simply be placed in the same 

position in the hierarchy as *So~Nuc: at the bottom. Constraints requiring a match between 

input and output are refmed to as faihfuiness constraints. Following McCarihy ( 1995) and 

Urbanczyk (1995)- a fomrulation of this constraint in terms of McCarthy and Prince's (1  995) 

Correspondence Theory of faiffilness is provided in (26). 

As wiii be disaissed in $2.3, these wads do have variant pmunciations in which the pretonic 
vowels are reduced. in this respect too, long vowels paralle1 o,'s (e.g. the underlined syllable in 
rèpresentdtion can be either stresseci or not). 



(26) WEIG~- IDENT 
If  a is bimoraic, thenfla) must be bimoraic, 
where f is the correspondence relation between input and output 

This consvaim states that if an input vowel is bimoraic, then the corresponding vowel in the 

output must also be birnoraic. in the following tableaux, vowel length is indicated by 

subscripted moras. When the long-vowelled syllable is preceded by another syllable, they are 

paned together, so as to satisfy STRESSWELL (27a). The satisfaction of WEIGHT-TO-STRESS 

by the optimal candidate is even more obvious than in parailel a, cases (e.g. Pèmsylvhia), 

since the vowel surfaces as shon and reduced. That vowel length is loa in this environment 

indicates that WEIGHT-IDENT, like *So~Nuc, is dorninated by STRESSWELL: 

Again, as tableau (28) shows, the stressing of a single pretonic syllable is due to the 

requirernent that it be parsed (PARSE-a), rather than the need for heavy syliables to be 

stressed (WEIGHT-TO-STRESS), or for vowel length to be preserved (WEIGHT- DENT): 



2.1.5 Pretonic Iight syflables and left ahgrment 

So fàr, the dominance of P A R S E ~  has played a central role in the anaiysis. It causes both the 

lack of stress on obstruent-tinal syllables when they are preceded by light syllables, and the 

presence of stress on lone pretonic heavies. That two apparently unrelated, and in some sense 

contradictory, phenornena can be motivated by the same constraint is a positive, and 

intriguing result . 

Even this robudly satisfïed consaaint is not uni fody satisfied, however. Single light 

pretonic syllables, as exemplifiecl by the words in (29), are alrnost aiways unstressed and 

hence unpatsed: 

Satisfaction of PARSE-a in these instances would lead to a violation of F o o r B ~ ,  as the 

resulting foot consists of a single rnonomoraic syllable. With Foo-rBm )) PARSE-a, these 

syllables remain unparsed: 



It is in f5ct possible to avoid violations of both of these constraints, by altering the segmental 

composition of the word. For instance, the initial syllable could be truncated, IeaWig a fÙUy 

fwted (ha), which would violate neither F m B W  nor PARSE-U. To rule out this possibility, 

a tàithf'ulness c~nstraint demanding that input segments be preserved in the Output, mut be 

ranked above PPLRSE-O, so that the candidate with an unparsed initial syllable is comectly 

chosen over a candidate in which the initial syllable is not realized at ail! A tableau including 

this constraint, dubbed W by McCarthy and Prince (1995), is provided in (3 1): 

Aisa needed hae, and anphere else that FTBIN is mvoked to nile out a non-fmal monomoraic 
foot. is a high ranking ONSET constraint, which wouid d e  out bàn-ha, and, if ambisyllabicity is 
permitteci, a coustraint to d e  out ambisyliabicity across a foot boundary. See McCarthy and Rince 
(1993b), and Pater (1994) for relevant discussion. See also section 2.3 fot an account of penultùnatte 
VS. antepenultimatc stress in banana vs. Canada. 



Though candidate (3 lc) satisfies PARSE-, the higher rank of MAX renders it ungrammatical 

in addt English. The ranking between MAX and FooTBIN cannot be ascenained, as we have 

no examples in which either is violated, w, they are left unrmked. In the next chapter, we will 

see that (3 lc) is in fact the opamal candidate in early child Engiish, which will be taken to be 

evidence of a low ranking MAX constraint in the early grarnmar. 

Iust as there is a parallel between the behaviours of lone pretonic heavy syllables in 

initial and medial positions, so is there one between light syiiables in these contexts. In (3 2)  

appears a List of examples of medial unstressed light syllables that parallel the initial ones in 

(29). 

With the e s t  two syllables parsed into a binary foot, the third, pretonic syllable is lefl 

stranded. For it to be parsed would requh a violation of FOOTBN, ço it remains unparsed. 

in conformity with the ranking F ~ T B I N  » PARSE-a. 

Yet to be explaineci, however, is why the fira two, rather than the second two 

syllables, are paired into a foot. Either parsing would fair equaily well on the constraints 

discussed thus far. In McCarthy and Prince ( 1993b), the initial stress in these words is 

aScRbed to one of a fàmiiy of Atign conmaints, which in this case forces the aiignment of the 

left edge of the Prosodic Word with the left edge of a foot: 



'Aiign the left edge of the Prosodic Word with the left edge of a foot.' 

When the initial string is made up of three Iight syllables, FTBN demands that one of them 

 UR remain unparsed. This is because FTBIN -tes simply that a foot must be binary, so that 

constituents must be not only minimally binary at either the syllabic or moraic level, but 

ma.rimally binary at one of these levels as well (P&S 1993: 47 - this restates the principle of 

Strict Binarity of fwt size proposed by Prince 1985; see al- ItÔ and Mester 1992). The job 

of ALIGN-LEFT is to ensure that the unparsed syiiable is not the initiai one: 

1nput: 1 FTBN 1 PARSE-u 1 ALIGN- 1 

This tableau shows that ALIGN-LEFT cm be ranked below PARSE-a, and still force initial 

stress. To see why this ranking is necessary, we must consider other data, since left alignment 

in Taturnagmchi-type words will obtain under any ranking of these two constraints, as 

inspection of the above tableau should reveai. The data that motivate a low rank for ALIGN- 

LEFï 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. While there are few examples of this 

pattern, it appears to be exceptionless, and native speaker intuitions are strong on the 

unacceptability of initial stress for these words: 

-85- 



(36) L(HL) Monongahéla Valènciénnes gerontophilia Belùchiaiui 

Since even a a, or a long vowei in the second syllabie inhibits lefi aiignment, MIGN LEFT mus 

be ranked at the bottom of the hierarchy elaborated thus far. The tableau for Mononguhela 

shows that the ranking between ALIGN LEFT and *So~Nuc  is crucial: 

The topmost candidate is imrnediately mled out by FTBIN. The rernaining candidates al1 

violate PARSE*, so evaluation is passed on to the next constraint, WEIGHT-TO-STRESS, which 

d e s  our (37b). Wlth * S o ~ N u c  )) ALIGN-LEFT, the candidate with lefi mis-alignment (3 7d) 

is correaly chosen over the one with the nuclear sonorant (37c). In sum, even though a a, can 

behave as a light syiiable in order to avoid a STRESSWELL violation, left alignment is not a 

sufficiently potent force in English to warrant the requisite violation of *So~Nuc. 

The addition of ALEN-LET, WEIGHT-LDENT, and Mny and of the ranking between 

FOOTBN and PARSE-a, is thus al1 that is needed to complete the account of the regular 

patterns of heavy syUable stress and stresslessness in secondary stress assiment  (though see 

AppendOc C on light syliable stress). The final hierarchy is as depicted in the tree diagram in 



(38), which is used because FTBN and MAX dominate PARSE-U, but al1 three are unranked 

with respect to T R ~ C H  and *OBSNUC. 

At this point, it is worth drawing attention to how another nonunifonn weight effect (besides 

the Arab rule) has been dealt with here in terms of constraint ranking and minimal violation, 

and contrasting this analysis with one based on fLü satisfaction. 

The most obvious source of nonuniformity comes from the different behaviors of 

heavy syUables in initial, and medial position. In initial position, heavy syîlables are regularly 

stressed (e-g svania, privition); in between initial and tonic position, abstracting fkom o,'s 

and the Arab rule, they are u d y  unstressed (e.g. Pènndvinia, deprivation). Here this 

positional 

demands 

parsing . 

ciifference is derived tiom the ranking of PARSE-u » S'IRESSWEU. S ~ S S W E L L  

pretonic stresslessness, but is ovemileci when it would lead to non-exhaustive 

Halle and Vergnaud (1987: 240) exphcitly discuss the long vowel cases. They do 

account for them without making their d e  of stress deletion refer to the word-medial 



environment; this is done, however, by positing a d e  of shortening that applies only medially. 

Thus, the existence of nonuniformity is accounted for by stipulating it in the formulation of 

a mie. 

More generaUy, the absence of medial heavy syüable stress is amibuted to the quantity 

insensitive nature of secondary stress assignment, as expressed in Strong Retraction (Hayes 

1982), and the set of rules Halle and Vergnaud (1987) c d  "the Altemator". But as we have 

in rnany environments, pretonic heavy syllables are regularly stressed. In fact, the only 

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 d e s  of pre- and post- stress 

destressing that are quantity sensitive (following in some respects Halle 1973 and Liberman 

and Prince 1977). Stress is assigned equally to &ha and h d h a ,  to m a g o u c h i  and 

Monorigahela, but removed fiom only the light syllables.' Here we have the tack of positing 

a derivationai 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 actually the prime means by which both simple description, and descriptive 

gaps can be avoided in dealing with nonuniforrnity. However, we can surely count it as an 

advance ifthe fàcts cari be accounted for more directly, and at the same t h e  reduced to basic 

universai principles. By assuming minimal violation, M e a d  of full satisfaction, just this son 

7 An important step forward is made by Kager (1989), who assumes strict& bisyllabic foot 
COflStNdioz~ so that the Ligbt qliables are sHnply ieft ~parsed rattier than stressed and hen destressed. 
Kaga's premise thai (H) feet are unpossible prefigures Burzio's (1994) theory, though their approaches 
to dealing with apparent cases of (H) feet are quite Mirent. Whereas Burzio posits empty syllabIe 
structure, Kager invokes a Weight-@Stress priuciple thaî gants stress to dimted heay çyllables. 



of advance in the analysis of the nonunifom weight effects in English secondary stress is 

possible. 

2.2 Weight-to-primary stress 

2 - 2 1  Basic Accmt  

An even more obvious source of nonuniform weight effeas in English cornes from the 

distinction between primaxy stress placement and secondary stress placement. A complete 

analysis of main stress placement, dealing with complexities such as stress retraction, and 

lexically and morphologicaiiy determined stresshg is beyond the scope of this chapter (see 

Kager 1989 and Burzio 1994 for comprehemke discussion and references). However, in this 

section, 1 will discuss the basic pattern of main stress placement on nouns outlined in ( 1 ). 

because with WEIGHT-TO-STRESS, and related constraints, such as WEIGKTIDENT and 

*So~Nuc, ranked so low in the hierarchy, one rnight wonder how quantity sensitive pnm- 

stress placement is to be explained. 

To see why this couid be a problem, recall that in words such as agénrk, qwopsrs. and 

aroma, primaxy stress fàüs on the heavy penultimate syilable, but when the penult is liyht. as 

in Cunadu, stress is antependtirnate. That stress is antepenultimate in C& is usually 

explained by a mie of Extrameiricdity (Hayes l982), or a constraint of NOMINALITY ( P&S 

1993) that disallows the footing of the h a l  syllable, so that the paning (Ccina)cia occurs 

instead of Ca(&) (cf Burzio 1994). The apparent dilemma can be surnmarized in the 

following question: If PARSE-U is ranked &ove WEIGHT-TO-SIRESS and the other weight 



related constraints, then why aren't a(gén)cia, sy(nOp)sis, and a(ro)ma more exhaustively 

parsed, and footed like fCk)cla? 

To answer this question, we must consider the interaction of the consvaints 

responsible for main stress placement with the hierarchy established for secondary stress 

placement. McCarthy and Prince (1993b) invoke the foilowing constraint for English main 

stress placement: 

(39) Align (PrW-d, R, HeadPrWd), R) - ALIGN-HEAD 

'Align the right edge of the Prosodic Word with 
the right edge of the head of the Prosodic Word' 

McCarthy and Prince ( 1993b) discuss oniy the interaction between this constraint and 

ALIGN-La,  and are not concemed with qu- senutivity. in what foilows, I will show that 

the formulation of ALIGN-HEAD dows for a straighnorward treatrnent of main stress specific 

quantity sensitivity. 

Following Prince and Smolensky (1993), 1 take headship to be aansitive, so that 'head 

of the Prosodic Word' is fulfiiled not only by the foot that bean main stress, but aiso by the 

syllable that is the head of that foot. Under this interpretation, an undorninateci ALIGN-HEAD 

constraint would force the head syilable of the Prosodic Word to be the rightmost syllable, 

resulting in final main stress. 

That English does no? have finai main stress hdicates that ALIGN-HEAD is dominated. 

NONFINALITY, formulated as 'the head of the Prosodic Word must not be hnal' (Prince and 

Smolensky 199352; cf Hung 1994, Buckiey 1995) is in direct cornpetition with ALIGN- 



HEAD, and when ranked above it, forces main stress, and the main stressed foot, off the final 

syllable. 

A second crucial assumption, besides transitivity of headship, is that ALIGN-HEAD is 

gradientiy violable (see Prince and Smolensky 1993 : 57, McCarthy and Prince 1993 b, Prince 

1993). This means that the constraint is not rnerely satisfied or violated, but that there is a 

measure of degree of violation. In this 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 syliable interverhg Ween the head syllable and the edge counting as a violation. 

The minimal violation of ALIGN-HEAD, which satisfies NONFINALïïY, is to have main stress 

on the penultimate syllable. 

The ranking N O ~ A L K Y  » ALIGN-HEAD thus is all that is needed to place main 

stress on the correct syllable of agenda, and the other words with bimoraic penults: 

Input: 
agendo I NONFINALUY ALIGN- I 

With but a single violation of ALIGN-HEnD, (40a), with penultimate stress, is optimal. As 

noted above, a candidate Ote (40a), with initial stress, fares better in t e m  of exhaustivity 



than the optinüil one does, as it Ieaves ody  the final syiiable unparsed. This shows that ALIGN- 

Now that the penultimate mess  on a g e d  is accounted for, Our original question is 

reversed. Why does C'am& have antepenultimate stress? The answer is that penultimate 

stress wouid violate constraints whose high rank we have aiready established: either FTB~N, 

or  TROCH.' If these constraints, dong with NONFINALITY, outrank ALIGN-HEAD, 

antepenultimate stress is optimal: 

"Quantity sensitive" primary stress placement is thus achieved by simply placing the 

Uidependently necessary constraints of N o m ~ L r r Y  and ALIGN-HEAD in the hierarchy 

estabLished for sewndary stress placement9 Cruciaüy, ALIGN-HEAD dominates PARSE-a, so 

' Sec Cdm and McCanhy (1994) and KenstoHiu (1994) for analyses of indonesian in which 
an iambic fmt is formed to place stress rightmost in the root, even though tmhaic feet are prefmed 
elsewhere. 

9 The fads of primary stress retraction do introduce some complications (see especi* Kager 
1989 for thurough discussion and refetenœs). When there is final stress, the main stress usuaiiy occurs 
on the next foot to the Ieft. This is presumably an effext of NONFINAL~TY. With no elabration. the 
present accomt would predict that main stress should land on the next legithaîe fmf either a heavy 



that primary stress does not shift to the left to incorporate a stray syllable, but is itself 

dominated by FTBy TRocH, and NONFINALITY, so as to ensure antependtirnate stress with 

a light penuit. This yields the hierarchy in (42). 

(42) FTBIN, TROC NONFINALITY 
I 

W ALIGN-HEAD 
\ 1 *OssNuc 

PARSE-a 1 
I / 

WEIGHT-TO-STRESS 
I 

STRESS WELL 
1 

* So~Nuc, WEIGHT-~ENT 
I 

ALIGN-LEFT 

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 be ranked in between these two constraints, FTBN must dominate PARSE-a. 

This was established on independent grounds in 92.1.5 (Jba(&), *(bal(kim)). The 

ranking of ALIGN-HEAD above PARSE-u also entails, by transitivity, that ALIGN-HEAD 

-Ilable (e.p stalactite), or pair of lights (e.g. acétylène). However. main stress often ends up fùrther to 
the le% skipping the heavy syilable (e-g. désigna) or LL sequeme (e.g. Catamaràn). One way to 
capture these cases of 'stnnig' and la& m o n  would be to use a consimint dema~lding the alignment 
of the ri@ edge of  the Prosodic Word v&h a fmt head (rather than the head of the P r d c  Word) to 
place the ri&- sûess, and position the --HEAD mnstraint much Iower in the bierarchy , so that 
it m o t  aflixt the placement of the other feet in the word As both stress retraction. and the 
weight-to-stress behavior of final  ila ables are quite complex, and rife with exceptionah, I abstract 
bom these aspects of the Enghh stress system in the present analysis. 



dominates ALIGN-LEFT. This is in fact the ranking that McCarthy and Prince ( 1 993 b) invoke 

to explain the preference for righmoa main stress placement over lefi alignment, as 

demonstrated in a word iike A(mén')cuca This account of prllnaiy stress quantity sensitivity du, 

goes beyond being compatible with the analysis of secondary stress placement proposed in 

the previous section: it has s iwcant  advantages over pnor anaiyses. 

22.2 Cornpri.son wirh prevzarr cauliyses 

The inteption of primary and secondary stress assignment achieved here cm be contrasted 

with the analysis in Hale and Vergnaud 1987: 228, in which an entirely separate nile stratum 

is set up for seconâary stress assignment, which W i  fTom primary stress assignment almost 

exclusively in its lacking the weight-to-stress nile (the Accent Rule) that causes quantity 

sensitive primary stress placement. The present analysis is an Unprovernent not only because 

it avoids the redundancy of positing two levels of stress assignment, but also because it 

provides an explanation for why only primaxy stress placement should be quantity sensitive. 

as well as a tighter characterization of the cross-linguistic scope of this phenornenon. 

This account is explanatory in that it reduces the observed facts to more basic 

principles. ALIGN-HEAD is independentiy needed to choose which foot is to bear main stress. 

Here 1 have shown that by ranking it beneath FTBN, the effect of quantity sensitive main 

stress placement can aiso be derived. This rnakes for an interesthg claim: that heavy syllables 

in English bear pnmary stress not because of the attraction of stress to heavy syllables. but 

because of the general delirnitive quaiity of stress placement (that is, the tendency for stress 

to mark the edges of domains, which is arguably the substantive motivation for many 



.iUgnment constraints; see Kager 1994). In contrast, by saying that the Accent Rule applies 

ody in prirnary stress placema and not in secondar- stress placement, Halle and Vergnaud 

(1987) do not go rnuch beyond simply stating the generalization. 'O 

This analysis is also predictive in a way that the one of Halle and Vergnaud 1987 is 

not. The pattern of having a single quantity sensitive fwt for main stress, followed by iterated 

quant@ insensitive feet, is f d y  cornmon (reiatively clear examples are S panish: Harris 1 982, 

HaNe and Vergnaud 1987, Hayes 1995, and Inga: LeWwhn 1976, Hayes 1995). What unites 

these cases is that the single quantity sensitive foot is found at the right edge of the word 

(abstracting fi-orn extrametncality and exceptionality). Trochaic languages that have primary 

stress on the leftmost fwt do not apparently display this sort of main stress specific quantity 

sengaity. In fact, the opposite scenario is sometimes observeci. In FUinish (Kiparsky 199 1, 

Kager 1992), for example, secondary stress placement avoids lefi-headed (LH) feet, while the 

main stress fwt is strictly initial and bisyilabic, even at the cost of creating an LH foot. Here 

ody secondary stress is snisitisitive to syhble weight. As far as 1 know, this main stress specific 

quantity Nisensitiviîy has never been attesteci of trochaic languages with rightmost pnmary 

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 cm dEer in quantity sensitivity fiom the 

secondary stress: quantity sensitivity can be restricted to the main stress foot only if it is at 

'O Though this aspeçt of EngW has not been idmssed in the Hayes 1987. 1995 h w o k  Hayes 
( 1995) does anaiyze Spaainh as having a single moraic trochee for main stress. foiiowed by qliabic troch- for 
secoadary stress (tk Eugiish main s b s  foot, at least is claimed to be a moraic trochee). This &sis shares the 
same deficiencies as that of H d e  d Vergnaud 1987. since ttiere is no reason that a language couid not have a 
syiiabic trochee for main stress. and a moraic irochee for saunâary stress. 



the nght edge of the word, while quantity insensitivity can only be restricted to a main stress 

at the lefi edge. No prior account of main stress specific quantity sensitivity (Le. Halle and 

Vergnaud 1 987, Dresher and van der Hulst 1 993, Hayes 1 995) captures this correlation. It 

is however. just what wouid be expected in view of the present Alignrnent based analysis, as 

1 will explain. 

R e d 1  that in English, when the penult is heavy, ALIGNHEAD places stress on that 

syllable, but when the penult is light, the dominance of FoorBm forces a violation of 

ALIGNHEAD, and stress appears on the antependtirnate syliable. There is however, no such 

codict between FOOTBN and the version of ALIGN-HEAD that places main stress on the 

lefùnoa syüable ('Align the Ieft edge of the Prosodic Word with the left edge of its head'). No 

matter how f5.r an irrtiai lefi-headed fwt stretches to the nght, ALIGN-HEANLEFT) will be fùlly 

satisfied, since the head rests at the left edge. For instance, (manda) violates ALIGN- 

HEAD(RIGHT), but not ALIGN-HEAD(LEFT). Because of this, ALIGN-HEAD(LEFT) has nothing 

to say about the sue of an initial trochaic foot whereas ALIGN-HEAD(R~GHT) can affect the 

size of the final one. ALIGN-HEAD(LEFT) is thus incapable of creating the apparent quantity 

sensitivity achieved with ALIGN-HEAD(RIGKT). 

With an LH Sequene, there is aiso a crucial difference between ALIGN-HEAD(RIGHT), 

and ALIGN-HEAD(LEFT). Above, we noted that ALIGN-HEAD(RIGHT) prefers L(H) to (LH), 

when the fmt is trochaic. ALIGN-HEAD(LEFI), on the other hand, is better satisfied by (LH), 

and can thus ovemde the general dispreference for LH feet seen in trochaic languages. in 

Finnish and similar languages (see Kager 1992 for others), LH sequences are usudy stressed 

on the heavy syllable, rather than on the light one, even though other bisyllabic sequences 



receive stress on the first member of the pair. If an LH sequence is initial in the word, 

however, the main mess f d s  on the light syilable. This can be explained by the dornince of 

ALIGN-HEAD over the constraint disfavounng such feet. In this way, at the left edge, we get 

main stress specific quantity insensitivity. 

2.2.3 On the treaîntent of exceptionality 

As mentioned at the outset of this section, prirnary stress placement is subject to a number of 

lexical and morphologidy-based irregulanties that canot be deah with properly here, so this 

account remains in some respects incomplete. Here I will examine but one case of lexically 

based exceptionality, to show how this account rnight be extended to cope with the rest of 

the data. This discussion serves also to provide some background for the more in-depth 

examination of secondary stress exceptionality that appears in section $2.3. 

One might have noted that some of the nouns used as examples in 52.1 do not have 

the antepenultimate stress that would be expected of words with light penults. Instead, 

banam. and 0 t h  words like i& have stress on the penultimate syllable. The examples in (43) 

demonstrate that this phenomenon is not confineci to words with /æ/ in the penultimate 

syiiable (see Pater 1994 for a relatively exhaustive List): 

(43) v d a  Mississippi Kennicky c o n f i  abscissa Phiüppa 

These exceptions are well known, and the iiteratue contains a variety of ways of dealing with 

them. 



The proposals can be broadly divided into two groups: representational (more 

properly, u&er&ing representation-ai, but this is cwnbersome, to say the least), and 

gmmaticai. The eariiest treatment of these exceptions, fond  in Chomsky and H d e  (1 968), 

is a representational one. The SPE solution is to posit underlying 'double consonants' between 

the last two vowels of these words, so that the penultimate syllables are made heavy for the 

purposes of the stress niles. Following the assignment of stress, a degemination nile appiies 

to create the aufiice Rngle consonant. In this account, the locus of the difference between the 

exceptional words and the regular ones is at the level of the underlying representation. The 

underlying geminate anaiysis has aiso recently been championed by Bumo (1994) and 

Hammond (1994). Halle and Vergnaud (1 987) take a slightly dSerent representational tack 

by directly supplymg these words with an undemg line 1 asterisk, which marks prorninence 

in thar fiamework. The d e s  of metrical constituent constmction are constrained to respect 

the placement of the asterisk, and form an exceptionai monosyllabic foot on the penultimate 

syllable. 

In gmmaticai approaches, on the other hand, the locus of exceptionality is in the rule 

or constrah system. To ded with these instances of exceptional penultimate stress, Selkirk 

(1 984)- Kager (1 989)- and Jensen (1993), propose that banha et al. are exceptions to 

extrameaicality, so that foot construction groups the final two final syiiables together . ' ' 



In Optimahty Theory, the burden of phonological explmation has generally shifted 

f?om representations to conmaims, and fiom underlying and intermediate levels of derivation 

to the output. However, both representational and grammatical approaches to exceptionality 

have continuai to be proposed within this framework. Representational treatments of 

exceptionality appear in inkelas (to appear), Mcelas, Orgun and Zoll ( 1 994) and in McCart hy 

( 1 W6), while grammar-bas& accounts can be found in Itô and Mester ( 1995b), Harnmond 

(1995), Melas (to appear), and Inkelas, Orgun and ZoU ( 1994) . In 92.3, I wili demonstrate 

that though there is some 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 Zoii 1994). 

For the case at hand, Pater (1994) proposes an Optimality Theoretic recapitulation 

of the SeikWKager/Jensen 'exceptionaiiy non-extrametrical' analysis, and defends it against 

arguments that have been put forth against that approach. Here 1 adopt a slightly modi fied 

version. " 

For antepenultimately stressed words like (C&qkAz, it is the rankhg NONFMALITY. 

FTB IN » ALEN-HEAD that d e s  out penultimate stress. With ALIGN-HEAD ranked above 

NONFINALTTY, pendhate stress becornes optunal. To create a grammar that has this ranking 

only for certain words, we can introduce a lexically s p e d c  version of the ALIGN-W:AII 

constraint that ranks above NONFINALKY. By lexically specific, 1 mean that this constraint 

applies ody to a subset of the lexicon, which could be delimiteci either by dividing up the 

12 A plausible representational treatment couid also be p t o v i d d  though it appears sornewhat dtff~cult 
to reconcile the ranking needeû for that anatysis with the one proposed for excepticmai secoaw stress in $2.3. 



lexicon in the set-theoretic rnanner proposed in ItÔ and Meaer (1995% b), or by supplying 

words with lexical diacntics like the '+Latinatet of Chomsky and Halle ( 1 968). The Iexically 

s p e d c  version of the constraint will be referred to as ALIGN-HEOS, where S is the set of 

ali words to which it applies. The lexically specific version of the constraint will be referred 

to as ALIGN-HEAD-Y, where 1l is the set of al1 words to which it applies. To show with 

maximal perspicuity the effect of adding this constraint to the hierarchy, 1 provide in (44) a 

tableau that contains both a word to which this cunstraint applies (b-), and one to which 

it does not (Ca&). 

In the next section, we tum to exceptional secondary stress caused by the idiosyncracies of 

the English lacicon, and by the Muence of stem stress on derived words. There, once again, 

a high ranking FTBIN constraint plays a central role, this time in controlhg the extent to 

which lexical and stem stress cm disturb the usud patterns of secondary stress. ui addition, 



the relative rankings of other constraints in the hierarchy, such as ALIGN-HEAD, 

STRESSWELL, and ALIGN-Lm, finds fûrther support. 

2.3 Special secondary streu 

The generalizations about weight-to-secondary stress outlined in 52.1 are upset by two sets 

of words: lexical exceptions. and derived words that retain stress from their stems. ln this 

section, I argue for a treatment of these specid cases in terms of exactly two formal 

mechanisms: prosodic faithfulness, and lexicdly specific ranking. In this domain as well, 

minimal violation allows a principled account of nonuniformity that has been lacking fiom 

prior analyses. 

2.3.1 Lexical and 'cycïic' stress as prosodie faithfudnesr 

A classic example of cyclic stress preservation is condemitiion. which conflicts with the 

clearly productive tendency for a pretonic o, to be unstressed and reduced in this environment 

(see 5 1.2). Since Chomsky and Halle 1968, the pretonic stress in condelzs~tion has generally 

been assumed to be due to the stress on the corresponding syllable of condéne (cf 

conternpfate -> conternpIution). In Chomsky and Halle's analysis, primas, stress is assigned 

to condeme on the first cycle, and preserved as a secondas, stress when arion is added on 

a subsequent cycle. Some additional examples of stem based exceptions like condensoriorr are 

provided in (45). 

(45) àdvàntigeous augmèntation àuthénticity condèmnation 



As pointed out by Halle and Kenstowicz ( 199 1 :&O), pardel lexical exceptions also occur: 

(46) incàntation incàmation ostèntatïon chimpànrée 

Since there are no independent stems of the form incbnr, i n c h ,  ostém, or chimpun. the 

pretonic stress in these words cannot be due to cyclicity (though cf Fideholtz 1967: 7). Halle 

and Kenstowiw (1991) draw mention to these cases in proposing a radicaliy novel treatment 

of coradeI2SQtjoo-iike words: that they too are simply lexical exceptions, subject to a lexically 

conditioned weight-to-stress d e .  

However, using a lexically conditioned weight-to-stress d e  for apparent cases of 

mess preservation, and denying that the stress pattern of the stem plays any role, leads to a 

missed generalization. As Liberrnan and Prince (1977: 299) note, while a o, can be 

productively destressed in this environment (e.g. infonn -> infondion), there are no 

instances of such a syllable becoming stresseci in a derived word. That is, there are no ri. ords 

like cdempfate that become con~empfation, with a stressed pretonic syiiable (CO rnpare 

hgument -> Ùrgumèntation, discussed in $2.1.2, and fùrther in 92.3.2 below). Thus, while 

the presence of stress on the corresponding stem syilable does not ensure stress in ths 

position, a lack of stress on the stem syllable does guarantee stresslessness. This 

generahtion shows that contra Halle and Kenstowicz (199 l), Chomsky and Haile ( 1968) 

were in fact correct in assuming that the stress patterns of conaéme and cî.jtirrrnpfuie 

influence the stressing of condémition and contempiatzon. 

We can thus conclude that this secondary stress pattern is unproductive. not only 

because underived words with pretonic stress like those in (46) are extremely rare, but also 



because derived words productively destress (e-g. bfomution), but never stress syllables in 

this position (e.g. *c8ntèmpIanm). 1 d now advance an a d p s  of these instances of lexical 

and "cyclic" stress preservation that relies on a single mechanism of prosodic faithfulness, 

which applies between lexical and surface foms, and between morphologicaily related items 

(cf. McCanhy 1996). One benefit of this analysis is that it is consistent with the unproductive 

nature of this pattern. 

First of 4 1 assume that the lexical form of a word like immtotion, or chimpanzee, 

includes stress on the pretonic syllable. In order for this stress to be preserved in the output, 

there must be a t%thfÙhness conmaim that outranks STRESSWELL, since STRESSWELL usually 

forces such syllables to be stressless (see the tableau in (22) above). McCarthy ( 19%) shows 

that prosodic faithfidness constraints can take at least two forms in the Correspondence 

Theory of faithfulness, which as expounded in McCarthy and Prince (1995), premises 

correspondence relationships between segments only. The edge of the foot can be kept in the 

sarne place by requiring the correspondent of any edgemost segment to be edgemost itself (cf. 

Idsardi 1992), or else stress can be kept in the sarne place by requiring the correspondent of 

a segmentai head of prosodic category to have the same role (cf Halle and Vergnaud 1987). 

As either formulation, or indeed, any of a score of others, would sufnce for present purposes, 

1 will assume the reiatively informa1 (47) (though see Appendix A for some evidence that 

English requires a fomulation slightly difFerent f?om those whic h McCmhy proposes). 



As for the related WEIGKT~DENI- constraint in (34), here f is the correspondence relation 

between input (lexical) and output (surface) strings of segments (see McCarthy and Prince 

1995, McCarthy 1995 for formal details). The ranking STRESSIDENT N S ~ S S W E L L  l ads  to 

the preservation of underlying stress, even adjacent to the main stress: 

Wah the added assumption that a correspondence relationship also exists between a stem and 

its derivative @mua 1995; Mâarthy 1995; cf. also Burzio 1994, Stenade 1994, Kenstowicz 

to appear), then an unstresseci pretonic syllable in condeltsation also violates STRESS~DENT, 

and STRESS~ENT )) STRESSWELL generates stem stress preservation as weU as lexical stress 

preservation: 

Because stress on these pretonic syiiables is driven by faitffilness to prosodic structure in 

either the lexicon, or in the stem of a denved word, stress will not emerge in this position 

when it is absent underiyingly, or in the stem of derived word. This analysis thus captures the 

-104- 



similarity between lexical and stem based stress that prompteci Halle and Kenstowicz ( 199 1 ) 

to use a lexically specific weight-to-stress rule for both types of exceptionality, without 

sacrificing the generalization that words like confempIation do not exist. For the data 

considerd thus far, one could equally proffer an analysis in tems of traditional derivational 

assignment and preservation of mess. However, in the next few subsections, which focus on 

nonpresexvation, or ~ e s s " ,  the advantage of formalinng stress preservation in terms 

of a niùiimaliy violable constraint will becorne clear: it allows a precise and concise account 

of the circurnstances under which preservation does and does not occur. 

2.3.2 Unfaithfiiness 1: Lexical& Specific Runking 

The fim case of nonpreservation that we will examine is displayed in words like irfomatioon, 

that do not preserve the stress of their stems. To explain the destressing of these syllables, we 

need a way of fonalizing the idea that STRESSIDEM exerts a greater influence on 

condensation than it does on information. 1 will discuss two possibilities: morphological 

reanalysis, and l e x i d y  specific ranking and show that ody the latter appears to be adequate. 

An explanation based on morphological reanalysis would be that Nlfonation has been 

(diaçhronicaUy) re- as an independent word, and no longer stands in correspondence 



with i n i i m  (cf Chornslq and Haiie 1968: 1 12"; H&V 1987: 25 1 ). STRESSIDEM- would not 

apply, and infornation would be free to obey S T R E S S W ~  ïnstead. 

The chid flaw of this explanafion is that it generates regularization through reanalysis 

in another environmm where none actually occurs. Transitivity of ranking entails that since 

SIRESSWELL is dominateci by STRESSIDM, so is the lower ranked ALIGN-LEFT. The ranking 

STRESSWELL » ALIGN-LEFT produces the preference for stress preservation over lefi 

alignment that is exhibiteci by the words in (50), in which the non-aligned leftrnost stress 

corresponds to a stressed syllable in the stem (i.e. occrédit, imagine, originaf. etc.). 

That stress preservation is at work here can be clearly seen in the contrast between 

à&mician, as derived fiom ùcadémic, and academicim, f?om academy (Fidelholtz 1 967; 

Kager 1987: 170). 

l3 Chomskq and Halle ( 1968: h. 64) claim that information does not prame ihe stress of its 
stem because "infimurion is not the norninaiized form of inform, but ratfier a single noun presumably 
represaited as /mfarm+At+iVn/. T'us we c a ~ o t  have phrases like *his in formation ofmy fnend abouf 
the lecture related to he informed my fiend about the lecture, as we have his relaxation of the 
conaitions related to he relaxed the conditions." Note. however, that rheir conservanon ofrhe foresr, 
and his lamentation of the loss c m  be related to rhey conserved theJorest, and he lamented the loss. 
even thou& îhe pretmk syIlables of 1amnraBon and conservahon are reduced A rejection of the idea 
that there is a ccxrelaûm ktwem the rnorpb-ntactic facts of nominaiization, and stress preservation. 
is implicit in Halle and Vergnaud ( 1 987:25 1 ) 

'' M d  exceptions to left ahgnmait also cxxur aNthedsis, Apollindris, EpBminondus (Halle 
and Ka?stowicz 199 1: 492). By üeating these as bearing a lexical stress, we must assume, contra Halle 
and Kenstowicq that the vowel-initiality of these words is a coincidence. in connection with this, note 
that not aii vowe1 inrtial LLL pretonic strings lack initial stress (e.g. àbracudubra), and îhat there is at 
least one exception to lefi-aiignment that has an onset (an alteniate prcmunciation of Navrùhlova 
attesteci to by Alan Prince in personal communication). 



The fact that this instance of stress preservation f d s  out from rankings rnotivated on 

other grounds provides a welcorne indication t h .  our analysis is on the right track. However. 

what is of interest at p r e  and rrmains to be accounted for, is the complete lack of derived 

words that value left alignment over stress preservation (Bumo 1994). If correspondence 

could simply be 'tumeci off by reanalysis, then one would expect to find that just as words like 

informatirion obey STRESSWEU. when reanalyzed, words like could be reanalyzed 

and left aligned. 

This conundnun is avoided if instead of morphological reanalysis for infomiio~. we 

invoke a lexicaily specinc venion of STRESSIDENT for condelt~~ltion.'~ Designating the set of 

words, including c o ~ ~ t i o n ,  and chimFee, that are subject to the lexically specific 

version of STRESSIDENT as 'Si$', this constraint can be referred to as STRESSLDENT-2, By 

placing S T R E S S ~ D ~ - ~ ~  above STRESSWELL, and the general version of STRC:SS~IIEN~ 

between STRESSWELL and ALIGN-LEFT, we generate lexically b a s 4  variation in stress 

preservation for the informatiott'condell~ation cases, and strict obedience to Smtss I I > ~ . w  

for i m a g i ~ o n  and siniilar words. To show the effects this ranking has on these various sets 

of words, an example of each is placed in the single tableau in (5 1): 

l 5  Lexiully qxcifk ~ ~ t s  appear to bandle the urne range of data as the comira.int domains. or 
mgmmmms prioposed m ItÔ and Meskr (1995a8tb). and discussed m Melas, O r g m  and ZoU ( 1994). and Pater 
( 1994). 1 prefer the tack of proMeratmg coflstfajnts ovei that of proHerathg grammm because I kiieve chat it 

&es a clearer view of the lirnits that a hgurige imposes on renaking, and especiaiiy becanse the ptoLtfkration 
of lexiçally specific umstmints seems mdependently necessary (cg. Alipent wmtmints that eqxess the 
prosodic subcategorization requiremenis of specific morphemes; see McCarîhy and Prince 1993 b).  



Input: condemon 

As condensution is subject to STRESS~ENT-g,  its rankùig above STRESS WELL renders the 

stress preserving cMItSCjn'm opamal, even with the anendant STRESS WELL violation. When 

STRESSDENT-g2 d o a  not apply, as in in$omon. the ranking STRESS WELL » SIRESSIDENT 

creates a preference for pretonic stresslessness over stress preservation, leading to the 

grammaticairty of Ùrfo&on. F i ,  no matta whether a word like imagrwtim is targeted 

by the lexicaily spenfic version of STRESSIDENT or not, stress preservation, as in irnàgi~ation, 

is always more highly valued than Id-aiignment, as in ùnagrmtion, because of the dominance 

of S ~ S S L D E N T  over ALIGN-LEFT. 

The addition to the berarchy of the prosodic Eiithfiilness constraint STRESSDENT, and 

a lexicaüy speafic version of the same constra.int, allows us to capture the fact that pretonic 

stress preservation is subject to lexical conditioning, wMe stress presewation on syilables not 

adjacent to the main stress occurs without exception. This case of nonunifonnity has never 



been explained before, except by denying that c o n d e ~ t i o n  is an example of stress 

preservation (Burzio 1 994: 1 8 5 ) .  l6 

in the present analysis, the lower bound of preservation is determineci by the ranking 

of STRESSIDENI above ALIGN-LEFT: preservation is aiways vdued over left dignment. The 

question to be addressed now is whether there is an absolute limit to faithfulness. Contrary 

to Liberman and Prince's (1977:286) claim that "the reluaance ... to obscure the shape of 

unfd iar  words. ..cm 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 B I N ~ Y .  

2.3.3 Unfaithfulness III: FOO T Brx-wn 

In the vast majoiity of situations in which STRESS~ENT confiicts with FTBIN, F T B ~  always 

vnimphs. This can be seen both in the cornpiete absence of lexical aress, and in the consistent 

failure of stem stress to be preserved, in certain environrnents. In padcular, 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 syiiable of words iike MongbélIo, or 

Tùta1i111pOUchi (Selkirk 1 984), and in denved words, these syllables are always destressed 

(Kager 1989). Corresponding to the absence of words Like *MMbéIlo are the following 

ait ernations: 

'' 111 is in fact not entirely clear whether t h  demal constitutes an explmation. Bunio ( 1994) 
c h  that condensation-like forms are instances of vowel quality preservation, raîha than the stress 
presavaticm seai in imagination et al However, he does not provide a f o n d  account of vowel quality 
preservation, and hence provides no reason why vowel quality preservation shouid be variable, and 
stress preservation consistent. 



(52) phonétic, phonetician; cosmétic, cosmetician; pathology, pàthological; 
spedïc, spécificity telépathy, tèlepathic; mechhic, mèchanistic; phiiately, philatélie; 
diameter, diarnetric 

And to the * TatumàgOuchi gap: 

(53) acadérnic, academician; thèorétic, thèoretician; mathemitic, màthematician: 
hèmatology, hèrnatologic; militiry, militaristic; indika, indianipolis 

As we saw in 52.1.5, the same absence of stress usually occurs in pretonic Iight syiiables in 

word-initial position, such as in &mina. Here too, we have productive destressing: 

(54) g r k a r ,  gramMan; ongin, original; médicine, rnedicinal; novel, novella; 
civil, civilian; mijesty, majéstic; prophecy, prophétic; miracle, miraculous 

Word-initiauy, though, we flnd some well-known lexical exceptions (e-g. ràcckm) as well as 

some usually unrecognized instances of stem stress preservation (e.g. f&cktic) I refer the 

reader to the Appendix A for a discussion of the somewhat complex challenges these 

" exceptional exceptions" presen:. 

in 92.1.5, the Iack of pretonic stress on words like bllllCTllQ, and Tàiamagarch, was 

attnbuted to the ranking of FTBIN above PARSE-a. The paralle1 blocking of lexical and stem 

based stress presewation described here can kewise be ascribed to the high ranking of 

FTBIN, so long as it dominates STRESS~DENT. Since the general version of S T R E S S L D ~  is 

dominateci by STRESSWELL, which itself is several rungs lower in rankuig than F-rBm, the 

tendency for monomoraic syllables to be destressed is already built into the hierarchy. 

However, that they are always destressed establishes a new ranking: FTBIN dominates the 



lexically specific SIRESSIDENT-9 ?. With STRESSIDENT-$t intervening between FTB IN and 

STRESSWELL, lexically based pretonic stress preservation is possible for words like 

c o d m o n  and chimpmee, but impossible for words like phonerician and MontekIIo. or 

marhematiciari and Tatamagarchi. as well as majestzc and banana. The following tableau 

compares condemtion and phonetician; the other word-types would be treated jun like 

Because words k e  con&tzdion incur no violation of FrBm, stress preservation is possible. 

However, in a word k e  phonetician, stress preservation creates a violation of FTBIN. As 

STRESSIDRJT-~P~ is ranked beneath FTBIN, stress preservation is impossible in this contea. 

Since this analysis also applies to the distinction between possible exceptionai 

monomorphemic words like chhpantée. and impossible ones like *MontèbélIo, a useful 

cornparison cm be made to the discussion of such cases in Kager 1989: 140. Kager also 

posits larical stress on the pretonic @able of chimpcinsée. This lexical stress blocks the rule 

of 'Closed Syllable Adjunction', which would ordinarily fonn a foot by adjoining the media 



syhble with a preceding one. However, to express the absence of words like *Montèbdlo, 

Kager is forced to invoke a bald restriction agauist lexical stress on iight syllables, presurnably 

because there is no principled reason why lexical stress should block 'Closed Syllable 

Adjunction'. but not 'Open Syllable Adjunction'. When preservation of underlying stress is 

forrnalized as an ûptimality Theoretic constra.int, 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 cornparison serves to again highlight the difficulties nonuniformity 

poses for a theory based on full satisfaction, and the ease with which it is deait with under 

minimal violation. 

2.3.4 Unfazthfiiness 111: AUG.Y- HE^ 

The approach taken to ruling out stress preservation when it conflicts with FTBIN carries over 

to an accwnt of a couple of central facts lefi undiscussed until now. The instances of stress 

preservation discussed here are what is refmed to in the Literature as weakpresewat~ori the 

primary stress of the stem corresponds to a secondary stress in the denvative. Weak 

pre~ervation is not complete faithnilness - the segment bearing stress in the stem is the head 

of the Prosodic 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 dl, instead of forcing the displacement of 

main stress. Similady, lexical stress does not force main stress placement to the left. 

1 will dart 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 



FTBN » STRESSLDENT-P~ disallows *gràmm&irm. then what rules out *grhmarim? This 

would satisQ both FTBIN and STRESSIDENT The problem with *grhmmanm, of course, is 

that main stress is too fir to the lefi. Assuming that these, and other stress placing suffixes, 

are incorporateci into the Prosodic Word (see Lamontagne and Sherer 1993), a ranking of 

ALIGN-HEAD » SIRESSIDENT-cP2 WLU ensure that main mess placement is unresponsive to the 

dernands of stress preservation: 

As discussed in $2.2, the dominance of ALIGN-HEAD by FTBN, and NONFINALITY, entails 

that the minimal number of ALIGN-HEAD violations is the two incumed by the optimal 

candidate. The third violation rules out *grcimmarian, due to the ranking of ALIGN-HEAD 

over STRESS-IDM. Sirnilar results obtain if one posits preantepenultimate lexical stress. 

The sarne ranking can account for the subordination of the preserved stress to the 

pnrnary stress. To distinguish between strong and weak preservation, let us assume that 

STRESSIDENT is a gradient constraint: it is satisfied if the correspondent of the head of the 

Prosodic Word is itselfthe head of the Rosodic Word (i.e. strong preservation), one violation 

is caused ifthe head of the Prosodic Word is in correspondence with only the head of a foot 

(weak preservation), whiie two violations resuit if the head of the Prosodic Word is in 

correspondence with a non-head (non-preservation). An attempt to better satisfy 



STRESSIDENT by making the preserved stress the head of the Prosodic Word, will 

automaticaüy increase the number of violations of the higher ranked ALIGN-HEAD: 

Here the minunal ALIGN-HEAD violation is but a single one, since the vowel is bimoraic. and 

FTBW is obeyed. If the stem stress is preserved as a primary stress, the additionai 

ALIGN-HEAD violations are fatal. I have omitted a candidate with two maui stresses: this 

would be ruled out by an independent constraint against joint headship. 

To wind up the discussion of prosodic fathfùlness, it is striking that the distribution 

of exceptional and stem based stress requires high ranking FTBN and ALIGN-HEAD, a low 

ranking ALIGN-LEFT, and an intermediate STRESSWELL, ail of which are provided by the 

analysis of regular stress. This provides strong support for the approach taken here of 

accounting for these special casa by imerspening STRESSIDENT constraints into the hierarchy 

of c onstraints estabiished for the unial patterns. Moreover, the close parallels between the 

distniution of lexical and stem based stress n11l out nicely from the use of a single rnechanisrn 

of prosodic faithfbhess for them both (though cf Appendix B). And above dl, we have 

acaunted for a wide amy of facts by simply addïng one constra.int, and its lexically specific 

m a t i o n ,  to the independently motivateci hierarchy. The resulting hierarchy is as in (58). 



ln the following sub-section, we tum to some more exceptions to the generalizations of 52.1, 

wbch this time fidl outside the domain of prosodic faithfulness, and so must be generated by 

the grammar. niese cases serve to strongly motivate a grammatical account of exceptionality. 

in addition to a purely lexical one, as  well as to highlight the differences between "productive 

exceptions", and the nonprodudive ones discussed in this last section. 

As discussed in 92.1.3, odd-parity pretonic strings contrast with bisyllabic ones in that the 

final pretonic syliable of those strings is usually stressed if it is heavy, as in -, 

H d i e ,  and Cirgu~entcitzon. This was explained by the ranking PARSE-O » 

STRESSWELL, which mates a preference for parsing the lone syllable into a foot, over the 

stresslessness that STRESSWELL deman& of a syllable adjacent to the main stress. This section 



examines the rather large set of exceptions to this pattern of heavy syllable stress. 1 will 

provide an account of these productive exceptions in terms of a lexically specik ranking of 

STRESSWELL )) PARSE-O, which creates, for these words, a preference for pretonic 

stresslessness over parsing. 

The kt-hown acceptions to the usuai pattem of initial pretonic heavy syllable stress 

are words that were histoncaliy formed with Latinate prefixes (see e.g. Chomsky and Halle 

1968: 121, Libemÿin 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 of these words 

that Liberrnan and Prince pointed out the special markedness of stress adjacent to the main 

stress, as opposed to simple adjacency (cf p&ntation, &longion, and ~ ~ ~ i i o n ) :  

(59) a. condémn condénse embiirrass embrace engêge engrave enjoy 

b. absolve admire adviintage extréme extinguish obsérve obstnict 

c. precocious presént prolong recurrent reform relax 

It is not the case, though, that these prefkes always reduce in the pretonic environment. 

Besides the fact that more semantically transparent cases of prefixation, especiaüy with the 

very productive prefixes /p-/, Ire-/, /pro-/ and /de-/ , do not involve reduction (e. g. recover 

'cuver again' vs. recover 'get back'; rebutter 'butter again' vs. rebutter 'one who rebuts', 

precomims vs. precucious - the consistent long vowels are likely due to a restriction that 

'true' prefkes in English must be birnoraic; see McCarthy and Prince 1 994b), there is a great 

deal of variation in wfietber words with opaque LaMate prefixation have stressed or stressless 



initial pretonic syllables. In general, more comrnon words have aressless initials, while more 

l m e d  words have seessed initials (Fideholtz 1 975). To give a sense of the sort of variation 

that occun, the lists in (60) provide examples of words with hiaoricai Latinate prefixes that 

are transcnbed by Kenyon and Knott (1953) as stressless, stressed, or with both stressed and 

stressless variants. I have indicated in brackets instances in which Webstef s 1 98 1 disagrees 

with Kenyon and b o n .  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.), combua, cornpanion, compassion, compose, cornpress, compulsion. 
concur, concem, condemn, conduct, confection, confer, confiate, codlict (v ), 
congressional, controtler, convenient, convention, embarrass, embody. embrace. 
endeavour, endow, engage, enjoin, enjoy, enlarge, enlighten, entice, entire. exact. 
example, exceed, except, excoriate, excrete, excursion, excuse, executive. exhume. 
expose, express, extend, extinguish, extravagance, ext raneous (+), ext reme. O bj ec t 
(v.), obsequious (=), observe, obsess (=), obstetric, obstruct, obtain, obtrude. obtuse. 
obvert, proceed, produce, profess, profound, project, prolong, promote. propel. 
propose, protect, propose 

b. Stressless or stressai: 
abdomuia abduct (+), abhor (-), absorb (- ), abstemious (+), abstract ( v  ). abstmse, 
absurd ( - ), abnormal (+), accelerate, accentuate, accept, accessible, accessory . 
achowledge, adhere, admit (- ), admixture (+), admonish (+), adverse (+), adverbial, 
concelebrate, concoct, concordance, eccentnc, emphatic, exhale (+), obscene. 
obscure, obverse, pronomiai (+) 

c. Stressed: 
abjure, abscise, abscissa, abscond, access (v.), admeanire, adsorb, advection, 
agnornen, concrete (v.), concretion (=), conglobate (=), concur (=), empinc ( -  ), 

emporium (=), entexic, excreta, excursus, exogamy, expropriate, exsect, ext ri nsic. 
obtest, obtund, progenitor, proMerate (- ), proscenium, prosector, protract (= ). 
protrude 



Since the more cornmon words tend to be reduced, for this set of words, it would seem that 

pretonic stresslessness is productive. This is confirmeci by the existence of a number of 

derived words in which pretonic stresslessness occurs on syiiables that are stressed in the 

stems: l7 

(6 1) accès, accéssibIe; adverb, advérbiai; concbrd, concordance; congress, congréssionai; 
emp hasis, emp hatic; éxeciite, exécutive, exécut or 

The presence of full stressed vowels in the stems precludes an analysis of the pretonic 

stresslessness of these words in terms of faitfiiness to any prosodic or segmental feature. 

ïhese stressless heavy syiiables must therefore be generated by the grammar. To capture the 

productivity of this pattern, we can posit a lexically specific version of STRESSWELL ('no 

stresslmain stress adjacency'), which I w i U  refer to as STRJ~SWELL-~#!,, that dominates 

PARSE-U. For a typical speaker, the set '$f,' would include moa of the words in (60a), some 

of the words in (6Ub), but few of those in (60c).'%e result of this lexicaliy specific ranking 

is iilustrated in (62): 

l7 Libeaman and Prime (1977: 285) note what rnight be another two cases of this spe: "in the 
words concave, comw. the p r e h  retains stress; curiousiv, in the derivatives concmis: conveary it 
seems easdy destressable." However, in Kenyon and Knott 1953, the stems and the derivaiives are 
e q d y  givai with both smssed and stressless initiai syilables, while in Webster's 198 1, both concave 
and comuvity have only stressed initiais. Here, as well as for the rest of the specid cases discussed in 
32.3, cwnil study of the pmaunciations of native speakers would be extremeiy informative (see in this 
regard the next footnote). 

'9 assume that variation in the pmnruiciation of mdividnai words heR and elsewhere in this section is 
due to interspeaker variation. That two competing productive pattems wouid produce a great deai of variation is 
to be I f c b  reveais that this variation occurs w i i b  individual speakers. then one might appeal 
to the "floating formaiism pro@ by Reynolds ( 1995), whicb is quite consistent with the approach 
to lexkally based variation taken here. 



For words that are subject to STRESSWELL-g,, pretonic stresslessness is preferred, even 

though this resuits in an extra PARSE-u violation (that is in addition to  the one made 

necessary by the dominance of NONFINAL~Y). For words that are not targeted by 

STRESSWELL-!2, the extra PARSE-a violation makes pretonic stresslessness ungrammatical, 

since as shown in 82.1.2, PARSE-u dominates the general STRESSWELL constraint. 

The effects of this ranking can also be seen outside of the domain of words based on 

Latinate prefjxes. Firn of di, as one might acpea, there are words with stressless initial heavy 

@ables that supdcially resemble those in (60), but do not in fact contain Latinate prefixes: 

(63) agnostic, confétti, conquistador, obsidian 

There are also some monomorphemic words that bear Iess of a resemblance to the words in 

(60)- but yet can have stressless initial syliables. AU of the words in (64) are given in either 

Kenyon and Knott 1953 or Webster's 198 1 with at least a variant with a stressless initial:19 

(64) ambisador, Atlanta, Atlantic, Kentucky, Manhattan, Septémber, sincére 

l9 1 exchi& fhm this List words like Vermont, and Berlin, since as Liberman and Prince ( 1977: 
284) noie, * [ v a n h t J  and *b~rhj are impossible in English. There must thaef~re be sorne 
independent cunstraint that forces coaiescence betweefl /E/ and Ir/ in this environment. making these 
in effect Light syllables. 



Outside of Latinate prefixation too, initial heavy syllable stresslessness appears to be 

productively generated. Initial reduction of such cf osed syllables is " restricted to words of 

considerable fiequency" m e r  1989: 142, citing Fidelholtz 1975). This would seem an odd 

restriction on an entirely extrasystemic pattern (which is how it has usually been treated). 

Furthmore, there are examples of destresshg 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-tinal syllable (6%) becoming destresseci in a derived word. Again, variation runs 

rampant here. 

(65) a. Plato, platonic; phone, phonology; vacàte, vacation; schém4 schematic; 
légal, legality; démon, demonic; régal, regality; fatal, fatality; 
photogràph, photography 

c. spéctacle, spectacular 

So far, we have looked only at initiai syiiables. However, the ranking STRESSWELL-$l, )) 

PAR SE-^ generalues to medial environments as weli. Recail that in the present account, the 

dominance of PARSE-U over STRESSWELL dm generates stress on the pretonic syllable of 

words k e  H(~ficatnar~us .  The productivity of stress in this environment was demonstrat ed 

by words We argumentation, in which a stressless syiiable in the stem becomes stressed. 

l l e re  are, however, monomorphemic words that lack mess on nich syiiables: 



We also find instances of  productive destressing here. Liberman and Prince ( 1977: 2%) note 

that sèntimtality optionally ocçurs, though sèntimentai b a r s  a aress on the corresponding 

@able. To this example we *in add those in (67a) and (6%)- of them appear in Webster's 

198 1 ; all have variants with pretonic stress. 

(67) a. instruméntal, instmentiiity; récornménd, rècommendAtion; oriènt, orientpion; 
represent, rèpresentation 

b. rétrogràde, rètrogradation; civilire, civilizition, sthdardize, stindardizition; 
pimite, pirrasitology 

This too resuits f?om STRESSWEU-!if, )) PARSE-U: 

Finally, as Kager (1989: 125) notes, there is one clear exception to the generalization that 

pretonic obstruent hi syliables retain stress when preceded by a heavy syiiable: diagno~is.'~ 

Since PARSEG dominates WEIGKT-TO-STRESS, by transitivity STRESSWELL-9, also does. 

Therefore, this exceptionally unstresseci heavy syllable, whose superficial resemblance to a 

20 Kager (1989: 125) aiso cites indignarion as a counter-example, though his rninscnption provides a 
stress on the pn%& sy iiabk. T& stressed version is in agreement with Kenyon and Knott ( 1953). and Webster's 
(1 98 1 ). This example ingù,ijefds the cWic&-es in attributhg stress or stresseiessness to [a - note that [E 1 and [iq 
o b  Febir;e to somethmg like m, rather that schwa. The present stuây foilows previons studies of En&& s m  
in absiracting h m  the d i f i d e s  of sccounting for various reaiizations of the reduced vowel. 



Latinate p r e k  is perhaps not entirely a coincidence, can also be attributed to the lexicaily 

specific ranking of STRESS WELL. 

In sum, in this section I have shown that stresslessness on lone heavy syllables is 

productive, at least for a lexicaiiy r d c t e d  group of words. In $1.3, it was demonstrated that 

for the bulk of the vocabulary, stress on such syllables is the nom and is productive. Stress 

in this context is produced by the ranking PARSE-a N STRESSWELL, while stresslessness is 

inducd by a lexidy speciiic ranking of STRESSWU-CP, )) PARSE-. The difference between 

the unproductive exceptions &e chimp"rée, which were accounted for via faithfulness, and 

these productive exceptions, is well captureci by a mode1 in which unproductive exceptions 

are encoded with phonological structure in the lexicon, and an appropriate ranking of a 

f-ess conshaùa, while productive exceptions are accounted for entirely in the grammar, 

through reranking (Inkelas, Orgun, and 2011 1 994, Inkelas to appear). Though t here i s so me 

overlap between the empirical coverage of these forma1 mechnisms, and though criteria of 

productivity are notoriously contentious and difficult to define, it seems clear that lexically 

specltic ranking, and exceptional lexical specification, have separate roles to tùlfill. and that 

neither one can be eliminated from the theory. 

2.3.6 Remmks on pczal secondmy stress 

ï h e  most Unponant point about the analysis of special secondary stress presented here is t hat 

it does not overgenerate. This conuasts with the account of lexical variation in Halle and 

Kenstowicz 199 1, which invokes lexically conditioned niles of weight-to-stress and Stress 

Copy. instead of completely shutting down weight effects, as the lexicdly specific weight-to- 



stress d e  does, the lexically specific ranking of STRESSWELL alters the relative strengths of 

some of the relevant constraints. Crucidly, this reranking does not subordinate 

WEIGH~-T~S-IRESS or *So~Nuc to ALIGN-Lm. Therefore, the grammar constructeci here 

does not generate unattestecl forms such as *Monongahéla. Further, the iexicatiy specific 

r&g of STRESSWU does not favour *ficondeoga over the correct fic9nderoga7 since 

adjacent stresses are not militateci againsi by STRESSWELL, only stress adjacent to the pnmary 

stress. If secondary stress weight effkcts can be tumed off arbitrady, as in Haile and 

Kenstowicz 199 1, then there is no reason why these unattested forms should not be generated 

alongside the perfectly reguiar TùtamagOUchi. 

Halle and Kenstowicz's (199 1 ) use of the lexically conditioned Accent Rule for 

condenuilion-type words is in part motivated by the observation that stem stress is not 

consi stentl y preserved in this environment, as demonstrated by words iike infomitiott . 

Instead of denying that nan stress plays any role, as that analysis implies, the lexicdy specific 

STRESSIDENT constraints dow fiiithfulness to stem stress to vary somewhat between words. 

Because fàithfùiness, rather than syiiable weight, is caiied upon to motivate the pretonic stress 

in codnran'on, pretonic stress in a word like concentnition. in which the stem lacks stress 

on the corresponding sylable, is niled out. Also, since STRESSIDENT is ranked above 

ALIGN-~XF'~, lefl aiigment of words Like imaginCition is impossible, though it is predicted to 

occur under the assumptioa either of a lexicaiiy conditioned d e  of Stress Copy (Halle and 

Vergnaud 1987; H d e  and Kenstowicz 199 1 ; cf'. Burzio 1994: 192), or of morphologicai 

reanalysis (Chomsky and HaIie 1968; Halle and Vergnaud 1987). 



It appears that here too, it is the al! or nothing characteristic of fidl satisfaction that 

is at the root of the empirical shortcornings of these pnor analyses. The precision of the 

presem accomt of the lexical influences on the weight-to-secondas, stress relationship is not 

bought at the cost of generality. As we have seen, the lexically specific ranking of 

STRESSW~L provides a unifieci account of a number of exceptionai patterns of heavy syllable 

stresslessness. And by placing the faithfiilness constraint STRESS~DRIT and its Iexically 

speafic counterpart into the hierarchy estabtished for regular stress, the sarne principles that 

determine regular prosodification are used to control the extent to which stem and underlying 

stress cm alter the usual pattern of secondq stress. 

2.4 Final Hierarchy and Condusions 

The hierarchy now stands as in (69). Undemeath the hierarchy are examples fkom the sets of 

words targeted by the lexicaiiy specific constraints. 



Where 9! = (vaniiia, Manhattan, Mississippi, banana, spaghetti . . . j 
CP, = (chimpanzee, condensation, creativity, contestation.. . ) 
9!, = (admire, cornpanion, entire, expose, present, Atlanta, Manhatta~ 

Kilimanjaro, representation.. . ) 

Throughout this chapter, the dif5culties that nonunifomùty creates for analyses based on full 

Satisfkdon have been pointed out, and have been overcome through the adoption of minimal 

violation and constra.int ranking. There is little novel in the constraints themselves; the main 

innovation here consists of the ways in which they are made to interact. 

A crucial aspect of this analysis is that the relative rankings of the constraints are 

validateci across the various domains investigated. For instance, the low rank of ALIGN-LEFT 

that is motivated by the non-alignai lefimost stress in words like Monongahéia is also 

required to explain the preference for rightmoa main stress (e.g. Amérîca), and for stress 

preservation (e.g. imi~mitioon), over left-alignment. A dominant FTBIN is an essential 



ingrediem in the analysis of the lack of heavy syliable stress in words like AIexancter; as well 

as in the absence of initial light syllable stress in barukq its high rank is supportai in prirnary 

stress by the violation of ALIGN-HEAD that it compels in words with light penults (e.g. 

Cbnaub), and in lexical and stem based stress by the non-preservation of stress in instances 

in which this would mate a monomoraic foot (e-g. *Motrtebéllo and *phoneticiun). This sort 

of coherence provides added reason to believe that this approach to nonuniform weight-to- 

stress and stress preservation effects is on the right track. 



Appendis A: Initial monomornic stress presewation 

The analysis in the text succeeds in fully accounting for the distribution of regular and 

exceptional stress on pretonic heavy syllables. There is, howwer, a residue of exceptionally 

stressed light syilables that remain to some extent intractable to it. Examples of lexical stress 

are in (70): 

(70) ràcoon bàboon èfface vlunoose sùttée sèttée effëte bàss6on 
cafféine ~ s s é n e  èrrata Coliéen fêllatio illusion Hippocrates 

And of stem-based stress in (7 1 ): 

(71) fascia, fascistic; léprosy, Ièprotic; harchy, +chic; gémrna, gèmmation 
hérald hèialdic; modem, modérnity; h o n ,  Aarbic; acid, acidic; 1taly. Itdian 
rabbi, ràbbinical; &hic, éthician; Hélène, Hèllénic; Lipid, iipidic; chic, clinician 
m h &  màmdian;  métric, métrician; sùm, simunition 

It shouîd be noted that many of the words in both (70) and (71) have alternate pronunciations 

with unstressed initial syllables. This is not unOte the situation for words like corulrnsatm? 

and condemnution, both of which appear in Webster's 1981 with both full and reduced 

pretonic vowels (Kenyon and Knott 1 953 give condensation with only a fidl preto nic vo wel, 

and the rea of the words like it with fidl and reduced variants). The present pattern is also 

sirnilar to the cOndlemon/chmtpanzee one in that monomorphernic words with stress in t his 

position are grossly outnumbered by ones without, and that derived words productiveiy 

destress, but do not stress, these syllables. Ali of these facts serve as diagnostics of the 

unproductive nature of this pattern, which as we have seen, is well captured by an analysis 

based on fathfulness to underlying or stem stress. 



Another benefit of an analysis based on faitffilness is that the restriction of 

exceptionally snessed monomoraic syilables to initiai position c m  be derived frorn principles 

active in the grammars of other languages. Work by Seikirk ( 1994) and Beckman ( 1995) (see 

also Steriade 1993; Flemming 1994) shows that faitffilness constraints are sensitive to the 

morphological or prosodic position of the targeted element. For example, in Shona, 

contrasive vowel height occun only in the first syllable of a root. Beckrnan (1 995) attributes 

this to a position-sensitive fkitMhess constraint demanding identity in height values between 

correspondent segments in root-initiai syilables, which is ranked higher than the general vowel 

height fàMùhess wnstraird. Given the formal equivaience between featural faitffilness and 

prosodic fiitffilness constraints, it is naturai that prosodic faitffilness should also be 

position-&e. In the present case, by ranking a positional STRESSIDENT constraint above 

FTBIN, the restricted distribution of monomoraic feet can be generated. 

While such andysis explains why monomoraic feet occur only initially, there are a 

couple of remaining problems. McCanhy and P ~ c e  (1986) ascribe the il-formedness of 

words Ue '%& */td, and */pu to their consisting of monomoraic feet, which violate Foot 

Binarity. I$ howeva, initial monomomic syuables can exceptiondy 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 w t  be exceptiondy parsed, as it is of course initial. The bimoraic word 

minimum, however, is exceptioniess. Note that one could not simply reinterpret word 



rninimality as a restriction on the size of the head of a Prosodic Word, as exceptional 

monomoraic primary stresses also occur (e.g. Sémite, and éssiy)." 

The tension between the existence of these exceptional monornoraic 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 rnake this consistent with the rest of the text account, we 

would need to introduce a violable conaraint that demands that an accented syllable be the 

head of a f a  or for the more radical view, that a full vowel be stressed, so that in the usuai 

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) 

faitffilness" above the hedaccent correlation constraint (/rà(coon)), but below F T B ~  

" One way of gaieratmg these exceptional monomoraic main stresses is to have a lexicaily 
specific version of NONFINAL~~Y b a t  outra& FTBIN. Lke the lexicdly specific STRESSWELL, thiS 
cmstraht would apply pnmanly, but not exclusiveiy, to words contl3ining bound fixes - in thrs case 
the s u f f ~ ~ e s  -ire, -oid? and -ode (e.g. Semite, cathode, lzthoid - see Liberman and Prince 1977: 305). 
This would not interfere wlth a F~Brwbased analysis of word minimality, since when the input is 
monosyllabic, NONRNALI-IY is rendered inactive by the dominance of LEX-PR, that is, by the 
requirement thaî lexical words be prosodified (Prince and Smo~edcy 1993). An interesting related 
obsemation is that wads of this shape (i-e. LH) are reguîarly end-stressed (Oehrle 197 1; Libaman and 
Prince 1977: 299). This suggests thai the regular pattern is for FTBIN to dominate NONFMALITY, and 
that these coastfaints are active1 compeîing. 

" ûne amsequaice of the shiss-based v a i o n  of this analysis, though, is b a t  it would require 

an extemiou of the theay of prosodic faiffilness in McCaRhy ( 1995) to handle direct preservation of 
prominence. ui McCarthy (1995), prominence is ody pre~erved indirectly, through faithfulness to the 
prosodic role of segments. [nsofar as the patterns of 'stress preservation' discussed in this papa are 
idiosyncratic to English, which can or& be established through further research, it may be in fact 
preferable to treat hem as vowel quality preservation instead, and leave the th- of prosodic 
faithfirlness alone. The prediction this would make is that English-like stress preservation should only 
occur in laquages with vowel reduction. 



(*(k#(coon)). The latter ranking would enable these facts to be brought in line with the 

aforementioned analysis of word minimaiity, since it requires FTBN to dominate positional 

faithfiiiness. 



Appendir B: Differences between lexicai and stem barcd stress 

In the text, I ernphasize the parallels b e m n  lexical and stem based mess, in order to 

motivate a unified analysis of them. There are, however, a series of fairly subtle merences 

between the dimibution of these two types of s p e d  stress. hterestingly, the gaps are always 

in the area of lexicai stress: in a l l  of these cases, we find examples of stem mess preservation, 

but no pardel ones of lexical exceptionality. 

First, there is a group of words 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):" 

(72) apartment, apàrtméntal; seléctive, seléctivity 

In these examples, faitffilness to stem stress causes a violation of PARSE-U (or perhaps 

TROCH), as well as of the lower ranked S ~ S S W E L L .  There are no instances of similar 

PARSE-u violations in underived words. 

Second, monomorphemic words with a medial stressed pretonic long vowel, pardel 

to civiijization, do not seem to ex&. Sunilarly* there is a rather long Lia of derived words with 

binary pretonic strings in which the second syiiable retains a messed long vowel: 

(77) ~mmùnality, conglobation, crèàtivity, dènotaîion, excitation, èxclùsivity, 
exhiimatioq èxùdation, immobility, osmolirity, trilobation 

" A full account of words iike those in (77) wiU also have to deal with the complications 
induceci by the instances of apparent monomoraic feet (dchsticzan) and vowel lengthening 
(ddmèsriciry) th& sean to occur as alternatives to PARSE-O violations (see Kager 1989: 17 1 for firrther 
examples). 



There are no attesteci underived words with long vowels in this position. 

The final difference between lexicaf and stem based stress of which 1 am aware 

involves pretonic -CE clusters. These often preserve stem mess: 

(78) cbntéstation, détéstation, domésticity, èlisticity, incrùstation, infestation, molèaation, 
obtèstation, protèstation 

Again, t here are no reported monomorphemic words with stress on a medial - b5- cluster 

(Kager 1993: 124). 

There are two possible reactions to these disparities between the two types of 

exceptionai stress, and as the choice seerns rather arbitrary, 1 leave it open. One alternative 

is to treat the absence of monomorphemic words in each case as an accidental gap. w hic h is 

especially reasonable given that these patterns are subject to regularization - stress tends to 

disappear on these pretonic syllables as words become more fiequent - and that English is 

generally a poor source of underived words with multisylabic pretonic strings (note the 

prevalence of Nonh Arnerican place names and Bibiical names in example lists). If. on the 

other han& these distributionai Merences between lexical and stem based stress are thought 

to merit a grammaticai accounî, one could spenfy STRESSIDENT as applying to eit her lexical- 

airface correspondent pairs (STRESS~DENT-LS), or to stem-stem pairs (SIRESSIDENT- S S ). a 

move that is consistent with McCarthy's (1996) weil-motivated use of separate 

lexical-shce, and stem-stem faithfidness constraints in his analysis of Rotuman. Under this 

account, a lacically spedc S?R.ESS~DENT-SS would outrank PARSE-u (for the forrns in ( 76)) ,  



as weii as whatever constraints rule out monornorphemic words parallel to those in (77) and 

(78). STRESS~ENT-LS, on the other hand, would be dominated by these constraints. 



Appendu C: The Luxipalül. problem 

As an account of regular pretonic secondary stress assiment,  this ahalysis remains 

incomplete in only one respect. For words containhg the pretonic string =L-, Wre 

Lirxipiiiillcr, it i tmect ly  predicts *(L&)(ipa)(lUa), since this parsing respects al1 of PARSE- 

a, FTB~N, and STRESSWELL. However, it appears that some relatively unonhodox 

representational assurnptions are needed to deal properly with words of this type. In the text, 

1 have employed more aandard representations that allow attention to be focused squarely 

on the issues airroundhg nonuniformity, because the evidence thaî motivates the unorthodox 

representations is somewhat orthogonal to the discussion of weight-to-stress and stress 

preservation. 

The important, and oflen neglected £kt about pretonic dactyls is that the onset of the 

final syliable is aspirated, and d a p p e d  (in the case of [t]) (Wiigott 1982: 146, Gussenhoven 

1986: 133, Jensen 1993: 106). This contrasts with consonants that are onsets to a word-final 

syllable, even though the immediate environment is identical; in both cases, the consonants 

are flanked by reduced vowels (compare Medileminean, Mhignubc and Nàvtaailoa with 

ccipi&zI and ml-). In this respect, these consonants are behaving as if they are foot-initial 

@o&ito), or Prosodie Word-initial (lomato). Thus while either violating PARSE-O, as in 

(LÙ.xi)pa(Wa), or FTBIN, as in (Lùxipa)(lilla) would yield the correct distribution of stress, 

neither parsing is consistent with the consonantal aliophony. 

The simplest way to rnake these syllables foot-initial would be to posit an iambic foot . 

However, if iambicity is permitted here, then it is difncult to see how one would give an 

account of the usuai pattern of antependtirnate noun stress. Furthemore, this would make 



the main stress non-initial in its foot, counter to the evidence fiom aspiration. Thus, it seems 

necessary to either set up another levei of foot structure, as in the 'superfoot' of early metrical 

phonology, so that these syllables are incorporateci as foot-initial (Prince 1980; cf Itô and 

Mester I992), or to posit recursive Prowdic Word nnicnire (McCarthy and Prince 1993a 

Kager to appear), so that they are PrWd-initial. 

Whatever the proper analysis of these initial dactyls mms out to be, there are two 

related facts that mua  be accounted for. First, weight related conaraints, and stem stress 

preservation both consistently ovemde the stresslessness of the second syliable in the HUL- 

sequence (e.g. TiLdrOga and i&&aStic). Second, flapping is preserved from the stem 

in this environment (e-g. u@i&distic vs. miIi&ri~nc; Withgott 1982). As flapping is ailophonic 

in English, this last fact may provide motivation for the Stem-to-Stem correspondence 

account of morphological relatedness assumed here (see Benua 1995, and McCarthy 1996), 

though it could also be that the flapping is derivable from prosodic differences between the 

words, whîch may or may not uttimately require Stem-teStern correspondence to explain (cf 

Cohn and McCarthy 1994). 



Preface to Chapter 3 

In this chapter, we him corn an examination of the interaction of prosodic constraints in the 

stress system of English, to the study of prosodic conshaims in child English. 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 Prosodic Morphology by McCarthy and Prince 

( 1994), 1 provide an account of this word size maximum in tems of the interaction of a set 

of well-motivated prosodic constraints. 1 then show that the child system differs fiom the 

prosodic systern of duit Engiish in that these consuaints are fùlly satisfied only in the former. 

In the final state, fàithfulness constraints are ranked higher than the prosodic constraints, thus 

blocking tmcation. However, the prosodic constraints continue to play a dernonstrable role 

in the system. Thus, the conaraints are outranked, not tumed off 

The basic pattern of reduction to a single foot is weU known and well described in the 

literature. However, when the adult target is an initially stressed trisyilable (e.g. elephant) it 

has been variously claimed that the stressed and the medial syllables, or the stressed and 

rightmoa syllables are usually preserved in a child's truncated production. An examination 

of the relevant foms in a large corpus of previously unpublished data on the acquisition of 

English shows unequivocally that the usual pattem is to preserve the stressed and rightmost 

syllables (Echols and Newport 1 992), and that apparent exceptions are due to the selection 

of the least marked onset. This pattem of onset selection provides evidence of minimal 

violation in the child system itself, since marked onsets are elsewhere well tolerated. 

The final section documents a case of minimal violation across developmental stages, 

this tirne in the gradua1 relaxation, or limitation, of a "consonant harmony constraint". The 

constraints Iimiting consonant harmony are dso show to play a role in onset selection. 



Chapter 3 

Minimal Violation and Phonologieal Development 

3.0 Introduction 

The chief innovation of the approach to phonology taken in Optimality Theory (Prince and 

Smolensky 1993) lies in its clah that constraints are mi~tirnaily violable; that a constraint can 

be violated ifand only if its satisfaction would intedere with the demands of a higher ranked 

constraint. This can be contrasted with the usually implicit Mew that an active constraint is 

inviolable at the level at which it applies. Prince (1993), as well as Chapter 2 above, 

specificdiy discuss the types of explanatory gains made possible by the adoption of minimal 

violation in analyses of phonological phenornena. Extensive discussion of the results of this 

shift in theoretical assumptions can be found in Prince and Smolensky ( 1993 ), in the work of 

McCanhy and Prince (19934 1993b7 1994% 1994b, 1995), and in the papers collected in 

Beckman, Walsh, and Urbanczyk 1995, as well as in the Rutgers Optirnaiity Archive 

(http://mccs. rutgers. edu/roa. htmi). 

The goal of the present paper is to show that minimal violation also leads to an 

irnproved understanding of phonological development. It is a cornmon observation that the 

speech of young children is subject to strict constraints on the phonetic shape of utterances 

that are overcome in the course of development . If constraints mua be fully satisfied. t hen t O 

overcome one is to render it completely impotent.' If on the other hand constraints are 

muiimally violabie, a con- that is overcome is not necessarily shut off. When a constraint 

is outranked by another, it WU continue to be satisfied wherever it does not conflict with the 

l See $3.3 bebw, as weil as chapter 2, for ckassb of the mechanisms by which the effects of inviolabte 
constraints m i e t  be timited. rather than fulhr suppressed. For the present suflïce it to say that in a theop that 
asswnes fh@ satisfied constrainis. h m p l e t e  satisfaction requires some specid explanabon. 



requirements of the dominating constraint. Under this view, the effects of a child language 

consaallit 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 of child language is a bisyllabic 

maximum on word size, which applies at about age two. When a child at this stage attempts 

words whose adult foms are larger, they are truncated, so as to c o d o n  to the size lirnit. 

This has been extensively docurnented in both child English and child Dutch (Holmes 1927: 

224; Allen and Hawkins 1978; Ingram 1978; Echols and Newport 1992; Fee 1992, 1995; 

Fikkert 1994; Gerken 1994; Wijnen, Krikhaar and den Os 1994; Demuth 1995; and Demuth 

and Fee 1995). While the existing accounts of this restriction are quite varied in their 

theoretical premises and in the details of their analyses7 they agree that whatever constraint 

is responsible for this word size maximum is unique to the cMd systexn, and disappears during 

development, so as to play no role in the adult language.' 

Since words in Dutch and English routinely exceed two syllables in length, such a 

conclusion may seem inevitable. In the fira section of this paper, I suggest that contrary to 

initiai appearances the constraints 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 

prosodic morphology by McCarthy and Prince (1994), 1 show that the child language 

restriction can be reduced t O the satisfaction of several well-motivated prosodic constraints. 

' As will be dirussed below. accomts îhai dehe  ihe restriction in prosodic tenns (Fee 1992. 1995: 
F m  1994; Demuth 1995: k n u t h  ami Fee 1995) draw a comafion between the child lanpage constrauit and . . 
amstmh active ans-lingiustically. Tbey m d y  agreie with oiher aççounts. thwgh. that the restriction is not part 
of a&it En&h or Dutch (with the important exception of the discussion of hrpocoristic formation in Fee 1992. 
1995). 



I then demonstrate that while two of these constraints are in fact violated in adult English, 

they continue to have effects in the English stress system. Instead of being freely violable, or 

tumed off, they are rninimally violable, or outranked. 

Following the account of the word size maximum 1 tum to the patterns of content 

preservation seen in the truncations of adult targets that exceed that size limit. The analysis 

of these patterns reveals an instance of minimai violation in the child systern itself To 

establish the empirical base for the analysis, I present previously unpublished data from an 

extensive corpus of spontaneous utterances produced by four Engiish learning children (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 

tnincations of initiaily stressed trisyllables usually preserve the initiai and final syllables, with 

the media1 one being deleted (cf Gerken 1994; Wijnen, Knkhaar and den Os 1994). Al1 

apparent cases of preservation of the media1 rather than the final syllable can be attributed to 

the relative rnarkedness of the onsets of these syllables: the media1 syllable's onset is retained 

instead of the onset of the final syllable ody when the former is less marked (i.e. less 

sonorous: e.g. N o ]  btffdo; cf [ e t ]  elephrt). This parallels better known cases of onset 

selection in initiai truncation (e-g. [bun] for bullwn). It is here that we find evidence of 

minimal violation. The constraint demanding unmarked onsets is violated at this stage of 

developma siince marked (i.e. high sonority) onsets are usually weil tolerated (e.g. [jewo] 

yeihv). Its role in determining the output of truncation, however, shows that it is not turned 

ofr 



The third section of the paper is concemed with another well-known restriction on 

early child utterances: that within a word and sometimes within a phrase (Donahue 1986). 

consonants muçt have the same place of articulation (Jespersen 1 922: 1 09; Ferguson, Peizer 

and Weeks 1973; Smith 1973; Drachman 1976; Menn 1976, Cruttendon 1978; Vihrnan 1978; 

Spencer 1986; Stemberger and Stwl-Gammon 1 99 1 ; McDonough and Myers 199 1 ; Macken 

1 992, 1995; Levelt 1994, 1995; Stoel-Gamrnon and Stemberger 1994; Stemberger 1 995; 

Dinnsen, Barlow, and Momsette 1996; Goad 1996, to appear). This restriction, often 

d e s c n i  as consonant h o n y ,  is u d y  not stated as  simply demanding agreement in place 

specification, since its application is normally limiteci in one or more ways. For instance, it 

is oflen the case that only coronals assimilate, so that words with a combination of labials and 

velan would violate a condition on place agreement. ïhe  claim here is that the limitations on 

the effects of this wnstraint are causecl by its king dominateci by constraints favoring a match 

between Input and Output representations (the Faithfilness constraint s of McCarthy and 

Prince 1995). Again drawing on the corpus described in Compton and Streeter ( 1977). 1 

provide evidence of a developmental progression in which this constraint is first fully satisfied, 

and then violated when its satisfaction would require a non-coronal consonant to be altered 

(Le. Stage 1: [pg]  dog, [gak] box; Stage 2: [pg] dog, [boks] box). Following the 

presentation of this M e r  evidence for the view of development as constra.int reranking, the 

papa c01~:ludes with a discussion of some prospects and problems for further research within 

this fiamework. 



3.1 The Prosody of Chiid and Adult Engiish 

Child language researchers have long recognized an eariy stage in which words are maximally 

bisyllabic, and longer adult targets are truncated. Perhaps the earliest record of this stage is 

in Holmes' (1 9?7:224) description of his daughter Mollie's speech: "A word of more than two 

syflables seems to be consistently reduced to two. Resurnably that was Mollie's syllable span." 

Subsequent research has shown that the b i n q  "sytlable span" is not quite 

descnptively accurate. Bisyllables can be truncated as well, if they are finally, rather than 

initially stressed. ïhe foilowing near minimal pairs, produced by an English learning child, 

illustrate the Werence b e e n  initidy and W y  stressed bisyllables ( h m  Trevor's corpus; 

see $3.2 for details on the source, and for more truncation examples). Age is given in 

parentheses as yems;months.dqys. 

( 1 ) a. [ga: b&Q] garbage ( 1 ; 10.5) [wie: d ~ t ]  rabbit ( 1 ;9.2) 
b.[ga:a] garage(1;lOS) [wie:Q giraffe (l;9.1) 

As is typical of children at this stage, initially stressed bisyllables (1  a) are produced intact, 

while finally stressed ones ( 1 b) are reduced to monosyiiables. This asymmetry between 'oo 

and do sequences shows up again in tmncated productions of trisyllables with medial stress. 

The ha1 two syllables, which form the preferred 'au shape, are consistently retained. Here 

again are some examples fiom Trevor: 

(2) a. [te:do] potato (1; 10.2) 
b. [g&:di] spaghetti ( l;9.2) 
c. [gc: d a )  together (1 ; 10.1) 



The 'oo unit that is preserved in these utterances is in fact the canonical left-headed foot (or 

trochee) of the English stress syaern (Hayes 1982, Kager 1989, Chapter 2 above; cf Burzio 

1995). The maximum word size of earty child English is thus properly characterized not as 

a bisyllable, but rather as a foot. 

To fomally express this child language word size maximum, Allen and Hawkins 

(1  978), Gerken (1994), and Wijnen, Krikhaar and den Os (1994) invoke templates that 

restnct children's words to a single SW rhythrnic sequence (Strong/Weak. i.e. 

stressed/unstressed), while Fee ( 1992) and Fikkert ( 1994) use a prosodically based Minimal 

Word template that imposes a single foot limit. 

While based on somewhat different theoretical premises, these accounts share a 

common strength, and a common weakness. They aii capture the convergence between the 

prosodic or rhythmic structure of child language, and that of the adult syaem, since under 

these analyses, children are making use of the basic prosodic or rhythmic unit of the mature 

language. The s h e d  weakness, however, is that the child language limit of one foot. or SW 

unit, per word, is simply stipulated. 

In what foilows, I adopt the h e w o r k  of Optimality Theory (Prince and Smolensky 

1993) to show that the monopedal maximum of child language c m  in fact be derived ffom the 

interaction of independently motivated prosodic constraints, and that these const raints 

continue to play an active role in the stress syaem of adult Enghsh. 



3.1. f The Size Restriction Derzved 

The adysis of the s k  restriction to be presented here starts fforn the important observation 

that the maximal size of words in early child language is quivalent to the Minimal Word of 

many adult languages (Fee 1992, 1995; Fikkert 1994). 

The cross-linguistic import of the Minimal Word was first demonstrated in McCarthy 

and Prince (1986). As its name implies, the Minimal Word usually sets a lower bound on 

word size. For example, in Diyari, bisyllabic k a p  'man' is well-formed, while rnonosyllabic 

lexical words such as *ko are nonexistent (Austin 198 1, McCarthy and Prince 1986). 

McCarthy and Prince (1 986) derive this restriction from the interaction of the prosodic 

hierarchy (3) with a pnnciple of Foot Binarity (Prince 1980). 

(3) Prosodic Eierarchy (Selkirk 1980) 

PrWd Prosodic Word 
I 

Ft Foot 
I 

u S yllable 
I 

C1 Mora 

The prosodic hierarchy is a hierarchy of constituency, with members of each level being 

grouped into a constituent of the next level above. Morae are organized into syllables, 

syiiables into f- and so on. It appears to be a u n i v d  of prosodic representation that every 

constituent must have a head, that is, that it contain an element from the next level below (see 

Selkirk 1995). Vevey Prosodic Word must contain a foot, and if by the principle of Foot 



Binarity feet mua be b i n q  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 permit 

bimoraic syliables, the result is a bisyllabic minimum. 

The Minimal Word sets an upper limit on size in much more restricted circumstances 

in adult languages. Conveniently, Diyari dso provides an exarnple of the Minimal Word as 

maximum. Reduplication M y  copies bisyllabic words (4a). When the word is longer, only the 

fira two syllables are reduplicated (4b). 

(4) Diyari Redu plication 
Stem Reàupiicated fonn 

a. kanku m - k a n k u  boyt 
b. kuktqa hku-kukl)a 'to jump' 

To explain this pattern of reduplication, McCarthy and Prince ( 1 986) posit a Minimal Word 

template as the lexical fom of the reduplicant. 

The parallei 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 huflicient: one would like an explanation for why this should be so. Demuth and Fee 

(1995) suggest two such explanations. The fist is that the prosodic hierarchy becomes 

avaüable gradually, and that cMdren at this stage have access oniy to the foot, and not to the 

Prosodic Word. 1 refer the reader to Demuth and Fee (1995), and Goad (1996b), for further 

development of this idea. 

Here 1 will take up Demuth and Fee's other suggestion, which they do not pursue in 

any detail: that the Minimai Word is the unmarked Prosodic Word. Under this view, the 



connection between Djari, and child language, is that unmarked structures are charactenstic 

both of reduplication (Steriade 1988, McCarthy and Prince 1994a), and of the early nages 

of acquisition. The violability of constraints in Optimality ïheory permits a definition of 

markedness that is extrernely simple to state but rich in its implications: a form is marked if 

it violates a consaaint (Smolenslq 1993, McCarthy and Prince 1 994a). Since every structure 

in aU likelihood violates some constraint, this standard of markedness never makes absolute 

judgements; structures are not simply rnarked or unmarked. Rather, nmctures are marked or 

unmarked with respect to various dimensions of well-formedness, and we can compare the 

markedness of one structure to another dong 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 Faitffilness constraints. 

However, because it takes the unmarkedness of the minimal Prosodic Word to be a primitive 

notion, this analysis yields no explanatory dividends beyond those that are accrued by a 

Muumal Word template account. A different line of attack is taken in McCarthy and Prince's 

( 1994a) reanalysis of Diyari reduplication ( s e  hnher McCarthy and Prince 1994b and 

Urbanczyk. 1996 on this atemplatic approach to Prosodic Morphology). They show that 

unmarkedneçs of the h4înid Word maximum cm be explained in terms of its satisfaction of 

a fav basic prosodic constraints, much in the same way that the Minimal Word minimum is 

reduced to the interaction of the prosodic hierarchy with Foot Binarity in McCmhy and 

Prince (1986). By extending this andysis to child language, we gain an explanation for the 

unmarkedness of chiid truncations. 



The fh ingredient in the anaiysis is an ALrGNMnVr constra.int. McCarthy and Prince 

(1993b) show that aiignment of the edges of prosodic and morphologicai domains is the 

motive force behind a nurnber of phonologicai and morpho-phonological processes (see du> 

Selkirk's 1986 edge-based theory of the interface between syntax and prosody). Of speciai 

interest in the present context is that conmaints of this type fomally recognize the functional 

importance of word edges (see esp. Kager 1994), which has long been noted by 

acquisitionists (e-g. Slobin 1973; Echols and Newport 1992). The constraint needed here is 

one which dernands coincidence of the edges offeet with the edge of the Prosodic Word. I 

follow McCarthy and Prince ( 1994) in ïnvoking ALIGNLEFT, but AL~GNRIGHT would do as 

well: 

(5) ALIGNLEFT 
Align(Ft, L, PrWd, L) 

'Aiign the left edge of every foot with the left edge of the Prosodic Word' 

When a Prosodic Word consists of a single foot, as in (6a), ALIGNLEF~ is bfly satisfied. Any 

additional feet will fail to be aligned with the left edge of the Prosodic Word, and will cause 

a violation of this constraint, as in the bipedal(6b). 

Fully satisfied, this constraint serves to lirnit words to a single foot. However, for the 

bisyllabic (6a) to be optimal, we also need an active constra.int that forces syllables to be 

incorporateci into feet. Most recent work in prosodic theory allows foot parsing to be 

non-exhaustive; syllables not parsed into feet can under certain circumstances be parsed 



directly by the Prosodic Word (see Kager 1989, Idsardi 1992. Itô and Mester 1992 as well 

as moa subsequent iite~ature on metncal phonology). As (7) illustrates, the addition of such 

a syllable would not violate Align-Lefi, and would create a tnsyllabic word: 

Prince and Smolensky (1993) propose PARSE-u as the consraint that punishes this son of 

non-exhaustive parsing (8): 

(8) PARSE-a 
Every syllable must belong to a foot 

Combining ALIGNLEFT, and PARSE-u with FTBIN derives the effect of the 'Minimai Word 

template", since in concert they demand that a word consist of a single binary foot. The chdd 

language size restriction can thus be ascnbed to the satisfaction of these three prosodic 

constraints. 

The satisfaction of these prosodic constraints cornes at the cost of violating 

Faithfuhess. Constraints in Optirnality Theory can be broadly divided into two groups. 

S~ructural constraints. W<e the prosodic constraint s that have jus  been di scussed, evaluat e 

the weU-forrnedness of the Output form. Faithfulness comtraints evaluate the relat ionsh p 

between Input and Output (for present purposes underlying and surface form, t hou& t hey 

can also be used to assess the relationship between structures at other levels). Structural 

conmaims demand an Output that is perfectly fonned according to their requirement s, LV hile 

Faithfûlness constraints demand a perfect match between Input and Output. Much of 



Optimzlity Theoretic phonology involves the resolution of contlicts between these two sets 

of demands. 

1 take the fairly standard assumption (since Smith 1973) that in child phonology, the 

Input is equivalent to the adult surface fonn (minus any perceptual losses; 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 

Faihfûhess (McCarthy and Prince 1995, and most subsequent work in Optimality Theory), 

Faithtùlness violations are assessed by directly examining the relationship between the Input 

and the Output (cf Prince and Smolensky 1993). The consuaint violated by truncation is 

MAXI-O, which demands a fuii reaiization of al1 Input elements in the Output. The formal 

statement of this constraint, which can be paraphrad as 'No deletion', is given in (9). 

(9) MAX-IO 
Every element in the Input has a Correspondent in the Output. 

The violation of MAX-IO is compded by its being ranked beneath ALIGNLEFT, PPARSE-o,and 

FTBN To iilustrate why this ranking leads to truncation, I provide an iilustrative tableau in 

(10). 

The tableau compares the violations incurred by possible Output realizations of the 

Input form, referred to as candidates. Candidates are elùninated when they violate a constraint 

that another candidate satisfies. This process of evaluation staas with the highest ranked 

comtmint, and contirnies on down the hierarchy until all but one candidate is eliminated. The 



candidate that rem- is the optimal, or grammatical one. The conventions of the tableau are 

the following. Constraints separated by a sotid 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 determined by the data at hand, or because they do not conflict. The 

constraints are rank ordered lefi-to-right. C o d  violations incurred by each candidate are 

indicated by asterisks in the appropriate column, and an exclamation mark shows the violation 

that des out a particular candidate. The optimal candidate receives a check mark to highlight 

it s grammaticality. As our concerns are prosodic here, rather than segmental, onhograp hy 

suffices to indicate the retained syllables. 

(IO) ALIGNLEFT, PARSE-0, FTBM >> MAXI-O 

Candidates ( 10a) through ( 10d) violate one or more of ALIGNLEFT, PARSES, or FOOTBIN, 

for the reasons detailed above. It is important to keep in mind that PARSE-o only dernands 

that syüables in the Output representation be incorporateci into feet; it says nothing about the 

Input-Output relation, which is of concem only to MAXI-O. For simplicity's sake, MAXI-O 
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violations are here assesd in terms of the number of syllables deleted, rather than segments 

(cf McCarthy and Prince 1995; McCarthy 19%). Because the three stmctural constraints are 

ranked above MAXI-O, the las  candidate is optimal. 

As the optimal candidate violates none of the structural constraints, and incurs no 

marks under them in the tableau, it is s~cturaflly unmprked, in the sense of McCarthy and 

Prince (1994). Under this analysis child tmncation 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 product of a specialized template. Furthemore, the 

constraints invoked in the present anaiysis are of wide generaiity. Their eflecrs in the 

languages of the worid are well documented in Prince and Smolensky (1 9931, and McCarthy 

and Prince (1993, 1994, 1995) amongn others, and in the next section, we will see that they 

in fact play a role in the stress system of English. 

3.1.2 Deve fopment ar Reranking 

As M m  ( 1980: 35-36) emphasizes in the following passage, constraint-based theones of 

phonology . have long held considerable appeai for child phonologists: 

. ..the child's "tonguetiedness," that ovenvhelming reaiity which Stampe and 

Jakobson both tried to capture with their respective formal structures, could 

be handled more felicitously if one represented the heavy a&ulatory 

limitations of the child by the formal device of output constraints.. .The child's 

gradua1 mastery of articulation then is formaIized as a relaxation of those 

constraints 



It is hence not surprising that a number of researchers have embraced Optimality Theow as 

a fiamework for the study of child pronunciations. Several have pursued the idea that the 

difference between the sound systems of child and adult language lies in a difference in the 

relative ranking of n n i d  and FakhfÙhess conmaints. As in the mincation example above, 

a lower ranking of Faithfdness constraints in child language produces the observed structurai 

unmarkedness of chiid utterances (see especially Gnanadesikan 1995, as well as Demuth 

1995, Levelt 1995, Stemberger 1995, Velleman 1995, Goad 1996, to appear, see also Haie 

and Reiss 1995, 1996 and Smolensky 1996 for discussion of foundationd issues). 

The potential of Optimality Theory as a framework for examining phonological 

&w!oprnent h a  yet to be much exploited, however. in all the casa studied to date, stxuctural 

constraints that are active in child language become completely inactive in the mature 

gramrnar. In terms of development, these scenarios could equally be characterized as the 

elimination, or tuming off of con~traints.~ A cornparison of the prosody of adult and child 

Engiish contributes an example of dwelopment as constra.int reranking, in that structurai 

constraints that are fully satisfied in child language are minimaily violated in the adult 

language. 

If aii of FTBIN? ALIGNLEFT, and PARSE-O were M y  satisfied in adult English, then 

words would be rnaximdly bisyllabic, as in child English. That larger words are permined 

shows that these stnicturd constraints are dominated. First of ail, let us consider the adult 

parsing of bmtcino. In this word, there is an unstressed, unfooted syliable at the lefi edge 

Go- 1995 provides evidence of minimal violation in the chiid system itself. which will be 
disçussed with other examples of this type m 43.2.6. 



(Kager 1989; $2 above), which violates both PARSE-a, and ALIGN-LEFT. To cornpel these 

violations, the Faithfùhess consbaint MAXI-O must be ranked above both of these stnicturai 

conmaints, in reverse of the cMd language sihitation in which it is subordinated to them. The 

tableau in ( 1 1 ) illustrates this aspect of the adult gr-. 

1)MAxl-O >> PUSE-a, ALIGN-LEFT 
1 

I 

Input: banana MAXI-O ALIGNLEFT j PARSE-O 

a. (nana) 

If either PARSE-a, or ALIGN-LEFT were ranked above MAxI-O, candidate ( 1 1 a) would be 

preferred to candidate (1 1 b). However, with M A S O  dominating these two constraints, ( I I b ) 

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 elirnination, or parameter resetting. In w hat w e have 

seen thus far, PARSE-a, and ALIGN-LEFT are fuiiy obeyed by the chiid and entirely 

disregarded by the adult, so that instead of saying that they are outranked by MAXI-O in the 

adult grammar, we could simply say that they are tumed o f  However, a closer look at the 

duit system shows that these constraints do play a role, that they are in fact rninimally, not 

k l y  violateci. 

The role of ALIGN-LEFT in English is documnted in McCarthy and Prince ( 1993). 

When a trisyuabic sequence precedes the main 'stress, secondary stress usuaiiy appears on the 



initial syllable (see 5 2 for an account of the exceptions). The words in ( 12) exempli@ this 

pattern: 

( 1 2) Tàtamagouchi àbracadibra KdlamazoO Wmepesiukee Wàpakonéta Lollapalooza 

By having the initial foot aligned with the left edge of the Prosodic Word (Le. 

lTiita)mafgoU)chz), these words sati* ALIGN-LEFT. A parsùig which maintains an alternating 

rhythmic pattern (i.e. Ta(tLanu)(gh)chi) would violate ALIGN-LEFT. This indicates that 

ALIGN-LEFT dominates ALIGN-RIGHT, since the latter is better satisfied by Ta(?cima)(gbu)chi. 

PARSE-U is ranked much higher than ALIGN-LEFT in the grammar of English, and has 

a broader range of effects, which provide further evidence that these constraints are 

outranked, rather than tumed off. First of dl, to allow iterative footing, PARSE-a must 

dominate ALIGN- LE^: 

Input: apalachicola 1 PARSE-o 1 ALIGN-LER. 1 

A candidate with but a single foot, as in (13a), fidy satisfies ALIGN-LEFI-. PARSE-u must rank 

above ALIGN-Lm to compel more exhaustive footing, as  in ( 1 3 b), in which the sole PARSE-a 

violation occurs to satisfi a higher r d e d  N O ~ A L ~  constraint (AKA Extrametncality; 

see Prince and Smolensky 1993, Chapter 2). The two sets of ALIGN-LEFT violations are those 



incurred by the second and third feet respectively, counted in terms of the number of syilables 

separating them fiom the lefk edge. 

A more subtle PARSE- e f k t  cm be seen in what is commonly referred to as the 

'Arab d e '  (Kager 1 989; 5 2.1.1 above). In a word iike A l&r, the medial syllable is heavy, 

yet stressless, in violation of the WEIGHT-TO-STRESS constraint, which demands that heavy 

syllables bear stress. ïhe dominance of PARSE-u over WEIGHT-TO-STRESS motivates the 

creation of a bisyllabic foot, rather than a monosyllabic one that would respect 

WEIGHT-TO- STRESS: 

More g e n d y ,  PARSE* acts to inwrporate syilables into feet wherever possible, where the 

limit on what is possible is defined not only by the higher rank of MAXI-O, but also by that 

of FOTBIN. AS we saw above, in a word üke banha, the first syliable is left unparsed. In 

b w b q  by con- the initiai syüable is footed. The ciifference between these words is that 

the initial syilable of bo>arkaio is bimoraic, and can thus be the sole constituent of a foot 

without trangressing FTBIN, while the putative &i)(khz) would violate FTBLN due to its 

possession of a monomoraic, monosyiiabic foot. 

In this account, the transition fiom the prosodic system of early child English, to that 

of adult English, involves not the shutting off of structural consuaints, but their being 
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ourranked by F a e s s  constraints, and ranked with respect to one another. Both PARSE-u 

and ALIGN-LEFT are unviolated in child language, but minirnaily violated in the adult 

grammar. " 

In child truncations, there are two points of interest: the size restriction itself, and 

what is retained from an adult target that exceeds the size lirnit. Up to this point, we have 

been concemed solely with the former. In the next section, we Nrn to the patterns of content 

preservation displayed when children produce adult targets of various prosodic shapes. .As 

well as fleshing out the account of child truncation, this section provides an exarnple of an 

outranked structural conaraint in the child system itself, thus adding to the evidence for the 

view of development as constraint reranking. 

3.2 Content Preservation and Faithfulness 

3.2.1 7he rmpiricd base 

Though child truncations have been the subject of considerable study, there remains some 

lingering controversy over what exactly is preserved From adult targets. It  is not a simple 

matter to resolve this data issue, because Mme of the relevant forrns are fairly sparsely 

attested in child speech, 

that is publicly availat,1ee5 

and there is very Iittle phoneticaiiy transcnbed developmental data 

Here 1 address the issue by wnsulting a large corpus of previously 

1 F T B ~ .  on the other hand may weil be inviolable m botb. despite appearances to the contrary UI v e n  
d y  stages of cMd language (see Goad 19%b. and cf Chapter 2: Appendix A for discussion of wme possible 
violations in the adult system). 

' One importuit exception is ihe corpus of Dutch child language reçentiy untributeci io CI III-DES 
(MacWhEney 1995) by Pada Fikkert and Claartje Levelt ((see Fikkert 1994 and Levelt 1994). 



unpubiished data on the acquisition of English. As we will see, these data do allow us to clear 

up the some of the remairing ambiguities in the description of child tmncation. 

The data to be discussed here were originally collected by a team under the direction 

of AJ. Compton in the 197û's. The method of data collection, and some preliminary analyses, 

are presented in Compton and Streeter ( 1977). The project was undertaken to map out as 

precisely as possible the development of children's sound systems. With this goal in mind, a 

diary method of data collection was chosen, with parents keeping track of their children's 

utterances by recording them in notebooks, 'at least four days a week and scattered 

throughout the child's waking hours, covering about 4 hn. a day' (Compton and Streeter 

1977: 100). The parents were speech pathologias, and received additional training in the 

phonetic transcription of child speech prior to the study. 

This method of data collection ailowed 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 transcribed (about 33 7 1 for Derek, 5772 for Julia, 5 258 for Sean, and 1 3 3 5 1 

for Trevor)! The transcriptions cover the ages of 1 ;0.6 to 3;2.1 for Derek, 1 ;2.2 1 to 3; 1.3 

for Julia, 1;1.25 to 3;2.20 for Sean, and 0;8 to 3;1.8 for Trevor. Al1 of the children were 

leamhg American English as spoken in California; none had any language or leaming related 

impairments. 

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 

6 These are îhe numk of entries in the database. They on& approxîxnate the total number of utterances 
since some of the entries are the parents' comments. rather than transcrii  utterances. It is a relatively close 
approximation. thou& because there are telaîiveiy few comments. 



done instrumental study of the phonetic charactenstics of the utterances). However, in this 

case, Compton and Streeter ( 1977) checked the reliability of çamples of the parental 

transcriptions by comparing them with transcriptions done simultaneously by the principal 

investigator, and by taping some sessions, so that they could aiso be transcribed by both the 

parent and the principal investigator. Compton and Streeter (1 977: 100) note that "[tlhese 

reliability checks indicated a high agreement of the phonetic transcriptions and, particularly. 

for the consonants (approximately W h )  which are the primaq focus of this research. " In the 

present mdy, we wiii be concemeci with phonetic detail only at the level of the basic place 

and rnanner features of the consonants, and to a minor extent vowel qudity. Therefore, we 

can have a reasonable degree of confidence in the accuracy of the transcriptions. 

With such a large corpus, pencil and paper anaiysis is extremely difficult. From its 

inception, the airn of Compton's project was to mate a computerized database, and Compton 

and Streeter (1977) report on the progress of that 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 remaineci mostly unanalyzed. To make use of the corpus for 

present purposes, 1 scanned a typewritten version of the transcripts to create cornputer 

readable images, and used Optical 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 syilable stmcture in the 

glosses. Therefore, I searcheci the transcripts manually for target words of particular prosodic 

shapes. In particular, I extracted dl finally stressed bisyllables, and all medially and initially 

stresseci trisyiiables, since each of these groups of target words is of particular interest for the 



pattems of presavaton displayed in children's tnincated productions of them (longer words 

are quite rare, and were excluded, since they would yield such a small sample).' The gloss 

6eld of the database was then searched for aH occurrences of these words. The Appendix to 

this chapter contains the compiled results of this search for each child. In the Appendix, both 

tnincated and non-truncated Uistantiations are included, so as to illustrate in some detail the 

process of prosodic development, and the variation inherent to it. 

In the foliowing tables, I supply exemplars of the patterns of preservation displayed 

by each child for each word, and the ages at which the first and the last token was produced. 

Since they contain only truncated examples, these tables abstract somewhat from the actual 

developmentai variation. They also abstract fiom some variation in the exact segmentai 

makeup of the words, except where this is relevant to the issues of content preservation. 

1 will nart with the medially stressed trisyllabic targets. As mentioned 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 well. In 

most cases, the initial syllable of the chilci's tnincated production is headed by the stressed 

vowel f?om the second syilable of the adult target, while the final syllable in the target and the 

tmcated form correspond. As a p e n d  of the table will show, there are just a few isolated 

exceptions, about which I will have nothing to say in the analysis: another and goriifa bot h 

7 As the Antnhrise is so Iarge. there is the possibility that a few relevant words codd be missed. However. 
any word that occurred f k q u e n l  enoogh to be of much interest would m di likelihood be included. 



have some auncated versions whose relationship to the target is particularly opaque ([jawo], 

and [ja] for mother, [w~ga:]  for goriila), and mother has a couple of variants that retain 

the initial syllable (e-g. [ana-]).8 As for the onset of the child's initial syllable, it can 

correspond to either the onset of the medial or the initial syllable of the adult fonn. As has 

also been observed by Smith (1973) and Fikken ( 1994), the initial onset is often chosen so 

as to replace a liquià ([&Jas] ukkiutcs, [gr\:wa] gorila; [ma: kas] maracas) or a stop coronal 

([bzna] bamm; [pedo] potaio), with the former seeming to be somewhat more consistent. 

14) Tmncations of a'oo tareets 

another 
Derek 
Julia 

Sean 

Tre vor 

apartment 
Julia [partmmt] 2;3.14 - 2i5.16 

baloney 
Derek [bwoni] 2;7.18 - 2; 10.2 

8 The punciation of gorilia as [go:wa j may be initiai nucleus preservation as weU or it ma? resuit 
h m  misperception or misproduction of [I) due to the snrrounding Liquids. 



banana 
Derek [næna] 2;3.0 - 2;4.0 
Jd ia  [mæna] 1;7.16 - 1;10.8 

[bæna] 1;11.6 - 2;5.29 
fblæna] 2;3.2O - 2;4.S 

Sem [nana] li8.28 - 1;ll.  19 
Trevor [naenal 0;11.10 - 1;6.8 

[nænæI9 1;0.9-3;1.8 

go rilla 
Julia [graowa] 2;2.2 1 
Trevor [go:wæ] 1;11.12 

[w~:ga:] 1;11.14 
[g~:wa]  1;11.14 

Modesto 
Trevor [d&sto] 2;8.15 

.. 

Nathaniel 
Trevor [ fæ fie] 2;l .O 

[fæ: go] 2;l. 17 
[ fqo:  s] 2;2.23 

piano 
Jzdia [ ~ z n o l  1;9.19 - 2;4.17 
Trevor [paxno] 1;ll.g-2;2.23 

remember 
Jtilia [m~rna] 1;10.8 - 3;O. 1 

[m&mbB] 2;1.18-2;7.29 

delicious 
Julia [ d ~ m  1;11.27 

eleven 
Julia [dsban] 1 ;9.10 

[jsban] 1;9.15 
0-I 1;9.20 - 1;10.7 
b ~ n l  2;2.24 

maracas 
Trevor [ma: kas] 2;O. 27 

museum 
Trevor [zi : ~ m ]  2;7.27 

pajamas 
Julia [damas] 1;8.27-2.07 
Sem [aæmafl 1;11.15-1.023 
Trevor [da: mas] 1 ;7.11 

[aa:mas] 1;7.26 - 2.2 1 O 

potato 
Julia [~edo l  2;0.25 - 2.1 20 

[teto] 2;5.16 
T'evor [te:to] I;9.19 - 1.10 5 

saiami 
Trevor [ma: mi] 1;6.25 - 2.1 O 

9 This reduplicated form. by far the most cornmon variant of banana in Trevor's corpus. 1s quite 
idi<lmatic; no other Febupkatb pemsted to this extent. Trevor seemed to have a lot of fim with this word. Whza 
k was about I year okk banm serveci as the m e r  tenn for aü fimit, and thete are at lest a dozen pronunciations 
anested during this tirne. To Save space these have been lefi out of the present îable. but see the Appendh for 
details. 



spaghetti 
Julia [d~bi] 1;9.7 

r g w  1;10.8 
[sksbi] l;i  1.19 - 2;3.8 
[sketi] 2;O. 29 

Trevor [gcdi] 1;4.27 - 1;9.2 

Theresa 
Trevor [ri: sû] 2 3  1.10 

together 
Trevor [ g ~ : d a ]  1;9.27 - 2;0.27 

tomato 
Julia [meno] 1;9.22 - 1; 10.27 

[meto] 2;O.I 1 - 2;10.30 
Trevor [me:do] 2;0.27 

tomorrow 
Julia [mowo] 1;7.16-2;0.17 
Trevor [moro] 1;8.12 - 2;l. 14 

umbrefla 
Derek C b W a  1;11.30 
Sem [tiw 2;O. i 
Trevor [br~:gæ] 1;ll . l  

[bre:wa] 1;11.5 
M-1 1;11.5 
[bw&:wûz] 23.0 - 23-14 

[Trevor [cfjai:na] 2;11.10 1 1 

Bisyllables with final stress are also tnincated by deleting the initial syllable. Again, 

the onset fiom the initial syllable is ofien retained so as to replace a liquid. In fact, for 

buffoon, belong, g a g e ,  M m e ,  and police, when only one of the two target onsets is 

realized, the iiquid is always deleted in favour of the initiai non-liquid onset (@un] bailoori; 

[[bag] belong, [ga:a] grnage; [mi] MMe; [pis] police). The one exception is Trevor's 

pronunciation of girofle as [wæfl, which wdl turn out to be of some interest. We aiso have 

one example ofa nasal bang replaced by a obstruent ([dis] Denise), as well as one of a velar 

oveniding a coronal ([ga:r] guifm) and of a velu replacing a labial ([gus] cabme) .  



( 15) Truncations of da targets 
1 I 

again 
J U ~  r g w  ~ ; I O . I  - 2;1.24 
Sem [gel 2;5.21 

ml 2;7.11 
Trevur [ g ~ ]  0;10.28 - 1;0.8 

r g w  1;6.17- 2;3.3 

apart 
Trevor [part] 1 ;9.29 

alone 
Derek [won] 2;6.24 
Tre vor [io : n] 2;I 2 6  

around 
Sem [ound] 1;l 1.12 
Trevor [wau: n] 2;O. 8 

away 
Derek b e l  22.30 
Julia [wa] 1;8.24 - 2;O. 19 
Sem [wel 2;1.25 - 2;8.23 

balloon 
Derek [bu] 

[bunl 
Julia [bu] 

MJnI 
Sem  AI 

Du1 
[buml 

Trevor bu] 
[bu: m] 

behind 
Derek [haind] 2;3.24 
Trevur [hai: n] 2;O. 8 - 2;2.I 5 

caboose 
Trevor [gu: s] 2;4.24 - 2;ll.  17 

Denise 
Trevar [dis] 1;1.17 - 2;s. 15 

enough 
Tre vor [Nlfl 1;10.5 - l;I 1.25 

beloog 
Julia [ b a ~ l  1; 1 1.27 - 2;0.26 
Trevor [q] 2;1.5 

dessert 
Julia km] 2;8.7 - 2;9.24 

garage 
Julia [gwa:dz] 2;8.25 
Trewr [ga:Q] 1;lO.S - 2;0.24 

[ g e l  2;l.S - 2;1.26 
[grad31 2;3.3 

cernent 
Derek [mgnt ] 2; 1 1.27 

- - - - - - - 

excuse 
Tievor [ku::zûmi] 2;2.10-2;6.6 

(excuse me) 

giraffe 
lu lia [d3wæfl 2;2.7 

[ d m  2;2.17 - 2;6.10 
[dw=fl 2;2.22 

Trevor [waxfl 1;g.l - 1;11.14 



gui tar 
Sem [W 2;2.12 
Trevor [gi] 1;l. 13 - 1;3. I l  

[pal 1;1.19 - 1;6.17 
rga: ri 1;7.20 - 2;l.S 

Marie 
Trevor [mi] 1 ;6.17 - 1;9.2 

Michele 
Trevor u&:u] 1;6.25 - 2;5.26 

pretend 
Jirlia [tend] 2;1.20 - 2;3.30 

I today 
Derek [de] 2;8.19 - 3;2.0 

machine 
Tre vor [IIJI~] 1;8.26 - 2;4.13 

(sewing machine) 
[O: fi: n] 2;4.24 
(sewing machine) 
[so:afi::rn] 2;8S 
(sewing machine) 

- - -  

Merced 
Trevor [=dl 1;ll .  12 -2;ll. 10 

police 
Julia [pismæn] 2;1.10-23.3 

(policeman) 
[plis] 2;6.5 

Trevor [pi: smæn] 2;4.13 
(policeman) 

surprise 
Derek [pwaïz] 2;7.7 

3.2.2 The ' e l e p h t '  &tu 

The consvaims on word size introduced in 5 3.1 account for the fact that the trisyllables and 

the W y  stressed bisyllables are truncated, since a target-tike 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 stresseci and rightrnoa syllables, and so pick out t hese 

syUables fiom the speech strearn to make 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, 



Wijnq Krikhaar and den Os 1994). or of circumxnption of a prosodic unit (Fkkert 1994) 

to generate the output fom. 

For the target words we have looked at x, k, choosing the h a 1  foot, or the stressed 

and rightmost syllables, would yield the same result. However, for initially stressed 

tnsyllables, these two approaches make different predictions. If the target words are 

prosodified as ('oo)o (see Hayes 1982), the final foot consists of the first two syllables. 

Exaachon of the nnal foot would thus preserve the first two syllables, while the stressed and 

rightmost syllables are the first and third. 

Claims about what the observed facts are here seem to split dong factional lines, but 

nowhere is wflicient data presented to assess those clairns. While Echols and Newport ( 1992) 

present statistics to show that stressed and rightmost is the dominant pattern, their analyses 

lump together o'oo and 'ooo words, so it is impossible to tell how loua words behave 

(especially since these seem to be the ruer of the two). 

Wijnen, Krikhaar, and den Os (1994), on the other hand, daim that in the Dutch 

chiidren's truncations that they midied, both patterns oavr with about equal regularity. There 

are, however, two confounding factors which make it ditficuit to accept this claim at face 

value. F i  the target words that Wijnen, Krikhaar, and den Os give as examples of targets 

for stressed and medial truncations are in fact su8ited (Le. m&re and poppetje), so it is 

possible that in saying [anda] and [pspa] the children were merely producing the bare 

sterns.1° Second, because the unstressed final syiiables in these target words are schwa-final, 

when a child produces a mca ted  version of one of these words, one cannot be sure that the 

10 Thaniis to Janet Grijzenhout and Ruben van de Vijver for pointmg ihk out. 
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media1 schwa, rather than the final one, is being produced. The identity of the accompanying 

onset fails to provide an unambiguous clue to the source of the schwa, since an onset can be 

drawn £tom a preceding sy ilable, as we have already seen in forms like [&$as] for delicious, 

and as we will shortly see for 'oao truncations in English. In this respect, English data are 

potentially very revealing. Unstresseci final syllables quite often end with coda consonants 

(e.g. Margaet), syüabic sonorants (tricycle), or tense vowels (birf/alo). Words such as these 

cm provide a clear indication of whether the mediai or final rime is being preserved. 

Gerken (1 994: 579) states that "the S(W) production template hypothesis predicts 

that. in SWW words üke efephartf and unimi, children should preserve the first weak syllable 

more fiequently than the second." RecognVing that this prediction is not fully borne out in 

the relevant data that do exist, Gerken suggeas that the preference for adjacent syllables is 

overruled by a CV(C) segmental template, which demands that syllables must possess an 

onset. In a word like élephanr, the SW ternplate wodd select the first two syllables. Howerer. 

the second syllable does not fulfill the CV(C) template, given the additional assumption that 

the [Il of elephanr is not the onset for the second syllable but instead closes the first syllable. 

due to its king incorporateci into the stressed syllable (it must also be assumed that children 

are aware of this syllabification and cannot alter it). Since the final syllable possesses an onset. 

and it is weak, it is chosen, giving the pronunciation [dRn] aitesteci in Echols and Newport 

(1992). This account makes the interesting prediction that words that have a cluster following 

the stressed syllable, and hence an available onset in the second syllable (e.g. omhtria~tcr) 

should usually lose the final syllable in truncation. Gerken (1994: 58 1) finds some evidence 

in data from Klein (1978) to support a ciifference between words like e lepbu  and 



ambzrlmce. but notes that "a more extensive examination of children's early SWW word 

productions is necessary" to test the predictions of her model. l l 

It turns out that the data frorn the corpus under study here strongly nippon Echois 

and Newpon's ( 1992) position that stressed and nghtrnost is the regular pattem, and argue 

against Gerken's alternative interpretation of rlephf- type words. The truncated productions 

of initially stressed trisyllabic target words are presented in ( 16): 

16) Truncations of 'ooa targets 

abacus 
Trevor [æ : 1;8.7 

[æ:tlus] 1;9.2 
[ ~ w  1;9.2 - 2;0.8 
[ = ~ ~ f l  1 ;9.2 

animal 
Derek [=mu] 2;l. 14 - 3;1.24 
Julia [am01 1;9.8 - 2; 1.2 
Trevor [nano] 1;5.13 

broccoli 
Julia [baki] 1;7.6 - 2;O. 19 

camera 
Sem [ k m ]  2;O. 13 

[kæmr~] 2;O. 1 3 - 2; 10.9 
Trevor [kazma] 1;5.6 - 1; 1 1-25 

AUison 
Trevor [ai: ] 1;3S 

[aial 1;s. 10 - 2;2.7 
[=:SM ] 2;O.S - 2;2.3 

bicycle 
Julia [bukol 1;8.4 - 1;lO. 13 

[baisko:] 2;O. 14 - 2;5.7 
Trevor [gai ki ] 1;5.5 

buffdo 
Julia Ibhfo] 2;0,14 - 2;3.9 

cinnamon 
Julia [s~m&n] i ; l i . i5  

1 1  What Gerken in fact fin& is that elephanr-type words generaily preserve the €mai qilable. whde 
ambufunce-type words var- between medial and &ml sybble retentioe She clRimc that this is captureci by her 
account since m a word like umbulance 'either weak syllable might be ioserted mto the W slot of the metrical 
tanplate' (1994: 581). However this contmiicts h a  discussion of SWWS words eariier in the pqm.  in which a 
preference for the first weak sybble is crucial as well as the qwtatim cited above m the text. in which the 
prediction of the S(W) production Ilgothesis is apliciîly stated. We mnst conclude, theil that final--ilable 
pfesentation for the umbulance class of wotds is pmblematic for Gerken's adysis. 



Company 
Jd ia  [kmpi] 1;lI.M 
S e m  [ b p i ]  2;0.27 
Trevor [kumni:] 2;2.23 

dominoes 
Trevor [da: : nouz] 2;z. 23 

[da: mno: 81 2;4.3 

Trevor [gnijgi:~] 1;lO.l 
elephant 
Derek [&wf9n] 
Julia [ ~ w o ]  

[ap~nl  
[aufànts 

S e m  [adi] 
[&nt] 
[~lfknt] 

Trevor [&:fint1 
[&:tAnt] 

favorite 
Julia [ feva t ] 2;0.25 - 2;6.1 
Sean [ fevn t ] 3;2.12 

medicine 
Julia [m&s~n] 1 ; 1 1.1 2 
Sem [wapil 1;7.14 
Trevor [mg: : s ~ n ]  2; 1 .Z6 

[m~: s ~ n ]  2; 1 1.10 

sesame 
Derek [srna] 2;2.8 

[semi] 2;6.26 - 3; 1.28 
S e m  [diduit] li10.6 

(Sesame Street) 
[do dwit] 1;10.17 
(Sesame Street) 
[=si stwit] 2;5.14 
(Sesame Street) 

I spatula 
Trevor ba~tJI\] 1 ; 1 1.23 

This data set demonstrates a strong tendency for the rightrnoa rime to be preserved. Of the 

words in (16), only two end in schwa (camera and spotda). in al1 the other words, the final 

rime can be disthguished from the medial one. For moçt of these words, the oniy attested 
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tnincations are ones in which the final rime in the target clearly corresponds to the final rime 

in the child's production. Syllabic [Il in final position is produceci intact, or as a non-schwa 

vowel (e.g. [ t w d ]  for tricycfe, [amo] for mimLS), and tense vowels are retained (e.g. [b~fo] 

for h~flafo, paki] for broccoli), as are coda consonants (e.g. [ s ~ m ~ n ]  for cinnamon. [fevat ] 

for fmrite). For those few words that have mincated versions that show no evidence of final 

rime retention ([aija] for Allison, [3wo] for e l e p h t ,  [srna] for sesorne), there are also 

variants that do ([æ: wn], [ E :  fint], and [semi] respectively). 

While the truncations almost always preserve the final rime, for a large set of the 

target words the onset of the medial syllable is chosen instead of the final one (e.g. [baki] for 

brocco fi). Brmcu fi, bu@uk~, m e r a ,  h g m e e s ,  favorite, and ~ p a t u f a ~ ~  are al ways t mncated 

in that fashion, as are some insiances of s e m e  and compmy. Moa of these words have but 

a single consonant separating the stressed and medial vowels. which shows that such 

consonants are in fact eligible as onsets in children's truncations, contra Gerken's ( 1994) 

solution for the elephcmt problem. What seems to determine whether the onset of the media1 

syllable is chosen is not whether it is part of a cluster, but whether it is less sonorous than the 

fmal syUablds onset. nie basic sonority scaie is given in (1 7) (see e.g. Sievers 1 88 1, Jespersen 

1904, Hankamer & Aissen 1974, Hwper 1976, Steriade 1982, SeUcirk 1984, Clernents 1990, 

Rice 1992, P ~ c e  and Smolensky 

( 1 7) Vowel> Giide > Liquid > 

1993, Blevins 1 995, Gnanadesikan 

Nasal > Fricative > Stop 

'' Several of these words have altemite pronunciatioos in dui t  Englisb in which the mediai vowel is 
deleted Al1 of than. however. are also mmaikd with the medial vowel intact in either Kenyon and Knoa ( 1 953 ) 
or Websta's (198 1). In my case. the consaisnts s u m d h g  the deletexi vowe1 are retained m the qmcopated adult 
forni, so an account sti i l  must be @en of why the child chooses one or the other. 



The %ale is given in (1  7) in order of decreasing sononty; vowels are the most sonorous 

segment type, and stops the least. The way that the sonority scaie plays out in the data at hand 

is that the onset is taken from the target's medial syilable oniy when it is lower in sononty than 

the onset of the final syllable. In al1 of the cases of medial onset retention, an obnment (Le. 

a nicative or a aop) from the medial syllable is chosen instead of a sonorant (Le. a liquid or 

a nasal) from the final one. This is fùlly parailel to the data from initiai truncation examined 

in the previous section, in which obaruents usually replaced liquids, and sometimes replaced 

nasal S. 

One apparent difference between initial and medial syllable 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 array of 

consonants (e.g. with a labial onset preceding a coronai 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 tmncation. 

In the account of these patterns that follows, 1 wili first discuss the constraints 

responsible for the presemaîion of the stressed and rightmost syilables. 1 will then analyze the 

robustiy attested pattern of sononty driven onset selection, and provide evidence that this is 

an instance of minimal violation in the child syaem itself We will return to the onset choices 

based on place of articulation in 93.3. 



3.2.3 S~erred and righmtost preservation as Faithfulness 

The basic intuition underiying the approach to content preservation taken here is that certain 

kinds of phonological elements, in particular, those that are prominent, are heads of 

constituems, or lie at the edges of domains, have a special status. This is formalized in ternis 

of Faitffiiness constraints that specifically target nich entities (Benua 1995. Itô, Kitagawa, 

and Mester 1995, and McCarthy 1996). STRESS-FAJTH., for example, requires the preservation 

of stressed elements (see 92; cf M T - H E A D  in Itô, Kitagawa and Mester 1995 and 

HEADMATCH in McCarthy 1996): " 

( 1  8) STRESS-Fm 
An Input stresseci element must have as its Output correspondent a stressed element 

This constraint plays an important roie in explicating child truncations, since they almost 

always preserve the stressed syliable. 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 syiiable, we c m  invoke the notion of 

edge-anchoring introduced in McCarthy and Prince ( 1  994, 1995). ANCHOR const raint s are 

edge-spdc Correspondence conmaints, which Wte the Alignment constraints of McCarthy 

l3 1 use STRESS-Fm. mther tbin a amûainî m the p-atioo of the prwodic head because iit rnahrj 
no implicit c l a h  about whether or not the chiid's input representation is pfOSOdified or not. Resc=natioa of the 
stressai syiiable could simpiy be preservation of the most acoustically salient sy Uable. Given that H ords u i t h  

secoadarv stress m thie initial yllable. like mueun show presavation of the main stressed syüabte. this mnstraint 
nu@ oecd to be relativited IO ievel of hsademm (Foot VS. Pmsoaic Wd). or to d e p e  of salience. QI the othn 
hand, Fikkert ( 1994) shows that the rightmosî faot rather thrm the most prominent one. is o h  chmm in ha 
Dutch îruncaticm data. A fûil discussion of the relevant cases would take us far off track. and would requur: 
considerable querying of the corpus. so I leave this issue for fiirther research. 



and Prince ( 1993), fomially recognjze the importance of the edges of domains. " The ANCHOR 

constraint relevant here is the one in ( 19). 

( 19) ANCHOR-RIGH~ 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 

syiiables, with STRESS-FA<W and RIGHT-ANCHOR ranked above any competing constraints, 

the stressed and the rightmost syllables will be preserved in the tmncated form. 

As it stands, we have not introduced any constraints that do compete with 

STRESS-F~mr and RIGHT-ANCHOR. The one possible conflict arises in the case of the finally 

stressed bisyllables, which preserve oniy the stressed syllable, which also happens to be the 

rightmost one. Fikkert (1 994: 209) reports that this type of word is sometimes augrnented 

with an epenthetic vowel to form a bisyllabic foot. In present terms, this would be driven by 

the need to sati* F ~ B N  at the syllabic Ievel. Interestingiy, epenthesis hardly ever occurs 

in the present data set (a simiiar finding in experimental data on child English is presented in 

Kehoe and Stoel-Garnrnon 1996). The only exception is [ku: : za mi] for excirse me, in which 

the epenthesis muid weii be seMng to break up the [mi] cluster. The lack of epenthesis rnight 

indicate that RIGHT-ANCHOR dominates FOOTBIN, but it may also be that FWTBN is satisfied 

at the moraic level in these children's systems (cf Fee 1992, 1995); recall that FOO-~BN 

II McCarthy and Prince ( 1995:37 1 ) note that Ahpunent between prosodic categories can also be 
formulateci m terms of AVCHOR if wn~spondence is taken to be reflexive. Under this mterpretatioa a constraint 
demanding that a segment at the edge of a foot have a comqxmdent at the edge of  a Pmsaiic Word rvouid be 
satisfied if a segment that is edgemost in a foot is itself edgemost m a Rosodic Word. I retain the version of 
Aiignment in 83.1 not on& for expsitory ease. but also to facilitate cornparison with McCarthy and Rince 
( 1994a). 



requires syllabic or moraic binarity. Because vowel length does not appear to be very reliably 

transcribed in the present corpus, and the stanis of bimoraic syllables in these children's 

systerns is therefore difficult to ascertain, I will leave the choice between these alternatives 

open. 

3-24  Constraints on onset preservatiotz 

In this section, 1 will start by discussing the apparent exceptions to stressed and rightmost 

preservation seen in truncations of initially stressed trisyllables, which as demonstrated in 

53.2.2, result not fiom free variation between the retention of final and medial syllables, but 

rather fiom the choice of a lower sononty onset. For words whose final syllables begin with 

obstruents, that consonant is always preserved in the truncated f ~ r m . ' ~  In cases where the 

onset of the final syllable is a liquid and the preceding onset is an obstruent or nasal (e-g. 

hflaio and meru) ,  when one of the onsets is deleted, it is always the tiquid; if the onset of 

the final syllable is a nasal, it is sometimes lost if the preceding onset is an obstruent ( seme 

and Company; though cf vitamin), but not if it is another nasal (cnzzmal, c i rmon.  and 

abmino).I6 Since liquids are more sonorous than nasais, which are in turn more sonorous than 

IS Two apparent exceptions are [aija J for Ailism. and [ml for elephant- These were vay eariy versions 
of tfLe words, p d u c d  by T w o r  and Julia respective@. They were iater replacecf by fonns that did preserve the 
oôsimmt. These two tokens also stand out in that they don't preserve the hsl rime. It seems then, that these are 
repmentative of an eariier developmental stage. 

l6 There L: also no endence for a preference of stops over fricatives. The oDty word with a stop onset in 
the mediaI syiiable and a fricative in the final one is medicine. and the tnincations preserved the fncative rather 
than the stop. Further evidence is needed to cietennine whther or not this division in the sonority hiaarchy plays 
any role h m .  



obstruents, the choice of the medial onset appears to be motivated by a search for a less 

sonorous obstruent. 

The rnarkedness of high çonority onsets is weU attesteci in both child language (Fikkert 

1994," Gnanadesikan 1995, 1 9%), 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 clear parailel between cluster reduction processes in 

Sanskxit reduplicaton and in a stage of the phonological development of an English speaking 

child (age 2;3 to 2;9). in both instances, clusters are reduced by choosing the least sonorous 

member. l8  

In the analysis of the role of sonority in truncation, we must first account for the fact 

that where sonority considerations do not corne into play, such as when the final onset iç an 

obstruent, or both are nasals, l9 the onset is taken from the final syllable of the target ([&us] 

for ubacus, [ s ~ m ~ n ]  for cinnamon). Above, 1 interpreted the constraint ANCHOR-RIGHT as 

requiring that a syilable at the nght edge of the input word have a correspondent at the right 

edge of the Output Prosodic Word. This is in fact based on an expository simplification. In 

l7 While son* plays a retitiveiy important role in the patterns of cluster reduction that Filikm ( 1994) 
documents,assbeporntsoi~itcamrotbetksoledetammm 

. .  
g factor in order of  acquisition of simple onsets. since 

nasals emerge consistent@ earlier than fkicatives (Fikkert 1994: 68). 

" There are &dames of cluster duction in chiid languag which run wunter to the predictions o f  
wnority preference. Some cbildren exhibit a stage in the development of obstnient+liquid clusters in which the 
iiquid. rather t b  the obstruent, is selected. This oçcurs foflowing the stage m which the clusters are reduced to 
obs&uents, and prix to tk stage in which the ciusiers are produced faithfdly (Compton and Streeter 1977. FUcirt 
1994). Fikkext refêrs to tbe çhoice of the l i q d  as a 'sektion strate& and does not provide a grammatical account 
of it. This sage is m i a d y  worthy of fkther study . 

l9 Udortunatety, there are no data on what bappeiis when both syiiables began wifh approximants. but 
based on the imîams m wbiçh nasais occmed in both positions. it is Ueiy that the rightrnost approxhant wodd 
be retained. 



M a r t h y  and Rince's ( 1995) theoiy of Correspondence, the elements in Correspondence are 

not syUabIes, but rather segments (see also McCarthy 1996). Under this view, the constraint 

only requires that the rightmost segment of the Input and Output representations stand in 

Correspondence. Because it says nothing about segments intemal to the word," we do not 

yet have any explmation 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. McCarthy and Prince ( 1995: 3 7 1 ) state the version of CONTIGUITY that targets 

the Input string (1-CONTIG) as in (20). 

(20) I-CONTIG 
The portion of S, standing in correspondence foms a contiguous string. 

S, refen here to the input string. The diagram in (2 1 ) illustrates why [=bus] as the output for 

abaclrs runs afoul of 1-CONTTG: 

The subscripted numbers indicate the Correspondence relation between the strings, and the 

underiined segments in the Input string are those that stand in that relation with segments in 

the Output string. The break in the underlining signals that there is a violation of 1-CONTIG. 

" F a  Q me case whcn the ri@tmos? segment of the Input Îs deleted w, as to yield s less marked coda 
(Derek's [ ~ w - f h ]  for elephant), we could assume that ANCHOR-RJGHT appiies gradientiy (Aderete. Bechan. 
Benua. Gnanadesikan. McCarthy. and Urbancqk 19%). so that the rightmost segment in the Output Lies in 
correspondence with an element as close to the right edge as possible. @en t&e dominance of hi* ranking 
sûucturai constraints. The other possibihty would be to assume that the f d  segment [n] is in fact in 
oorrespoodaice with both input ln/ and /t/ (see the discussion of h i o n  in chapter 1). and that AVCHOR-R~GHT is 
in fact fdîy satisfied. 



This pureiy segrnemal natement of I-CON~IG is not quite sufficient, however As (21) 

shows. the optimal candidate also violates it: 

Since the optimal candidate fares no better on this constraint, it c m o t  explain whv it is 

chosen. This problem can be remedied by relativizing contiguity to prosodic categov 

(Lamontagne 1995), in this case, to the syllable. The revised staternent is given in (23): 

(23) I-CONTIG-u 
The portion of S, standing in correspondence with the constituents of a syllable forms 
a contiguous string. 

This constraint requires that the segments within a aven syllable must be taken from a 

contiguous string w i t h  the Input. The ill-formed and the optimal candidate are compared 

with respect to this constraint in (24). Syliable boundaries are indicated with brackets " 

In (24a), all of the elements within each syilable are drawn from a contiguous portion r>F the  

Input string, so I-CONTIGU is satisfied. In (24b), though, the constituents of the final syllable 

stand in correspondence with a non-contiguous input string, which hcurs a violation of the 

constraint. 

" 1 aramie an d e d  CV syûabinfatioa here. I am not aware of axy ewiâence bearing on Ibe question 
of whether children's pronunciaiions possess the post-stress ambjrbbicity (Kahn 1976) or resyilabfication 
(Selkirk 1982) claimed to e;uist m m.iine J5qkh. I also assume that the nnal consonant is incorpurat& as a d. 
rather than being mqllabif ied or qiiabified as the onset of an empty-headed syllabte (cf. Goad 1 996b 1. 



The combination of ANCHOR-RJGHT, and I-CONI~G-CJ yields the preservation of the 

f i r d  syllable, including its onset. We can now consider the cases in which the onset is taken 

fiom the medial syllable, in violation of 1-CONTIG-a. AS we have seen, this occurs when the 

mediai onset is less sonorous than the final one. The relative markedness of onsets of greater 

sonority can be captured by positing a set of constraints that penalize consonants of the 

various degrees of sonority, which are arrayed in a fixed ranking, with the degree of sononty 

correlating to the ranking of the conmaint (see e.g. P ~ c e  and Smolensky 1993, 

Goanadesika. 1995). Assuming that vowels and glides differ only in their syllabic position, 

the sonority scale in (1  7) yields the onset markedness hierarchy in (25): 

*V-ONS is violated by a vocaiic (@de) onset, *L-ONS by a Liquid onset, *WONS by a nasal, 

and *F-ONS by a fricative." Assuming that stops constitute p e k t  onsets, there is no 

consaaim penalinng their appearance in that position. Because tiquids are realized as glides 

in most of the child data we will be concerned with, the ranking between *V-ONS and 

*L-ONS is of no particular consequence. Therefore, 1 will henceforth collapse them into a 

single constraint * A-ONS (* APPROXIMANT-ONSET). 

The ranking of 1-COIWW with respect to this hierarchy will generate the panem of 

onset selection seai in the data The clearest pattern is the selection of the medial onset when 

77 - Thse amûah& d d  be formdkû without reference to a formal primitive 'Onset' (see Rince and 
Smoleosk'; 1 993. Gnanadesikan 1 995 for two proposais). but the statements here are adopted for simplicity's salie. 



the final one is a liquid, as this occurs without exception for a subaantial number of target 

words. This indicates that *A-ONS ranks above 1-CONTIG-U: 

(26) *A-ONS >>I-CO~TIG-U 

Input: buffalo *A-ONS 1-CONT~G-a 

Candidate (26a) violates 1-CONTIG-a, but it avoids the violation of *A-ONS which rules out 

the competing (26b). 

The rankhg of ICONTIG-U relative to *N-ONS is less clearly determined by the data. 

S e s m e  and c o m p n y  have variants that indicate the dominance of *WONS ([=si] and 

[hmpi]), but also others that attest to the reverse ranking ([kumni:] and [semi]), while the 

two truncations of viîurnin both obey 1-COMIG-a. For the one target word where it could 

have an effect. *F-ONS is always overmled by 1-CONTIG-a, producing [m&:s~n] in al1 three 

tokens. 1-CONTIG-(7 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). 

The slash in the hierarchy between I - C O N ~ G - ~  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 fiom stage to stage, or from word to word 



(se Chapter 2 on lexically specific constraints). 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 tixed ranking of the onset markedness constraints, which 

predias that amongst these three constaints, the effects 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 c m  be found in the data fiom initial tnincation, to which we turn next. 

3.2.5 Omet choice in initial trzcncation 

Just as ANCHOR-NGHT targets only the nghtmost segment when Input-Output 

Correspondence is rnediated by segments, rather than syllables. STRESS-FAITH will only 

require the presemation of the vocalic nucleus bearing stress. Onset choice in initial truncation 

will thus be govemed by the interaction of the sarne constraints that select the medial onset: 

I-CONIIG-O and the onset markedness constraints. Here 1 will discuss the parallels between 

the data from intial and mediai truncation. 

As would be predicted by the ranking of *A-ONS over 1-CONTIG-o. the initiai onset 

is almost always chosen to fom a syilable with the stressed nucleus when one of the onsets 

is deleteci, and the mediai syllable starts with a liquid (e.g. [&Jas] delicious, [gn: wa] goriifa, 

[ma:kas] maracas;   un] balIoon, [bai31 belung, [ga:@] garage, [mi] Mcaie, and [pis] 

police). The do exampie of [wafl for g i r g e  will be discussed in the context of the evidence 

for minimal violation in the next subsection. In the a'oo data, there are two cases where the 

initial obstruent does not replace a following Iiquid onset, but these seem amenable to 

explanation The fnst is   ri:^] for Theresu, which Trevor produced at the relatively late age 



of 2; 1 1.10, at which point it rnay weU be that 1-CONTIGU has been promoted above *A-ONS. 

A Nnilar developmental sequence can be seen in Julia's [pedo] for potuto lat er being replaced 

by [teto], though this involves the interaction of I-CONTIG-o with place sensitive constraints, 

which will be discussed in 5 3 -3  (see also Fikkert 1994:240, fig. 7 1 ). 

The second o'oo case is [rna:mi] for saimi, in which the liquid is replaced by a nasal. 

It seems quite possible that this process, widespread in Trevor's corpus, is in fact an alternate 

means of fûffilling the demands of *A-ONS, which is exploited when there is a nasal in the 

input (cf the description of 'phophylactic hamony' in Drachman 1976). In al the examples 

1 have been able to find the nasal replaces an onset approximant. Unfominately, for most of 

the duration of this process, there are no approximants in coda positioq since liquids are 

generally vocalized. Some other examples include [nona] for Loma (1;4.2 - 1;7.26). 

[m&m&n] for melon (1;5.18 - 1;9.2), [mrna] (1;6.8 - 1;7.26) and [mrmar] (1.91 - 1;9.2) 

for minor, [nirJ] for ring (1;5.9 - 1;7.28), and [kairqlfor crying (1;7.26 - 8 14). A 

description and account of the full set of facts surroundhg this process is clearly the topic for 

another paper, but as far I can tell from preliminary investigation, obstruents participate 

neither as  targets nor as triggers (cf the liquid hannony in the Amail corpus in Smith 1973, 

discussed in detail in Goad 1996% to appear). 

Another paraiiel with the data from medial tnincation that c m  be observed in initial 

tmncation is in the relatively weak effect of *N-ONS. Though Denise is consistently [dis], 

bmmrr is produced as both B~EIS] and [næna], while cernent, toma~o, and tomorrow always 

appear with the nasal intact. This again provides indirect evidence for the fixed ranking of 

*N-s beneath *A-ONs, but the results mua continue to be treated as preluninary, and not 



only because of the small number of examples. Here we mut  also parcel out the effect of the 

tendency, not seen in the medial deletion dat4 to preserve segments wit h particular places of 

articulation. UsuaUy labids (and sometimes velus) replace coronals (see Smith 1973, Fikkert 

1994: 23 9). Onset selection in aii of hrawza, cement, tomato, and tomorraw could be affected 

by this 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 only 

case in which we have seen it to be violated was in [ri:=] for 7here.q which was claimed to 

be the product of a later stage, in which the ranking of *A-ONS and 1-CONTIG-a is reversed. 

However, this could equally be captureci by eliminating *A-ONS from the gramrnar in this 

later stage. in this section, I presait data that show that *A-ONS is in fact violated at the sarne 

time that d is detemiining the output of tmncation; that it is not fully satisfied, but minimail y 

violated. I will then provide an account of these facts. 

One example is Trevor's pronunciation of as [wæq ( 1 ;9.1 - I ; 1 1 II) This 

pronunciation occurs at the sarne t h e  as garage is being produced as [ga:a] ( 1.10 5 - 

2;0.24). In this case, the initial a5icate [ds] in the target is itseif a marked segment. for 

reasons independent of sonority. A nearby demonstration of its markedness is that [cl31 

surfaces as [dl in most of Julia's pronunciations of @@$ce. Rather than alter the segment. 

Trwor deletes it and retains the approximant. Thus, the markedness of afficates is overriding 

the dispreference for approximmts. The importance of this exampie to the current discussion 



is that even in the same context in which an approximant onset is generally discnminated 

against by replacing it with an obstruent, under certain circumstances it surfaces. 

Approrcimant onsets can also appear in this position when the initial syllable provides 

no onset. For example, eleven surfaces as ljcban] (Julia 1 ;9.15), and armnd as [wau: n] 

(Trevor 2;O. 8), which c m  be contrasteci with delicimrs as [&Jas] (Julia 1 ; 1 1 . D), and gmage 

as b:&] (Trevor 1 ; 10.5 - 2;0.24). Here again, the fact that approximants are permitted in 

the same position 6om which they are eliminated when t here is an available obstruent clearly 

shows that *A-ONS is not fùlly satisfied. 

Returning to medial truncation, we can adduce simiiar evidence by cornparing the 

truncated forms in which approximants are deleted to bisyllabic targets with media1 

approximant onsets. The table in (3 1)  shows the result of that cornparison. 

- - - 

Trevor [b~ri]/[bniri] 1 ;4.23 - 2;5.4 
cmera [kama] 1;5.6-1;11.25 1;8.6-1;8.7 
dungarees h g i :  z] 1;IO.l 1;8. I I  - 2;0.3 
spatuh [bæ:tJ~] 1;11.23 pi i b  1;s. 19 - 2;6.I 

(3 1 ) 'ma vs. 'au tarsets 

in the bisyllables on the right hand side of the table, we see that approxirnants occur in the 

very same position in which they are avoided in the truncated productions on the lefi. 

Julia 
broccoli [baki] 1 ;7.6 - 2;O. 19 
buffaalo @mfio] 2;O. 14 - 2;3.9 
f~vorite [fevat] 2;O. 25 - 2;6.1 

p i h v  [PNO] 1;7.17 - 3:0.22 
yellow Lj&wo] 1;8.27 - 2;lO. 16 
c m o t  [ksr/w~t] I;9.18 - 1;lO. 10 

[kmt  ] 1;ll. 14 - S;5.8 



These examples are analogous to ones that Gnanadesikan ( 1  995) introduces in her 

discussion of onset reduction in the stage that Gnanadesikan describes, when the target word 

supplies a shgie high çonority onset, it is represented faithfiilly in the child's production. It is 

only when the Input contains a cluster that the effects of the conaraints demanding low 

sonority onsets are observed, in the selection of the least sonorous of the members of the 

cluster. 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 T'heory3 She shows that the facts can be straightforwardly captured with 

outranked structural constraints, but cannot be dealt with in a pnncipled fashion under the 

assumptions of fully satisfied constraints and/or ordered d e s .  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 

m l - O ,  stated as "every Input segment has a Correspondent in the Output", must be 

dominated. In 5 3.1.1, we saw that W I - O  must be ranked below the constraints enforcing 

the one foot maximum, since if it were ranked above them, tmcation would be blocked. Also 

dominating MAXI-O is the constraint *COMPLEX ("No cornplex onsets": Prince and 

" h t e d  of "minimai violation-. Gnansdesikan uses the tenn ̂ emergence of the unmarkeded. foilowing 
McCartJI and Rince ( 1994). 'ïhe emergençe of the unmarked refers to a scenario in which a l anpgc  senerab 
permits a marked stxucture. but the unmariced couterpart emerges m a pdcdar enviromnent in which the 
çonstraint forcing the appearance of the marked bdmcture (usnally a Faithfiilness comtraint) fails to apply. The 
-- of the tmmdd" is one subset of the broader range of cases we can descrï'be as instances of minimai 
violatioa which wouid also mcompass the -emergence of the marked". where a language generaiiy respects a 
saw;tural cmsûaht. exœpt in a paracular context (see e.g. McCarihy i 9% on codas m Rotunan). The other case 
of the emqeme of tbe d e d .  whch ( h d e d c m  discusses in more depth, is the existence of an OC P cffec t 
chat appties OL@ when there is a choice of onsets. 



Smolensky 1993), which rules out a candidate in which the obstruent and the Iiquid forrn a 

angle cornplex onsec as in [b~fivo] for b~ffaalo-~' This type of Output 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 of W I - O  above *COWLEX. In the following illustrative tableau. 

FTBIN, ALIGNLEFT, and PARSE-U are merged into a single WORDSIZE constraint. 

2 )  WORDSLZE, *COMFLEX >> MAXI-O 
- 

1 
I 

Input: buffâio WORDSEE *COMPLEX MAXI-O 

In the case of a bisyiiable with a single intervocalic consonant, neither the word size 

constraints nor *COMPLEX apply. Therefore, so long as MnxI-O is ranked above *A-O%, 

it will choose the candidate without deletion:" 

" Soch clusies d iIso be hetemsyiiabic. in which case. a oonstraint other than *COMPLEY wouid be 
at work. 

A u>osaint demanding syiiables with onsets (e.g. Prince and Smolensky's 1993 O N s n  comraint) 
a h  favors this dt. and could be mvoked in addition to. or instead of MA,,-O to derive it. As Heather Goad 
points orit this would _vieki raiother case of mmimal vioiation m development: ONSET is ofhm fit& satisfied at the 
orrtset of devebpment, widr epenthesis or reditptication niling empty onset.. At the sîage(s) we are concerne. with 
here. word-initial vowels are tolerated, in violation of the constraint. 



I Input: yellow 

This tableau shows that when the higher ranked constraints are satisfied by a faitffil parsing, 

MAXI-O ovemiles the lower ranked onset markedness constraints. However, when the 

WORDSIZE constraints and *COMPLEX force violations of W - O ,  the onset markedness 

constraint is given the opportunity to select the less marked onset: 

The WORDS~ZE constrakt(s) and TOMPLEX each compel one violation of m l - O .  Since 

(34a) and (34d) fare equdy with respect to W - O ,  evaluation is handed on to the lower 

ranked *A-ONS, which decides in favour of [bdo]. 



The other cases of minimal violation would be handled in a sirniIar fashion. For the 

examples in which an approxïmant occurs in word initial position when the target does not 

nipply an initial obstruent (e.g. eleven as usban]), the constraint hierarchy we have already 

established would generate the correct results: [jsban] is chosen over [&ban] due to the 

dominance of W I - O  over *A-ONS. For grroffe as [wæf'j, *A-ONS must be dominated by 

a conmaint against [a], as weii as an ~DENITT( constraint that militates againa changing the 

afnricate to an obstruent (on the fom of these constraints, see iMd3arthy and Prince 1 995. and 

chapter 1 above). Note that IDEMTIY is also needed in al1 of these cases to force the 

approximant to surface as such, rather than as an obstment (see Fikken 1994: 6 1-62 for 

examples in which target approximants do in fact become obstruents). 

3.2.7 Cornparison with other approaches 

The most robua ernpirical finding in the area of onset selection is that when the medial 

syllable of 'ooo target words, or the initial of a'ao or o'o 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 former is a nasal or an obstruent. This was claimeci to be driven bv the 

markedness of approximant onsets relative to that of nasals and obstruents. 

Fikkert (1994:240) sketches an analysis of initial syllable deletion facts in Dutch child 

language that is in some respects quite similar. She draws a paraiiel between the onset 

substitutions, and the fact that in her data, approximant onsets are in generai late to emerge. 

This leads her to clairn that examples in which approxirnants are replaced in tnincation "are 

context-fiee .substitutions, govemed by the child's onset template." A template, as tradit ionall y 



conceived, must be fully satisfied, and its effects should generally be context-fiee (though 

c o n t a  sensihvity can of course be stipulated). However, we have seen that the replacement 

of approximants in the present data set is rnassively context-sensitive, which would argue 

against the extension of Fikkert's analyses to these cases. Approximant onsets do occur when 

no better onset is made available in the Input. With minimally violable constraints, we can 

capture the fact that an unmarked onset is selected when possible, but that a marked onset is 

otherwise allowed. 

As we have seen, the use of STRESS-FAITH and ANCHOR-RIGM produces an account 

of child tmncation that in some respects mimics that of Echols and Newport ( 1992). Since 

the tmncations of initially stressed trisyllables examined here ovenuheimingly suppon the 

predictions of that mode1 against the alternative presented in Gerken (1994), this can be 

considered a positive r d t .  There are significant differences between the approach here, and 

that of Echols and Newport, though. First, there is no reliance here on the assumption that 

the syllables are lost due to misperception of the adult target. Most of the criticisms of this 

assumption that have emerged in the literature are based on the facts that the weak syllable 

is usually variably present in children's productions, which is amply demonstrated in the 

Appendk and that matenal fiorn the unstressed syiiable is preserved (see Fikken 1994, 

Gerken 1994, Wijnen, Krikhaar, and den Os 1994, but see dso Paradis, Petitclerc and 

Genesee 1996). These observations suggest that the child perceives the unstressed syllable 

that is delete. in production, though Gerken (1 994: 568) does show that these facts could be 

reasonably interpreted in a perception based account. 



A more important difference is that this analysis recognizes that there is more to 

tmncation than simple retention of the aressed and rightmoa syllables (see Fikkert 1994, 

Gerken 1994). The claim here is that the forces motivating the retention of these syllables 

interact with other types of well-formedness constraints, in particular, constraints that 

op&e syllabic structure. Cruciaily, these constraints are rninimally violable, rather than fùlly 

satisfied. The uiaifficiency of l l l y  satisfied constraints is clearly pointed to by the difficulties 

that the S(W) ternplate rnodel, and the perceptual bias account, have in dealing with the 

deplant data. In large part, the difficulties stem from the fact that these analyses are based 

on categorical daims that the mapping from adult to child form must choose stressed and 

adjacent syllables, or ~b'essed and rightmost ones. However, once restrictions on mapping are 

taken to be rninuiially violable, constraints demanding preservation of adjacent elernents from 

the Input (ive. Com~rmv) ,  and constraints demanding preservation of edge elements (i.e. 

ANCHORMG) can be played off against each other, and against constraints demanding 

unmarked Output prosodic structures. The data and analyses supplied in this section illustrate 

some results of that 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 only begun to be explored, even within phonology, let alone 

other areas, such as syntax. Working in the framework of Natural Phonology, which is in 

some impommt respects similar to the present one, Starnpe ( 1 969) claïms that there are three 

ways that a child overcomes natural processes: they can be suppresd, ordered or limiteci. 



Suppression is equivalent to shutting off a constraint; here minimal violation offers nothing 

new. The effects of nile ordering do overlap in certain ways with the effects of constraint 

ranking; it rernains to be seen whether constraint ranking captures all that mle ordering does 

(see Gnanadesikan 1995 for child language evidence that the reverse is not true). To limit a 

process, Starnpe (1969443) says, is '%O Iimit the set of segments it applies to or the set of 

contexts it applies in." In the nile-based systern of Naturai Phonology, the lirniting conditions 

are s p d c  to each process, and must be stipulateci for each one. The same would be true in 

a thwry of M y  satisfied constraints; if a parameter is given intermediate settings between on 

and ofS for instance, these intermediate settings must be stated separately for each parameter. 

It is here that minimal violation promises significant explanatory advances, since any 

constraint that serves to 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 specific to particular processes, but instead are of wider generality, the 

present fknework wiil continue to find empincal support. In this section, 1 document a case 

in which the effects of the limiting constraints do in fact extend beyond the specific process 

in question. We wili see that the constraints on place Faitffilness that serve to limit the scope 

of consonant hannony also play a role in the cases of onset selection that are motivated by 

place of adculation clifferences between the segments. 

3.3.1 The consonant hmmony comtraiinr 

Consonant harmony in chiid language refers to a process by which non-adjacent consonants 

assimilate in place or manner. Here, we will be concernai exclusively with the assimilation 



of primary place features, the moa prevalent and widely discussed fonn of child consonant 

harmony. Some examples from Trevoh corpus are presented in (35). 

(35) a . [ g ~ g ~ ]  tickle(1;7.28) b.[h] tongue(l;7.28) c.[kog]cold(1;8.7) 
d. [piwi] 7Tr ( 1 ;6.25) e. [bop] boat ( 1 ;8.12) f [grgu] pickle ( 1 ;9.2) 

These exarnples show that consonant hannony can be regressive (35a,b,d,f) or progressive 

(35c7e), it ûui target coronals (35a,b,c,d,e) or non-coronals (350, and it can be triggered by 

velan (3 5kb,c,f) or labials (3 5d,e). They further demonstrate that the target and tngger cm 

differ in manner (3Sl1,d),'~ and that vowels with various place specifications can intervene. 

Consonant harmony is rarely attested in a single child's corpus in the range of fashions 

illustrateci in (35). It is usuaiiy limited in one or more ways: io regressive directionality (e.g. 

Smith 1973; Cruttenden 1978), to coronal targets (Smith 1973, Stoel-Gammon and 

Stemberger 1994), to velu triggers (Smith 19731, or to consonants with an intervening 

hornorganic vowel (Levelt 1994). One consequence of constraint violability is that it is in 

principle possible to amibute different varieties of consonant harmony to a single motivating 

conseraint, with the Merences between them king captured by the ranking of that constra.int 

with respect to others (cf the discussion of "Color" harrnony in Padgett 1995a: 390). 

Constraint violabdity also aiiows us to make formal use of the traditional idea that consonant 

harmony is itseif a lirnited (or partial) form of the full reduplication that is so cornmon in 

babbling and eariy 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 

'' b u s e  [voice] is ditncuit to iccurrteby ernrribe in child speech (Macken and Barton 1 980). 
examples in which the target and ûigger Mer m other features are more convincing. 



some level of speech production (see Mem 1976, Vihrnan 1978). 1 suggest that this 

preference for repeat ed gestures i s incorporated into the c hild's grarnrnar as the constraint 

REPEAT (see Yip 1995 for a broader formulation):" 

(36)  REPEAT 
Successive consonants must agree in place specification 

ïhe  stipulation that the comtra.int appiies specifically to the place specification of consonants 

is an expository simplification that could ultimately be replaced by the use of independent 

dorninating constrahis, so as to complete the connection with full reduplication. It should be 

ernphasized that the exact nature of the constraint driving consonant harmony is to some 

extent independent of the line of argument here: what is crucial is how t his constraint interact s 

with consonantal place FaMÙiness (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 of comonmtt h o n y :  the riota 

Both Trevor and Sean display what may be referred to as velu dominant hmony,  in that 

labials, and coronals assimilate to velars. A full list of the words that undergo 

coronal-tu-velar, and Mid-to-vehr assùnilation that 1 have extracted fiom Trevor and Sean's 

corpora are given in (37qb) and (37c,d) respectively. Again, the ages at which the Srst and 

the last token of each form was produced are noted in parentheses and the phonetic 

'7 In S 3.1. howeva, it is suggested thu REPMT is in fact t chiId-specific coostrwit.. because o n s n a n r  
harmony is a c h i c d e  process. Yip ( 1995) uses hei version of REPEAT to drive morphological redupliçatioa 
in adult Ianpges. It would appear that under certain rankines, Y ip's REPEAT does in fact vield duid-lAc 
coasoaant harmoay. Themies of reduplication have je t  to take on the task of generaîing on@ the attestai cases of 
"pre-specification" (see Alderete et ai. 19%). but not long distance consonant assimilation ( s e  Gaîos 1996). 



variscriptions abstract across sorne variation across tokens, moaly in vowel quality and the 

voice specification of consonants. 

(3 7) a. Trevor's coronal-to-velu assindation 
dog (1;4.19 - 2;3.17) M k ]  

[mgi:z] ci4rngurees(l;lO.l) 
[ Q k ]  sink (1;7.6) [gak] 
[ g w  stick (1;7.26 - 1;8.14) [kek] 
[gægu] thnkyou (1;6.25-1;6.29) [g~gu] 
[k(r)~k] h-uck (1;6.17 -2;2.15) [ k ~ ]  
[kaug] cfmd ( 1 ;8.2 7) [kW 
[kog] cdd (1;6.29-1;9.2) [ n k ~ k ]  
1g&:g1 go& ( 6  7 - 10.5) [hkar] 

k i s  (1;s. 18 - 1;7.20) 
b. Trevor's labial-to-velar assimilation 

[gæk] bock (1;9.11;112) [ga(r)k] 
[I~QI big ( 9 2  ; 0 9 )  [gaik] 
[gægi] biankt (1;3.1 - 1;6.25) [gok] 
[gakl box (1;5.25 - 1;9.24) [ g ~ g t ]  
[g~k+gu] hckle (1;8.12) Lw] 
~@gl  bug ( 1 5  3 - 182) [g~gi] 
[ m l  ~k ( 6  1 7  10.2) [ g z h ]  
[ k W  C?P (1;5.5 - 1;5.30) [gak] 
[kxku] pickle (1;5-6-1;ll.l) 

c. Sean's coronal-to-velar assimilation 
[ i a h ]  chicken (1;6.27) [koko] 
[g3gi] doggie (1;8.11-2;5.21) [gwjk] 
[gr\k] (1;lI.ll - 2;1.19) [gakrt] 
[kwy] string (1;10.6-2;2.13) [ g k ]  
[kekl take (2;2.22 - 3;2.19) [keky] 
[ k W  tulk (2;0.18 -2;5.14) [ kqk ]  
[krkak] tick tock ( 1 ;6.22 - 2; 1 .Il) [kaiga] 
[~AIJ] tongue (1;lO.lO-2;9.2O)[ki?k] 
[k(r)~k] tmck ( 1 ;9.17 - 3;0.8) [kok] 
[gægi] g f w e s  ( 1 $2 - 1 ;4.6) [kaik] 

d. Sean's labial-to-veiar assimilation 
[grik] book (1;9.21 - 1;10.8) [gog~n] 
[ k W  fork (19.3 - 19.5) [gauk] 
[gækrk] vacuum (1 ; 10.22) [kaki] 

chrck ( l;4.27 - 2;2.3) 
jacket (l;4.l9 - 1;lO. 11) 
sock (1;S.Z) 
take (2; 1.4 - 2; 1-24) 
tickk (1i4.19- 1;l 1.25) 
tongue (1;4.19 - I;7.25) 
coat (1;5.18) 
record (l;7.2O - 2;O.g) 
guitar (2;1.5 - 2;4.3) 

burk (l;8- 14 - 1;10.9) 
bike ( l ; H  - 1;lO- 11) 
book (1;5.4 - 1;10.2) 
bucket (1;7.20) 
Bucky (1;6.25 - 1;8.2) 
buggy (1;6.17 - 1;lO. 1 1) 
vacirum (1;6.29 - 1;7.4) 
Mark (1;5.13) 

circfe (1;8.24- 1;10.17) 
&nk (2;0.18 - 3;l.I3) 
jacket (1;11.11 - 2;1.23) 
stuck (1;lO. 12 - 1;11.11) 
tahng (2;g.ll - 3; 1 .O) 
t h k  (1;6.1 - 3;2.0) 
figer (2;2.7) 
rrick (2;11.17 - 3;0.20) 
cofd (1;lO-29 - 1;11.6) 
kife (2;3.7) 

broken (l;8.2 - 1; 10.10) 
milk (1;9.15 - 1;lI. 11) 
coffke (1;9.15 - 1;11.4) 



A cornparison of the ages at which the last token of each fom is produced shows that the 

assimilation of coronais persisted longer than that of labials. Neither child produced a word 

displayhg labial-to-velar assimilation after the two-year mark, while both children produced 

examples of coronai-to-velar assimilation for some time thereafter, with Sean's harmony 

lasting until past the age of 3. 

Particulady revealing in this respect is the developrnent of the phrase dog barhg  in 

Trevor's corpus: 

The initial labial of & h g  began to be produced at (1;10.9), white the coronal of h g  

continued to be assimilated to the velar. The unassimilated version of dog first appears at 

2; 1 ,'* with free variation between it and [@g] lasting until 2;3.17. 

To Mer iilustrate the earlier disappearance of labial-to-velu assimilation, 1 provide 

in (39) a set of near minimal pairs of velar-harrnodng words with labial and coronal initial 

consonants that were recorded for Trevor at approximately the ages of 1;9 and 2;O. 

" Tberr k in fad one of [cbg] at 1:4.23. which was noteci to have beeo said twice t h i t  &y. This 
contras& with four occuc~eoces of [ p g ]  on the same day, six in preceding &YS. and at least fifty before the next 
instance of [dag] at 2: 1 .O. 

- 192- 



At 1;9, the coronals (39a) and labials (39b) equally undewent ve lu  harmony At 2;0, the 

coronals c o n ~ u e d  to be targeted ( 3 9 ~ ) ~  while the labials had already ceased to harmonize at 

the t j e g h h g  of the previous month (39d). 

3.3.3 R E P E 4  T and Fairhfulness 

The data presemed in the previous subsection indicate that there are two stages in Sean and 

Trevor's consonant harmony data: in the first, both labials and coronais assimilate to velus, 

and in the second only coronais assirnilate. To account for these patterns, we must invoke 

along with REPEAT a set of conaraints that control the relationship between the place 

specifications of Input and Output consonants. For present puposes, we c m  refer to them as 

FAITILAB, FAITHDOK and FA~IHCOR: Iabiai, dorsal (Le. velu), and coronal Faitffilness 

respectively. They could either be conceived of as W constraints that target individual 

features, demanding that Input features have Output correspondents, or as featurai Identity 

constraints that require segments in Correspondence to bear identicai place specifications. The 

choice between the two is of no particular consequence here (see 5 1.3.1 above, Lornbardi 

1995, McCarthy 1996, and Alderete et al. 1996 for discussion of difEerences between the two 

approaches). 



In the fint stage, in whkh the labials and coronals assimilate to the velars. REPEAT is 

fûlly satisfied? When an Input word consias of segments that have different places of 

articulation, one of the segments is always altered. To detemine which one, the place 

FaiMhess constraints corne into play. For the words with coronal-to-velar assimilation, both 

REPEAT and FArniDo~ must dominate FAITHCOR. This ranking is illustrated in (40): 

In the absence of any assimilation, REPEAT is violated (40a). With velar-to-coronal 

assimilation, FA~TH(D~R) is violated (40b). ifboth of these constraints dominate F ~ ( c o R ) ,  

the altemative of assimilating the coronal (40c) is chosen as optimal, since it violates only the 

outranked constraint. Note that we must also assume a dominant MAX constraint to bIock 

deletion. As this constraint is unviolated, and common to al1 the tableaux, 1 have tefi it out. 

For the instances of labial-to-velar assimilation, the sarne sort of ranking is involved, 

with FAIIH('AB) replacing F r n ( C o ~ ) :  

29 A caveat here is îhat this absîracts h m  some lexical exceptionality, as  weil as the effects of 
directionality: labiai-to-velar assixdation is much les robust when the velu p m c d s  the labial. 



Here labial faitffilness is sacrificed (4 1 c) so as to satise the higher ranked FAITH([~ IR)  and 

REPEAT. 

Combining these rankings produces the hierarchy in (42). 

In ut: bu 1 p 
g 1 FA~IH(DOR) j REPEAT 

I 

We have no evidence for a ranking between FAITH(WR) and REPEAT, as both are h l l y  

satisfied in the data under consideration. We also have not seen anything that would fin the 

ranking between F ~ ( L A B )  and FAITH(COR). The dominance of F A I ~ ( L I W )  over 

FAITH(COR) couid be established empirically within the present data set by lookiny at 

instances in which a labial and a coronal occur in a word. In both Trevor and Sean's corpora 

these words go through a stage in which the coronal assimilates to the labial (e.y.  Trevor's 

[piwi] r a n d  [bop] boar). This would be generated by the ranking REPEAT, FAITH(LAH) >> 

FA~IH(COR). 

However, motivation for the FAITHLAB >> F A ~ ~ H C O R  ranking goes far beyond the 

labial harmony data. It 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 

FALTH(L-)I 



of corods. whereas coronais are quite cornmoniy picked out as the sole targets (see Smith 

1973; Stoel-Gamrnon and Stemberger 1994). This is pardel to what has been observed of 

place assimilation between adjacent consonants in the Ianguages of the worid. As Mohanan 

(1993: 76) puts it, ifnon-coronals undergo assunilation, so do coronals (see fùnher Jun 1995; 

see dso Avery and Rice 1989, and Rice 1994 for feature geometric approach to the facts). 

The implicational relationship between noncoronal and coronal targets can be captured 

if the dominance of F m ( m ~ )  and FAITH(LAB) over FAITH(COR) is univerdly fixed 

(Kipanky 1994; cf Gnanadesikan 1995, Jun 1995 for slightly different proposais). With this 

fixed ranking, any tirne that REPEAT compels the assimilation of labiais or velars by being 

ranked above F ~ ( D o R )  or F ~ ( ~ A B ) ,  it wiiI necessarily cause coronals to assirnilate. For 

example, whenever the ranking REPEAT, FAITH@~R) >> F ~ ( L A B )  motivates labial 

assimilation, as in tableau (4 1)- it will also lead to coronal assimilation, since this ranking, 

combineci with the universal FA~H(LAB) » F ~ ( C O R ) ,  will create the hierarchy REPEAT, 

FAITH@OR) >> FAITH(LAB) >> FAITH(COR). Included in this full hierarchy is the ranking 

REPEAT, FAITH(DOR) >> F ~ ( C O R ) ,  which as demonstrated in tableau (40), assimilates 

coronals to velars. 

The hierarchy for the first stage of Trevor and Sean's consonant harmony now stands 

as in (43). 

In the second stage7 the Iabials stop assirnilahg to the velars, while the coronals continue to 

undergo harmony. This pattern is produced by the rankug of F r n ( D o ~ )  and FAITH(LAB) 



above REPEAT, with only F r n ( C o ~ )  below. Tableau (44) shows the blocking of assimilation 

that this ranking generates. 

EAT 1 FAITH(COR) 
f 

Both F ~ r - n t ( w ~ )  and F m ( L m )  are cruciaily ranked above REPEAT, so as to block 

labial-to-velu ( M c )  and velar-to-labial assimilation (44b). 

With F r n ( C o ~ )  dominated by REPEAT and F m ( D m ) ,  coronal-to-velar 

assimilation stiU occurs: 

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. Lmportantîy, with the fixeci ranking of 

FA~IH(COR) beneath FAmt(L-), it is predicted that the reverse developmental scenario, in 



which coronais are the first to stop assimilating, should be impossible. It should be noted 

because the ranking between FAITH(DOR) and F ~ ( L A B )  is not universally fixed (cf 

Gnanadesikan 1995, Jun 1995), either labids or velars can dominate the other in assimilation. 

This seems consistent with the known child language facts: for evidence of velar-to-labial 

assimilation, see Cmttenden ( 1978), Gnanadesikan ( 1995 : h. 22), and Macken ( 1 995: 679). 

Labial-to-velar assimilation is reported in Mem (1976), as well as in the present study." In 

the domain of adult phonology, only labial-to-velu assimilation is attesteci, but because the 

targets in the addt cases are codas, this may be due to the general preference for velar codas 

(see Jun 1995; cf Rice 1994). 

3.3.4 PIuce Fuiihfulness in tn~mation 

in this section 1 demonstrate that the constraints that limit the effects of REPEAT can be seen 

to play a role in determinhg the output of truncation. R e d  that Trevor produced caboose 

as [gu: s] from 2;4.24 to 2; 1 1.1 7, and guitar as [ga] or [ga:r] from 1 ; 1.19 - 2; 1.5. In these 

cases of onset selection, it is the place specification of the consonants, rather than their 

sonority, that is of Vnport. Somewhat similar cases are reported in Smith (1973), and Fikkert 

(1994). However, in those data, coronals are the only segments to be replaced; as far as 1 

know [gu: s] for cuboose is the firn aneaed instance in which a velar is chosen korn initial 

position to replace a labial. Undoubtedly, the uniqueness of this instance of onset selection 

" Stoel- and Stemberger (1994) cite 5 instances of Iabiai-to-velar assimilation. and 9 cases of 
velar-to-iabiai. Because no mfonnation is &en on individuai children's pattern and the source of the data for 
each of these cases is not mentioaed, it is impossible to know whether some. or aU of t h  instances of apparent 
velar-to-labial assimilation are m fact accumpanied by the total absence of velars m the çhild's data at the reIevant 
stage. as in Donahue ( 1986). 



is related to the unusualness of Trevor's labial-to-velar consonant assimilation: the survey in 

Stoel-Gammon and Stemberger (1994) notes only 5 children who displayed this type of 

harmony, as opposed to 1 9 who had coronal-to-vela assimilation. 

The connection between these two processes fails out directly frorn the analysis of 

consonant harmony above. For the consonant harmony pattern we made crucial use of a 

ranking between F r n ( D o ~ )  and FAITH(LAB); this Same ranking chooses [gu:s] over [bu:s] 

in the case of truncation: 

To get this result, we must aiso assume that FAITH(DOR) dominates 1-CONTIG-a, since 

ICOM~G-U would prefer to praerve the labial. This is straightfonvard, so I will not provide 

a tableau (see 5 3.2.4 for relevant discu~sion).~' 

It is quite interesthg that the effecîs of the ranking of F r n ( D o ~ )  over FAITH(LAB) 

are seen at this late a date in Trevor's development. Labial-to-velar assimilation dies out 

before age two, while this tnincation pattern is attestecl &om 2;4.24 to 2; 1 1 - 1  7. Thus, the high 

3 1 If the F a i t W e s s  constraints are conceïved of as Featural Identity c o ~ t s .  we must also asswne 
that this apparent case of deletion is in fact fusion. if the velar is deieteû in (46a). for instance. no violation of 
F . a  would be incun-ed. since Featurai Idmtity only appiies to segments in Correspondence. and a deleted 
Input segment lacks an Output correspondent. This probIem is avoided if the Output onset is in fact in 
Correspondabce with both b u t  omets. so that the choice between the place features crm be ma& by the Identity 
constraints (see Goanadesilran 1 995 for discussion). 



ranking of F m @ o ~ )  persists across developmental stages, even though its effects change 

due to the reradang of other consaaints (in particular, F a m t L ~ s  over REPEAT, which blocks 

labial-to-velu assimilation). 

3.4 Conclusions 

In this chapter, we have examined severai cases which provide support for the position that 

when chiid language constraints are overcome, they are outranked, not shut off In the domain 

of foot and word level prosodic structure, conaraints that serve to limit child words to a 

single foot were shown to play a role in the adult Engiish stress syaem. In the adult system. 

these consaaùns are not inviolable as they are in the child system, nor are they k l y  violable 

as they would be if they were tumed off. Instead, they are minimaiiy violable, assertiny 

themselves whenever they are not fettered by the restrictions of higher ranked constraints In 

the domain of syiiable structure, a conmaint on onset rnarkedness was s h o w  to be minirnallv 

violable in the child system itself; it plays a crucial role in determining the output of 

truncation, yet in other cases it is vîolated. Finally, at the level of the segment. evplicit 

evidence of the developmental process of constraint outranking was provided: a constraint 

causing consonant harmony is fjrst unviolated, assimilating both coronals and labials t O velars. 

and later minùnally violat ed, assirnilating only coronals. 

Besides providing evidence for a view of development as constraint rerankiny. these 

cases demonstrate the hitfùiness of the view of markedness as constra.int violation. As 

opposed to parochiai theories of markedness that apply only to pdcu la r  sub-dornains within 

phonology (e.g. underspecification for segmental phonology, unrnarked paramet er set t i ngs 



for syllable stnicture), markedness in Optimality Theory is domain independent. The 

generahty of this approach to markedness dlows phenornena beyond the reach of traditional 

markedriess theories, such as the word sire maximum, to be fomaily treated as instances of 

the broad unrnarkedness of child language. Given the wide scope of the framework, further 

progress dong these lines appears readily achievable. 

Some puzzies do remah to be addressed, of course. Chef among them is the fact that 

while consonant hamony is extremely cornmon in child language, it is unattested in this form 

in adult languages, where prirnary place assimilation applies only locally7 not across 

intervening vowels (see Shaw 1 99 1 for disamion). Drachman ( 1 976) points to this and other 

disparities between the domains of child and adult phonology in a challenge to Stampe's 

( 1969) claim that the two areas are subject to the same set of natural processes, and in 

particular, that it is the application of natural processes in child language that is responsible 

for much of hiaorical sound change. Puning the issue of the locus of sound change to the 

side, the problems that Drachman raises for the theory of Naturd Phonology continue to 

apply equally to the almon any approach in which phonological theory is applied to child 

phonology, including the present one (see Macken 1995 for relevant discussion). 

By foilowing Jespersen (1922) and drawing a comection bnween consonant harmony 

and full redupiication, the position here is that the constraint REPEAT is constmcted by the 

child in response to the pressures imposed by the deveioping production systern, which entails 

that at least some consaaims of child phonology are inductively Ieamed, rather than innately 

given (see the discussion of consonant harmony and Starnpean innateness in Menn 1976 and 

Vihman 1978; see also Hayes 1995 for other motivations for constraint construction). To 



explain the chiId/adult asymmetry, it would also have to be the case that REPEAT and other 

constrallits k e  it are ehimted fiom the gmmmar, since if t h q  were sùnply low ranked, their 

effkcts could be seen in "anergence of the unmarked" semios (McCarthy and Prince 1994a; 

see aiso ni. 23 above). Clearly, the introduction of child-specific constraints has implications 

for leamability theory that cannot be taken lightly. Not only would constraint reranking have 

to be show to be computationally tractable (Turkel 1994, Smolensky and Tesar to appear), 

but an account would also have to be Qiven of consûaim genesis, and of constraint extinction. 

This is a considerable task, but one that appean wonh undertaking, since it has the potential 

to contnbute to a sufficiently restrictive theory of adult phonology, and to an explicit 

depiction of the relationship between developing and mature sound systems. 



Conclusions to the Thesis 

To provide a perspective from which to discuss the results obtained in these three studies of 

the consequences of constraint ranking, I would Iike to retum to Anderson's (1979) 

distinction between the explanatoiy and exegetic adequacy of phonological theones, first 

brought up in the conclusion to chapter 1 . A theory that is explanatorily adequate is one that 

makes the right predictions: it allows for ail and only the attested possibilities within the 

domain it covers (see also Chomsky 1986). A theory that is exegetically adequate, on the 

other hami, allows us to rnake "some progress in understanding the facts as they are, though 

not in the sense of showing that they could not be othenvise" (Anderson 1 979: 1 8). 

In the first chapter, the concem was with explanatory adequacy, both within the 

hmework of Optimdity Theory, and across Frameworks. It was shown that by treating the 

NC effects (nasal substitution, postnasal voicing, et al.) as resulting fiom the ranking of a 

substantive output constraint over various Faithfuiness constraints, considerable strides 

toward explanatory adequacy could be made. The range of attesteci 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 Optirnaiity 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 examineci a series of 

phenomena Ui the English stress system that exhibit nonuniform constraint application, that 

is, in which a constraint applies only in a particular context. These phenomena have not 

' Anderson's contention is that îhe standard theory. embodied by Chomsky and Halle (1968) and 
subquent WC& was d q u a k  and that this was aii we shouid expect of a theory of phonology. Most 
phonologists would agree. 1 think_ that predictive expianatory adequacy is a desirable. if elusive goal. 



necessarily eluded description in previous work, but the types of descriptive devices required 

cm be charaaerized as stipulative. The general advantage of minimal constraint violation is 

that it often ailows for a more p~c ip ied  description of nonuniformity, reducing it to the 

interaction of fundamental constraints. The main renilt of chapter 2 was that this sort of 

reduction was in fkct possible within the snidy of English stress. Crucially, reduction to basic 

principles does not necessarily entail explanatory adequacy ; in fact, t hese goals O ften codict, 

since pnnciples that extend beyond the case at hand may well extend too far, yielding 

unwanted results ( s e ,  for example, the discussion of Itô, Mester, and Padgett 1995 and 

prenasai voicing in chapter 1). W i t h  the limited area of main stress-specifk quantity 

sensitivity, it was show that the analysis invoked for English does seem to make the right 

cross-linguistic predictions. However, whether this approach to metrical theory is more 

broadly consistent with the findings discussed in Hayes (1995) and other typological work 

remains to be sen. 

Similady, by fôcusing on minimal violation in child phonology in chapter 3, the main 

purpose was to "understand the facts as they are", not to "show that they could not be 

othenvise". it was demonstrated that minimally Moiable constraints aiiow for a more adequate 

description of the facts than do inviolable ones. The oniy way in which the analysis is 

predictive is in its posnilation of a fixed ranhg of non-coronal Faitffilness constraints above 

coronal FaithfLLness, which coaectly rules out a scenario in which coronals are the sole 

target s for harmony . 

One way of obtaining a predictive theory of child phonology within the Optimality 

h e w o r k  is suggested in Gnanandesikan (1 995): assume that al1 constraints are innate, and 



t hat st ructurd constraints outrank Faitffilness constraints at the outset of acquisition. 

However, it is Far fiom clear whether the simple structural >> Faithfùlness schema captures 

al and oniy the aîîested cMd language phenornena. Particularly striking evidence that it does 

match the facts is provided by Gnandesikan (1995), who shows that the pattern of onset 

cluster reduction in the speech of a two and a hatf year old English learning 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 51.2.3, it was noted that the deletion of nasals before voiceless stops 

observeci 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 of child English and child Dutch. However. we 

have also seen a chiid language process that is absent in adult languages: long distance 

assimilation of pri.mary consonant place, also known as consonant harrnony. An understandin3 

of the basis of this and other child-adult mismatches, as well as a hller cataioguing of 

attested, and unaftested phenornena in child language, is clearly a priority for fùnher research 

in sum, this dissertation has shown that both explanatory and exegetic adequacy can 

be enhanced in various domains through the introduction of constraint ranking. The extent 

to which these gains can be fiuther generalized, and the extent to which constraint ranking 

also resuhs in explanatory andfor exegetic losses, wdl, as usual, be determined throuyh funher 

developrnent and criticai evaluation of the framework. 



Appendix to Chapter 3 

Prosodic Development Documented1 

in what foliows, 1 document the process of prosudic development by providing a Iist of both 

the truncated and non-mincaîed versions of the target words discussed in Chapter 3, and the 

order in which they appeared, as well as the age at which they were pronounced. To make 

the size of this Appendix as manageable as possible, 1 have ornitted many sequential 

repetitions of particular pronunciations. However, 1 did make sure to include the first and last 

instances of each pronunciation, and when the pronunciation changed, 1 included the 

imrnediately pnor instance of the first one. For instance, if the to kens of b m ~ ~ l  appeared in 

the corpus as follows: 

(1)  1;11.21 næna 
1;12.3 næna 
2;O. 1 næna 
2;3.2 banæna 
3;3.4 barnna 
2;3.5 banæna 
2;4.23 mna 

They would be given in this Appendix as: 

This saves considerable space, at the cost of losing information about the number of times 

' This Appeodix is intended for inclusion in the dissacdtion or@. oot in the publisheû version of the 
Pal=- 



particular foms 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 t hat the 

notion of a "stage" in prosodic development must abstract £tom a considerable amount of 

variation. This is not so much true of Derek's data, which shows little evidence of variation, 

data are quite but it is probably no coincidence that Derek's corpus is the smallest, and hence 

least detailed of the three. The variation that is seen in the other children's speech occurs both 

across words, and across instantiations of particular words; we can refer to these as lexical 

and fiee variation respectively. Lexical variation is evident in the occurrence of words larger 

than a single foot, at the same time that other words continue to be truncated. For examples, 

at 2;s. 1 6 Julia produces another as [amda], and apartment as [patment]. Free variation is 

Uisrantiated in words that vaq  between tmcated and non-truncated versions. Many examples 

of fiee variation, ofien O C C U ~ ~ ~  on the same day, can be quickly found by scanning the data 

betow. 

The presence of lexical variation shows that prosodic development is not strictly 

across the board, but to some extent diases across the lexicoq while the free variation 

shows ihat during the tmsition fiom one stage to the n- words can be produced according 

to the n o m  of either the earlier or later stage. Neither fie nor lexicai variation is expected 

in a theory in which al1 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 parameter settings that apply to ail words, or the 

ordering of mies is lirnited to a particular fixed state for the entire lexïcon. 



This does not n e c d y  argue, however, against a grammatical account of the data. 

In recent work in Optunality Theory, there has been a number of proposais about how to deai 

with the lexically based variation (e. g. Harnmond 1 995, Inkelas, Orgun, and Zoll 1 995, 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 could be straightfonvardly 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 theoiy of leaniability. In any case, until we can be sure that child language 

variation is qualitatkely dflerent fiom that of adult languages ( s e  Rice 1995 for arguments 

that it is not), the presence of variation in these data should not be seen as counter-evidence 

for a grammatical analysis. 

Scare qmtes are used here becanse i major g d  of these papcrs is to account for the hcts on 
variation. 



Derek's data 

another 
2;2.23 
2;5.4 
2;5.11 
baloney 
2;7.18 
2;8.16 
2;lO.Z 
banana 
Z;3 .O 
2;3.0 
2.30 
2;4.0 
umbrelia 
I;lL3O 

animal 
23.14 
2;1.15 
2;l. 16 - 2;5.24 
2;5 -24 
2;9.11 
3;0.25 
$1 -24 
eiephant 
2;9.7 - 2;10.7 
sesame 
2;2.8 
2;6.26 - 3il.28 
tricycle 
2;8.18 - 2i9.2 
2;9.25 
2;10.4 

0'0 words 

[b w ani] 
[bwoni] 
[bw oni ] 



atone 
2;6.24 
away 
2;2.30 
2;6.5 
Z;7.2O 
2; 10.29 
2;11.10 
balloon 
1;11.6 
2;Z.l 
2;2.25 
2;4.26 
2;6.2 
cernent 
2;11 .Z7 
enough 
2;2.9 
surprise 
2;7.7 
today 
2;8.19 
3;2.0 

Julia's data 

d u o  words 
another 
1;lO. 12 
1;11.4 
2;s. 1 O 
2;2.16 
2;3.2O 
2;s. 16 
2;6.9 
2;8.28 
apartment 
2;3.M 
2;s. 16 
banana 
1;7.16 





2;5.1 
2;7.29 
2;g.M 
3;O. 1 
spaghetti 
1;9.7 
1;lO.g 
l ; l l . l 9  
2r0.2 
2;O. 23 
2;0.29 
2;3.8 
togetber 
2; 10.1 
tomato 
1;9.22 
1;9.23 
1; 10.27 
2;o. 1 1 
2;1.14 
2; 1.20 
2; 1.27 
2;5.U 
2;5.27 
2;6.4 
2;8.14 
2;s. 14 
2: 10.30 
2;10.30 
tomorrow 
1;7.16 
2;O. 17 
2;0.2 1 

'mu words 
accident 
3;O. 1 
animal 
1 ;9.8 
1;g.N 
1;10.4 
1;11.4 
2;0.4 

[rnsmba] 
[rnsmba] 
[ m a m m b ]  
[rn~ma] 

[CiIbi] 
[gobil 
[skobi] 
[s kg bi] 
[sk&bi] 
[sketi-sksbi] 
[sk~bi- sk~dabi]  

[mnos] 
[menos] 
[men01 
[meto] 
[medo] 
[met O] 

[meto] 
[medo] 
[to+m3 dos] 
[met'o] 
[met==] 
[tomet=o] 
[met=o] 
[tame-] 



bicycle 
1 i8.4 

broccoli 
1;7.6 - 2;O. 19 
2;6.10 
2;11.16 
buffalo 
1;l. 10 
2;O. 14 
2;l. I5 
2;3.9 
2;3.ll 
Z;9.5 
cigarette 
2;8.14 

corn forta ble 
2;4.28 

Company 
1;ll. 14 
elep hant 
1;8.0 

[aemos] 
[ænimo] 
[ænamas] 
[ænamo] 

Park01 
[barko] 
[b&oI 
[baisko: ] 
[baisko] 
[baisko] 
[baidco] 



2;s. 1 1 
3;1.3 
favorite 
2;0.25 
2;0.29 
2;3.14 
2;6.1 
g a l l o ~ e ~  
1;9.14 
Sennifer 
23.19 
2;5,l6 
medicine 
1; lL 12 
2;3 .JO 
2;4.29 
octopus 
3; 1.3 
sesame 
23  1-13 
tricycle 
2;8.7 

again 
1;8.4 
1;lO. 1 
1;10.3 
\;IO. 12 
1;10.23 
1;10.26 
1 11 1 -9 
1 ; I  1.15 
1;11.24 
1;11.24 
1;11.25 
1;11.26 - 2;1.24 
2; 1.24 
S;2.3 - S;3.1O 
around 
t;10.8 
1;11.22 
2;0.23 

[febat ] 
[ fe. v~t] 
[fe~.vrt] 
[f-t l 

[winawarrnawaona] (ring around a.. .) 
[aw/raun] 
[ara o n] 



away 
1;8.24 
1;lI.M 
1;l 1.24 
3;O. 19 
2;1.15 
balloon 
I;5.28 
I;9.l8 
1;10.23 
behind 
2;3.24 
belong 
I;Il.î7 
2;O. 26 
2;4.24 
3;O. 1 
cernent 
2;8.18 
dessert 
2;8.7 
2;9.24 
enough 
2;s. 1 1  
2;3.8 
2;3.29 
2;6.13 
garage 
2;4.5 
2;8.25 
giraffe 
I;ll.7 
2;2.7 
2;s. 17 
2;2.22 
2;6.10 
police 
2;l. 10 

[awaond] 
[awlraond] 
[a Wraond] 
[awaund] 
[awaund] 

[pisrn~lzn] policeman 



23-12 
2;s. 3 
2;fi.S 
parade 
2;9.18 
pretend 
2; 1.20 
2;3.29 
2;3.3O 
2;5 -23 
2;tj.S 

Sean's data 

u'uu words 
another 
I;9. I5 
1;lO. 1 1  
2;4.Z 
2;4.2 
2;4.22 
2;4.22 
2;4.22 
2;4.24 
2;5.9 
2;6.0 
2;6.12 
290.13 
2; 10.13 
2;lO. 17 
2; 10.23 
2; 10.23 
2; 10.29 
3;O. 14 
3;O. 17 
3; 1 .O 
3;l. 18 
3;2.0 
3;2.12 
bologna 
230.13 

[pisman] policeman 
[pismæ/&n] policeman 
[plis] 



pajamas 
1;11.15 
1;11.19 
2;0.23 
2; 1 1.27 
po tato 
2;O. 15 
2 ; g . B  
3;2.3 
remember 
2;9.28 
230.17 
salami 
2;6.23 
2;10.13 
spaghetti 
2;4.2 
2;4.2 
S;4.2 
2;4.3 
2;5.4 
231.27 
together 
2;6.9 
3;1.6 
3;1.10 

[patedol 
[p~teto] 
[spat-edo] 

tomato 



2;O. 14 
2;s. 13 
2;9.23 
3;0.20 
3;2.5 
32.9 
tomorrow 
3;0.3 
umbreiia 
2;o. 1 

'aad w o d s  
accident 
2;9.11 
2; 10.14 
3; l .S  
animal 
l ; l l . l6  
2;lO. 13 
2; 10.24 
3;0.20 
3il.6 
camera 
2;O. 13 
2;O. 13 
2;9.29 - 2i10.9 
cornfortable 
3;l. 13 
Company 
2;O. 27 
elephaat 
l;6.l 
1;11.11 
2;0.23 
2;l. 19 
2;3 -25 
2;9.19 
3;1.18 
3;l. 18 
3; 1-27 
farniry 
3;0.8 
favorite 

[tumawo] 

[ h m ~ i ]  Electric Company (TV program) 

[adi] 
[eata(n)t ] 
[&la fànt ] 
[Ef &nt] 
[&Mt1 
[ ~ W n t s ]  
[~lftntl 
[~LBnts] 
[dfànt ] 



medicine 
1;7.14 
2; 1.2 
23 .2  
sesame 
1;lO.O 
1;lO. 17 
2;5.14 
spatula 
S;11.4 
vitamin 
2;2.1 
2;6.16 
2;8.5 
2;8S 
2;8.6 
2;9.11 
2;9.2O 

again 
2;5.21 
2;s. 19 
2;7.11 
2;8.23 -2;10.23 
around 
1;l l .  12 
3; 1.10 
away 
2;O. 18 
2; 1.25 
2;2.26 
S;5.2 I 
2;7.11 
2;7.25 
2;8.23 
2;9. O 
2;9.23 
2;11.15 
3;1.19 
3; l .  18 
balloon 

[diduit] Sesame Street 
[do dwit] Sesame Street 
[=si stwit] SesameStreet 



2;0.27 - 2;1.19 
3J.1 
2;J.S 
guitar 
2;2.12 
Z;5.4 
2;5.4 

Trevor's data 

u'uu words 
another 
2;1.14 
S;4.3 
2;4.3 
2;4.3 
2;5 -4 
2;5.17 
2;5.17 
2i5.30 - 2;6.24 
2;7.27 - 2;8.25 
banana 
0;11. 10 
0;11.11 
0;11.11 
0;ll.IS 

[ a ~ :  a] 
[ a n a l  

[awd wan] anotherone 
[ a ~ d a ]  
[MI*] 

[M: da] 
[ a ~ :  da] 
[am: a] 







maracas 
2;O. 2 7 
modesto 
2;s. 15 
museum 
2;7.27 

Nathaniel 
2; 1 .O 
2;1.17 
2;2.17 
22.23 
2;2.23 
2;2.23 
pajamas 
l;7.Il 
1 ;7.26 
1;8.2 
1 ;8.2 
1;10.5 
2;2.10 
piano 
1;ll.g 
2; 1.26 
2; 1.26 
2;2.23 
2;3.3 
2;4.3 
potato 
1;g.W 
1;9.27 
1;10.2 
1;10.5 
remember 
2;3.3 
2;4,l3 
2;5.8 

[ma: kas] 

[da: mas] 
[Qa: mas] 
[aa: ma:n 
[Qa: ma:n 
iQamaz1 
[Qa: ms] 

[pæ : no] 
[bæ :no] 
[ p z  :no] 
Ba: no] 
[pi: jæno: ] 
[pis: no] 

[te: toz] 
[te: do] 
[te: do] 
[te: to:z] 



salami 

spaghetti 

Theresa 
2 3  1.10 
together 
1;9.27 - 1;lO.l 
1;10.5 - 1;ll.  1 
1;ll .g 
1;11.12 

tomato 

tomorrow 
l;8.lZ 

umbrefla 
I; lL I 
1;ll . l  
1;ll.  1 
1;11.5 

[ma: mi] 
[ma: mi] 
[ma:mi] 
[ d a :  mi: t ] salami meat 
[ma: mi] 

[ri: sa] 

[gs: d a ]  
[gs: d ~ r ]  
[dg: de: r 
[ g ~ :  de: r 

1 
1 

[ogs: da] 
[ssd*l 
[ug~: d ~ r ]  
[ag&: da] 
[ags: d a ]  

[me: do] 

[moro] 
[maro] 
[mawro: w] 
[morou] 
[mouwou] 
[mo : ro] 
[tamo: ro] 
[amo:ro:] 
  am^: a : ]  
[arnoro] 
[arno: rou] 
[amo : r+ro: ] 
[amo: rou] 

[bm: gæ ] 
[ ~ r n b r ~ :  a] 
[mbwo: wa] 
pre: wa] 



abacus 
1;5.30 
1;8.7 
1;9.2 
1 ;9.2 
1 ;9.2 
1;lO.Z 
2;0.8 
2;2.15 
2;6.26 
accident 
2;3.22 
2;4.% 
Allison 
1;3.5 
i;XIO 
I;3.Il 
I;3.ll 
l;3.17 
1;3.17 
1;3.26 
1;4.19 
1 ;4.27 
1;5.3 
1;6.25 
l;7.ll 
1 ;7.26 
I;8.2 
1;8.2 
1; 10.2 
1;lO.S 
1;10.5 
1; 10.5 

[abm: wa] 
[bwc: waz] 
[bwcwa] 
[A: bwela] 

[Qai: na] 

[ka: ka] 
[=:lm 
[æ: tJus] 
[ = k a  

[æ: k m ]  
[æ: ku: s] 
[æ : srds : s] 
[s: b~ges] 



animal 
1;3.5 
l;5.13 
1 ;7.20 
1;7.2O - 1;8.12 
1;9.1 - 2;3.4 
2;3.22 
2;4.4 
2;4.13 
2;5.25 - 2; 10.24 
~pncot 
1;5.30 
1 ;5 -30 
2;7.26 
l;8.l4 
I;9.20 
1;10.2 
1;10.5 
2;2.3 
2;4.3 
S;6.7 
bicycle 
1;5.5 

[ai : ja] 
[ai: ja] 
[ai: ijtm] 
[æ: a n  ] 
[ai: ja] 
[ai: j s] 
[ai: ja] 
[a: : s ~ n ]  
[ai: ij e] 
[ae : r sxn] 
[æ : SI n] 
[ai:ja] 
[æ: I S I ~ ]  
[ai: ija] 
[ai: ja] 
[z:nm] 
[æ: wrsui] 
[a?: w~sxn] 
[æ : I S I ~ ]  
[æ:j~s~n] 

[rimumael 
[nano] 
[mu: ] 
[a: mu] 
[=:mu:] 
[æ : xmu: s] 
[z : nimu: 01 
[æ: mu: z] 
[ze:mumu:] 

[ka+ kat] 
[nkagatl 
[kæ kat] 
[ka+kak] 
[ka: kat'] 
[kaka: t s] 
[kakat SI 
[kaka: t ] 
[a!: b1kat61 
[æ : p k a t ]  

b3aii.l 



2;2.15 
bu ffalo 
l ; l l . l4 
camera 
1;5.6 - 1;10.9 
1; l l .X 
1 ; l l . X  
2;0.3 
2;3.17 
2;4.3 
cornfortable 
2;8.5 
2;8.13 
2;8.25 
2; 10.24 
2;1 1.10 
Company 
2;2.23 
2;6.1 
dominoes 
l ; l l S  
2;2.3 
2;2.23 
2;4.3 
dungarees 
1; 10.1 
1;lO.S 
elephant 
1;l 1.14 
l ; l l . l4  
1;11.14 
2;0.8 
2;4.13 
2;6.15 
2;10.13 
famiiy 
2;s. 8 
Marion 
l;7.ll 
1;7.26 
1;8.7 
1;8.7 
1;8.14 

[baisikaul] 

[kæ: ma] 
[h:mae ] 
[kae : ma] 
[kæ: m a ]  
[ k m m l  
[ k æ m ~ ]  

[da: 1: no: z J 
[da: rno: s] 
[da: : nouz] 
[da: mno: B] 

[E: fint ] 
[O: fa: nt] 
[&:rnt] 
[O : f ~ n t  SI 
r-1 
[E :  : fint] 
[E:  u f h 8  ] 



1;10.2 
1; 10.9 
2;0.3 
2;O. 8 
2;O. 8 
3; 1 .O 
2; 1.26 
2;2.23 
2;2.23 
2;2.23 
medicine 
2;0.8 
2;0.27 
2;0.27 
2;0.27 
23.0 
2;1.5 
2; 1.26 
2;1.26 
2;11.10 
spatula 
1;11.23 
1;11.23 
2;O. 8 
2;g. 1 8 
vitamin 
1;5.30 
1;5.30 
1 ;6.9 
1;6.9 
1;6.9 

[ma: ri: an] 
[mg: rhn] 
[me: rian] 
[me: ri:=n] 
[me: re: r pe: n] Marion airplane 
[me: næn] 
[mertnaru] 
[me: ri&n] 
[me: rim] 
[me: rian] 

[m€+&s~n] 
[me: E S I ~ ]  
[m&:  BI^] 
[me: ~ srn ]  
[rn~sed~n] 
[ m ~ s ~ n ~ n ]  
[m&&~rn] 
[me: : s ~ n ]  
[ma: srn] 

[bæ: t $ ~ ]  
u ~ b i e :  ~ J A ]  
[bætfuwa: z] 
[sapætJafl [spæ: tJu: La:n 

[ga: mm] 
[ga: nu: ] 
bai: mi:n 
pa:mfJ 
[baiami:fl 



around 
I;10.13 - 1;ll.i 
1;ll . l  
1;11.5 
1;ll.g 
1;1 1.9 
2;o. 2 
2;O. 8 
2;0.27 
2;I -23 
2;3.3 
2i3.22 
2;3.3O 
2;4.1 
2;5.4 
2;5.4 
2;5.30 
away 
1;8.26 - 2;5.30 
2;6 

[ai 0x1 
[a: o:n] 
[awo: n] 
[io: n] 
[awo: n] 
[aLo: n] 

[apa: t] 
[apa: rt ] 
[part'l 
[apa: rt ] 

[awau: nd] 
[arau: nd] 
[awau: n] 
[amaund] 
[awaund] 
[awau: n] 
[wau: n] 
[awau: n] 
[araun] 
[araun] 
[awau: nd] 
[araun] 
(arau-n] 
[araun] 
[ara: :nda ju: ] around you 
[araun] 

[awe: i] 
[pu: pu w~wei] pooh pooh away 



1 ;9.29 
l;I 1.12 
1;ll .  14 
2; 1 .O 
2;1.I4 
2i2.23 
2;2.23 
behind 
2;O. 8 
3;0.24 
2;0.27 - 2; 1 .O 
2;l.O 
23.14 
2;2.15 
2;4.1 
2;6.15 

caboose 
2;4.24 

Denise 
I;1.17 
1 i4.2 - 1 ;4.23 
1 i4.27 - 1;5.6 
1;5.9 

[bu: ml 
[bu: n] 
[bu: nz] 
[bu: n+ûs] 
[pæu: n pa: pt ] 
[bæ u:n] 
[ b u :  n] 
[bæwu: n ] 

[hai: n] 
[b~hai: n] 
[ahain] 
[ha:dju:] behind you 
[ahai: n a u :  ] 
W n l  
[ahain dm:] 
[e: hai: n] 

rein 
[sin 
[dis] 
[din 
rein 
[di: s] 
Win 
[dis] 
[di : s] 
[d&i : s] 
[di: s] 
[di :JISI 
[da: s] 
[d~ni: s] 
[di: s] 
[di: si] 



dessert 
2;7.15 
enough 
130.2 
1;iO.S 
1;10.5 
1; 10.9 

excuse 
2;2.10 [ku::za mi] 

[ah: sa mi] 
[kr: mi] 
[ k u : ~  mi] 
[ku:sa ml:] 
[aku:sa mi] 
[ a k u : ~  ml:] 
[ k u : ~  mi] 
[skiu:a mi:] 
[ku:~ a ml:] 

excuse me 
excuse me 
excuse me 
excuse me 
excuse me 
excuse me 
excuse me 
excuse me 
excuse me 
excuse me 



2;6.6 
giraffe 
l ;8. l l  
1;9.I 
1;9.1 - i;11.14 
l;il .25 - 2;O. 14 
2;lO. 13 
guitar 
1;1.13 - 1;1.17 
1;l. 19 
1;l. 19 
1;l. 19 
1;1.19 
1;l. 19 
l;3.l 
l ;3. l l  
1;3.11 
1;4.6 
l;4.l9 
1 5 3  
1;5.4 
l;5.l3 
1;5.25 
1;6.17 
1;7.20 
1;I 1.12 
23.5 
2;l. 14 
23-14  
23-14  
23.14 
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;lO. 1 
2;4.13 
2;4.24 

[sa: ra: a] 

[ ~ r n z f i n ]  sewing machine 
[II$I~] sewing machine 
[I~fi :ml sewing machine 
@Ji: ml sewing machine 
[O: fi: nj sewing machine 



2;8.5 
Marie 
l;6.l7 
1;6.25 
1 i6.Z - l;7.I 1 
1 ;7.20 
1 ;7.26 
1 ;7.26 
1;8.2 
1 $7 
1 ;8.26 
1;8.56 
1;9.2 
1 ;9.27 
1;IO. 1 
1;lO. 1 1  
1 ; l l .  1 
1;l 1.5 
1;ll.g 
1;11.12 
2;0.3 
2;0.3 
2;O. 14 
2;O. 24 
2; 1 .O 
2;1.14 
2;1.14 
2; 1 -23 
2; 1-23 
2;2.3 
2;2.15 
2;2.15 
Z;3.4 
2;3 -4 
2;3.7 
2;3.7 
2;3.22 
2;4.24 
2;5.30 
3;0.29 
Merced 
1;ll. 12 
2;O. 8 

[mi 1 
[amil 
[mil 
[mai: ] 
[mi:] 
[mi: ] 
[moi:] 
[moi:] 
[mi : ] 
[mai: ] 
[mil 
[mi: ] 
[ma: ri] 
[mu: ri] 
[mun] 
[mu:ri] 
[mu: i: ] 
[mu: fi] 
[muri: ] 
[mu: ri:] 
[mu:ri] 
[mu: ri] 
[muri:] 
[mu: ri:] 
[mu: ri] 
[mh: ] 
[mi: ] 
[muri] 
[mu: n:z] 
[muri:] 
[mu: ri] 
[mu: ri:] 
[muri] 
[mun: s] 
[muri:] 
[muri: ] 
[rnh:] 
[mari:] [muri: ] 



police 
2;4.13 
pretend 
2;6.15 
231.0 
surprise 
2;7.15 
2;9.18 
2;lO. 13 
today 
2;5.26 
2 3  1-10 

[al&: dl 
[ase: &dl 
[ase: &dl 
[aWI 
[ m d ]  to Merced 
[a s d ]  to Merced 
[a r n ~ r ~ d ]  
[SdI  

[pi: srnzn] 

[adei] 
[adei] 
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