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ABSTRACT
POSITIONAL FAITHFULNESS
FEBRUARY 1998
JLL N. BECKMAN, B.A., MICHIGAN STATE UNIVERSITY
M.A., THE OHIO STATE UNIVERSITY
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST

Directed by: Professor Elisabeth O. Selkirk

There are avariety of phonologica asymmetries exhibited by segments which gppear in
perceptudly or psycholinguistically prominent positions such as roots, root initid syllables,
stressed syllables, and syllable onsets. In such positions, segmentd or featurd contrasts are
often maintained, though they may be neutradized in non- prominent positions. Segmentsin
prominent positions frequently trigger phonologica processes such as assmilation, dissmilation
and vowe harmony; conversaly, they often block or resist the application of these processes.
The god of this dissertation isto develop atheory of positiona faithfulness which will both
generate and explain the range of pogtiond asymmetries attested in natura language phonology.

Chapter 1 introduces the notion of positiond privilege, as well as the fundamental
aspects of Optimality Theory. Postiond faithfulness congraints are introduced and
demondtrated in an andlysis of onset/coda asymmetries in Catalan voice assmilation.
| argue that positiond faithfulness provides an explanation for the attested onset/coda
asymmetries that is not afforded by licensing dternatives.

Faithfulnessin root-initid syllables, a pogtion in which prominence derives largdly from
psycholinguistic (rather than phonetic) properties, is consdered in Chapter 2. Particular
attention is given to the analysis of vowe harmony in Shona, and to the phonology of

consonanta placein Tamil.
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Chapter 3 is devoted to the domain of stress, showing once again that postiona
faithfulness congraints unify and explain awide range of phonologica asymmetries associated
with the positiona prominence. The core of the chapter isan andysis of nasd harmony in
Guarani; vowd reduction in Catalan is aso examined.

In Chapter 4, | turn to positiona privilege effects which are sengtive to the distinction
between root and affix. Such cases provide further support for positiona faithfulness theory.

Findly, in Chapter 5, adifferent type of postiond fathfulness effect, that of postiond
maximization, is examined. | argue that congtraints which favor maxima packing of prominent
congtituents are necessary. Such congtraints are crucia in cases of prominence-driven
ambisyllabicity, asin Ibibio. Pogtiond M ax congtraints also account for the appearance of
complex syllable marginsin prominent positions, though complex margins may be excluded

elsawhere in the language.
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CHAPTER 1
ASPECTS OF POSITIONAL FAITHFULNESS THEORY

1.1 Introduction: Pogtiond Privilege in Phonology

Thereisagmdl inventory of privileged linguistic positions which play a centrd rolein the
phonologica systems of the world' s languages. Privileged positions (1a) are those positions
which enjoy some perceptua advantage in the processng system, via either psycholinguistic or

phonetic prominence, over the complement of non- privileged postions (1b).

@ a Privileged positions b. Non-privileged positions
* Root-initid syllables  Non-initid syllables
* Stressed syllables * Unstressed syllables
* Syllable onsets * Syllable codas
* Roots * Affixes dlitics, function words
* Long vowds * Short vowds

Pogtions which are psycholinguistically prominent are those which bear the heaviest burden of
lexical storage, lexica access and retrieval, and processing: root—initid syllables, roots and, to
some degree, find syllables (see Chapter 2 and Steriade 1993c for relevant discussion). By
contrast, media syllables and functiond elements such asinflectiond affixes, ditics and closed-
classitems, though important, play alesser rolein the organization of the lexicon. Phonetic
prominence may be ingantiated by many different physica cues, including increased duration or
amplitude, pitch extrema, release burdts, etc. (See Kingston 1985, 1990; Steriade 1993c, 1995
and Kirchner 1996 for recent examinations of perceptua cues and their role in phonology.)
Positions of phonetic prominence include stressed syllables, syllable onsets, long vowels and
possibly find syllables.

Pogtiond privilegeis not determined solely on perceptua grounds, however. While
thereisafunctiond unity to the class of privileged postions, there is dso aphonologica unity:
postiond privilegeis manifested in three distinct, but closdly related, patterns of phonologica
asymmetry (2).

(2 Phonological asymmetries diagnostic of pogtiond privilege
» Pogtiona maintenance of contrasts which are neutraized e sewhere



* Postiond triggering of phonologica processes
* Pogitiond resistance to processes which apply e sawhere

I will show, in this and subsequent chapters, that each of these phonologica asymmetries arises
from a sangle pattern of congraint interaction in an Optimaity Theoretic grammar (Prince &
Smolensky 1993, McCarthy & Prince 1993a,b) , onein which positional faithfulness
constraints crucidly dominate context- free faithfulness and markedness condraints. Before
turning to the andys's, however, let me consder each of the diagnostic asymmetriesin (2) in
gregter detall.

The firgt of these phenomena, typicaly discussed under the heading of postiona
neutraization, is the most familiar, documented in many languages for many different positions of
privilege. (See, for example, Trubetzkoy 1939; Bach 1968; Haiman 1972; Ringen 1975;
Kiparsky 1981, 1988; Goldsmith 1985, 1989, 1990; Kingston 1985, 1990; 1t6 1986, 1989,
Lombardi 1991; Steriade 1979, 1982, 1993c, 1995; and a host of others.)) In cases of
positiond neutraization, some contrast or contrasts are maintained only in a prominent postion.
Outsde of that pogtion, theinventory isaless-marked subset of the full inventory attested in
positions of privilege; the contrast in question is neutralized in favor of an tnmarked value. The
reverse pattern, in which the full inventory appears in a nonprominent position and an
unmarked subset is restricted to the prominent position, israrely, if ever, atested.

Pogtiond neutrdization is most obvious, perhaps, when it occursin morphologicaly
derived environments, where there are overt dternations to highlight the neutralization process,
however, this positiond redtriction on the distribution of congtragt is robustly documented in
many languages. One example of positiond neutraization can be found in the vowd height
harmony system of Shona verbs. Shona, a Bantu language of Zimbabwe, has a common, five-
vowe inventory: {i,eu,0,a . In verbs vowd height isfully contrastive in root-initia syllables, as
shownin (3); dl five vowels occur fredy. However, vowd height in norinitid syllablesis
severdy redtricted; non-initid mid vowds may surface only if preceded by an initid mid vowe
(4).



(©)] Initid syllable: Vowd height varies fredy

pera ‘end’
tsveta ‘gick’
sona ‘sew’
ipa ‘be evil’
iLBa ‘come out’
bvuma ‘agree
ida ‘hold’
shamba  ‘wad
(4) Norrinitid syllables Height is redtricted
Mid vowdl ins Non-mid vowel ins
tonhor- ‘becold’ buruk - ‘dismount’
pember- ‘dance for joy’ amuk- ‘stand up’
bover- ‘collgpse inwards  turikir - ‘trandate

charuk- ‘jump over/across
tandanis- ‘chaseg

There are no Shonaverb roots in which mid vowe s follow ether low or high vowels. Only the
peripherd vowdsi, u and a are contragtive in non-initid syllables. (For an andysis of the Shona
facts, see Chapter 2.) Thistype of postiond neutraization, displaying sengtivity to the root-
initid syllable, is extremdy common in languages which exhibit vowd harmony, being attested in
ageneticdly diverse array of languages and language families including Bantu, Kwa, Urdic,
Altaic, and Finno-Ugric. Not attested are languages in which afull array of vowels appear
outside of the root-initia syllable, while only the periphera vowd s appear ininitid syllables

A second example of postiond neutraization, aso familiar, isthat of unstressed vowe
reduction. In languages which exhibit reduction of unstressed vowes, the full inventory is
permitted to surface under stress. In the absence of stress, however, the vowd inventory is
restricted to a set which isless marked on ether the articulatory or acoustic dimension. English
is one example of reduction in articulatory markedness; non-find ungtressed vowelsin English
arerestricted to [\]1 (Chomsky & Hale 1968, Bolinger 1981, Flemming 1993, Burzio 1994), a
vowel which is arguably devoid of any place specifications or articulatory targets (Anderson
1982, Odden 1991, Browman & Goldstein 1992). An example of reduction to an inventory

1 Inunstressed final syllables, [ij] and [oU] may occur. Some dial ects permit unstressed [I] in both final
and medial syllables.



which is arguably less marked acoudticaly may be found in Western Catdlan (aswell asa
number of other regiond Romance didects) (Huade 1992, Prieto 1992). In syllableswhich
bear primary stress, Western Catalan exhibits the seven-vowel inventory shown in (5).

5) Western Catalan vowels, stressed syllables

Front Back
High [ u
Mid: [+ATR] e o]
[-ATR] ’ 2
Low: a

However, outside of the primary stress position, the vowd inventory of Western Catalan is
limited to atriangular five-vowe system, with the [ATR] contrast among the mid vowels being
lost. Thisinventory can be characterized as less marked than that of the stressed syllables, asit
is composed of fewer vowels separated by greater perceptua distance (Liljencrants &
Lindblom 1972, Lindblom 1986, Hemming 1995) . Representative data are provided in (6),
with aternating vowelsin boldface.

(6) Unstressed vowe reduction, Western Catalan (Prieto 1992: 567-568)

r~fw ‘river’ r~iwét ‘river, dim.
néw ‘snow’ newéa ‘snow, dim.’
p’'s ‘weght pezét ‘weight, dim.’
pda ‘shove’ paéta ‘shove, dim.
r~g?a ‘whed’ r~o?&a ‘whed, dm.
0" ‘aun’ olé& ‘aun, dim.’
bir~o ‘dumb’ bur~é ‘dumb, dim.’

Here, asin the Shona casg, it isthe position of perceptua prominence which is accorded
phonologica privilege, permitting awider variety of vowel s than the less prominent, unstressed
gyllables. (A full andyss of Catalan vowel reduction is provided in Chapter 3.) | know of no
cases of “stressed vowel reduction”, in which the inventory in stressed syllablesis a subset of
that in the unstressed syllables. In circumstances of positiona neutrdization, it isdwaysthe
perceptudly non-prominent position which undergoes reduction, while the prominent positions
preserve afull range of contrasts.

The second phonologica diagnostic of positiond privilegeisthe triggering of
phonologica processes. Segments which appear in privileged postions frequently serve as the



triggers of phonologica processes such as vowe harmony, place assmilation, larynged feature
assimilation, and dissmilation of various sorts. In the redm of vowed harmony, cases of
positiond triggering arise in languages which exhibit root-governed vowd harmony (in which
the vowds of the root determine the vocdiam of any affixes, whether prefixes or suffixes;
Tangde (Hulst & Weijer 1995) is one such example), and in those which have initia-syllable
governed harmony. In the latter class of examples, it isthe vowd of the root-initid syllable
which determines the vocaism of any subsequent root vowels, as well asthat of affixal vowels,
via progressive assmilation. Numerous vowe harmony systemsfal into this category; they
include the height harmony system of Shona and other Bantu languages, ATR harmoniesin a
variety of African and Tungusic languages, and the paata and labid harmonies of the Urdic and
Altaic languages. (See Hulst & Weijer 1995 and the extensive prior vowe harmony literature
cited therein for additiond details))

Pogtiond triggering is aso robudtly attested in clusters of consonants comprised of a
codaand following onsat; canonica cases include place assmilation (Steriade 1982, 1993c,
1995; It6 1986, 1989; Padgett 1991, 1995b) and larynged assmilation (Kingston 1985,
1990; Cho 1990; Lombardi 1991, 1995a, 1996a,c) . One example occursin Diola Fogny, a
language of West Africa. In Diola Fogny, codanasa consonants undergo assimilation in place
to afollowing obstruent or nasal, as shown in (7).

@) Place assmilation in DiolaFogny (Sapir 1965: 16; 1t6 1986: 56)

a In-gamgay  /E  nigdgam ‘I judge
[parvji-may/ A paygimapl ‘you (pl.) will know’
ku-beftbef /£  kubegmbei  ‘they sent’
Ina-ti"-t:"/ £ ndint” ‘he cut (it) through’

b. a-minrmid &£ namimmiin - ‘he cut (with aknife)’
n-ma-ma/ A& nmamma ‘| want’
ni-"an-"an/ £ nmadan ‘| cried

In these data, the segment which appears in onset position triggers the process of place
assimilation; the feetures of the non-onset consonant are logt. Thisistrue also of obstruent-
obstruent clusters which exhibit voice assmilation (Lombardi 1991, 19953, 1996a,c) and place

assmilaion or gemination (Mohanan 1993) . Processes which are triggered exclusively by



elements in non prominent positions (such as voice or place assmilation triggered only by coda
consonants, or vowe harmony triggered only by affixes), without an overriding functiona
motivation, are virtualy unattested.

Thefina phonologicd diagnogtic of postiond privilegeisthat of resstanceto
phonologica processes, a phenomenon closely related to positiona triggering of processes.
Segments which gppear in privileged positions such as onsets or stressed syllables often fail to
undergo an otherwise regular phonologica process, such as assmilation or dissmilation. In one
class of cases, exemplified by the Diola Fogny data above, this failure of privileged positionsto
dternate gppears dmost unworthy of mention; given a process affecting two-member consonant
clugters, one must be target and one must be trigger. If the onset segment isthe trigger of
assmilation, as seen above, it cannot aso be the undergoer. This line of argumentation obscures
an important generaization, however: segmentsin prominent positions very rarely undergo
phonologica processes, even in cases in which they do not serve astriggers

One griking example of thislatter variety of postiond resstance can befound in Zulu, a
Bantu language of South Africa In morphologicaly complex Zulu formsin which alabid
consonant + w sequence arises (the passive and the locative), there is a process of dissmilation
which causes the affected labid consonant to surface as apaatd or palato-adveolar (Doke
1954, 1969; O’ Bryan 1974; Ohaa 1978; Khumalo 1987; Beckman 19944) .2 The processis
unbounded, affecting the rightmost |abid, even if that Iabid is not syllable- adjacent to the
triggeringw . The affected labid consonants are themsalves never the trigger of dissmilation.

Some examples are givenin (8).

2 Theoutcome of dissimilation is affected by both the manner and the laryngeal specification of the
targeted labial consonant, with the voiceless aspirate [pM] surfacing as africative [(3], and the other oral
stops appearing as affricates. There are no non-affricated oral palatal stopsin the Zulu inventory.



(8)  Labia dissmilation in Zulu (Beckman 19943)

iopha ‘Tie!’ uyaoRisva ‘heisbeing madeto tie
lyaio3elwa ‘it isbeing tied for someone

‘phek’a  ‘Suffer!’ k' LPuRek’ wa ‘it is being suffered

sa'nza  ‘Work!’ lyaseé’ nzwa ‘it is being worked'

Bumayda ‘Preach!’ iyal3upelelwa ‘itis being preached

Tgoboza ‘Dip!’ lyaTgoEozwa ‘it is being dipped

kKhumua ‘Undress’ uyakhupulewa ‘she is being undressed for’

The dissmilation process fails to goply in one circumstance, when the target |abid is contained in
theinitid syllable of theroot.3 Thisisshownin (9).
9 Root-initia exceptiondity (Beckman 19944)

phuza ‘Drink!’ lyaphuzwa ‘it is being drunk’
bda ‘Write!’ iyabalwa ‘it is being written’
juta ‘Collect!” lyajutwa ‘it is being collected

Another griking example of podtiond resistance occursin the nasd harmony system of
Guarani (Tupi: Paraguay). In Guarani, [nesal] spreadsto the left from a stressed nasd vowd, or
from the closure phase of a prenasal stop (which need not be in a stressed syllable). The
process is unbounded, affecting al preceding unstressed syllables, as shown in (10). (Nasd
harmony spans are underlined.)

(10)  Guarani nasa harmony (Gregores & Suarez 1967)
ro+mbo+pora~] A  [r~o~mo~po~r~a-]
[-you + Caus + nice
‘1 embdlished you'

latyiei+ndpa~/ A  [a-n~e~ihnu~pa-]
| + Req + beat
‘I beet mysaf

Indo+ro+ndupa~ +i/ A [no~r~o~nu~pa~n|
not+l-you + beat + Ngs
‘| don’t beat you

/ro+mbo + Owatdl A [r~o~mbo©watd)
[-you + Caus + wak
‘1 made you wak’

3 A small number of Zulu verb roots are of the form VC, rather than the canonical CVC. Dissimilation is
blocked in these roots, though the root consonant is arguably not amember of the root-initial syllable.
These facts merit further consideration, as they suggest that the root-initial syllable isinitiated by the first
consonant in the root, rather than the first ssgment in the root. Thanksto David Odden for reminding me of
the relevant data.



However, nasd harmony is blocked by a preceding stressed syllable, even when the vowd in
that syllable is ora; prominent positions resist the gpplication of an otherwise regular
phonologica process.

(11) Stressed syllables block the propagation of nasal harmony
Jamba.apéro~reyhy/ yi [+a~mba+aporo~re~yH]
‘if I work you come
IroytotopapdMbaro~roxdvara~/ /£ [royFotopapamarr~0~ro~xov~a~r~a~|
‘if now we meet al of us, we'll have to go’

Additiond examples of positional resistance are discussed in Hume (1995) and Cole (1996),

and in subsequent chapters of this dissertation.

The phonologica asymmetries outlined above do not condtitute a random collection of
positiona oddities, but rather aclosely related congtellation of facts which cluster around a
sngle generdization: segmentsin prominent positions are resistant to aternation. The functiona
motivation for thisresstanceis clear; phonologica contrasts are preferentialy maintained in
prominent positions because these positions are exactly those which take priority in perception
and processing.

This functiond mativation finds grammatica expresson in the form of Optimdity
Theoretic positional faithfulness congraints (inspired by the positional PArse(F) congtraints of
Selkirk 1994) which require ssgmentsin prominent positionsto be preferentidly faithful to the
feature specifications of their underlying counterparts. Positiond faithfulness condraints have the
generd form schematized in (12).

(12)  IpenT-Position(F)
Let b be an output ssgment in a privileged postion Pand a the input correspondent of
b. If b is[gF], then a must be [gF].
“Correspondent segmentsin a privileged position must have identica specifications for
[F."

When (12) is spelled out with specific perceptudly prominent positions, the result is a set of
positiondl faithfulness congtraint families (IDenT-ONseT(F), IDenT-s 1(F), IbenTt-s'(F), and so

on). Through interaction with the other congtraints which are contained in the grammar, these



congraint families are respongble for the wide array of pogtiona asymmetries summarized
above.

In particular, thereisa single pattern of congtraint interaction which accounts for each of
these asymmetries. This pattern is schematized in (13), where F represents any phonologica
feature and € any dternation-favoring condraint which crucidly affects the distribution of F
(*LABIAL *VDOBSTR, ALIGN-R(ATR), €tc.).

(13) Ranking schema, postiond phonologicad asymmetries
IpENT-POsition(F) » € » IpenT(F)

Theranking of € in the midst of the featurad faithfulness condraint hierarchy (originaly employed
by Salkirk 1994 in an examination of postiond Parse(F) condraints), crucidly above the
context-free faithfulness condraint, is responsible for generating al three varieties of
prominence- sersitive phonologica asymmetry mentioned above: postiond maintenance of
contrasts neutralized elsewhere, positiond triggering of phonologica processes, and postiond
resstance to phonologica dternation. This gpproach alows for the unification of awide variety
of related pogtiond phenomena under asingle andytic umbrella: positiond faithfulness. Previous
approaches, both derivational and constraint- based, have failed to recognize the unity of these
positiona phenomena, employing amixed bag of condraints and stipulative redtrictionsin rule
formalism to achieve the diverse effects of positiond privilege, without explaining these effects.
The god of this dissertation is to develop atheory of postiond faithfulness which will
both generate and explain the range of postiona asymmetries attested in natura language
phonology. | begin, in this chapter, with a demongtration of the workings of postiond
faithfulness theory in the familiar domain of onset/coda asymmetries, focusing on voice
assimilation in Catdan. In Chapter 2, | examine postiona privilege accorded to root-initid
gyllables, apasition in which prominence derives largely from psycholinguidtic (rather than
phonetic) properties. Chapter 3 is devoted to the domain of stress, showing once again that
positiond faithfulness congdraints unify and explain awide range of phonologica asymmetries

associated with the presence or absence of stress. In Chapter 4, | turn to privilege effects which



are sengtive to the distinction between root and affix. Findly, in Chapter 5, a different type of
postiond effect, that of positional maximization, is andyzed.
1.2  Theoretica Background: Optimality and Correspondence

Optimdity Theory (Prince & Smolensky 1993, McCarthy & Prince 1993b) isa
framework in which the emphasisis not on a sequence of ordered rules by which aninput is
transformed into a surface form, but rether on the interaction of violable universal congraints
which determine the well-formedness of output forms. The task of the andy<t is therefore not to
determine what rules gpply and in what order in a given language, but ingtead to determine the
ranking of congraints which will generate dl and only the surface phonologicd patterns of a
language.

The OT grammar conssts of three components (Prince & Smolensky 1993) : Gen,
Con and Eval. Thefirg, Gen, is afunction which associates an input string with a potentidly
infinite set of output candidates cons stent with that string. Incorporated in Gen are the
representationd primitives of linguistic form (festures and prosodic condituents, for example), as
well as any inviolable condraints on linguistic Sructure. These inviolable congraints include the
invariant properties of feature geometry and prosodic organization (for example, root nodes
dominate features, syllables dominate moras, feet dominate syllables, etc.). Subject to these
inviolable principles, Gen may improvise fredy on the input string; possible phonologica
improvisations include the addition of structure (features, association lines, root nodes,
gyllabification, etc.), deletion of structure, and reordering of input segments.

Departing from earlier work in OT (Prince & Smolensky 1993; McCarthy & Prince
1993a,b) , I will adopt the Correspondence theory of faithfulness set out in McCarthy & Prince
(1995) . McCarthy & Prince note that awide range of paralels exist between requirements on
base- reduplicant identity in reduplicative morphology on the one hand, and requirements of
input-output faithfulness in phonology on the other. Generadizing over the two domains,

McCarthy & Prince propose that candidate sets come from Gen with a correspondence
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function expressing the dependency of the output on the input (or of the reduplicant on the
base).4

(14)  Correspondence (McCarthy & Prince 1995)

Given two related gtrings S and S,, Correspondence is arelaion - from the
elements of S to those of S,. Andement aaS; and any dement basS, are
referred to as correspondentsof one another whena— b.

Genisfreeto impose any correspondence relaion, or none  al, on the eementsof S,. The
choice among candidates which exhibit various S, -S, correspondence relations will be
determined by their satisfaction or violation of the congtraints which make up the second
component of the grammar, Con.

Con isa st of violable congraints, common to al languages, but ranked on alanguage-
particular basis.5 The congraints which comprise Con fal into three broad categories.
markedness congraints, faithfulness congraints, and aignment congraintsé Markedness
condraints assess the well-formedness of linguigtic Sructure a a variety of levels including
featura, segmenta and syllabic. Such congraints are idedly grounded (Archangdi &
Pulleyblank 19943a) , in the sense that they reflect the articulatory or acoudtic (in)compatibility of
various features, or the perceptud difficulties associated with certain configurations. Some
examples of markedness congraints are given in (15).

(15) Markedness condraints

*P/Lab: *[Labid]
“Consonants should not be labid.” (Prince & Smolensky 1993: chapter 9)
*VpOBsTR: *[Vvoice, —sonorant]

“Obstruents must not be voiced.” ( Lombardi 1996a, Alderete 19973, 1t6 & Mester
1997)

4 The correspondence relation is extended further, to pairs of output strings within amorphological
paradigm in recent work by Benua (1995, 1997), Buckley (1995), McCarthy (1995), Kager (1995) and Burzio
(1997) . See al'so the discussions of paradigm uniformity in Burzio (1994), Orgun (1994), Flemming &
Kenstowicz (1995), and Kenstowicz (1996) .

| assume here a strict dominance hierarchy, following Prince & Smolensky (1993). Work on variation in
OT (Reynolds 1994; Zubritskaya 1994, 1997; Nagy & Reynolds 1997; Ringen 1997; Anttila, in preparation)
suggests that the requirement of total ordering must ultimately be relaxed, with variable ranking being

ermitted.

More constraint types may be necessary, and the classification of constraintsis not always obvious.
(For example, the NON-FINALITY constraint of Prince and Smolensky 1993 is a sort of anti-alignment
constraint.)
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ONSsET: * [V
“Every w?leble has an onsat.” (Prince & Smolensky 1993: 25)

Implicationd relations which hold among more and less marked structure are encoded by means
of markedness condraints and their relative rankings, structures which are more marked cross-
linguidtically are regulated by congraints which are higher-ranking than those which pendize
relatively less marked dements.

Faithfulness congraints regulate the exactness of the correspondence between two
strings (input and output, base and reduplicant, or output and output), pendizing deviations from
the origind gring. Theimprovisationd whimsof Gen are reined in by the faithfulness congraints,
which pendize avariety of changes including addition or deletion of features and segments,
changesin the linear order of segments and fusion of segments. Representative
Correspondence- based faithfulness congraints are shown in (16).7 (A more extensvelligt is
provided in McCarthy & Prince 1995.)

(16) A fathfulness condraint sampler

Max
Every segment in § has a correspondent in S,. (Phonologica deletion is not
permitted.)

Dep
Every segment in S, has a correspondent in . (Phonologica insertion is not
permitted.)

7 Theconstraintsin (16) take the place of the faithfulness constraints employed in the earlier,
representational approach to faithfulness (Prince & Smolensky 1993; McCarthy & Prince 1993a,b) . In that
theory, deleted segments were maintained in outputs forms as unprosodized material, violating PARSE-
Segnrent. Epenthesized segments could be recognized as featurel ess prosodic nodes, violating ALL-
Segment. Featural faithfulness was regulated by avariety of constraints including PARSE-Feature, FILL -
Feature (Prince & Smolensky 1993), and constraints on the placement of association lines (see Pulleyblank
1993, 1994 and 116, Mester & Padgett 1995 for examples). Some empirical differences between the two
approaches to faithfulness are discussed in McCarthy & Prince (1995).



IpENT(F)
Correspondent segments in S and S, have identica vaues for some feature
[F].8 (Features may not be changed.)

Fathfulness congtraints, or their equivaent, are essentid to any theory of phonology, for without
themn, dl inputs would converge on asingle unmarked output. (Thisisthe “fdlacy of perfection”,
discussed in McCarthy & Prince 1994a and McCarthy 1997 .)

Thefind category of congtraints which comprise Con isthat of aignment condraints,
which require the coincidence of edges of various phonologica and/or morphologica
condituents (McCarthy & Prince 19934). The congtituents to be digned may be drawn from
the set of morphological or syntactic categories (affix, root, stem), prosodic categories (syllable,
foot, prosodic word, etc.), or the set of distinctive features.o

(17)  Alignment, genera schema (McCarthy & Prince 1993a 2)
ALieN(Caty, Edge,, Cat,, Edge,) =4«
" Cat, $Cat, such that Edge, of Cat; and Edge, of Cat, coincide.
Where
Cat,, Cat, a PCat » GCat
Edge,, Edge, a { Right, Left}

8 | follow McCarthy & Prince (1995) in adopting the segmentally -mediated IDENT approach to featural
faithfulness. As McCarthy & Prince themselves suggest (p. 265), it is possible that features, in addition to
segments, are in correspondence. This featural correspondence approach to faithfulness has been
advocated in avariety of recent works, including Lamontagne & Rice (1995), Lombardi (1995b), McCarthy
(1995) . Whilefeatural correspondence may ultimately be required, | do not adopt it here, largely because
positional faithfulness constraints can capture the effects outlined in 81.1 only if formulated in segmental
terms. Consider the positional M AX(Place) of Padgett (1995b) :

(i) MAXRg (Place): Let She a[+release] output segment. Then every place feature in the input
correspondent of S has an output correspondent in S.

Without the intervention of the segmental unit S, the intended effect (output retention of the input place
features of segments which are [+release]) isimpossible to achieve with aM AX formulation, for it isthe
segmental anchor for the features which is crucial in establishing that positional faithfulnessisat play. In
the absence of the segmental mediator, the constraint in (i) will require simply that input features of a
particular variety surface in aprominent position, asin (ii):
(i) MAXReL(Place): For al x, x & { Coronal, Dorsal, Labia, Pharyngeal}, if x is present in the input, it
must have an output correspondent on a segment which is[+release].
In many cases, such a constraint will lead to positional unfaithfulness, as it requires that input features be
realized on a syllable onset in output, regardless of the input specification of the onset segment. Asthe
segmental mediator of the featuresmust beretained in (i) in order to account for the positional
generalizations under discussion, | have chosen to retain the more direct segmental formulation of positional
IDENT constraints.
9 Featural alignment was originally suggested in Kirchner (1993) , and further developed in numerous
works, including Pulleyblank (1993, 1994), Akinlabi (1994, 1995), Archangeli & Pulleyblank (1994b), Beckman
(1994b), 116 & Mester (1994), Cole & Kisseberth (1995a,b,c), and Ringen & Vago (1995a,b).
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The effects of dignment congtraints proposed in the literature include the edgemost placement of
afixes (prefix vs. suffix; McCarthy & Prince 1993a), the placement of stress feet (McCarthy &
Prince 19933), iterative footing (McCarthy & Prince 19933, citing personal communication
from Robert Kirchner), directiond syllabification (Mester & Padgett 1993) , and triggering of
featura spreading processes, including vowel harmony (Kirchner 1993 and much subsequent
work; see note 8).

Weighing the array of output candidates provided by Gen against the ranked constraint
inventory Con, the find component of thegrammar, Eval, will sdlect that output which is
optimal. Eval is a function which assesses output candidates and orders them according to how
well they satisfy the congraint system of the language in question. The actudly occurring output
form isthat candidate which best satisfies the congtraint system, where best satisfaction is
determined by minimal violation.

To illugtrate what is meant by “minima violation”, 1 will consider some canonica
patterns of congtraint violation. Assume a hypotheticad Con, containing only two condraints, A
and B, ranked such that A takes precedence over B (A»B). For some (hypothetical) input /in,/,
Gen will provide anumber of possible outputs, aong with the correspondence relaion which
characterizes the mapping between output and input. Among these outputs will be the actud
output associated with /iny/ (call this Candidate;) and at least one competitor (Candidate).
There are anumber of violation patterns which may be associated with the selection of
Candidate, as optima. Perhaps the smplest isthat of condtraint conflict, illustrated in the
congraint tableau in (18). In this and subsequent tableaux, the congtraints are arrayed in the top
row, with left-to-right order reflecting dominance relaions. A solid line separating two condraint
columns indicates a fixed ranking between the two congraints in question. (A dotted lineis used
when no fixed ranking can be established.) Candidate outputs appear in the left-hand column,

underneath the input. Condraint violations are marked by “*”.
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(18) Congraint conflict

nk/ A B
a = Cand, *
b. Cand, *1

In this scenario, Cand ¢ isoptima (indicated by the “=") because its closest competitor violates
acondraint (A) which Cand; itself does not violate, and that constraint is higher-ranking than
the highest-ranked constraint (B) violated by Cand. (The shading here emphasizes the
irrelevance of the congraint B to the overal outcome; A is sufficient to rule out Cand,. A loser’s
cdls are shaded afer the fatd confrontation; the winner’s, when there are no more competitors.)
Thisisthe pattern of violation which establishes that condraints conflict, and must be crucidly
ranked with respect to one another. Were the reverse ranking (B»A) to hold, Cand, would be
selected as optimal.

Other patterns of congtraint violation are possible, of course. Assuming the same
hypothetical language, consider a second input, /in;/. Gen admits a set of output candidates,
including the two shown in (19).

(19) Congraint tableau, A » B, but no congtraint conflict

ni/ A B
a = Cand,
b. Cand, *l

Here, the optima candidate actudly violates neither A nor B, while its closest competitor
violates B. Either ranking of A and B would result in Cand; being optimd; only the evidence of
conflict from (18) provides conclusive evidence that the ranking is fixed a A»B. Another pattern
of violation in which there is no evidence of ranking is demondrated in (20), where both
candidates violate the highest-ranked congraint, A.

(20) Congraint tableau, A » B; no congtraint conflict

in/ A B
a = Cand1 *
b. Cand, * *]

Theviolations of A cancd one another out, effectively ruling A irrdlevant in determining which of

Cand, and Cand,, will be optimal. The sdlection is therefore given over to the next condraint in
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the hierarchy, B. As Cand, violates B and Cand, does not, Cand , is selected as optimal. Here,
as before, Cand, is sdlected as optimal because it exhibits minima violation; its nearest
competitor, Cand,, violates some congtraint which is ranked higher than that congtraint uniquely
violated by Cand ;.

Asafind example of minima violation and candidate evauation, consder the tableau in
(21). Here afourth input, /iny,/, is assumed, aong with the outputs Cand, and Cand.,
(21) Condraint tableau, A » B; no congraint conflict

iny,/ A B
a = Cand, *
. Candy|  **1

Asthe shading indicates, congraint B isirrdlevant in this scenario, as the choice between the
candidates is made by higher-ranking A. Both candidates violate A, but the non-optima Cand,
incurs more violations than the optima Cand;. One of Cand,’ s violations of A is cancelled out
by the A violation which Cand, incurs, but Cand., incurs an additiond violation of A whichis
not matched by Cand ;. Thisextraviolation isfatd.10

The fundamental components of an Optimdity Theoretic grammar, and their interaction,
have now been described. There is oneimportant corollary of Optimality Theory on which | will
dwell before turning to the analysis of positiondl privilege effects in phonology; thisisthe
principle of Richness of the Base (Prince & Smolensky 1993: 191). Richness of the Baseisthe
clam that the set of inputs with which agrammar must contend is universd to dl languages, and
not restricted by language- gpecific limitations on possible underlying forms. Thisis because the
congraintsof Con are universal to dl languages, and it is the different ranking permutations of
these congraints which are the sole source of intra- linguidtic variaion. Different ranking
permutations will converge on (potentidly) different surface inventories of grammatica forms,

filtering out Al illformed patterns. On this view, “the lexicon of alanguage is a sample from the

10 This pattern of violation, along with the three which precedeit, falls under the purview of Prince &
Smolensky’ s harmonic ordering of forms which isformally defined and explicated in Prince & Smolensky
(1993: 68-76).
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inventory of possibleinputs, dl properties of the lexicon arise indirectly from the grammar,
which ddimits the inventory from which the lexicon is drawn” (Tesar & Smolensky 1996).

Richness of the Base follows from the strict output orientation of OT, but it has
important ramifications for the dimination of redundancy in the phonologica component of
grammar. It haslong been noted that phonologica generdizations hold not only of
morphologicaly complex forms, but also of underived lexicd items. (See, for example, Hale
1959, 1964; Chomsky & Halle 1968; Kiparsky 1973, 1982; Lightner 1973; Shibatani 1973;
Skousen 1973; Kaye 1974; Kenstowicz & Kisseberth 1977; Churma 1988; Myers 1991.)
However, the characterization of restrictions on morpheme structure in a rule-based theory of
phonology raises avariety of problems, as Kenstowicz & Kisseberth (1977) discuss. Among
these is the Duplication Problem: if morpheme structure congraints are formdly digtinct from
phonologica rules, the grammar necessarily requires two separate mechanisms to account for a
sngle st of phonologica generdizations. (See Kenstowicz & Kisseberth 1977, and, for more
extensvediscusson, Ringen 1975.) OT avoids the Duplication Problem because, as discussed
above, apparent restrictions on the structure of the underlying representations arise in the same
way as redtrictions on the structure of derived surface forms: from the interaction of output well-
formedness congraints. This means that both static, morpheme-interna positiond restrictions on
the distribution of features (such as the requirement that non-initial vowesin Shonaverb roots
harmonize in height with the initia vowel) and active positiond neutrdizations (belied by
phonologica aternations, such as coda devoicing, place assmilation or reduction of unstressed
vowels) derive from asingle grammar, aSingle paitern of congtraint interaction.

The notion of auniversa st of inputs from which dl languages must draw raisesthe
question of what underlying forms are assumed by the learner of some specific language.
Richness of the Base does not commit usto auniversd set of underlying forms, thereisa
digtinction to be made here between possible input forms and plausible underlying
representations for actud lexica items. In generd, many different inputs may converge on a

particular output form, but only that input which diverges minimaly from the output will be

17



sected by the language learner asthe lexicd representation.11 In Optimality Theory, the
principle of Lexicon Optimization (Prince & Smolensky 1993, It6, Mester & Padgett 1995) is
proposed as a means of determining the correct underlying representation.

(22) Lexicon Optimization (formulation from 1t6, Mester & Padgett 1995)

Of severd potentid inputs whose outputs dl converge on the same phonetic
form, choose as the red input the one whose output is the most harmonic.

Given achoice of inputs which yied the same surface result, the language learner will sdlect as
the underlying representation that input which most closely resembles the output form.

With the basic tools of Optimdity Theory in hand, | will now turn to an illustration of the
ways in which the positiond privilege effects outlined in 81.1 will be andlyzed in such a
grammar. For purposes of demondtration, | will concentrate here on coda/onset asymmetriesin
the occurrence of the feature [voice]. In subsequent chapters, positiona privilege effects
associated with root-initid syllables, stressed syllables and roots will be examined.

1.3  CodalOnset Asymmetries in Phonology

The best documented, and since 1t6’ s (1986) dissertation, the most extensively
investigated, cases of positiond privilege in phonology have been those involving syllable onsets.
Onsets are the prototypical “strong licensors’, to adopt the parlance of prosodic licensing
theories of festurd digtribution (Kingston 1985, 1990; 1t6 1986, Goldsmith 1989, Lombardi
1991, Wiltshire 1992); in many languages, they admit a more marked segmentd inventory than
do non-onsat positions. By contrast, coda consonants in such languages exhibit a pervasive
paitern of unfaithfulness to underlying structure, frequently undergoing neutrdization to some
type of default ssgment, or assmilating to afollowing onset.

Phoneticaly, consonants which gppear in syllable onset position, preceding a sonorant,
are perceptudly privileged by virtue of their release (a point originaly made, for laryngedl
features, in Kingston 1985, 1990). Much of the acoustic information which signas the presence

11 The degree of abstractness permissible in underlying representation has been extensively debated in
the generative phonological literature. Kiparsky’s (1968) Alternation Condition represents one well-known
approach to abstractness; Kenstowicz & Kisseberth (1977) review the issuein some detail.
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of contrastive consonantd features such aslarynged state and place of articulationis carried in
the segmentd release burdt. In coda position, and in theinitial consonants of onset consonant
clugers, positions which lack release burdts in many languages, rdliable cues to phonologica
contrast are dramatically reduced.12 In the postiond faithfulness theory of contrast and
neutrdization (first gpplied to codalonsat asymmetries by Lombardi 1995a,b, for larynged
features, and Jun 1995 and Padgett 1995b, for place features), the perceptual prominence of
gyllable onsetsis cashed out in the form of enhanced phonologica faithfulness, ingantiated by
the three aspects of postiond privilege outlined in 81.1 above: licensng of contradts, triggering
of phonological processes, and resistance to pronological processes.13

Syllable onsats differ from syllable codas in permitting a broader range of phonologica
features and contrasts to surface. There are, for example, many languages in which the contrast
between voiced and voicdess obstruents isingtantiated only in onset position, with coda
obstruents undergoing neutrdization. German is awell-known case of thistype; al coda
obstruents in German must be voiceless, though onsets may be voiced or voiceess.
(23)  German coda neutrdization (data from Lombardi 1991)

Voiced in onset Voicdessin coda
run.[d]e ‘round (pl.)’ runt] ‘round (sg.)’
Run[dlung  ‘rounding, labidization’ Run(t].bau ‘rotunda
16.[Z]en ‘toloosen’ lo[s].bar ‘solvable
L6.[Zung ‘olution’ Ld[s].lich ‘soluble
We[gle ‘way (dat.)’ Welk] ‘way (hom.)’
We[gldager ‘highway robber’ Welk]bereiter  ‘pioneer’

Coda neutraization of thistype isrobustly attested for larynged features (Lombardi 1991), and
for consonantal place features as wel (Steriade 1982; Prince 1984; 116 1986, 1989; Goldsmith
1989; Wiltshire 1992; It6 & Mester 1993, 1994; Zec 1995). Languages which exhibit coda

12 somelanguages are more permissive in their release possibilities, permitting either word-final
consonants, or all consonants, to be released. French is one case in which all consonants, including those
in coda position, arereleased (Selkirk 1982).

13 Early acknowledgments of theimportance of release in phonology may be found in McCawley (1967)
and Selkirk (1982). More extensive recent work on the phonology of release appearsin Steriade (1992,
1993a,b,c). For positional faithfulness analysesin which releaseis relevant, seeLombardi (1995a,b; 19964)
and Padgett (1995b).
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neutralization of place features typicaly require a coda to be homorganic to the following onset
consonant, or to belong to a default place of articulation. One such exampleis Lardil, which
permits only corond sonorants and nasals which share place of articulation with afollowing
onset (Hale 1973, 1t6 1986, Wilkinson 1988).

Onsets, in addition to permitting a broader range of contrasts thando codas, exhibit
triggering of and resstance to phonologica processes (two Sdes of asingle positiond privilege
coin). Codas, on the other hand, are affected by phonologica processesin many languages.
Thisasymmetry of affectednessis perhaps best demonstrated by cases of voice and place
assmilation. While there are many languages such as German which exhibit only coda
neutraization of voicing or other larynged features, there are many which have both
neutralization and assmilation within consonant clusters. For example, Polish displays syllable-
find devoicing, and voice assmilation, as well. Underlyingly voiced obstruents must devoicein
coda position, unless followed by a voiced obstruent (24a). Similarly, voiceless obstruents are
necessarily voiced when followed by a voiced obstruent (24b).

(24)  Polish neutrdization and assmilation (Lombardi 1991: 57)

a Zgbla ‘frog’ Za pkla ‘amdl frog’
ro[zgla ‘rod’ rof(3ek]a ‘amdl rod
wo[d]a ‘water’ wo[tk]a ‘vodka

b. pro[cic’  ‘request (v.) pro[Zbla ‘request (n.)’
li[&]yc’ ‘count’ li[dzbla ‘numerd’
wieqRgyc' ‘prophesy’ wigZdzbla ‘prophecy’

Assmilation in these data, and in a host of comparable cases (including Dutch, Catalan, Yiddish,
Sanskrit, and Romanian) is regressive, proceding from onset consonants to the preceding

codas.

The prevaence of regressive assmilaion in heterosyllabic clustersis not limited to
larynged fegtures, but extends to place assmilation as well, affecting sonorant- obstruent,
obstruent-obstruent and sonorant-sonorant clusters. For example, aswe saw in (7) above
(repeated in (25) below), nasd consonants in Diola Fogny assmilate in place of articulaion to
following obstruents and nasals:



(25) Paceasamilationin DiolaFogny (Sapir 1965: 16; 1t 1986: 56)

a In-gamgam /£ nigdgam ‘I judge
lparvji-mapy/ A pagimapl ‘you (pl.) will know’
lku-beftbef  /E  kubgnmbeii  ‘they sent’
fa-ti™-ti"/ /£ ndinti” ‘he cut (it) through’

b. e-minmiy - /E namiimmiin - ‘he cut (with aknife)’
hni-ma-ma/ A& nimama ‘|l want’

Ini-"an"an/ A mdan ‘| cried

Nasd stops frequently undergo place assmilation, particularly to contiguous stop consonants
(and less frequently to fricatives and glides; (Padgett 1991, Mohanan 1993, Jun 1995)). Other
consonant classes may undergo place assmilation, but none equa the crosdinguigticaly robust
assmilatory behavior of the nasd's (Mohanan 1993:72). The inherent susceptibility of nasdsto
place assmilation may be caled upon to explain the onset triggering in (253), but the dataiin
(25b) makeit clear that assmilation is not merely amatter of the nasa taking on the place
features of a contigious consonant. In (25b), where the onset and coda segments are both
nasals, either progressive or regressive assmilation should be possible, yet only regressive
assmilation occurs. Thisistrue also of obstruent-obstruent clusters which exhibit voice
assmilaion (Lombardi 1991, 1995a, 1996a,c) (exemplified by the datain (24) above) and
place assmilation or gemination (Mohanan 1993). In al of these cases, the features of the onset
consonant are maintained, and those of the coda consonant are forfeited, a generdization that is
not captured in directiona theories which assume leftward spreading rules (or ALieN-L
condraints). Were asmple directionaity parameter involved, we would expect find roughly
equal numbers of progressive and regressive assimilation processes. However, asde from
specidized circumstances such as post-nasa voicing (1t6, Mester & Padgett 1995; Lombardi
19953, 1996¢; Pater 1996), progressve assmilation in consonant clustersis virtudly unattested,
an asymmetry not explained in directiona spreading theories.

While there are attested cases in which assmilation proceeds from non-privileged to

privileged position, these cases are comparatively rare, and typicaly motivated by specific
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phonetic considerations.14 Processes which are triggered exclusvely by dementsin non
prominent positions (such as voice or place assmilation triggered only by coda consonants, or
vowd harmony triggered only by affixes), without an overriding functional motivetion, are
virtualy unattested.15 In a positiond faithfulness analys's, the aosence of progressive assmilation
processes is explained: assmilation is regressve in heterosyllabic clusters because onset features
must be preserved, by virtue of high-ranking | pent-Onser (F) congtraints. (This point is aso
made and discussed in Lombardi 19953, 1996a,c and Padgett 1995b.)

These onsat faithfulness congraints, initidly proposed by Lombardi (1995a,b) and
Padgett (1995b), require that [+release] segments adhere to their input feature specifications.16
For example, the privileged status of onset voiced obstruents in German and Polish results from
the pogitiona condraint in (26).

(26) IpeENT-ONsET(VOiCe)

For al segments x, y, where x & Input, y & Output and y is syllabified in onset position,
if Xx— y, then y is[voicg] iffx is[voice].
“Onsat segments and their input correspondents must agree in voicing.”

A violation of this congraint will be incurred by any onset segment which differs from itsinput

correspondent in voicing; when high-ranking, | penT-OnseT (Voice) places a premium on

14 see L ombardi (1996¢) for an examination, within positional faithfulness theory, of some circumstancesin
which progressive assimilation can arise. An additional exampleis presented in Chapter 4.
15 Oneclass of counterexamples can be found in regional Romance dial ects which exhibit metaphony, a
type of vowel harmony in which unstressed final high vowelstrigger raising of stressed vowels—a casein
which the non-prominent position is always the trigger. There is arguably a functional motivation behind
this process, aswell, for the final high vowelsin question are inflectional affixesin a position which is often
subject to lenition and del etion cross-linguistically. By triggering raising of stressed vowels, the features
associated with these inflectional categories are rendered more perceptible. (See Kaun 1995 for this general
approach to harmony.) Such cases may be analyzed asinvolving atype of positional maximization similar to
that discussed in Chapter 5; see also Cole & Kisseberth (1995c), Zoll (1996a,b; 1997) for recent OT
treatments of prominent phonological targets.
16 Inlight of the discussion of consonantal release above, a constraint couched solely in terms of onset
position is an oversimplification, as not all onset consonants have an equally privileged status. In onset
clusters, it isthe presonorant consonant which takes priority over other members of the cluster. To be
precise, (26) should be formulated to refer to segments which are specified as [+release] in output forms.
(For more on the importance of phonetic cues in determining the distribution of phonological contrast, see
Kirchner 1996 and works cited therein.)

Asthe examples | will consider below do not involve complex onset clusters, | will retain the simpler
onset formulation here. See Padgett (1995b) for examples of positional faithfulness analysesin which the
more specific notion of releaseis crucial.



faithfulness in onset pogtion. Through domination of congtraints which pendize marked
structures such as voiced obstruents, 1penT-ONseT(Voice) will permit those marked structures
to occur in onset position. By contrast, the context-free | penT(voice) (the congtraint which
regulates faithfulness in codas), when subordinated to markedness congraints, will result in the
elimination of marked structure in coda pogition. Exactly this pattern of congraint interaction is
characteridtic of languages such as German, Dutch and Catalan, in which codas and onsets
exhibit asymmetriesin the digtribution of voiced obstruents. In the next section, | will analyze
one such case, Catalan, in detail.

1.3.1 Case Study: Catdan Coda Neutrdization

1.3.1.1 Language Background

Catalan is a Romance language spoken in eastern Spain, the Balearic Idands (including
Mg orca and Minorca), southeastern France and in Sardinia (Huade 1992). There is a contrast
in the language between voiced and voiceess obstruents; this contragt is neutrdized in word-
find position, and more generdly, in coda position. All obstruents are voiceless before a pause.
Thisis demongrated in (27) below, where the obstruents appear in onsat position in the lefthand
column, and in pre-pausal coda position on the right. While the voicing contrast is maintained in
onset position, only voice ess obstruents appear in coda position. (Syllable boundaries are
marked with “.”, and dternating stops appear in boldface. )



(27) Find devoicing in Catdan? (Hualde 1992)

Ip/ tip\ ‘satiated (f.) tip ‘satiasted

/bl 00.% ‘wolf (f.)’ Odp ‘wolf (m.)’

i gat\ ‘cet (f.) gat ‘cat (m.)’

/d/ \dimad?\ ‘bedoved (f.) \gimé ‘beoved (m.)
I/ pg.k\ ‘little(f.) pak ‘litle (m.)’

(o} \.mio\ ‘friend (f.)’ \.mk “friend (m.)’
&/ \.&i.éa ‘to golash’ \.skié ‘splash (M)’
IE/ mi.E\ ‘haf (f.) mig ‘haf (m.)

ffl bufa ‘to blow’ buf ‘puff of ar (m.)’
/s go.s\ ‘dog (f.)’ gos ‘dog (m.)’

1zl frins"2d  ‘French (f.) fins's  ‘French (m.)
Iy ba R\ ‘low (f.)’ baf3 ‘low (m.)

1?1 bg.?2\ ‘mad (f.)’ bgé ‘mad (m.)’

In addition to the coda neutrdization process which is exhibited in the examples of
devoicing above, there is a process of voice assmilation which gpplies in obstruent- obstruent
clusters. Underlyingly voiceless obstruents surface as voiced when followed by a voiced
obstruent; voiced obstruents devoice preceding a voiceess consonant. Thisis shown in (28),
where surface variants which differ from their underlying counterparts in voicing gopear in

boldface.

(28) Voicing assmilation in Catdan clugters (Hua de 1992)

Sngleton C C + VoicelessC C + Voiced C
Ip/  kép ‘no’ kép turd ‘no hill’ kab dil ‘no day’
/bl O0% ‘wolf (f.)’ Oopp\tit ‘gmdl walf’ Odbdulén  ‘bad wolf’
It ga ‘cat’ gatr\nkil ‘quiet cat’ cgaddulén  ‘bad cat’
Ikl pa'k ‘little pa'ktéms ‘litle time pg'gdd ‘alittle hard’
Il \mi©\  ‘friend (f.) \mik p\tit ‘little friend’ \migdulén  “bad friend’
/el mié ‘half’ mié pa ‘half bread mE 2\ ‘half day’
il bdf ‘blow’ buf p\tit ‘gmdl blow’ biv i ‘daily blow’
/9 gbs ‘dog’ gosptit ‘little dog’ oz 2av ‘blue dog’
Izl griz\ ‘gray (f.) gris p\tit ‘pdegray’ oriz NE ‘bluish gray’

Postiond privilege effects are agpparent in three agpects of the Cataan voicing system,
highlighted in the data above. Firg, the contrast between voiced and voiceless obstruents is
neutralized in syllable coda position, but not in onset position. Second, in cases of assmilation, it
is the consonant in onset position which triggers spreading of larynged features. A third indicator
of positiona privilege, related to the second, isthe fact that it is the coda consonants, rather than

17 |n Catalan, voiced stops undergo alenition process between continuants, and the prepalatal /? /
affricates in word-final position. These changes are orthogonal to the voicing alternations in question.
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those in onsat position, which undergo assmilation. They surface with different voice vaues than
thelr input correspondents, while those segmentsin onset podtion are dways faithful.

These three patterns of positiona privilege reflect the high-ranking positiond faithfulness
congraint, | penT-ONseT (Voice), repeated in (29) below.

(29)  IDENT-ONsET (Voice)
For dl segmentsx, y, wherex & Input, y & Output and y is syllabified in onset postion,

ifX - y,thenyis[voice iff x is[voiceg].

“Onsat segments and their input correspondents must agree in voicing.”

An onset ssgment which differs from itsinput correspondent in voicing will violate (29); when
high-ranking, |penT-OnseT(Voice) places a pramium on faithfulnessin onset postion.

Merdy ranking IpenT-ONseT (Voice) near the top of the congtraint hierarchy is
insufficient to account for the coda/onset asymmetries in Catalan phonology, however. In order
for pogitiond voicing effectsto be in evidence, featurd fathfulnessin positions other than the
onset (regulated by the context-free | penT(Voice)) must be subordinated to some congtraint or
congraints which demand dternation. Postiond effects thus arise when the ranking schemain
(30) holdsin the grammear:

(30) Podgtiond privilege ranking schema, Catdan
IDENT-ONSET (Voice) » € » IDENT(VOICe)

Here C represents some condtraint or congtraints which regulate the distribution of the festure
[voice]. These, through domination of 1penT(voice), will leed to voicing dternations in positions
other than the syllable onset.

In Catalan, there are two such congraints which compd voicing dternations. Thefirg is
a segmental markedness congtraint, *\V pOgsTR Which pendizes the combination of [—
sonorant] and [voice]. This congtraint reflects the cross-linguistic markedness of voiced
obstruents, relative to their voiceless counterparts. *VpOBsTR, by domination of |penT(VOICe),
will prevent voiced obstruents from occurring contrastively in coda position. However, because
the markedness congtraint is dominated by the positiond congtraint, IpenT-OnseT(Voice),
obtruents in onsat position will be unaffected. Coda neutraization is the end result of this

ranking, shown in (31).
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(31) Codaneutraization ranking
IDENT-ONsET (Voice) » *VpOBsTR » IDENT(VOICE)

The second congtraint which ingantiates € in (30) is the assmilation-favoring
Acree(voice) (Lombardi 1996a; see Padgett 1995b for discussion of the related
SpreaD(Place)).

(32)  AcREE(vOice)
Let x and y range over contiguous [—sonorant] segments. For al x,y, if X is[voicg], then

y must be [voice].
“Obgtruents in a cluster must agree in voicing.”18

Viadomination of IpenT(Voice), Agree(voice) will compe coda obstruents to be unfaithful to
their input values of [voice] if followed by obstruents with which they do not agreein voicing.

I DENT-ONsET(Voice), being ranked higher than IpenT(voice), will prevent onset consonants
from undergoing any dternation.

(33) Voice assmilaion subhierarchy
IDENT-OnsET (Voice), Acree(voice) » I penT(Voice)

Voice assmilation, triggered by onset consonants, is the result of the ranking in (33). The
combination of thisranking with the coda neutrdization subhierarchy of (31) will generate the fulll
complement of positional voicing effectsin Catdan, as| shdl shortly demondtrate. | will begin
with an examination of the digtribution of voiced and voiceess obstruentsin segmental
inventories, both in Cataan and in other languages of the world.

1.3.1.2 The Didribution of Obstruents

Before proceeding with the andyss of Catalan coda neutraization, it isimportant to

understand the ways in which marked eements may be digtributed in entire inventories, and the

18  Thisconstraint is formulated with reference to clustersin order to prevent [voice] assimilation from
occurring between obstruents and sonorants. AsLombardi (19958) notes, voice assimilation between
obstruents appearsto be restricted to clusters; voice assimilation never crossesintervening vowels,
suggesting that the spreading imperative is local. Obstruent-sonorant voicing interactions tend to arise only
between words (as in Sanskrit; Lombardi 1991) or in highly specific circumstances, such as postnasal
voicing (1t6, Mester & Padgett 1995, Pater 1996), where the phonetic motivation for assimilationis similarly
specialized. The constraints and constraint interactions which generate such assimilations are likely to differ
from those which result in assimilation in obstruent clusters. While the formulation in (32) would benefit
from further refinement, it will be sufficient for my purposes. Seelt6, Mester and Padgett (1995), Lombardi
(19958, 19964) and Pater (1996) for discussion of voicing interactions among segments of different major
classes.
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waysin which congraint interaction will derive these patterns. Cross-linguigtic surveys such as
Maddieson (1984) have shown that voiced obstruents are less common than voiceess
obstruents. Languages which include voiced obstruents in the inventory invariably also have a
series of plain or aspirated voice ess obstruents, but the reverse is not true. Voiced obstruents
imply voiceless ones, but alanguage may contain only voiceless obstruents without being ill -
formed.

Inan OT grammar, this type of implicationad markedness relaionship among segments
can be reflected directly, by means of congtraints and congraint ranking. For example, Prince &
Smolensky (1993) argue that the phenomenon of corona unmarkedness (Paradis & Prunet
1988, 1989, 1991; McCarthy & Taub 1992; Kaun 1993; Smolensky 1993; McCarthy 1994,
inter alios) reflects a universaly fixed ranking of place markedness congraints, asin (34).

(34) Pace markedness subhierarchy
*DorsaL, *LaBiAL »* CORONAL

Under such aranking, corond consonantswill be favored over both velars and |abids because
the markedness congtraint which isviolated by a corond islowest in the hierarchy. In
circumstances such as epenthess, in which faithfulness to underlying feeture specification is
irrelevant, corona consonants will be selected as optimal, as shown in (35). In this grammar, the
gyllable structure congraint OnseT dominates the anti- epenthesi's congtraint Dep, requiring a
consonant to be inserted in the onset of avowd-initid syllable. The relative ranking of the place
markedness congtraints ensures that it is acorond consonant which will be epenthesized, asin

(35¢).19

19 | ombardi (1997) gives arecent analysis of consonantal epenthesis and place markednessin OT.
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(35

Coronals are least marked

lal | Onser | *DorsaL i *LaBiaL | *CoroNAL | Dep
a ka *1 *
b. pa *1 &
C. & ta &3 =
d. a *1

In this theory, segments which are more marked in the classicd Praguian sense are literaly more
marked in the grammar (Smolensky 1993), as they incur violaions of higher-ranking congtraints
than do less marked elements (or more violations of the same congtraints).

The fixed ranking schemais one means by which featurd or sesgmental markedness
relationships are encoded in an OT grammar. However, the relative markedness of voiced and
voiceess obstruentsis arguably captured in a different manner, due to the nature of the feature
in question, [voice]. If [voice] isaprivative, rather than equipollent, feeture (as suggested by
Mester & 1t6 1989 and Cho 1990 and argued extensively by Lombardi 1991), there can be no
markedness congtraint which penalizes voice ess obgtruents. Not surprisingly, it isimpossible to
formulate constraints which make direct reference to the markedness of voiceless obstruents if
there is no [—voice] specification to pendize. Under the privative [voice] hypothess, the only
markedness congtraint which can regulate voicing in obstruentsis*VpOBsTR

(36) *VpOBsTR®
* [—son, voice]

Given such a congraint, voiced obstruents will aways be more marked, formally, than voiceess
obstruents; only the voiced obstruents can violate a markedness congtraint which regulates the

distribution of [voice].

20 Recent analyses which retain equipollent [voice] include Rubach (1990,1996), Rubach & Booij (1990),
and Lombardi (1996b), who argues that binarity is necessary in the postlexical phonology. Should binary
voicing prove to be necessary, the implicational relationship between voiced and voicel ess obstruents
could be encoded in the grammar by means of afixed ranking of markedness constraints parallel to the place
hierarchy in (34): *[—son, +voice] » *[-son, —voice]. | will assume privative [voice] throughout the
subsequent discussion, but the analysis of Catalan which appears below will not be adversely affected if
equipollent [voice] is adopted.
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It isthe relationship of markedness condraints to faithfulness congdraints which will
ultimately determine the character of alanguage s phonologica inventory. The rdevant
faithfulness congraint here is that which regul ates the mapping between input [voice] and output
[voice]. Faithfulness condraints reflect the intuition that phonological dternations are codtly,
occurring only under duress (that is, under compulsion by a higher-ranking congtraint).
(Derivationd generative phonology captures the same intuition by means of the convention on
rule formulation and gpplication: anything which is not explicitly mentioned in a phonologicd rule
remains unchanged by the application of that rule. Faithfulness is the norm, rether than the
exception.)

(37)  IpenT(voice)
For dl segments X, y, where x & Input andy & Output, if x— y, then yis[voice] iff x is

[voice].
“Correspondent segments must agree in voicing.”

This condraint will be violated by any deviation from the input specification, whether the
deviation involves the addition or subtraction of a[voice] specification. Complete identity of
Specification between input and output is the only configuration which will satisfy (37).21 The
grammar aso contains | penT-OnseT(Voice), apositiond faithfulness constraint which regulates
the occurrence of [voice] :

(38)  IDENT-ONseT (Voice)
For al ssgments x, y, wherex & Input, y & Output and y is syllabified in onset position,
if Xx= y, then yis[voicq iff x is[voicg].
“Onsat segments and ther input correspondents must agreein voicing.”

This more specific faithfulness condraint is violated only if asegment in onset pogtion differsin
voicing from its input correspondent; festurd divergences in coda consonants do not incur

violations of (38).

21 Compare this symmetrical IDENT formulation with the PARSE/FILL featural faithfulness of Kirchner
(1993) and Prince & Smolensky (1993), and the correspondence-based MA X/DEP model of featural
faithfulness mentioned in McCarthy & Prince (1995) and explored in numerous subsequent works. See also
the alternative, asymmetrical formulations of segmentally mediated featural faithfulness constraints
proposed in Orgun (1995) and Pater (1996).
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To demondtrate how the interaction of markedness and faithfulness congraints will
generate various obstruent inventories, including that of Catdan, | will work through each of the
logicaly possible ranking interactions of (36), (37), and (38). There are Six ranking permutations
in al; they arelisted in (39).

(39) Possble permutations of IpenT(VOice), IDENT-OnseT(Voice) and *VpOBSTR

a. *VpOBsTR » I DENT-ONsET(Voice) » | pENT(VOICE)
b. *VpOgsTR » IDENT(VOICE) » IDENT-ONSET(VOICE)

C. IDENT-ONsET(Voice) » IDENT(Voice) » *VDOBSTR
d. IpenT(voice) » IpenT-OnseT(Voice) » *VpOBSTR
e. IpenT(voice) *VpOBsTR» | DENT-ONSET(VOiCe)

f. IDENT-ONsET (Voice) » *VpOBsTR » | DENT(VOICE)

Though there are Sx permutations of the three condraints under congdaion, they yield only
three didinct patterns of contragtive voicing in obstruents a complete absence of voiced
obstruents in any postion (3%ab), completely free didribution of voiced obstruents in dl
positions (39c¢,d,e), and voiced obstruents only in onset position (39f).

Condgder first alanguage which does not permit voiced obstruents to occur &t dl,
regardless of syllabic position. Hawaiian is such a case; the only obstruentsin the Hawaiian
inventory are voiceless. This gap reflects a grammar in which voice markedness congraints are
given top priority; marked structure is avoided at al costs22 The combination of [voice, —son] is
amply not permitted to appear in surface forms of Hawaiian, regardless of how the segments
may be specified underlyingly. It isimpossible to be faithful to [voice] in the context of a[—
sonorant] segment, no matter wherein the syllable it occurs. Such a prohibition on marked
sructure reflects a congraint ranking in which al relevant faithfulness condraints are dominated
by the pertinent markedness congtraints. One such ranking isthat of (39a): *VpOBsTR »
IDENT-ONsET(Voice) » IpenT(voice). Under this ranking, input voiceless obstruents are

rendered faithfully in the output, asin (40).

22 Marked structure in the dimension of obstruent voicing, that is. There are many dimensions of
phonological markedness, and these dimensions may be assessed independently of one another. The
avoidance of markednessin one dimension does not imply that marked structure of all sorts must be
similarly penalized.

30



(40)  Voiceess obgtruents are faithful
/kal | *VpOBstrR | IDENT-OnseT(VOice) | IpENT(VOICE)

a= ka
b. ga * * *

In the case of avoicdessinput consonant, unfaithfulness serves no purpose, asit resultsin more
marked structure which is garnered without motivation. By conparison, the fully faithful (40b)
incurs neither markedness nor faithfulness violations.

By contradt, if the input contains a voiced obstruent, this grammar will not only permit,
but in fact require, unfaithfulness. Thisis true even if the voiced obstruent in question is
gyllabified in onset position, as shownin (41).

(41) No voiced obgtruentsin inventory

/gal | *VDOBSTR | IDENT-ONSET(VOICe) | IDENT(VOICE)

a 0 *1
b.= ka * *

Thetop-ranked markedness constraint *VpOgstr compes unfaithfulness in voicing—under
this congraint ranking it isimpossible to arrive a a surface inventory which includes voiced
obstruents.23 Language learners will not posit underlying voiced obstruents, as the grammar will
never dlow them to surface. Thisis Prince & Smolensky’s (1993) principle of Lexicon
Optimization, discussed in 81.2: in the absence of paradigmetic dternations, if two (or more)
inputs converge on the same output form, the underlying form sdected by the learner will be thet
with the most harmonic mapping from input to output. Thisis shown in the “tableau des
tableaLx” in (42).

(42) Evduating outputs of possble input forms

23 Qutcomes other than (41b) are possible, depending upon the relative ranking of other faithfulness
constraints. For example, if IDENT(sonorant) and IDENT(nasal) are ranked below IDENT (voice), the optimal
output would contain avoiced nasal sonorant, rather than a voiceless obstruent. The crucial point remains:
the ranking of markedness over some relevant faithfulness constraint or constraints results in the omission
of marked structure from the surface inventory.
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Input Output | *VpOssTrR| |DENT-ONseT(VOiICE) | IDENT(VOICE)

aw [kal |= ka
b. lgal | = ka *1 &

Full faithfulnessis maintained when input (424) is selected as the underlying form. By contrast, if

(42b) is chosen, aless harmonic input-output mapping is required, with violations of both
IDENT-ONsET(Voice) and I penT(Voice). Input (428) istherefore the preferred underlying form.

Exactly the same result, a prohibition on voiced obstruents, obtains from the congtraint
ranking in (39b): *VpOBgBsTR » IDENT(VOICE) » I DENT-ONsET(VOice). Whenever a markedness
condraint dominates al relevant faithfulness congtraints, the contrastive occurrence of marked
sructure is prohibited; the relative ranking of the positiona and context-free congtraintsis utterly
irrdlevant in this circumstance.24

(43) No voiced obstruentsin inventory

/gal | *VDOBSTR | IDENT(VOICE) | IDENT-ONSET(VOICE)

a ga *1
b.= ka & &

Just asin (41), voiced obstruents are prevented from surfacing by the ranking of markedness
over fathfulness condraints.

From the languages in which a complete prohibition on marked structure is enforced, |
turn to the opposite type of language, one in which marked structure is fredly digtributed. English
is one example of alanguage which permits a contrast between voiced and voice ess obstruents
in both onset and coda position. 25 Unrestricted, contrastive distribution of marked structure
implicates a grammar in which faithfulness condraints are of paramount importance. Retention of

input specifications takes precedence, under such aranking, over consderations of markedness.

24 However, under pressure from a higher-ranking constraint, allophonic distributions of marked structure
can be forced. For example, if aconstraint requiring intervocalic voicing were todominate* VDOBSTRIN
either (39a) or (39b), voiced obstruents would occur predictably between vowels.

25 English does exhibit restrictions on voicing within onset and coda clusters; one well-known case is the
required voicing assimilation in plural, past tense and third person singular present endings. Thereisan
extensive literature addressing this assimilation; relevant works include Harms (1973), Greenberg (1978),
Mester & 1t6 (1989), Cho (1990) and Lombardi (1991, 1996b). This restriction on voicing in tautosyllabic
clusters does not vitiate the contrastive status of voicing in English obstruentsin general.
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There are three ranking permutations which yield free contrastive digtribution of [voice]; they are
(39c,d,e), repeated in (44a,b,c) below.

(44)  Free occurrence of [voice] on obstruents

a. IDeENT-ONseT(Voice) » IpenT(Voice) » *VpOBSTR
b. IpENT(VOice) » IpENT-ONsET(VOice) » *VpOBSTR
c. Ipent(voice) *VpOBsTR» | DENT-ONsET(VOICE)

Because the context-free congraint IpenT(voice) dominates *VpOgsTr in dl three rankings,
faithfulness to input voicing must be respected in every syllabic podtion—even though grester
segmental markedness will result. Here, asin the Hawaiian case above, the relative ranking of
IpenT(Voice) and I peNT-ONseT (Voice) will have no impact on the possible outcomes of the

grammar.

Congder firg the ranking in (444). As shown in (45) and (46), this congraint hierarchy

will requirefull faithfulnessin voicing for dl obstruents.

(45) Voicdess obgruentsin inventory

Tkot/ | TpenT-OnseT(voice) | Tpent(voice) | *VpOBsTR
a = kot
b. got * * *
C. god *| > -

Here, as before, voicing of underlyingly voiceless obstruents serves no purpose; marked
Sructure is gratuitoudy generated in (45b,c) at the expense of higher-ranking faithfulness
congraints. The fully faithful (45a) is optimd. Full faithfulnessis dso optima in the case of an
input containing voiced obstruents, asin (46).

(46) Voiced obstruents occur fredy

/god/ | TpenT-ONseT(voice) | IpenT(voice) | *VpOBsTR
a kot *1 &
b. got * *
c kod *| * *
d.= god **

In this case, fiddity is required by the grammar. No devoicing is possiblein any position, for,
athough such devoicing yidds better satisfaction of *V pOgsTR, that congtraint is dominated by



both [voice] faithfulness condraints. Violation of these higher-ranking condraints, asin
(46ab,c), isfatd. All dse being equd, input voicing specifications must dways be preserved in
this grammar.

The same date of affairs holds for both of the remaining ranking permutations shown in
(44).

(47)  Contrastive voiced obstruents, Ip(voice) » Ip-OnseT(Voice) » *VpOBSTR

fgod/ T TpenT(voice) | TpenT-Onser(voice) [ *VpOgsstr
a kot *1 *
b. got * *
c kod *| * *
d.= god *

(48) Contrastive voiced obstruents; Ip(voice) *VpOBsTR » | p-ONseT(VOiCe)

7god/ | TpenT(voice) | *VDOBSTR | TDENT-ONseT (VOICE)
a kot *1 *
b. got * *
C. kod * * *
d.= god i

Under each of these rankings, faithfulness to input voicing is of paramount importance; syllabic
afiliation isirrelevant. Voiced obstruents are therefore contrastive in both onset and coda
position. This result obtains, as acomparison of (46), (47) and (48) demongtrates, regardless of
the rdaive ranking of IpenT(Voice) and IpeNT-OnseT(Voice). All that is necessary isthat the
context-free constraint dominate *V pOgstR; thiswill ensure that contrastive voiced obstruents
are fredly permitted.

Thisdass of cases, and the preceding permutations which yield the complete absence of
voiced obgtruents, demongdtrate that, while the addition of a positiond faithfulness congraint
does increase the number of possible ranking permutations (in this case, from two (2!) to sSix
(31), the sat of optimal outcomes is not correspondingly increased. The five ranking
permutations in (39a€) yield only two distinct outcomes. a complete absence of contrastive
voiced obstruents, or free occurrence of voiced obstruents. All of the rankingsin which the

generd IpenT(Voice) dominates the specific | penT-ONseT(VOICe) converge on optimal output



candidates which can be generated by a different, specific » generd ranking. Given this non-
digtinctness of results, there is no reason to assume free ranking of positional and context-free
congraints, further, if the ranking isfixed in Universd Grammear asin (49), the problem of
learning condtraint rankings in the acquigition process will be consderably smplified.

(49)  IpenT-PosiTion(F) » IpenT(F)

Asaworking hypothesis, | will henceforth assume that this specific » generd ranking schemais
held congtant in UG; further investigation may, of course, reved aneed for free rerankability of

positiond and context-free condraints.26

Only one additiond permutation of the three congtraints now remains to be examined,
namely the permutation in which the markedness congraint *V pOgstR intervenes between the
two faithfulness condraints, asin (39f), repested in (50).

(50) Podtiond neutrdization ranking
IDENT-ONsET (Voice) » *VpOBsTR » IDENT(VOICE)

Under this ranking, the didtribution of [voice] on obstruents is free only in the syllable onset.
Outside of the privileged onset position, the more marked voiced obstruents are disfavored,
instead, voiceless obstruents are preferred. Thisis a canonica pattern of positional
neutraization, ingtantiated by coda devoicing in Catdan; the ranking in (50) generatesthis
pattern without incident.

In Catalan, both voiceless and voiced obstruents are permitted to occur in onset
position without ateration of their input specifications. This is demonstrated in tableaux (51) and
(52) below.

26 | ombardi (1996a) argues that the facts of voice assimilation in Swedish require such aranking reversals
and suggeststhat (49) isthe default ranking in UG, but may be subject to reranking.
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(51) Contragtive voiceess obstruents in onset

/gos-a ‘dog (f.)' | IDENT-ONsET(Voice) | *VDOBSTR | IDENT(VOICE)
a go.2 *| e &
b. = go.s\ &

Voicing of the underlying /9, asin (518), serves no purpose. No high-ranking congtraint
compels the change from voicdess to voiced, and the resulting violation of 1penT-ONseT(Voice)
isfatd. The fully fathful (51b) isoptima. Pardld results obtain in the case of an input voiced
obstruent, asin (52).

(52) Contragtive voiced obstruents in onset

lgriz-al ‘gray (f.)' | IpENT-ONsET(VOICE) | *VDOBSTR | IDENT(VOICE
a = gri.a £
b gri.s *| & 2

Here, when the normd syllabification agorithm of the language yields onsat syllabification of the
underlying voiced obstruent, fiddlity to input voicing is essentid .27 The preceding tableaux
show that, in onset position, the distribution of [voice] on obstruentsis identicd to that of
English—reasonably 0, as the ranking which determines onset distribution in Catalan is entirely
pardld to that of English: faithfulness » markedness. The difference between the two caseslies
in the ranking of the context-free congraint | penT(Voice). Because it is dominated in the
Catdan grammar by *VpOgsrR, acrucid difference emerges: voiced obstruents are not

contrastive outsde of the onset in Catalan.

27 Catalan obeysthe Onset First Principle of Clements & Keyser (1983) (also known as the CV-rule or the
Maximal Onset principle; seeKahn 1976, Steriade 1982, It6 1986 and Blevins 1995) favoring onset (rather
than coda) syllabification of asingle intervocalic consonant. In OT terms, thisresult is accomplished by the
constraints ONSET and NOCODA, which prohibit coda syllabification of such consonants. (See Prince &
Smolensky 1993, Ch. 6 for extensive discussion and motivation of these constraints.) Both constraints must
dominate *VDOBSTRIn order to prevent [gris\] from being selected as optimal. This specific case seemsto
reflect amore general tendency, namely that violation of constraints which affect syllabification and higher-
level prosodic structureis not often compelled by strictly featural constraints such as* VDOBSTR. Prosodic
reorganization (such as adeviation from the default syllabification scheme) is not typically motivated by the
spectre of featural markedness or faithfulness violations, suggesting that constraints on prosodic structure
such as NOCODA and ONSET (usually) dominate constraints on subsegmental organization. Thanksto Rolf
Noyer and John McCarthy for raising and discussing this issue with me.
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(53) Obgruentsin coda postion must neutrdize

lgriz/ ‘gray (m.)’ | IDENT-ONseT(VOice) | *VDOBSTR | IDENT(VOICE
a giz **|
b. = gis * &

In this case, highest-ranking | penT- ONnseT(VOICe) isSmply not relevant, asthe obstruent in
question is syllabified in coda position. Both candidates satisfy IpenT-ONser(Voice), pushing
the decision down to the markedness condraint, *VpOgsTRr. It is here that (533) isfataly
eliminated; the candidate which contains two voiced obstruents is more marked than the
devoicing candidate. Without the protection of IpenT-ONseT(VOice), the coda obstruent must
devoice, asin the optima (53b).28 Obstruents which are voicdessin the input, of course,
remain voiceless in coda pogtion.

As the preceding examples have shown, the positiona congtraint IpenT-OnseT (Voice)
accounts, via condraint interaction, for the syllabificationbased larynged neutrdization pattern
of Catalan (and numerous other languages which exhibit the same effects). The ranking of
IDENT-ONsET(VOice) over *VpORsTR resultsin the presence of contrastive [voice] on
obstruents in syllable onsat position. Conversely, the dominance of *VpOgsTRr OVer
IpenT(VOice) prevents the occurrence of voiced obstruents outside of the onset postion; the
less marked voiceless obstruents are favored. The resulting pattern is a canonical case of
positiond neutraization: marked phonologica eements are permitted if and only if they appear
in afavored pogtion, the syllable onset. While the specific case at hand is one of coda

28 Here, asin (52) above, there is an alternative candidate which is not considered, namely onein which a
vowel isepenthesized in final position in order to yield onset syllabification of the root-final obstruent, and
to preserve the input voicing of that obstruent: [gri.z\]. Such a candidate can never be the optimal form for
the masculine form, indicating that one or more of the constraints violated by the epenthesis candidate must
dominate *VDOBSTR. Minimally, the epenthesis candidate v iolates DEP; this constraint is consequently
ranked above * VDOBSTRIn (i) below. Under thisranking, coda syllabification of the root-final consonant,
and devoicing of that obstruent, will be optimal.

(1) Root-final obstruents are not “rescued” by epenthesis
Igriz/ ‘gray (m.)' || DEP § ID-ONSET(voice) | *VDOBSTR | ID(voice)

a ariz : |
b. = gris * *
C. gri.d || *! *
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neutraization, the same genera ranking schema produces pardld results for other prominent
positions such as root-initia syllables and stressed syllables, as subsequent chapters will show.
1.3.1.3 Voicing in Obgtruent Clugters

Coda devoicing is not the only phenomenon in Catalan which exhibits evidence for the
privileged status of syllable onsets. In heterosyllabic obstruent clusters, there is a process of
voicing assmilation which renders coda consonantsidentica in larynged specification to the
following onset consonant. Illudtrative data are repegted in (54); it isimportant to note that the
process gpplies to both voiced and voiceess obstruents. Crucidly, it affects only those
obstruents which gppear in coda position; onset segments are not atered. Interestingly, when a
voiced coda consonant is followed by a voiced onset, both consonants retain their voicing in the
output form—coda voicing is faithfully preserved in just this circumstance.

(54) Voicng assmilation in Catdan clugters

Singleton C C + VoicdlessC C+ Voiced C
Ip/  kép ‘no’ kép turd ‘no hill’ kab di\ ‘no day’
b/ O6% ‘wolf (f.)’ Obpp\tit ‘amdl walf’ Odbdulén  “bad wolf’
o ga ‘cat’ gatr\nkil ‘quiet cat’ gaddulén  ‘bad cat’
Ikl pa'k ‘little pa'ktéms ‘litle time pg'gdd ‘alittle hard’
I/ \mi©\  ‘friend (f.) \mik p\tit ‘little friend’ \mig dulén  ‘bad friend’
/el mié ‘hdlf’ mié pa ‘half bread miE 20\ ‘half day’
il bdf ‘blow’ bUf p\tit ‘gmdl blow’ biv Zidri ‘daily blow’
/9 gbs ‘dog’ gosptit ‘little dog’ oz 2av ‘blue dog’
Izl griz2\ ‘oray (f.)y gris p\tit ‘pdegray’ oriz NE ‘bluish gray’

In dl of the above clugters, the coda consonant takes on the voicing of the following
onset, regardless of whether that onset is voiced or voiceless. In the case of avoiceess-voiced
input sequence, the assmilation processis actualy adding marked structure, and adding it in the
non-privileged coda position. Without the involvement of Agreg(voice) (32), ranked above
*VpOBSTR, Spreading of [voice] cannot be optimd, as shown in (55). (“é*” marksan

incorrect optima candidate, one which is not an actua output form.)



(55) Asamildionisimpossble

/gos blaw/ ‘blue dog’ IDENT-ONSET(VOIce) | *VDOBSTR | IDENT(VOICE)
a é gos 2aw **

b. g6z av *rx] &

C. gés pl aw *1 * * %

The markedness congtraint *V pOgsTR incurs one violaion for each pairing of [-son, voice]
which appears in a candidate; (55b) contains three voiced obstruents. The candidate in which
coda neutralization has occurred, (55a), contains only two voiced obstruents and is therefore
incorrectly sdlected as the optimal candidate.

In order for (55b) to be optima, assmilation in obstruent clusters must receive a higher
priority than the avoidance of marked structure. Put in terms of congtraints, the assmilation
congtraint Acree(voice) must dominate *VpORsTR. By trangtivity of ranking, AGre(voice)
will dso dominate | penT(Voice).

(56) Assamilaion ranking, Catdan
AcRree(voice) » *VpOgsTR » IDENT(VOICE)

Acree(voice) isviolated by any clugter of obstruents which differ in their voicing, for the
congraint requires that, if any obstruent in acluster is specified [voice], dl obstruentsin the
cluster must be. The congtraint, repeated from (26) above, isformulated asin (57).

(57)  AcreE(voice) _ o
Let x and y range over contiguous [—sonorant] segments. For al x,y, if X is[voicg], then
y must be [voice].
“Obstruentsin acdluster must agree in voicing.”

There are two means of satisfying Acree(Voice), given an input cluster such as /td/ or
/dt/ which is disharmonic in voicing: [voice] may spread to al members of the cluster (58a)29, or
it may be diminated entirely (58b).
(58) a b.

29 Note that the formulation in (57) does not require that the obstruentsin the cluster be multiply-linked to
asingle [voice] specification, but merely that they all be specified equivalently for [voice]. Separate [voice]
specificationsin (58a) would also satisfy A GREE(voice). | know of no evidence, such as geminate
inalterability effects (asin Kenstowicz & Pyle 1973, Steriade 1982, Schein & Steriade 1986, Hayes 1986a,b),
which would support one structure over the other in Catalan.
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Both strategies are employed in Catalan voice assmilation, but it is | penT-OnseT(Voice) which
determines which of the two will gpply in a particular indance. IpenT-OnseT(VOICE) requires
fathfulness to input voicing in onset podition, as we have aready seen. In cluster Stuations,
where agreement in voicing is aso required, high-ranking IpenT-OnseT dill favors fathfulness
to the onset’ s voicing specification. The full hierarchy is given in (59). (IpenT-OnseT(Voice) and
Acree(voice) are never violated by an optima candidate, as we will see, and therefore cannot
be ranked with respect to one another.)

(59) Onset privilege ranking, Catdan
IDENT-ONsET (Voice), Acree(Voice) » * VpOBsTR» | DENT(VOICE)

The end result is regressive assmilation, triggered by the obstruent in onset position, regardless
of whether that obstruent is voiceless or voiced.

Let us condder the effects of the hierarchy in (59) in some detail, beginning with a
disharmonic voiced-voice ess input sequence. One such example agppears in the tableau in (60)
below.

(60) Voicedvoicdessinput sequence; voiceless cluster isoptimal

lgriz p\tit/ ‘pde gray’ Acre=(voice) i Ip-OnseT(voice | *VpOssTr | Ip(voice)
a griz ptit *1 S
b. = gris pitit 5 =
C. Oriz it *1 L3553 <5

Because Agreg(voice) is high-ranking, the optimal output must contain a consonant cluster
which is uniformly voiced or voicdess, complete faithfulness to the input, asin (604), is
impossible. The voiceess clugter in (60b) is optima because *VpOgsTr» IpenT(Voice), and
because the input /z/ is not protected by |penT-ONseT(Voice). The dternative, (60c), does

satisy Acree(voice), but does so at the expense of IpenT-OnseT(Voice). Theinteraction of



Acree(voice) and | penT-ONaeT (Voice) with the remaining congraints thus converges on the
candidate in which the coda consonant is devoiced.30

The next combination of interest isthat of avoiced-voiced input sequence. Clusters of
thistype are permitted by the grammar to surface intact, again due to the effects of IpenT-
Onser and Agree. Thisisshownin (61).
(61) Voiced-voiced input sequence; voiced cluster is optima

/Oob dulery * bad wolf’ Acreg(voice) i Ip-Onser(voice) | *VpOssTr | Ip(voice)
a Oopdulén *| * *

b. = Odb dulén *

C. O0p tulén *1 %

Full faithfulness is compulsory, given thisinput; voicing must be retained on both the coda and
the onset consonant in the clugter. It is not necessary to assume that a single [voice] specification
is shared by both voiced consonants in (61b); merely that both consonants in the cluster agree,

and that the onset consonant determines the laryngeal state of the entire cluster.

Finally, consder the outcome of the grammar in the event of a disharmonic voicdess-
voiced consonant sequence, asin (62).

(62) Voicdess voiced input sequence; voiced cluster isoptimal

/gos blaw/ *blue dog’ Acree(voice) | Ip-Onser(voice | *VpOBsTr | Ip(voice)
a gos 7aw *| 53

b. = g0z ?av Kk *

C. gos plaw *| 5 =

Because Agre(voice) is dominant over IpenT(voice), the fully faithful (624) is doomed in this
grammar. Assmilation must occur; the only question isin which direction it will proceed.
Markedness consderations alone would favor (62¢), in which the cluster is composed of only
voicdess obgtruents, yet this candidate is not the actua output. High-ranking IpenT-

OnseT(Voice) ensures that assmilation is regressive, asin (62b); the voicing specification of the

30 The neutralization of the coda consonant before a voicel ess onset gives the effect of regressive
spreading of [—voice], without actually requiring a[—voice] specification to be present. Thisis exactly the
result obtained in Mester & 1t6 (1989), Cho (1990), Lombardi (1991) and subsequent works which combine
privative [voice] with either positional licensing or positional faithfulness. See 8§1.3.2 below for further
discussion.
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onset obstruent must be identical to that of its input correspondent. The result is a voiced
obstruent in nor privileged coda position, seemingly in conflict with the generdization that
devoicing is required in the non privileged coda postion. Yet it is precisdy the non-privileged
dtatus of the coda, reflected in lowest-ranked | penT(Voice), which yidds thisresult, aswell as
the other coda/onset asymmetries attested in Catalan clusters.

In consonant clusters, [voice] specifications must agree, even a the expense of
fathfulness to the input, because Acree(voice) dominates|penT(voice). Thereare three
different means of achieving this required agreement when the input contains a voiced obstruent:
(63) Mechanisms by which Acree(voice) is satisfied, Catalan obstruent clusters

Input C,C, [ Output C,C, Change Violation
Vd, Vs Both Vis Deletion of [voice] from C; IDENT(VOICE)
Vd, Vd Both Vd FuUll faithfulness to input —
Vis Vd Both Vd Regressive spread of [voice] from C, IDENT(VOICE)

In the event that unfaithfulness is required to satisfy Acreg(voice), it is dways the coda
obstruent, rather than the onset, which is unfaithful. Thisis because IpenT-ONseT(VOICE) »
IpeNT(Voice); under this ranking, coda consonants will always be more susceptible to
dternation (al se being equd). Crucidly, the postiond faithfulness andysis does not specify
that voiced obstruents in coda position are impossible; it Smply saysthat onsets are held to
higher standards of faithfulness than are codas. When voicing is required by some high-ranking
congraint such as Agree(voice), codas are free to be voiced. What is not possblein this
andysisisthe displacement of the onset’ s features. Thisis an important point of departure from
previous, licensing-based andlyses of the coda/onsat asymmetry, apoint | will discussin the next
Section.

1.3.2 Previous Andyses. Pogtiond Licensng

In the literature, the prevailing dterndtive to the pogdtiond fathfulness andysis of
codalonsat asymmetriesisthat of podtiond licensing (1t6 1986, 1989; Goldsmith 1989, 1990;
Lombardi 1991; Wiltshire 1992; Bosch & Wiltshire 1992; t6 & Mester 1993, 1994, 1997,
Flemming 1993; Steriade 1995; Zoll 1996a,b, 1997). The postiond licensing approach
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assumes that al phonological features must be licensed by virtue of associaion to some
prosodic position which is alegitimate licensor. In the case of onsat/coda asymmetries, the onset
is the pogition of licensing; marked festure specifications are prohibited or severdly restricted in
coda position.

There are two basic implementations of pogtiond licensang theory. The first, proposed
in 1t6 (1986, 1989), is a negative congraint which prohibits some marked festure specification
or specifications from gppearing in the coda. Thisis the Coda Condition shown in (64), where

the proscribed feature is[voice].

(64) Coda Condition (CopaConD)

In1t6’s (1986, 1989) gpplication of the Coda Condition, afeature which islinked to both coda
and onset is exempt from the congtraint, by virtue of Hayes (1986b) Linking Condition. Under
the Linking Condition, association linesin the structural description of arule or constraint must
be interpreted as exhaugtive. Thus, if the Coda Condition is formulated with asingle association
ling, asin (64), structuresin which the prohibited feeture is multiply linked will not condtitute a
violaion; only a[voice] specification which is exhaustively linked to a coda consonant will incur
aviolation of the Coda Condition. A [voice] specification which is shared between a codaand
the following onset does not condtitute a fata violation of the Coda Condition, on this
interpretation.

A more recent OT interpretation of the Coda Condition gppearsin 1t & Mester
(1997), whereit is proposed that Copa Conp is actudly the conjunction of two primitive
congraints, NoCopa and *VpOBgsTr. (See Smolensky 1995 for development of the forma
mechanism of condraint conjunction.) The resulting conjoined condraint, a separate entity
ranked above both component congraints, is violated only if the two component congraints are
both violated by some candidate. This gpproach derives the Linking Condition effect, exempting
multiply- linked feetures from violation, by formulating NoCopa as afeature-to-syllable left -

adignment congraint, where the onset afiliation of the multiply-linked place or larynged
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Specification stisfies arequirement for alignment of consonantd features at the left edge of a
gylldble (1t & Mester 1994).31

An dternative to the negative formulation of CopaConp can be found in the positive
licensing congtraint of Lombardi (1991).32 Rather than prohibiting the combination of coda and
[voice], Lombardi’s Voice Congtraint requires that any [voice] feature which is present be
licensed by association to a pre-sonorant onset consonant, asin (65):

(65) Licensing configuration for [voice]

Only [voice] specifications which gppear in this configuration will be successfully licensed.
Cruadly, a[voice] specification which is multiply-linked beween a coda and the following
ons, asin (66), islicensad; the [voice] feature in question is linked to an onset consonant
which precedes a tautosyllabic sonorant, and is therefore parasitically licensed (Lombardi
1991:43).

(66) Multiple linking satiffies licensgng requirement

In this approach, afesture need only be licensed, through association, by some dement in the
prosodic structure; the feature need not be licensed by every segment to which it is associated.
Asocidtion to an onset is sufficient to license a[voice] specification which is shared with a
preceding coda, though the coda itsalf cannot independently license [voice].

Abgtracting away from the various formad differences between the negative licensing
formulation of CopaConp and the positive statement of the VVoice Congraint, the core notion

in both approachesis the same: certain marked features, such as [voice], are not permitted to

31 NOCODA issatisfied by features shared between a coda and afollowing onset because alignment need
not becrisp, according to 1t6 & Mester (1994). The affiliation of the features to an onset consonant, which
isleftmost in asyllable, is sufficient to satisfy the left-alignment constraint, even though the same features
are affiliated with a coda consonant which is rightmost in a syllable. See [td & Mester (1994) for a careful
examination of crisp and non-crisp alignment.

32 A positive licensing theory, one employing full prosodic templates with both rich and impoverished
licensing capabilities spelled out for various prosodic positions, is developed in Goldsmith (1989, 1990),
Wiltshire (1992) and Bosch & Wiltshire (1992). The effects of this templatic approach are essentially
identical to those of Lombardi (1991), who differsin not employing explicit syllabification templates.
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gtand donein coda pogtion. My chief concern hereiswith an OT implementation of positiona
licensing, whether the rlevant congraints are formulated in positive or negative terms. For
demondgtration purposes, | will adopt the positive formulation in the subsequent discussion.
However, the problems exhibited by licensing analyses are not unique to the postive condraint
formulation; they affect the negative CopaConp aswel, as | will show in Chapter 2.

Crucidly, neither variety of licensing can account for the pervasive regressive direction
of assmilation in consonant clusters; both the positive and negetive licensng formulations require
only that a[voice] feature be associated to some onset pasition. The origin of the [voice]
gpecification in question isirrdlevant in licensing theory; either progressive or regressve
assmilation will result in awdl-formed structure, satisfying both the licensing requirement and
the assmilation congtraint. The choice between progressive and regressive assmilation
candidates is thus remanded to the markedness congtraint * VpOgsrr, which will dways favor
aVvoiceess outcome—a result not consistent with the actud facts of Catdan. By contradt, the
positiond faithfulness analyss predicts that spreading will regress from onset to coda, because
the features of the onset are preferentialy maintained, due to high-ranking IpenT-ONseT (Voice).
Both voiced and voicdess clugters are permitted, with voicing crucidly determined by the
voicing of the onst.

Assuming an OT adaptation of Lombardi’s Voice Condraint, let us consder how the
facts of Catdan will be andyzed. A working formulation is given in (67).

(67)  VocCon

For dl x, x =[voicel and dl y, y a[—son] segment such that x is associated to y, X must
be licensed. x islicensad if y precedes a tautosyllabic sonorant.

The neutrdization of voicing contrasts in coda position arises because [voice] cannot be
licensed on coda consonants. In congtraint ranking terms, VocCon must dominate
IpENT(VOice); proper licensing of [voice] takes priority over faithfulness. The result of this

ranking is shown in (68).



(68)

Coda devoicing, positiond licensng theory

lgiiz/ ‘gray (m) | VocCon | IpenT(voice) | *VpOgstr
a griz * 525
b. = gis * 25
C. kris x|

High-ranking VocCon requires that the coda [voice] specification, which isnot in alicensed
configuration, be deleted, asin the optimal (68b). Neutrdization at al postions, asin (68¢), is
ruled out by the ranking of |penT(voice) over *VpOgsTr Without the positiond 1penT-
OnNseT(voice) in the grammar, this ranking is essentia; with the reverse ranking, no voiced
obstruents would be permitted at all—devoicing would be required even in the onset position.
Theranking in (68) does not force this outcome, and therefore derives the same pattern of
results as the pogditiona faithfulness andys's developed in the preceding section.

Differences in the two theories emerge when the focusis shifted from smple postiond
neutraization to cases of voice assmilation. Here, as above, it will be necessary to assume high-
ranking Agree(voice), compelling assmilation. Crucidly, AGreg(voice) must dominate
I pEnT(VOice) (and by transitivity of ranking, *VpOBsTR), asin (69).

(69) Podtiond licenang grammar, Catalan

VocConN, Acreg(voice) » | penT(Voice) » *VDpOBSTR

Thisranking will indeed compel voice assmilation in obstruent clusters, but it cannot accurately
predict the direction of assmilation. It will, in fact, predict that al disharmonic dugters surface as

uniformly voiceless. Thisis, of course, the desired result in the case of an input voicedvoiceess

sequence.
(70)  Voiced-voicdessinput; voiceless cluster results
Igriz pitit/ *pale gray’ Acrex(voice) | VocCon | Ipent(voice) | *VpOssTR
a griz p\tit *1 *1 £33
b. = gris pitit * *
C. Qriz it * *x

Thefully fathful candidate (70g) fatdly violates Acree(voice), asit contains adisharmonic

cluster. Of the remaining two candidates, the one containing a voiceess cluster (70b) is sdlected




as optimd by lowest-ranking *VpOgsTR; (70b) and (70c) tie on dl other congtraints of
relevance.

Allowing the segmental markedness congraint to determine the outcome of assmilation
bears no bad fruit in the case above, but it has disastrous consequences when the other logically
possible disharmonic input is congdered. Thisis the case of a voicdess-voiced input sequence.
The actud Catalan output is one in which the cluster is uniformly voiced, but this grammear is
incgpable of deriving the correct result, as shown in (71).

(71)  Voicdess-voiced input; incorrect candidateis optimal

/gos blaw/ *blue dog’ AcrReg(voice) | VocCoN | Ibent(voice) | *VDOBSTR
a gos Taw * i

b. g0z 1aw * *x

C. = gos plaw * *

With only these condraints, the positiond licenang andyssis doomed to fallure, asthe
candidate with the fewest * V pOgsTr Will dways be optima in casesin which voice assmilation
IS required.

One obvious solution to the problem posed above is a modification of the assmilation
congraint, abandoning Acree(voice) in favor of adirectiond condraint, asin (72).

(72)  Auien([voice], L, Pwd, L)
For dl x, x = [voicg], there exists ay, y a PWd, such that the |eft edge of x and the left
edgeof y coincide.

Viainteraction with congtraints demanding locdlity of spreading, and prohibiting the multiple
linking of [voice] between obstruents and vowels (see 10, Mester & Padgett 1995 for one
proposal), ALien-L will presumably generate the correct results. However, this approach
misses the key generdization concerning consonantal assimilation patterns. onset fegtures are
preserved and spread in assmilation contexts. A parametrized spreading congtraint asin (72)
does not explain why assimilation in consonant clustersis amost exclusively regressve; it merely
dtipulates the direction of spread. Positiond licenang, augmented with A jgn-L, must explain

why the corresponding A ieN-R congraint (73) israrely, if ever, attested in naturd language.
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(73)  Auien([voice], R, PWd, R)
For dl x, x = [voiceg], there exists a'y, y a PWd, such that the right edge of x and the
right edge of y coincide.

This question does not arise in pogtiond faithfulness theory: there is neither A igN-R(voice) nor
ALieN-L(voice). Regressive assmilation follows sraightforwardly from the presence of | penT-
OnseT(Voice) in the grammar.
1.3.3 Condusons

Western Cataan, like many of the world' s languages, exhibits a positiond restriction on
the occurrence of voiced obstruents. they are contrastive only in syllable onset position. In coda
position, the voicing of obstruentsis entirely predictable. In the positiond faithfulness analyss
presented in 81.3.1, this asymmetry between coda and onset positions follows from the
interaction of the pogtiond and context-free faithfulness congdraints with the markedness

congtraints which disfavor voiced obstruents and disharmonic obstruent clusters, as summarized

in (74).
(74)  Summary: Condraint interactions governing Cataan obstruents
Ranking Reault
*VbOBsTR» IDENT(VOICE) Free-standing coda obstruents must be voiceless.
IDENT-ONseT(VOICE) » *VDOBSTR Onset obstruents may be voiced or voiceless.
Acree(voice) » *VpOBsTR Clugters agree in voicing, even If voiced obstruents
are derived from underlying voiceess segments.
Acree(voice) » IpenT(voice) Clugtersagreein voicing, even if deviationsfrom
the underlying [voice] specifications are required.
IDENT-ONseT(VOICE) » IpENT(VOICE) | When unfaithfulness is compdlled, coda obstruents,
rather than onsets, will be unfaithful.

The subordination of context-free faithfulnessto al other congraintsin the relevant congraint
subhierarchy forces coda obstruents to undergo neutralization (when isolated) or assmilation
(when in aclugter). By contragt, high-ranking | peNT-ONseT (Voice) protects obstruentsin onset
position from undergoing ether neutraization (thereby permitting the full range of voicing
contrasts in onset pogtion) or assmilation (thus generating invariant regressve assmilation). As
we have seen, no other pattern of positional asymmetry is possible with such a grammar—and,
contrary to the predictions of the positiond licensing approach considered in §1.3.2, other



patterns of positional asymmetry arerarely, if ever, atested. In Chapter 2, | turn to cases of
privilege which key on root-initid syllables, demondtrating both the advantages of positiona
faithfulness theory and the shortcomings of postiond licensing.
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CHAPTER 2
ROOT-INITIAL FAITHFULNESS

2.1  Introduction

Pogtiond asymmetriesin festure digtribution &t the syllabic level are wdl-known from
the work of Steriade (1982), I1t6 (1986, 1989), Goldsmith (1989, 1990) and Lombardi (1991),
among others. Syllable onsats typicaly permit more, and more marked, segments than do
gyllable codas. While investigations of syllable-level asymmetries have been numerous and
fruitful, phonologica asymmetries associated with other structura positions have largely been
overlooked.

Root-initid syllables condtitute one such case. Phonologicdly, initid syllables exhibit dll
of the asymmetricad behaviorstypicd of “srong licensers’: they permit awide range of marked
segments, trigger directiona phonological processes, and resist the application of otherwise
regular dternations. In this chapter, | will argue that the phonologically privileged status of root-
initid syllables arises from high-ranking initia- syllable faithfulness congraints. Such congtraints
encompass dl three aspects of phonollbgcal privilege which are digplayed by initial syllables. |
begin with asurvey of initid syllable privilege effects.

2.2 Initid Syllable Privilege

2.2.1 Psychalinguigic Evidence

One source of evidence for initid-syllable postiond privilege may be found in the
domain of lexica access and language processing. There is a consderable body of
psycholinguigtic research which indicates that word-initia materid, either poken or written,
plays akey rolein lexica access, word recognition and speech production. Some of this
evidenceisoutlined in (1) below. (See Hall 1988, 1992; Hawkins & Cutler 1988 for further

examples and discussion of the relevant literature.)
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Q) Initidity effectsin processingt

» Utterance-initiad portions make better cues for word recognition and lexica
retrieva than either find or medid portions (Horowitz et al. 1968; Horowitz
et al. 1969; Nooteboom 1981)

* Initid materid is most frequently recalled by subjects in atip-of-the-tongue
state (Brown & McNeill 1966)

*  Word onsets are the most effective cues in inducing recdl of the target word
in tip-of-the-tongue states (Freedman & Landauer 1966)

» Mispronunciations are detected more frequently in initia pogtions than n
later positions (Cole 1973; Cole & Jakimik 1978, 1980)

*  Mispronunciaions in word onsets are less likely to be fluently replaced in a
speech shadowing task than errorsin later positions (Marden-Wilson 1975;
MardenWilson & Welsh 1978)

From evidence of thistype, Hawkins and Cutler (1988: 299) conclude that the temporal
sructure of lexicd entriesis “of paramount importance’ in the lexicon. They further “suggest that
the pervasiveness of onsat salience, expressing itself not only in auditory comprehension but in
reading aswell, and in pardld effects in speech production, argues that the importance of the
tempora structure of words in their mental representation extends beyond the auditory access
code.” In this context, the predictions of Nooteboom (1981: 422) take on particular
ggnificance “..lexica itemswill generdly carry more information early in the word then late in
the word. In phonologica terms one would predict thet (i) in the initid position there will bea
greater variety of different phonemes and phoneme combinations than in word-fina pogtion,
and (i) word initid phonemes will suffer less than word find phonemes from assmilation and
coarticulation rules.”

Nooteboom’ s predictions appear to be borne out cross linguidicaly. There are many
examples of phonologica behavior which turn on the root-initia/non-initid syllable distinction. |

turn to an overview of such examplesin §2.2.2.

1 Intheliterature cited here, the distinction between word -initial and root-initial is not systematically
explored—in many, it is difficult to determine whether only unprefixed forms, or both prefixed and unprefixed
words, were used as stimuli. The processing of prefixal morphology is an interesting and complex matter. See
Hall (1992) for auseful summary and discussion of theissues.
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2.2.2 Phonological Evidence of Pogtiond Privilege

Phonological asymmetries between root-initial and nonrinitid syllables are well-
documented in the descriptive and generative phonologicd literature. Positiona neutraization of
vocalic contrasts outside of the root-initia syllable is particularly common in languages which
exhibit vowe harmony, and is robudly atested in avariety of languages and language families
including Turkic, Tungusic, Mongoalian, Finno-Ugric, and Bantu. (Many cases of non-initid
vowel neutraization are documented and/or discussed in Trubetzkoy 1939; Bach 1968; Haiman
1972; Ringen 1975; Kiparsky 1981, 1988; Clements & Sezer 1982; Goldsmith 1985; Steriade
1979, 1993c, 1995; Hulst & Weijer 1995, to mention only afew.) In languages thet exhibit
nortinitia neutraization of vowe contragts, the vowe inventory in nor-initia syllablesistypicaly
asubset of the full vowd inventory appearing in root-initid syllables. Furthermore, membership
in the norrinitid inventory is not random: non-initid vowels are generaly less marked than, or
identica to, the members of the vowe inventory which appear in root-initid syllables.

One language which exhibits this pattern of postiona neutraizetion is Shona, a Bantu
language of Zimbabwe. In Shona verbs, vowe height may vary fregly in root-initid podtion, as
in (2). However, vowd height in nonrinitid syllablesis severdy restricted; non-initid mid vowes
may surface only if preceded by an initid mid vowe.

2 Initid vowe height variesfredy

pera ‘end’
tsveta ‘dick’
LNna ‘sew’

ipa ‘be evil’
iBa ‘come out’
bvuma ‘agree
iata ‘hold’
shamba ‘wad



(©)] Norrinitid height isredricted

tonhor- ‘becold’ buruk - ‘dismount’
pember- ‘dancefor joy’ Imuk- ‘stand up’
bover- ‘collapseinwards  turikir- ‘trandate
charuk- ‘jump over/across
tandanis- ‘chase

There are no Shona verbs in which mid vowe s follow either low or high vowes. Only the

peripherd vowelsi, u and a are contragtive in non-initid syllables.

Pogtiond redrictions on inventory are not limited to the relm of vowel fegtures. In

many languages, consonanta contrasts are confined to root-initia syllables. Representative

examples of both vocalic and consonanta positiona neutrdization are displayed in (4) below.

4 Root-initid/non-initid inventory asymmetries

L anguage: Inventory includes. Initial s Non-nitial s :

Tuva (Turkic) Pain & glottalized vowels | Both plain & glottalized No glottalized vowels
(Krueger 1977) vowels

Turkic family Round & unround vowels | Round & unround vowels | Round vowelsonly via

(Comrie 1981; Kaun
1995)

harmony with a round
initial

Hungarian

High & mid front rounded

High & mid front rounded

Mid front rounded

(C. Ringen, persona vowels vowels vowelsonly after
communication) front rounded
vowels
1X 60 (Bushman) Click & non-click Click & non-click No clicks
(Traill 1985) consonants consonants
Tamil (Dravidian) High, mid & low vowels High, mid & low vowels No mid vowels
(Christdas 1988; Round & unround vowels | Round & unround vowels | No round vowels

Bosch & Wiltshire
1992)

Linked & independent
POA in codaposition

Linked & independent POA

in codaposition

Only linked POA in coda
position

Malayalam (Dravidian)
(Wiltshire 1992)

Labial, Dorsal & avariety
of Coronal
consonants

Independent place of
articulation in coda
position

Place of articulation in
coda must be shared
by following onset

Dhangar-Kurux

Ora & nasal vowels

Oral & nasal vowels

No nasal vowels

(Dravidian) Long & short vowels Long & short vowels No long vowels
(Gordon 1976)

Shona (Bantu) High, mid & low vowels High, mid & low vowels Mid only via harmony
(Fortune 1955) with amid in the

(many other Bantu
languages exhibit

initia syllable

parallel facts)
Shilluk (Nilotic) Pain, palatalized & Pain, palatalized & No palatalized or
(Gilley 1992) labialized consonants labialized consonants labialized

Doyayo (Niger-Congo)
(Wiering & Wiering
1994)

Voiceless, voiced &
implosive consonants
Labiovelar stops (k-p,g-b)

Voiceless, voiced &
implosive consonants
Labiovelar stops

consonants
No implosives (i. &)

No labiovelar stops

Bashkir (Turkic)
(Poppe 1964)

High, mid & low vowels

High, mid & low vowels

No high vowels




Further examples may be found in many languages of diverse genetic affiliation.

In addition to permitting awider range of more marked segments, root-initid syllables
frequently act astriggers of phonologica processes such as vowd harmony, or preferentidly fall
to undergo an otherwise regular process. Pdatal and/or rounding harmony in many Altaic
languages can be characterized as spreading triggered by the root-initid syllable. Shona height
harmony (and numerous other examples of height harmony in Bantu languages) dso fdlsinto this
category; harmony isinitiated by a segment in the privileged root-initid syllable. The second
phenomenon, in which segmentsin the root-initid syllable fall to undergo a process is
indantiated in Tamil, where codas of initid syllables do not undergo place assmilation, and in
Zulu, in which root-initid consonants fail to undergo an otherwise regular process of
dissmilation. Further examples of initiad syllable resstance can befound in Leti, an Ausronesian
language, and Korean. Hume (1996) discusses the occurrence of metathesisin the Austronesian
language Leti. In Leti, metathesisis a pervasive srategy employed in the satisfaction of avariety
of phrase-level prosodic structure congraints. However, while metathesis gpplies fredy to
word-final sequences, it never gppliesin root-initid environments. Findly, Kang (in preparation)
(cited in Hume 1996) reports on a process of glide deletion in Seoul Korean which appliesat a
sgnificantly higher rate in nontinitid syllablesthen ininitid syllables

In this chepter, | will argue that both initidly-determined positiona neutrdization and
intidly-triggered or -blocked phonologica processes result from a high-ranking postiona
faithfulness congraint, IpenT-s 1(F), formulated asin (5).

(5  Ipent-s4(F)
Let b be an output segment in the root-initid syllable, and a itsinput correspondent.
If b is[gF], then a must be [gF].

“An output segment in s ; and the input correspondent of that segment must have
identical feature pecifications.”

This congraint belongsin the same family asthe familiar IpenT(F) of McCarthy & Prince
(1995), and universaly dominatesit, as shownin (6).

(6) Universd ranking, initid syllable faithfulness subhierarchy
IDENT-S 1 (F) » IDENT(F)



Non-initid neutraization of contrast arises when some markedness constraint or
constraints intervene in the ranking shown in (6). For example, the absence of mid vowels
outside of root-initial syllables results from the ranking shown in (7), where the intervening
markedness constraint is *Mp (*[-high, How]).

@) Pogtiond limitations on phonemic mid vowels

IDENT-S 4 (high) »* M p » I pENnT(high)

Theranking of IpenT-Ss 4 (high) » *Mp will result in the preservation of underlying height
contrastsin root-initid syllables. Conversdly, the ranking *Mp » IpenT(high) prohibits
preservation of input mid vowels outside of the root-initid syllable.

The other two privileged behaviors exhibited by root-initid syllables, triggering of
phonologica processes and blocking of phonological processes, derive from the same basic
pattern of ranking shown in (7). In an OT grammar, phonologica processes are manifested
when some markedness congtraint dominates a faithfulness congtraint, thereby forcing an
dternation. For example, nasd harmony may result from the ranking of A ien(nesd) »
| penT(nasal), place assimilation from the ranking Spreap(Place) » |penT(Place) (Padgett
1995b), and so on.

Initid- syllabletriggering and blocking of phonological processes such as nasa harmony
and place assmilation derive from the ranking schemain (8) below, where M represents any

markedness condtraint.

(8 Initid- syllable triggering and blocking schema
IDENT-S 1(F) » M » IpENT(F)

Theranking of IpenT-s ;(F) » M renders any element in the root-initid syllable immune to the
application of the phonologica process characterized by the ranking of M » IpenT(F). An
example of thistype will be presented in §2.3 below.

The remainder of the chapter is organized asfollows. In 82.3, | examine the role of
IDENT-S 4(F) in characterizing Shona height harmony. In Shona, contrastive mid vowels occur
only inroot-initid syllables, esawhere, they arise predictably through harmony. This pattern
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derives from the ranking schemaiin (8). Section 2.4 provides an andyss of Tamil, alanguage
which exhibits multiple reflexes of high-ranking I penT-s 4 (F). In Tamil, asin Shona, mid vowels
are limited to root-initia syllables. Furthermore, coda consonantsin initiad syllables may have an
independent place of articulation, those codas of nonrinitid syllables may not. We will seethat
highranking I penT-S 1 (F) congtraints are again the key to characterizing both the distribution of
both vowel height and of coda place of articulation in Tamil. The key findings of the chapter are
summarized in 82.5.

2.3  Pogtiond Neutrdization and Harmony in Shona

2.3.1 Daaand Generdizations

Shonais a Bantu language spoken primarily in Zimbabwe; it belongsin Area S,
according to the classification system of Guthrie (1967). The descriptive and generdtive
literature on Shona is extensive, particularly in the realm of tona phonology. (Notable generative
works on Shona tone include Myers 1987 and Odden 1981.) Our focus here will not be on the
tond properties of Shona, but rather on the distribution of vowe height in the verba system.

The digribution of the fegture [high] in Shona verbs is a classc example of positiona
neutrdization accompanied by vowe harmony: the mid vowelse and o in Shonaverbs are
contrastive only in root-initia syllables2 They gppear in subsequent syllables only when
preceded by amid vowel in root-initid pogtion. A gring of height-harmonic Shonavowesis
therefore firmly anchored in the root-initid syllables

Shona has athree-height vowe system comprised of five surface vowds. The vowels of
Shona and the surface feature specifications assumed are shown in (9) below. (Unless otherwise

noted, the data and generalizations which follow are drawn from Fortune 1955, who describes

2 Intheinterest of internal consistency, | have adopted the term “root” in the discussion of Shona, rather
than “radical”, which is commonly used in the Bantuist literature.

3 Thediscussion and analysis which follow are restricted to Shona, for largely practical reasons. The
same basic pattern of height distribution occursin many other Bantu languages which have a five-vowel
inventory (e.g., Kinyarwanda (Kimenyi 1979), Lamba (Kenstowicz & Kisseberth 1979: 72), and the analysis
presented here can be extended to such cases straightforwardly.
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the Zezuru didect of Shona. Tone and vowel length have been omitted throughout; length

occurs only in penultimate syllables, as areflex of dress)

)
_ [back] [round] [high] [Tow]
G v = ; -
e j— —_ - —_
) + + - —
a + - — T

In Shona, asin most languages with triangular vowe systems, the low vowd is inert with respect
to vowd harmony; a sysematicaly fails to pattern with the [-high] vowese and o: The
appearance of aroot-initid a does not permit subsequent mid vowe s (indicating that the [-high]
gpecification of a isnot available for linkage to a subsequent non-low vowe). Furthermore, the
digribution of [-high] a isfree, not redtricted to the initid syllable as are the [-high] mid vowels
The rdlaive freedom of the low vowd will emerge from condraint interaction, as shown in
8§2.3.3 below .4

While the digtribution of a isfreein Shona verbs, the occurrence of high and mid vowels
issubject to certain limitations. Verb stems are composed of averbroot and any number of
optiond derivationa extensions, verb roots are primarily CVC in shape, but polysyllabic roots
are not uncommon. In theinitid syllable of averb sem, there are no redtrictions on the
occurrence of vowel features. However, in nortinitid syllables (whether in theroot or in an
extenson), only [round], [back] and [low] may vary fregly. The vaue of the fegture [high] is
determined by the height of a preceding vowe: mid vowels may appear non-initidly only if
preceded by amid vowel. In order for astring of mid vowdsto belicit, the leftmost vowe must
appear in aroot-initid syllable. (Thus, a sequence CeCe, where C = any consonant, isnot
possible if preceded by aroot-initid high or low vowd: *CiCeCe, * CaCeCe) High vowels

4 No phonological theory of vowel height features that | am aware can adequately explain the widespread
failure of low vowels to interact with high or mid vowels in height-sensitive processes. (Rare exceptions
include various examples of vowel coal escence (de Haas 1988), Romance metaphony (Calabrese 1988,
Hualde 1989):, and Woleian raising (Sohn 1971, 1975).) If the low vowels are represented with the same
features as vowels of other heights, this asymmetry in behavior is unexpected. Theissue of vowel height
representation is, however, orthogonal to the characterization of non-initial neutralization. See Clements
(1991), Steriade (1995) for relevant discussion of thisissue.
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may appear non-initidly if the vowe of the preceding syllable is ether high or low, but never if
the preceding vowe ismid. Thisis summarized for #s ;s , sequencesin (10), where #s |

indicates arootinitid syllable.

(10)
S, /E
i u e 0 a
#sq| i v v v
%) u Y, v v
e v v v
0 Y, v v
a Y, Y, v

Shaded cdlls in the table indicate non occurring vowe sequences. Mid vowels may not follow
ether high or low vowds, while high vowds may not follow mid. Thisis true both within verb
roots and between roots and extensons in derived forms. (The sole exception to this
generdization is found in the sequence #CeCu; nortinitia round vowes harmonize in height with
apreceding vowe only if the vowes agree in rounding. Thisis manifested in the abosence of
#CeCo sequences and the presence of #CeCu, asindicated in (10). | will ignorethisgap in the
remaining discusson; afull analyssis provided in Beckman 1997)

Dataingantiating these digtributiona generdizations are given in (11)-(16) below. In
(12), representative examples of polysyllabic verb roots are provided. (Many of the polysyllabic
roots in the language are likely to have been derived from root + extension combinations at an
earlier point in the higtory of the language; such forms gppear to have been lexicalized to varying
degrees in the synchronic grammar. Others are related to nouns or ideophones. Wherever
possible, | have excluded transparently derived roots from the list in (11).) There are no
polysyllabic roots which fal to conform to the generdizations shown in (10) above.



(12) Polysyllabic roots exhibit vowe harmonys

tonhor- ‘be cold Fi chenjer- ‘bewise M
nonok- ‘daly, deay’ Fo7 chember- ‘grow old' M
nonot- ‘scold, abuse H verer- ‘move gedthily’ M
korokod- ‘itch (nogtril)’ H vereng- ‘read; count’ M
gobor- ‘uproot’ Fo7 pember- ‘dance for joy’ H
bover- ‘ collapse inwards’ H nyemwerer- ‘gmile Fo7
kobodek - ‘becomeempty’  H
pofomadz- ‘blind (trans)’ Fo5 zendam: ‘|ean w/support at side or back’ H
pofomar- ‘be blind H chenam ‘bareteeth angrily’ H
chonjomar-  ‘sitw/buttocks& ~ H
soles of feet on ground’
fungat- ‘embrace D bvinar- ‘fade H
pfugam: ‘kned’ Fo7 findam: ‘tangle (intr.) H
ruram ‘be gtraight,’ Fo7 minak- ‘wriggle H
buruk - ‘dismount’ Fo7 Smuk- ‘stand up’ Fo7
dukup- ‘to be smdl’ H Imudz lift Fi
kumbir- ‘ask for’ M kwipur- ‘uproot’ H
turikir- ‘trandate’ Fi svetuk- ‘jump’ Fo5
serenuk- ‘water (gumsof mouth)’  H
charuk- ‘jump over/across  H tandanis- ‘chase’ Fi
ganhur- ‘limit, demarcate~ H kwazis- ‘greet’ Fo7
katuk- ‘flicker (flamey’ H

An exhaudtive list of the verba extensions, both productive and unproductive, is given in (12).

5 Datasources are abbreviated as follows: D = Doke (1967), Fi = Fivaz (1970), Fo5 = Fortune (1955), Fo7 =
Fortune (1967), H = Hannan (1981), M = Myers(1987). Data are given in the Standard Shona Orthography of
Hannan (1981), though phonetic transcription is retained for the implosives and the velar nasal. The
correspondence between orthography and pronunciation is generally very close. However, note that sv =
labialised alveolar fricative [sV], tsv = labialised alveolar affricate [tsW], sh = voicel ess pal ato-alveolar
fricative [R], ch = voicel ess palato-alveolar affricate [€] and v = voiced bilabial continuant [ ] (described as a
fricative by Fortune 1955, but as an approximant by Hannan 1981 and Pongweni 1990). Vowel length (which
is noncontrastive and appears only in the penultimate syllable, as areflex of stress) and tone are omitted
throughout.

Not all of these sources focus on the Zezuru dialect, but al of the roots cited are found in Zezuru,
according to Hannan (1981).
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(12 Shona verba extensons (Doke 1967: 66-67)

-W, -iw/-ew Passve

-ir/-er Applicaive

-ik/-ek Neuter

-i9-es, -y Causttive

-idz/-edz "

-ig-es, -igg-eses  Intensve

-irir/-erer Perfective  (fromFortune 1955; Doke says that the perfective does not
] existin Shona)

-an Reciproca

-uk/-ok, -uruk/-orok Reversve

-ur/-or, -urur/-oror "

-aur Extendgve

-d Contactive (not productive)

-am, -a Stative (not productive, according to Doke)

In (13)-(16), | give examples of derived root + extension combinations, taken from
Fortune (1955). The (a) forms show surface mid vowes in extensions, while the (b) forms give
extensons with surface high vowes. Alternating vowels are itdicized.

(13) Root + gpplicative extenson

a pera ‘end’ per-era ‘endin’
tsveta ‘dick’ tovet-era ‘stick to’
sona ‘sew’ son-era ‘saw for’
pona ‘givebirth’ pon-era ‘give birth &’

b. ipa ‘be evil’ p-ira ‘be evil for
iaa ‘hold iet-ira “hold for’
vava ‘itch’ vav-ira ‘itcha’
svetuka  ‘jump svetuk-ira ‘jump in’
pofomadza ‘blind pofomadzira ‘blind for

(14) Root + neuter extenson

a gona ‘be able gorteka ‘befeasble
veréga  ‘count’ veégeka  ‘benumerable
de‘geta  ‘keep’ che'ga-eka  ‘get kept’

b. kwira ‘dimb’ kwir-ika ‘easy to climb’
bvisa ‘remove bvis-ika ‘be eadly removed
tarisa ‘look at’ taris-ika ‘easy tolook at’

(15 Root + perfective suffix

a pota ‘goround”  pot-erera ‘go right round’
cheka ‘cut’ chek-erera  ‘cut up Smdl’
seka ‘laugh’ sek-erera ‘laugh on and on’

b. pinda ‘pass pind-irira ‘to passright through’
Iuba ‘comeout’  U&irira ‘to come out well’
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(16) Root + causative suffix

a tonda ‘face tond-esa ‘maketo face
do ga ‘adorn sl sho'gesa ‘make adorn’
oma ‘bedry’ om-esa ‘causeto get dry’

b. bvuma ‘agree bvum-isa ‘make agree
shamba  ‘was shamb-isa ‘make wash’

pamha ‘do again’ pamh-isa ‘make do again’
cheyama  ‘betwisged cheyamrisa  ‘make be twisted

The datain (11)-(16) demongtrate that high and mid vowesin Shonaare not fredy
digtributed in the verba system. Rather, the height of the root-initid vowe determinesthe height
of any subsequent non-low vowds. If theinitid vowd is[-high, +low], following [-low] vowes
must share that [-high] specification; if theinitid vowe is[+high], only the [+high] vowelsi and
u may appear subsequently. Forms such as ceyamisa ‘ make be twisted” and pofomadzira
‘blind for'’ demondrate that the low vowe a is opague to harmony, congtituting a barrier to the
extengon of amultiply-linked [high]. Following alow vowe, no further mid vowels may appesr;
ingtead, the typologicaly less marked high vowds are invarigbly found. The andyss of these
factsisgiven in section 2.3.2.

2.3.2 Prdiminaries: Markedness and Faithfulness Condraintsin OT

The digribution of vowe height in Shona, and in many other Bantu languages with
comparable harmony systems, is characterigtic of positiond neutrdization. The diginction
between high and mid vowds is maintained in root-initid syllables, giving athree-way height
contragt, but high and mid vowels are not contrastive outside of the root-initid sylldble. This
positiona restriction on segmenta congtragtiveness results from the interaction of feetural
markedness and faithfulness condraints, in the same way that language-wide inventory
redtrictions arise through markedness/faithfulnessinteraction (Prince & Smolensky 1993:
Chapter 9).

| follow the proposals of Prince & Smolensky (1993) and Smolensky (1993), who
argue that universal harmony scales, each of which encodes the relative markedness of dl
features dong a particular dimension such as place of articulaton or height, are reflected in the

grammar by means of corresponding congtraint subhierarchies. Various surveys of vowel



inventory structure (Crothers 1978, Disner 1984) indicate that the presence of mid vowelsin an
inventory implies the presence of high and low vowels, while the reverse is not true. The
universal harmony scae which reflects thisimplication is given in (17), with the corresponding
congraint dominance hierarchy in (18).

(17)  Heght markedness: Harmony Scde
High, Low > Mid

(18) Height markedness: Dominance Hierarchysé
*Mip » *HieH, *Low

The condraintsin (18) areingtantiated asin (19)—(21) below.7
(19) *Mp: *[-high, —low]
(20)  *Hign: *[+high, How]
(21) *Low:*[-high, How]

In addition to featural markedness condraints, UG includes a st of faithfulness
congraints which regulate exactness of input-output identity in vowe height specifications. The
faithfulness condraints relevant to the analyss of Shona are divided into two digtinct types. The

fird type isingtantiated in the context-free | pent constraints of (22).

6 Therelative markedness of highand low vowelsisnot clear. Jakobson (1941) and Greenberg (1966)
both propose ana > i >u implicational hierarchy, with the low vowel implied by the high front vowel.
However, Disner (1984) suggests a hierarchy of {i, a} >{e, 0} > u, based on the frequency of missing
vowelsin the 43 defective vowel systemsin the UPSID inventory; here there is no implicational relationship
between the high front and low vowels. Also, both high and low vowels are found as default segments
crosslinguistically. (For example, aisthe epenthetic vowel in Axininca Campa (Payne 1981) and Makkan
Arabic (Abu-Mansour 1987), while high vowels are epenthetic or default segmentsin avariety of languages,
including Y oruba (Pulleyblank 1988), Zulu (Beckman 1992), Nancowry (Radhakrishnan 1981) and various
Arabic dialects (I1t6 1989).) Given thisindeterminacy, it seems likely that the ranking of * HIGH and * LOW
must be subject to cross-linguistic variation.

7 For the sake of convenience, | adopt the Chomsky & Halle (1968) features for vowel height. For
aternatives, see Clements(1991), Schane (1984), Selkirk (1991ab)- Steriade’ s (1995) discussion of Bantu
height harmony is also relevant; she proposes a perceptual feature [nonperipheral] (supplementary to the
articulatory features [high] and [low]) which characterizes mid vowels. [nonperipheral] may beindirectly
licensed in non-initial syllables, viamultiple linking.
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(22)  IpenT(high)
Let a bean input segment and b its output correspondent.
If a is[ghigh], then b must be [ghigh].
“An input segment and its output correspondent must have identicdl
Specifications for the feature [high].”

IDENT(IOW)
Let a bean input ssgment and b its output correspondent.

Ifa is[glow], then b must be [glow].

“An input segment and its output correspondent must have identical
specifications for the feature [low].”

The second type of featura faithfulness congraint isarootinitid fathfulness condraint, as
shown in (23). It isthe digperson of height faithfulness according to position which is
regpongble for the asymmetrical digtribution of high and mid vowesin Shona.

(23)  IpenT-s 4(high)
Let b be an output segment in the root-initid syllable, and a itsinput correspondent.
If b is [ghigh], then a must be [ghigh].
“An output segment in s ; and the input correspondent of that segment must have
identica specifications for the fegture [high].”

Because syllabification is rdiably present only in output strings, the congtraint is formulated with
an output “focus’, in contragt to the context-free congtraints of (22). In both cases, however,
violations are incurred by any input- output mismatch in feature specifications, | penT(high) and
I DENT-S 4(high) are both violated equally by deletion of underlying specificetions and by
insartion of nor+input vaues. Through interaction with the markedness condraintsin (19)-(21),
the congraintsin (22)—(23) generate the surface patterns of height distribution which are

attested in Shona.

2.3.3 Andyss Pogtiond Neutrdization and Harmony

Asoutlined in Chapter 1, the positiond restrictions on phonologica inventory which are
characteridtic of pogtiond neutrdization result from the ranking schematized in (24).

(24) Pogtiond neutrdization ranking schema
IpENT-POsition(F) » *F » IpenT(F).

This ample ranking permits the contrastive occurrence of afegture, F, in some prominent

position; outside of that pogition, the ranking of *F abovelpenT(F) rules out contrastive



occurrences of F. In Shona, dl three vowel heights are contrastive in root-initid syllables, caling
for the ranking in (25).
(25)  IpeNT-s 1 (high), IpENT(lOW) » *Mip » *HiH, *Low
The context-free | penT(low) is high-ranking because (i) low vowels are freeto occur ininitia
gyllables, and (ii) in nortinitid syllables, only the low vowd a is completdly unfettered in its
digtribution. Low vowels do not raise, and non-low vowels do not lower; IpenT(low) isaways
sifieds

High and mid vowels are nat digtinctive nortinitidly; instead, they are predictable
according to the height of a preceding vowed. Verbs containing amid vowe in the root-initid
gyllable cong s entirely of mid vowels, while the vowelsin verbs whose initid syllable containsa
high vowd are uniformly high. There are no verbs of the shape CiCeC or CeCiC in Shona
Further, if the root-initia syllable contains alow vowd, subsequent vowels may not be mid:
*CaCeC .9 Thesefacts, taken together, argue for the ranking in (26).
(26)  IpeNT-s 4(high), IpENT(lOW) » *M|D »*HicH » IpENT(high)
The correctness of these rankings will be demongrated in the following sections.
2.3.3.1 Vowd Heght in Initid Syllables

| begin by demongtrating that the proposed ranking permits the full range of height
contrastsin root-initia syllables. Because | penT-s 4 (high) and IpenT(low) dominate dl of the
featurd markedness condraints, height specificationsin theinitid syllable will never deviate from

their input vaues in order to better satisfy festural markedness congraints. Thisisshownin

8  For the sake of simplicity, | have omitted the positional constraint IDENT-s 1 (low) throughout the
discussion. Under the ranking in (25), positional IDENT -s1(low) can have no visible effect in the grammar.

9  TheFina Vowels constitute an exception to this generalization: amid vowel e may appear after alow or
highvowel just in caseit isthe mood-marking Final Vowel characteristic of Bantu verbal morphology. In
Shona, final -e marks anumber of different moods, including subjunctive, negative habitual and potential.
Theresistance of the Final Vowelsto height harmony may reflect a high-ranking constraint which penalizes
the loss of morphological distinctions (see the discussion of MORPHDISin McCarthy & Prince 1995), or a
domain restriction on constraint applicability. | will not attempt to resolve thisissue here.
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tableaux (27)—(29) below, where only theinitid syllable is evauated againg the congtraint
hierarchy. Tableau (27) showsthat mid vowds are permitted in initid syllables.10
(27)  Initid mid vowes are permitted

Jcheyanval | Toent-s,(idh) | Toent(low) | *Mip | *Hig | *Low
a. = : =
*
b.
*1 *
C.
*! o

IpenT(low) must dominate *Mp in order to prevent lowering of an input mid vowel, asin
(27c). Note that the lowered output satisfies | penT-s 1(high), as the mid and low vowels are
both [-high]. Now we turn to an initid high vowe examplein (28).

(28) Initid high vowels are permitted

fovis-al | IpeNT-s 1(high) IDEnT(OW) | *Mip | *HicH *Low
*| : .
b.=
*
C. |
*! s

Here again, the ranking prohibits deviations from underlying height specifications in the initia
gyllable; thefully faithful (28b) is optimd. Findly, the case of aninitid low vowd isillugtrated in
(29).

(29) Initid low vowels are permitted

Fhemb-al | ToeNT-s (o) | ToeNT(IOW) | *Mip | *Higr | *Low
a. -
*! *
b.
1 * X
C. =
*

10 | assume that vowel features are organized along the lines suggested in Odden (1991), Clements (1991),
and Clements & Hume (1995), with avowel place node that dominates two dependent class nodes, Color
and Aperture. Where relevant to constraint satisfaction, | will explicitly show an Aperture node (Clements
1991, Clements & Hume 1995); otherwise, | omit it in the interest of simplicity.
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As expected, the faithful (29¢) isoptimd. Vowel height ranges freely over high, mid and low in
the root-initid syllable, due to high-ranking initid syllable fathfulness
2.3.3.2 Heght in Non-initid Syllables

Theranking displayed in (27)—(29) generates the full range of height contrasts in the
initid syllable, but it does not characterize the neutrdization of the high-mid contrast in norrinitid
gyllables. The latter arises from the ranking *M p » *HigH » IpenT(high). Thisranking, when
combined with the higher-ranking faithfulness condraints IpenT-s 4 (high) and I penT(low), will
ensure that only low or high vowes may follow an initid syllable containing alow or high vowd.
Thisisillugrated with initid low vowesin (30) and (31), where hypothetica inputs are
assumed.

(30)  No mid vowes &fter initid low

/CaCeC/l | IpenT-S 4(Nigh) Ip(low) | *Mip | *HicH i *Low | Ip(high)

a
*| *

b.
*! o

C.=

* * *

d.

*1 * %

Theinput low-mid sequence is prohibited, whether the low and mid vowels have separate
specifications of [-high] (30a) or share asingle [-high] (30b). Thisis due to the marked
character of mid vowels. Each of the two candidates fataly violates *Mp, by virtue of the [—
high, —low] combination ingtantiated on the second vowd ; the parasitism of the mid vowe on
the [-high] of initid a cannot rescue it from aviolation of *Mp. Thisis because *M|p pendizes
afeature combination, rather than an individuad feature; in each case, the marked combination of
[—high, —low] isingtantiated. Candidate (30d), in which the norrinitid vowd surfacesaslow a,

iIsdso ruled out, inthiscase by IpenT(low).11 Thisleaves (30c), in which “default” [+high] is

11 A candidate parallel to (30d), but with asingle, multiply-linked V Place or Aperture node, would farejust
as poorly on IDENT(low). In both cases, the input [-low] of the second vowel is changed to [+low] in the
output form.
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specified on the nortinitia vowel, as optimad. Mid vowels may not follow alow vowd; an input
mid vowd in this postion will be redlized as a[+high] vowd. Given an input with alow-high
sequence, the candidate (30b) will aso be preferred by the grammar. Of the non-low vowes,
only those which are [+high] may follow a.

A nonrinitid low vowd is aso permitted after an initid low vowd, as shown in (31).

(31) Low vowd lict after initid low

[CaCaCl | Tpent-s,(high) | Tp(low) | *Mip | *HicH { *Low | Tp(high)
a
*| * *
b.
*1 * * *
C.
**!
d.=
e
**!

Any deviation from the input low vowelsincurs afatd violaion of [penT(low), asin candidates
(31a,b). A comparison of (31c-€) reveds that multiple-linking of identica specifications under a
single Aperture node is preferred to a sequence of independent Aperture nodes. “Vacuous’
vowe harmony is optimd, because IpenT(low) is not violated by multiple-linking, and because
multiple linking of the Aperture node better satisfies the markedness congtraint *Low. Such
markedness congtraints, which pendize feature combinations, are best satisfied when only a
single token of the feature combination isingantiated in the representation, asin (31d). Insuch a
configuration, there is a Sngle class node which dominates the complex of festures under
consideration.

The feature-driven character of *F congtraint eval uation was pointed out in McCarthy
& Prince (1994a), and plays an important roleinthe 1t6 & Mester (1994) andydsof Lardil. In
Shona, markedness reduction is aso achieved via multiple-linking, though the linking in question
involves superordinate class nodes, rather than single features such as Corond or Labid. Thisis

because the markedness congraints which drive multiple-linking are sengtive to the presence of
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multiple cooccurring festures, and multiple festures are organized according to festure class.12
To give aunified formd characterization of congraint violation and satisfaction for featura
markedness congtraints of both the Lardil and Shonatypes, | propose the principle of Feature-
Driven Markedness, asin (32). (See dso Beckman 1997.)

(32) Feature Driven Markedness

Let Sdenote aset of festures{a, b, g, ...} and *S a markedness constraint
prohibiting the cooccurrence of the members of S.

*Srecaives one violation-mark for each node N, where
¢ N dominates dl festuresin S and

« thereis no node M such that N dominatesM and M aso dominates dl
festuresin S.

For a singleton feature markedness congtraint such as *CoronAL Where S=
{ Corond}, the node N in (32) = Corond, on the assumption that domination is areflexive
relation (Wall 1972, Bach 1974, Cushing 1978, Johnson 1978, Pullum & Zwicky 1978). One
violation-mark for * CoronaL Would therefore be assessed for each occurrence of the feature
Corond in an output form; multiple feature gpecifications incur multiple violaions of markedness
condraints, while multiple linkings of asingle feeturedo not. For example, a place-linked
nasal+consonant cluster such as nd incurs only oneviolaion of * CoroNAL; the same cluster,

when not place-linked, will incur two * CoroNAL Violaions.

(33) a One*CoroNAL Violaion b. Two *CoronAL Violaions

Thisis exactly the sense in which place markedness violations are assessed in 1t6 & Mester
(1994) and a host of other recent works, including Alderete et al. (1996); Beckman (1995,
1996), Lombardi (1995a,b) and Padgett (1995a,b).

In the case of markedness congtraints which evauate feature combinations, such as*[—

high, +low], (*Low), *[-high,—low] (*Mp), €tc., (32) callsfor violations to be assessed for

12 A treatment of Shonawhich adheres to the Feature Class Theory of Padgett (1995a,b), in which there
are no geometric class nodes, will be somewhat different in character. Combinatory featural markedness
constraints (*[F,G]) cannot be better satisfied by multiple-linking of a superordinate class hode (versus
multiple linking at the level of theindividual features F, G), as there are no superordinate class nodesin FCT.
A comparison of the two approachesis orthogonal to the matter at hand.
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each discrete node which immediately dominates the relevant feature sat. In the case of *Low,
the dominant node in question is the Aperture node. This digtinguishes the harmonizing (31d)
from the sequence of singly -linked identica vowelsin (31c), and from the candidate with
multiple Aperture nodes (31e). Feature-driven markedness effectively favors multiple-linking a
higher levels of structure, in the case of feature codccurrence constraints.13

With this understanding of featural markedness condraints, we turn to examplesin
which the initid syllable contains a high vowd. We saw above that the presence of a preceding
low vowe will permit only high or low vowesin subsequent syllables. The sameistrue when
theinitid vowd is high; the condraint hierarchy permits only high or low vowes following an
initid high vowe.
(34) Low vowd lidt after initid high

ICICaC/l | IpenT-s,(nigh) i Ip(low) | *Mip | *HieH : *Low | Ip(hign)
a =
* *

b.

*| * o
C.

*1 *% *
d.

*1 * *

Here, theidentity of the input low vowel is protected by high-ranking IpenT (low). Because the
congtraint dominates * Low, no change in underlying [+ ow] specificationsis possible,
regardiess of their position within the word. With an input low vowe in the second syllable, only
an output low vowe in that pogtion is possible.

A high vowd isdso permitted after ahigh vowe in theinitid syllable. Congder the

tableau in (35), where a sequence of input high vowe s is examined.

13 See also theUNIQUE family of constraints proposed by Benua (1996), discussed in §2.3.4 below.
UNIQUE constraints prohibit multiple-linking of phonological elements at various levels of structure from
feature to class node. For example, UNIQUE(high) isviolated by a multiply-linked [high] specification, while
UNIQUE(Aperture) isviolated by a shared Aperture node.
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(35)  Highvowd licit after initid high

ICICICT | IpenT-s1(ign) ¢ Ip(low) | *Mip | *HieH | *Low | Ip(high)
a
**!
b.=
*
C.
*! o
d.
*1 * *

No deviation from the input high- high sequence is permitted. (35d) is ruled out by the violation
of IpenT(low) incurred by the output a, and (35¢) fataly violates * M|p. Because *M|p
dominatesthe context-free | penT(high), mid vowes are generdly ruled out, unless protected by
IDENT-S 4(high). Of the remaining candidates, (35b) is favored by virtue of the single * HigH
violation it incurs. Due to the feature-driven nature of markedness assessment (32), multiple-
linking is again favored.

Because | penT(high) is very low-ranking, the ranking of *Mp shown in (35) will rule
out full faithfulness to an input high- mid sequence, just as it ruled out (35¢) above. Thisis
demondtrated in (36).
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(36)  Mid vow illigit after initial high

ICiCeCl | IpenT-s,(high) ¢ Ip(low) | *Mip | *HicH | *Low | Ip(hign)
a
**! *
b. =
* *
C.
d
d.
*! *
e.
*! * *

Here, just asin (35), the output candidate with two high vowels which share an Aperture node
(36b) is optimd, even though the input here includes amid vowe. The height of the initid vowel
is never subject to change (asin (36€)), due to undominated IpeNT-s 1 (high). With anecessarily
invariant vowd intheinitid syllable, height harmony isforced in subsequent syllables by the
ranking of the markedness congraintsin the midst of the I penT(high) subhierarchy.

There are three consequences of the proposed congtraint ranking that have been
established thusfar. Fird, vowd height ininitid syllablesisfully contrastive and may vary fredy.
Second, height in non-initid syllablesis limited to high or low when preceded by alow initid
vowel. Thisisakind of “emergence of the unmarked” effect (McCarthy & Prince 1994a). if the
vowels cannot be of identica height (i.e, if the input contains alow-high or low-mid sequence),
then only the less marked of the non-low vowels may occur in non-initia postion. (Recal that
complete identity of height feetures is prevented in such cases by high-ranking | penT(low).)
Findly, height in nortinitid syllablesis restricted to high or low when preceded by ahigh initid
vowd. Input mid vowels may not surface in this environment because of the ranking of *Mp »
IpenT(high); height harmony is the result.

Now we can turn to the digtribution of vowe height following an initid mid vowd. Only
mid or low vowes may immediatdy follow aninitid mid vowe; high vowels do not gopear in
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this position.14 Thus, we find forms such as ce"geta ‘keep’, sho'gesa ‘ make adorn’, ponera
‘givebirth at’, pofomadza ‘blind’ and ceyama ‘be twisted', but not * c€"gita, *ponira, or
other comparable examples. It is clear that non-low vowds mugt agree in height, while the low
vowels may occur fredy. These restrictions aso follow from the congraint hierarchy presented
above. Thetableau in (37) illustrates the smple case of alow vowd gppearing after aninitia
mid vowd.

(37) Low vowd liat after initid mid

[CeCaCl | Tpent-s,(high) © Tp(low) [ *Mip | *HicH { *Low | To(high)
a =
* *
b.
*! *
c.
*! * * *
d.
*! * * *

High-ranking IpenT(low) and IpenT-s 4 (high) combine forces to rule out any unfaithful surface
rendering of the input vocdism in this case. Thelow vowed may not beraised, asin (37b,c), due
to undominated IpenT (low); the initid mid vowe cannot be raised because of undominated
IDENT-S 4(high). (Theinitid vowe cannot be lowered, either, again because of IpenT(low).)
Thefully fathful (373) is optima—Iow vowes may occur fredy after mid vowels.15

The more interesting case to examine is the prohibition on a high vowe following an
initid mid. The congraint ranking established above will correctly generate height harmony,
given an input sequence of mid + high. Thisisillustrated in (38).

14 with the exception noted above, that round u does not harmonize with a precedinge. An analysis of
thisgap is presented in Beckman (1997).
15 Here, asin (30), the outcome is not affected if the mid and low vowel share only [-high].
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(38) Height harmony from amid + high sequence

/CeCICl | IpenT-s,(high) ¢ Ip(low) | *Mip | *HicH | *Low | Ip(hig)

a
*! * * *

b.=
* *

C.

* *!

d.
**! *

e
*! * *

Candidates (38a,€) fal on undominated height faithfulness congtraints, (38a) because the input
high vowel islowered in the output, thereby violating |penT(low). (38e) fails because theinitia
mid vowel surfaces as ahigh vowe in the output, thusincurring aviolation of IpenT-s 4 (high).
This leaves (38b,c,d) as contenders. Candidate (38d) exhibits apparent height harmony, in that
the input high vowe has been lowered to mid. However, the existence of two discrete height
specificationsin this candidate resultsin afata violation of *Mp. (38b) and (38c) tie on *M|p,
but the fully faithful (38c) incurs afatd violaion of *HjgH that (36b) does not suffer. This
establishes the crucia ranking *HigH » IpenT(high).

In order to complete the andyss of the digribution of height following initia mid vowes,
we must examine forms such as pofomadzira *blind for' and cheyamisa ‘make be twisted'. In
these words, a high vowd appears in the verba extensions after the low a, dthough the initid
vowd ismid; the pattern CeCaCe does not occur Thisisaregular property of height
digtribution in Shona, and is explained in much the same way as the absence of CaCeC
sequences in generd. Thisis shown in (39).16

16  candidates which incur violations of the No Crossing Constraint (Goldsmith 1976) are not considered; |
assume that line crossing is universally ill-formed and therefore not admitted in any candidates.
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(39) Low vowds are opague to harmony

[CeCaCiCl | Ip-s4(high) i Ip(low) [ *Mip | *HicH | *Low | Ip(high)
a=
* * *
b.
**! * *
C.
*| * *

Either candidate in which the [-high] of the initid mid vowe is multiply - linked to the rightmost
vowd fatdly violates some high-ranking congtraint. In the case of (39c¢), the relevant congtraint
isIpenT(low); raisng the intervening vowd from low to mid minimizes violations of *Mp, but
fails on the higher-ranking faithfulness congraint. The linking in (39b) incurs two violations of
*M|p, asthere are two distinct instances of [-high, How], dominated by two Aperture nodes.
Candidate (39a), with only one *Mp violation, is optimd; only [+high] non-low voweds may
follow a. Low vowd opecity results from high-ranking IpenT(low), and from the role of *M|p
in limiting the didtribution of mid vowes. Sharing only [-high] with a preceding low vowe does
not save amid vowe from fatdly violating *M p.

2.3.4 Conclusonsand Implications

The preceding discusson has demondirated that positiona neutrdization of height
contrasts in Shona verbs arises through the interaction of markedness and faithfulness
congraints. The privileged licensng status of the root-initia syllable results from high-ranking
I DENT-S 4(high), which forces input-output correspondence in the root-initia position, even for
the more marked mid vowels. Thisis due to the ranking of |pent-s 4(high) above both of the
featural markedness congtraints *Mp and *HigH.

The crucid role of the positiona faithfulness congtraint IpenT-s 4 (high) emerges most
clearly when we compare the effects of the proposed ranking on two smilar classes of input,
shown in (30) and (37). In one case, that of (30), alow-mid sequence (CaCeC) occurs in the

input. Such inputs can never surface intact; the non-initid vowd must emerge as a high vowe.
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(Thus, the language includes roots such as charuk-, tandanis- and ganhur -, but no comparable
forms containing mid vowes *charok-, *tandanes-, * ganhor-, etc.). By contrast, the
opposite ordering of vowes (mid-low) may surface without incident: for example, input
Icheyam:/ corresponds to output cheyam. Each of the faithful output types, schemétically
CaCeC and CeCaC, fares equdly well on the markedness congraints *Mp and *Low. Itis
the location of the marked mid vowd whichis crucid in differentiating the two forms. afree-
ganding mid vowd is permitted if and only if it occursin the root-initid syllable.

Postiond faithfulnessis crucia to an account of this difference; it cannot be derived by
replacing I pENT-s 4 (high) with ahigh-ranking A in(high) constraint. To see this, consider the
condraint in (40) below, and its gpplication in tableaux (41) and (42). (For the purposes of
demongration, | assume that the remaining congtraints and their rankings are fixed.)

(40)  Arien(fhigh], L, Roat, L)17
“Every [high] specification must be left-aigned with aroot.”

Such a congraint will favor sharing of [—high] between mid and low vowels, regardless of their
input position. This derives the correct results in the case of amid-low input, asin (41).
(41) [-high] ismultiply linked

Input: Auen-L(high) © Tp(o) [ *Mip [ *Hicn | *Low [ Tp(high)
a
*! * *
b.
*! *
C. =
* *

Candidate (41c), in which [-high] is shared by al output vowds, fares best in this circumstance,
asthere are no [high] specifications which are not |eft-aigned. Each of the other plausible output

candidates fails on a high-ranking congtraint, either A jeN-L or IpenT (low).

17 For representative examples of the use of ALIGN(F) constraintsin the analysis of harmony phenomena,
see Kirchner (1993), Akinlabi (1994, 1995), Pulleyblank (1993, 1994), Ringen & Vago (19954, b), Beckman
(1994b) and Cole & Kisseberth (1995a,b).

| consider only ALIGN-LEFT here, astheinitial position of the mid vowel iswhat is at issue.
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Now consider a case in which the order of the two input vowelsis reversed, asin (42).

(42) Low-midinput sequence

Input: Aucen-L(high) © Tp(fow) | *Mip [ *HicH | *Low [ Tp(high)
a
*! * *
b.
*! *
c &
* *

In this scenario, the congraint hierarchy incorrectly sdects candidate (42c). There is no possible
ranking of the constraints which can correctly select (41c), but rule out (42c). By condtradt,
positiond faithfulness accounts for the asymmetry, protecting a free-standing mid vowe if and
only if it originates in the root-initid syllable.18

Turning now to inputs containing only mid or high vowds, | have shown that the
perdstence of initid vaues of [high] through vowe harmony follows from the ranking of both of
the markedness congtraints *M|p and *HigH above | penT(high), and from the feature-driven
character of markedness congtraint eva uation. Following the principle of Feature-Driven
Markedness (32), multiple instances of a node or feature incur more violations than asingle
ingtance of anode or fegtur e. In Shona, asngle multiply-linked Aperture node dominating some
combination of [high] and [low] is more harmonic than two or more individud Aperture nodes
dominating the same feature specifications. Thus, feature sharing occurs whenever possible,
resulting in uniform height in the output; input e...i surfaces ase...e (38), whileunderlying i...e
surfaces asi...1 (36).

The markedness congraints themsalves, rather than a harmony-favoring congraint such
as ApieN(high) or Spareg(high), favor multiple-linking in Shona. The key role of the markedness
congdraints in Shona harmony highlights an important point: the abbsence of festure-sharingin

18  positional faithfulness differs from positional licensing in this regard, in that a positional licensing
approach favors movement of offending features or segments to privileged positions without regard for
their place of origin.
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languages which do not exhibit vowe harmony cannot be derived smply by assuming low-
ranking ALieN(F) congraints. Other congtraints in the grammar, such as featural markedness
congraints, will dso favor multiple linking as a means of best stisfaction of the congraint
hierarchy; thisisthe case in Shona. Low-ranking of AL jeN(F) adone cannot guarantee that
feature-sharing will be ruled out. Rather, UG must contain a congtraint or congraints banning
multiple-linking; when such congtraints dominate the relevant markedness condraints (such as
*Low, *CoroNAL, ALian(high), etc.), we have alanguage which does not permit multiple-
linking as ameans of reducing featurd markedness. With the opposite ranking, multiple-linking
isdlowed, in order to minimize violation of featurd markedness or dignment condraints.

Following Benua (1996), | assume that the congtraint which pendizes multiple-linking is
UNIQUE, shown in (43) below.19

(43)  Unigue
" X, X afeature or class node, x must have a unique segmenta anchor .

In alanguage such as Shona, which permits multiple linking of features, Uniqueis dominated by
the harmony- driving congtraints, as shown in (44) below.
(44)  Dominated UniQue permits multiple-linking

ICeCiCl | Tp-s,(id) [ *Mip [ *Hicn i *Low [ Unique [ Tp(high)
a=
* * *
b.
* *!
C.
**! *

In candidate (443), one violation isincurred by each Aperture node which is multiply-linked;
because there is one Aperture node which is shared, one violation is assessed. By contrast,

19 Because alanguage may prohibit one type of multiple linking, such as the linking of vowel featuresin
vowel harmony, but permit another (e.g., coda place assimilation), different UNIQUEF) constraints may be
required to regulate the linking of different feature classes. Thisis the approach adopted in Benua (1996),
where both UNIQUE(F) and UNIQUE(Class) constraints are proposed.

UNIQUE differsfrom earlier proposalsin which multiple-linking is regulated (e.g. the Multiple Linking
Constraint of Salkirk 1991a and theUNIFORM (F) constraint of Kaun 1995), in that UNIQUE is not sensitive
to the featural content of the segmentsto which afeatureislinked.
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there are no UniQue violaions in candidates (44b,c). Candidate (44a) is optimal because
UNiQuE is dominated by both *Mp and *HcH; multiple linking is optiml.

Conversdly, if UniQue» *HicH, multiple linking will be prohibited. Under such a
ranking (characterigtic of alanguage other than Shona), candidate (44b), with the unmarked
[+high] vowe in the non privileged position, is optimd. Thisis shown in (45).

(45)  Hignh-ranking UniQue prohibits multiple-linking

JCeCiCl | To-s,(Nigh) | *Mio [ UNIQUE | *HicH | *Low | To(high)
a

* *! *
b. =

* *
C.

~k~k! *

Candidate (45b) is optimal, due to the absence of multiply-linked nodes; (45a) fatdly violates
UNiIQuE. The pattern of vowel height distribution in (45b) istypical of positiona neutralization
without harmony: areatively marked dement is permitted in a privileged postion, such asthe
intiad syllable, but cannot be created in other positions via multiple-linking. Such patterns are
common cross-linguigticdly, and arise from hight ranking markedness congraints, dong with
high-ranking UniQue One example of such a system, Tamil, will be examined in detail in §2.4.
In Tamil, asin Shona, mid vowels are contragtive only in root-initiad syllables. However, Tamil

does not permit multiple-linking of height feetures, by virtue of high-ranking UniQuE.

2.4  Initid Syllable Effectsin Tamil

2.4.1 Introduction
Tamil, a South Dravidian language spoken in Indiaand Sri Lanka, illustrates a number

of interesting and complex initid- syllable faithfulness effects at the level of features, and a the
level of syllable Sructure. Tamil root-initid syllables differ from their non-initia counterpartsin
permitting festures and/or feature combinations that may not occur non-initidly. For example,

though high, mid and low short vowels may occur in root-initid syllables, only high and low




vowes may occur non-initidly. Similarly, short round vowels are limited to initid syllables,
elsawhere, only unrounded vowels occur. Findly, only initia syllable codas may have a place of
articulaion, one which is Corond, which is independent from that of the following syllable onsat.
Codasin non-initia syllables must be homorganic to afollowing onset.20

I will arguein the following sections that each of these positiona redtrictions arises from
the interaction of ahigh-ranking IpenT-s 4 constraint with a variety of markedness congtraints,
and with the other faithfulness condraints provided in UG. The neutrdization of vowe height
distinctions, for example, isaresult of the ranking IpenT-s;(high) » *Mp » IpENT(high), just a8
in Shona.

The andysis of theinitid/nontinitid asymmetry in coda point of articulation will
demongtrate the interaction of two types of postiond fathfulness condraints. Oneis the familiar
IDENT-S 4(F), and the second is IpenT-ONseT(F). Aswe saw in Chapter 1, IpenT-OnseT (F)
cdlsfor enhanced faithfulnessin syllable onsets, positions which are perceptualy privileged by
virtue of their release (apoint originaly made, for larynged fegtures, in Kingston 1985, 1990).21
Much of the acoustic information which signds the presence of contrastive consonantal features
such aslarynged state and place of articulation is carried in the segmentad release burdt. In coda
position, where release bursts are typicdly absent22, reliable cues to phonologica contrast are
dramatically reduced. In the postiond faithfulness theory of contrast and neutraization which is
proposed here, syllable onsets, which are perceptudly prominent by virtue of their release burst,
are alocus of enhanced faithfulness. Enhanced onset faithfulness, vialpent-ONser (F), hastwo
effects. High-ranking | penT-ONseT (F) permits a broad range of phonological contrasts in onset

position, and it renders onsets resistant to many phonological processes. Codas, lacking release,

20 Thereisan additional asymmetry which is discussed in Chapter 5: Initial syllables may have complex
codas, but non-initial syllables are permitted only one coda consonant.
21 Asnotedin Chapter 1, " IDENT-ONSET " is something of asimplification here, as consonants in complex
onset clusters often do not have uniform release properties. |n many languages, onset consonants are
released only if they precede atautosyllabic sonorant. (See Kingston 1985, 1990 and Lombardi 1991 for
discussion.) Although formulation asIDENT-RELEASE may be more precise, | will retain the nomenclature
of IDENT-ONSET here, as the further subtleties of the onset vs. release distinction are not relevant in Tamil.
gThere are no complex onsetsin the language.)

2 But see Selkirk (1982 ) for discussion of French, where coda consonants are rel eased.
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are accorded no specid faithfulness properties; consequently, codas often display a reduced
segmentd inventory, rdative to onsets, and often undergo assmilation. (See Lombardi 1995a,b;
Padgett 1995b; Jun 1995 for recent OT gpplications of onset faithfulnessin the analys's of
assmilation and neutraization, and Steriade 1993c for related discusson of segmentd release
and its relevance to pogtiond neutralization. Early works recognizing the importance of release
in phonologica representation include McCawley 1967 and Selkirk 1982.)

The specific postiond faithfulness constraints which account for the Tamil coda
asymmetries are IpenT-s ; (Place) and IpenT-OnseT(Place).23 These congtraints favor output
maintenance of underlying Place contrastsin onsets, and in root initid syllables. Through
interaction with the place markedness subhierarchy of Prince & Smolensky (1993), and with the
syllable markedness congtraint NoCopa (favoring open CV syllables), exactly the Tamil pettern
of factsis generated. A sgnificant result emerges from this investigation: a distinct Coda
Condition on consonanta place of articulation (1t6 1986; Goldsmith 1989, 1991; 1t6 & Mester
1993, 1994; Lombardi 1995b) is unnecessary. The effects of the Coda Condition arise from
the interaction of positiond faithfulness, featural markedness and NoCopa.

The remainder of this section is organized asfollows. | begin with an overview of the
consonant and vowe inventories of the language, and then turn to an analysis of the postiond
neutrdization and postiondly-determined alophony in the vowel systemin §2.4.3. A postiond
faithfulness anadlysis of coda consonantsis presented in 82.4.4, and contrasted with
markedness- based approaches to coda licensing in §2.4.5.

2.4.2 Language Background

Before condgdering the detalls of the Tamil andys's, afew words regarding the language
and the data sources are in order. The primary source of data and generdizations for recent
work on Tamil phonology is Christdas (1988), who describes her own diaect, spoken in the
K anniyakumari didtrict, at the southern edge of the Indian state of Tamilnadu. Christdas data

23 Here| assume that constraints may regulate entirefeature classes, though nothing crucially hinges on
this assumption. See Padgett (1995a,b) for a discussion of feature classes and their role in Optimality
Theoretic constraints.
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form the bagis of the investigation of syllable structure conducted by Schafer (1993), and for a
variety of studies conducted by Wiltshire (Bosch & Wiltshire 1992; Wiltshire 1992, 1994,
1995, 1996). Chrigtdas forms are supplemented in the latter cases by Wiltshire sfidd notes, in
which data are drawn from Tamil speskers native to the central and northern regions of
Tamilnadu.

24.2.1 Segmentd Inventory

Tamil, like many of the languages of India, has an eaborate consonant system in which
many places of articulation are contrastive. The underlying consonant inventory, as described by
Christdas (1988), isgiven in (46) below. Geminates (stops and non-rhotic sonorants) may aso
occur contrastively.

(46)  Tamil consonant phonemes24
Labid Dentd Alvedlar Retroflex Pdaa Vda

Stops p t5 t ? C | k
Contin. S i

Nasds m n B f

Laeds I /e

Rhotics @ r- A

Approx a y

The surface inventory of ssgmentsin Tamil is Somewhat more extensve. Although
voicing is not contragtive in the language, voiced and partialy voiced alophones of the
obstruents do appear in surface representation. Additiondly, there are palatalized velar sounds
(represented here as post-paatd, in accord with Christdas’ terminology), and nasal's occur
predictably at the dental and velar places of articulation. In generd, the voiced continuant
alophones of the stops appear intervocaicaly, while the voiced stop alophones occur after a
nasal.

24 | have slightly modified the transcription system employed by Christdas; retroflex segments are
represented with single characters, rather than with the subdot diacritic. Also, the use of underlining to
indicate alveolar place of articulation has been abandoned. The bridge diacritic is used for the dental
segments, and three distinct characters are used to represent the three rhotic segments.
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(47)  Tamil surface consonants
Labid Dentd  Alv. Retrofl. Pdaad PostPd. Vea Glottd

Stops pb t5d8 td 21 cC j K k g +
Contin. ? ? s i c X

Nasds m 03] n B i -

Laterals I /e

Rhotics @ r~ A

Approx. w a y

The vowd system of Tamil isreatively ample; there are five underlying vowd qudlities,
each of which may be long or short. The relative tenseness of the mid vowe s varies with

length.25
(48)  Tamil vowes

Front Back
High: I, i u,uu
Mid: g ee 0, 00
Low: a, aa

In non-initid syllables, short /i/ and /u/ are pronounced as[|] and [} ], respectively; short /al is
redlized as [€], described by Christdas (1988: 176) as fronted and non-low.26 The short mid
vowels /e/ and /o/ smply do not occur outside of the root-initid syllable. Of the long vowds,
gpparently only /aal occurs with regularity outside theinitid syllable (Christdas 1988: 174).
243  Vowe Features and Pogtional Faithfulness

2.4.3.1 Introduction
| will begin with an andyss of vowe fegture digtribution in non-initid syllables, confining
the discussion to the short vowe system.27 There are two properties of the short vowe system

which are of interest. First, as noted above, short mid vowels are not permitted outside of root-

25 There appearsto be atense/lax variation correlated with length in each of the long/short vowel pairs.
Wiltshire (1994, 1995, 1996) consistently transcribes/a/ as[v], /u/ as[U] and /i/ as[I] ininitial syllables, and
as[\],[1] and [}] elsewhere. Underlying long vowels are transcribed by Wiltshire as short, but tense: /oo/ =
[o], fii/ =i, etc.

Increased duration is also a property of the phonologically long vowels. Balasubramanian (1980: 463)
measured vowel duration for phonologically short and long vowelsin avariety of syllable structures. For al
of the vowels measured, the long vowel had a duration approximately twice that of the corresponding short
vowel.

26 Asher (1985: 218) characterizes/al in final syllables as[\], "half-open to open".
27 |nthe absence of definitive dataregarding long vowel distribution, no reliable analysis can be provided.
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initid syllablesin Christdas' didect of Tamil; there are no roots which contain a nor-initid e or
0. While the words in (49a) are well-formed, there are no Tamil words like those in (49b).

(49) a Midvowesin s, (Christdas 1988:176)  b. Nomid vowelsoutside s

@ ‘sreet *tu@”
p'@é ‘room’ *pa@’
kas ‘mosquito’ *kusg
pe@ ‘fry * pi@g

Short e and 0 are rare or non-exigent in the grammatica morphemes, aswell, a least in
Christdas dialect.28 Thisis clearly a categorica restriction: vowelsin norrinitiad syllables must
be drawn from the periphery of the vowe height continuum, avoiding the more marked mid
vowels e and o.

In addition to positiona neutrdization of vowe height, the short vowels dso exhibit
contextud alophony: vowd variantsin nonrinitia syllables are lax and centraized. The high
back vowd, redlized asround u ininitid syllables, isunrounded } in non-initids. Phonemici and
a are amilarly reduced; the various surface redizations of the vowels are shown in (50) below.
(50)  Tamil vowd redizaions

Initid s Non-initid s
i |
u }
a é
g —

Thistype of contextud alophony, here linked to the initid/nor+initid syllable didtinction, isof a
different character from the sort of positiond neutraization that characterizes the distribution of
height featuresin Tamil. No contrasts are being lost or diminated; thereis smply a contextualy

determined variation in the redization of the vowes of the high and low vowels. | will returnto a

28  Asher (1985) shows afinal ein many of the case markings where Christdas gives underlying /ay/,
surface é. Asher indicates aregional biastoward the speech of the North Arcot District of Tamilnadu, and it
is not clear whether the transcriptions reflect phonemic or phonetic forms. Asher indicates that /e/ rarely
occursinword-final position for North Arcot speakers, and is frequently replaced by a.

Thereisonereliable source of non-initial e, even in Christdas' forms. Underlying /an/ surfacesas[e~] in
phrase-final position, by virtue of afinal nasal deletion process. In other dialects, this behavior is paralleled
by final /am/, which surfaces as[g~]. The coronality and labiality of the nasals are apparently absorbed by
the preceding vowel under deletion or coalesence, resulting in the otherwise impermissible surface mid
vowels.
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discussion of thistype of alophony in §82.4.3.3 below, after providing an andlysis of the
postiond neutraization of vowe height.
2.4.3.2 Pogtiona Neutralization of Height Contrasts

In Tamil, the absence of contragtive mid vowes in nortinitiad syllables derives from the
interaction of the same faithfulness and markedness congraints which were rdevant in Shona.
These are repeated in (51) below.

(51) Fathfulness and markedness congraints, Tamil height system

|pENT(high) . , o
Correspondent segmentsin output and input have identical values for the feature

[high].

IDENT(IOW) . , o
Correspondent segmentsin output and input have identical values for the feature
[low].

IpENT-S 4 (high)
A segment in the root-initia syllable in the output and its correspondent in the
input must have identical vaues for the feature [high.

*Mp: *[-high, —low]

*High: *[+high, Jow]

*Low: *[—high, How]
Through condraint interaction, the congraints in (51) will result in the restricted digtribution of
mid vowds in Tamil. In this language, just as in Shona, the condraint subhierarchy which is
relevant is the podtiona neutrdization subhierarchy schematized in (52). The specific
ingantiation which accounts for the Tamil factsisgivenin (53).

(52) Podtiond neutraization subhierarchy, generd schema
IpENT-Position(F) » *F » IpenT(F)
(53) Pogtiond neutrdization subhierarchy, Tamil
IDENT-S 4 (high) » * Mp » IpENT(high)
The application of the ranking in (53) will be demongtrated in the following discussion.

The most basic fact to be accounted for isthe free distribution of vowe height in root-
initid syllables. High, mid and low vowd s are dl permitted in this position. Thisindicates that

IDENT-S 1(Iow), IDENT-S ;1 (high) » *Mp » *HicH, *Low; faithfulness to vowel height



specifications in the root-initia syllable takes precedence over markedness considerations.
Examples for each of the three heights are given in tableaux (54)- (56) below.

(54) Initid mid vowes are permitted

he@uwd/ | Tpent-s,(high) | IpenT-s;(ow) | *Mip | *Hid | *Low
a =
* *
b.
*1 * %
C.
*| * *

Either raisng (54b) or lowering (54c) of the input mid vowd will better satisfy the markedness
condraint *Mp, but a the expense of the high-ranking positiond faithfulness congraints. Mid
vowds are therefore licit in initia syllables. As tableaux (55) and (56) show, high and low
vowes are dso licit in this context.

(55) Initid high vowds arelicit

lc@iy/ laugn’ IDENT-s 4(NIgN) i IpENT-S;(low) | *Mip | *HieH | *Low
a =
* %
b.
*1 * *
C.
*! *! * *

Here again, the ranking prohibits deviations from underlying height specificationsin the initia
gyllable; thefully fathful (558) is optimd. Findly, the case of aninitid low vowd isillustrated in
(56).

(56) Initid low vowels are permitted

Ima@any "tree’ | Tpent-s,(high) © TpenT-s;(fow) | *Mip [ *Hicq  *Low

a =
* %

b.
*| *1 * *

C.
*| * o
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As expected, the faithful (56a) is optimal. No deviationsin height are permitted in root-initid
gyllables, regardless of the input height.

The studtion in non-initid syllablesis somewhat different. While high and low vowes
are permitted in this position, mid vowe s are not. This restriction on mid vowd digtribution
implicatesthe positiond neutraization ranking shown in (57).

(57)  IpenT-s 1(high), IDENT-s 1 (low) » *Mip » IpEnT(high), IDENT (loW)

The freedom of high and low vowe s to occur in nortinitial syllables derives from the ranking of
IpenT (high) and I penT(low) above the markedness congtraints *Higq and *Low. These
vowds are not pogitiondly restricted in digtribution, even following an initid mid vowd. The
elaborated congraint subhierarchy in (58) will account for this distribution.

(58)  IpenT-s 4(high), IDENT-S 1 (Iow) » *Mp » Ip(high), Ip(low) » *HicH, *Low

In the remainder of this section, | will demongtrate the consegquences of (58), beginning with the
restriction on mid vowels.

Just asin Shona, mid vowels are not contrastive in non-initid syllablesin Tamil. This
follows very smply from the ranking of *M)p above | penT(high), as shown in (59) below. (A
hypothetica root is consdered.)

(59) Norrinitid mid vowels are prohibited

Ipu@e/ IDENT-S1(NION) IDENT-S1(fow) [*Mip| Ip(high) Ip(low)

* |

b. =

C. =

*

Theviolaion of high-ranking *Mp in (599) isfatd. Input mid vowes in non-initid syllableswill
surface as ether high or low, depending upon the rdative ranking of the context-free
IpenT (high) and IpenT(low) congtraints. Under such circumstances, the principle of Lexicon

Optimization (Prince & Smolensky 1993) favors input representations which do not include mid



vowelsin noninitid syllables. In essence, the language learner will never post inputs like thet in
(59). Aninput high or low vowe in the second syllable will dways yield a more harmonic input-
output mapping for such forms.

In contrast to the mid vowes, high or low vowels are permitted outside of the initia
gyllable. Thisisdueto the ranking of |penT(high), IpenT(Iow) above the markedness
congtraints *HicH, *Low. The consequences of the full ranking are demonstrated in (60),
where the input includes a norrinitia high vowe.

(60)  Norrinitid high vowds are permitted

Imunliy/ || Toent-sq(high), [*Mip| Ip(high) Ip(low) | *Hicn | *Low
IDENT-S ; (Iow)
a =
*%*
b.
* * *
C.
*! *! * *

Any lowering of theinput high vowd in the second syllable incurs afatd congraint violation.
Candidate (60b) violates *Mp, and (60c) violates both of the context-free fathfulness
congdraints. Thereis no mativation from a higher-ranking markedness congtraint to deviate from
the input height specification; the fully faithful (60a) is optimdl.

The behavior of nor-initid low vowds is exactly pardld to that of the high vowels, as
shown in (61) below.

(61) Norinitid low vowes are permitted

Ima@anv “tree’ | Tpent-s;(high), [*Mip| Tp(high) | Tp(low) [ *Hicq | *Low
IDENT-S ;(low)

a =
**

* | *| * *




*| * *

Here, again, full faithfulnessis optimd, asthereisno congraint domineting 1pent (high),
I penT (Ilow) which would favor an unfaithful output.

Thusfar, | have demondrated that the congtraint subhierarchy in (58) will alow high and
low vowe s to occur in any structura position, due to the ranking IpenT(high), IpenT(low) »
*HicH, *Low. Mid voweds are aso correctly permitted ininitia syllables, but prohibitted in
nortinitiad syllables Thisfollows from the ranking IpenT-s 4 (high), IDENT-S 4 (Iow) » *M|p »
IpenT(high), IpEnT(low). However, there is one class of candidates that has not been examined
thusfar: those in which the height features of anon-initid mid vowe are shared with amid vowel
intheinitid syllable, asin (62) below.

(62)

Thisconfiguration isnat lict in Tamil, though it iswel-formed in Shona. Vowe harmony is not
possblein Tamil.

The digtinction between Shona, which permits height harmony, and Tamil, which does
not, liesin the relative ranking of the UniQue congtraint. In Shona, UniQueis dominated by the
markedness congtraints *Mp and * HicH, which themsdves dominate | penT(high); the result
(as shown in (38) above) isthat feature-sharing is preferred to multiple individud vowe
gestures. By contrast, UniQuE is high-ranking in Tamil. Sharing of vowe features is not
tolerated, even if feature- sharing would reduce markedness violations. In tableau (63), |

examine a hypothetica input which contains a sequence of mid vowels.



(63)  Hignh-ranking UniQue prohibits multiple-linking

lpe@eya | *Mip | Unigue | Ip(low) i Ip(high) [ *HieH | *Low
a=
* * * *
b.
**! *
C.
* *! *

Candidate (63b), in which there are two independent mid vowels, incurs two violations of
*Mp. The remaining candidates, (638 and (63b), tie on *M|p. However, the candidate which
invokes multiple linking, (63c), is ruled out by high-ranking Unique.20 Candidate (63a), which
displaces an input mid vowe with an output high vowe, is optima. Vowd harmony is not
possblein this grammar.

Tamil, like Shona, is an example of positiond neutrdization of vowe height. Mid vowels
are contragtive in initial syllables, but not in norinitia pogtions. Thisbasic redtriction arisesfrom
the pogtiond neutrdization subhierarchy given in (64) below.

(64) Positiond neutraization of height
IDENT-S 4 (high), IDENT-S 1(Iow) » *Mp » IpENT(high)

The two languages differ in whether mid vowe s are ever possible in non-initid syllables In
Shona, the ranking of Unique below the markedness constraints * M p and *HigH ensures that
multiple-linking is possible, and in fact, required. Conversaly, vowed harmony isruled out in
Tamil, dueto the ranking of UniQue» *HigH.

2.4.3.3 Contextua Allophony

In the preceding section, | focused on the distribution of mid vowesin norinitid
gyllables. Before turning to the behavior of coda consonantsin Tamil, afew words concerning

the contextua alophony of high and low vowels are warranted. As noted in §2.4.3.1 above, the

29 UNIQUE must minimally dominate * HIGH in order to prohibit multiple linking; it may also dominate
*MID, though there is no evidence which bears directly on this question.
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high and low vowels have lax and centraized alophonesin norrinitid syllables Thisisshownin

(65) below.
(65)  Tamil vowd dlophones
Initi_d S Non-intid s
I |
u }
a é

The Tamil pattern of contextud alophony is smilar to other patterns which are quite
common crosdinguidicaly. While some of the contexts by which alophony is determined do
overlap with the st of privileged positions, many other determinants of contextua alophony
have little or no connection to phonologica privilege. In many cases, the conditioning are
arguably phonetic, rather than phonologicd, involving CV or VC coarticulaion, low-leve
vaiationsin duration, etc. A partid list of alophony-determining contexts is given in (66) below.

(66) Some contextud determinants of vocdic alophony

e Initid/norvinitid s (Tamil)

* Stressed/unstressed s

* Long/short vowd (Hungariana vs. @, € vs. ")
* Closed/open s (Javanese)

* Preceding or following uvular C

* Preceding or following pharynged C

* Preceding or following retroflex C (English)

Although the context which determines the Tamil dlophony shown in (65) isinitid vs.
nonrinitid syllable, this type of variation differsin severa repects from the positiond
neutrdization of the mid/non-mid contrast discussed in the preceding section. First and
foremost, no phonological contragts are being neutralized in (65); the high vs. low and front vs.
back contrasts are fully maintained. Second, the vowel inventories which occur ininitid and
noninitid syllables do not stand in the superset/subset relation which is characteristic of
positiona neutraization. The (non-high) vowes which occur in nontinitid syllablesare not a
relatively less marked subset of the vowelsin initid syllables. Ingteed, they are an entirdly distinct
st of dlophones, and arguably a more marked set. It isimportant to note that the reduced
vowel variants which appear non-initidly cannot appear in initiad syllables. There are two

different requirements imposed on the surface vowd system of Tamil: firgt, non-mid vowdsin
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initid syllables must be peripherd {i, u, &, and second, subsequent vowes must be non
periphera {|, }, €}. No mixing of thetwo satsis permitted.

To see how such a pattern of alophony may be generated, | will assume that the
peripheral vowels bear vowe Place features along the lines of Clements (1991), Clements &
Hume (1995). Front i is Corona, round u Labid and low a Pharynged. If the nortinitid vowes
are characterized by loss of Place features, the contextud variantsin non-initia syllables can be
generated by the ranking in (67), where Place is avariable over the three peripherd place
features.

(67) Norinitid syllable alophony
IDENT-S ;(Place) » *PLace » I penT(Place)
The gpplication of this ranking is shown in (68).
(68) Placeisprohibited in non-initid syllables
te@ud | Tpent-s (Place) | *PLace | Toent(Place)

a.

*|

b. = @} *
The congtraint hierarchy will correctly select the place-less vowe dlophonesin non-initid

gyllables, regardless of whether the input vowels bear place or not. Thisis the pattern
characterigtic of alophonic dternationsin OT; see McCarthy & Prince (1995) and Kirchner
(1995) for discussion.

However, when we turn to the initia syllable dlophony, a complication arises. Here,
IDENT-S ;(Place) must be dominated by some congtraint forcing initia syllables to bear place
gpecifications. Not only must the grammar permit vowe's to have a place pecification in the
initid syllable, but it must prohibit placeless vowds in this pogtion.30 From arich base, the
condraint hierarchy must converge on outputs which have Place-ful initid syllables Aninput }, |

or é whichisin the root-initid syllable must acquire a place pecification, at the expense of

30 Thisistrue even if the distinction between peripheral and non-peripheral is characterized by some
means other than place features. For example, if the reduced vowelsinvolve less articulatory effort
(following recent work by Kirchner), the constraint hierarchy must include a constraint requiring more or
maximal effortininitia syllables.
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IDENT-S ;(Place). This, too, is characteristic of an alophonic aternation: surface output is fixed,
regardiess of the input vowel quality. While the exact character of the Tamil dternation is
somewhat unclear, it isingructive, as it demondrates that postiond faithfulness may be
overridden by other congtraints. Tamil coda consonants provide an additional example in which
positiona faithfulness may be dominated by other condraintsin the hierarchy. It isto this
example that | now turn.

2.4.4 Tamil Coda Consonants

2.4.4.1 Introduction

Turning from the rdaively smple domain of vowe fegture restrictions, | will now
consder the didribution of coda consonantsin Tamil. Aswe shdl seg, the language exhibits two
overlapping but distinct patterns of coda behavior which crucidly rely podtiond digtinctions.
Both patternsinvolve retrictions on the distribution of place features which are independently
attested in other languages.

Outsde of the initid syllable, Tamil codas are severely redtricted; they must be
homorganic to afollowing onset. (Both geminates and place-linked sonorants are permitted.)
[llicit Sructures are syllabified viaepenthess. This scenario is familiar from [t6 (1986, 1989) and
Goldsmith (1989, 1990); Japanese and Ponapean are two languages which exhibit this pattern.

Tamil codas are dso restricted ininitid syllables, but lessthan in non-initid syllables. In
particular, it is possble to have a corond sonorant in the initid syllable coda; its place of
articulation need not be shared with afollowing onset. Thisis an example not only of partia
positiona neutraization, but aso of positiond resistance to phonologica processes. corond
codasin theinitid syllable do not undergo place assmilation, though noncorona segments do.
Like the pattern of coda distribution in norrinitid syllables, the Tamil initia-syllable facts are
independently attested in entire languages. Lardil and Sdayarese share thistype of syllable
dructure, with minimally marked segments permitted in coda postion. 31 Theinterest of Tamil

31  Selayarese differsslightly, inthat it allows only free-standing + in coda position. This, too, isarguably a
minimally marked segment (see Lombardi 1995b,1997 for recent discussion).
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liesin thefact that it combines two different types of coda restriction, and that the distinction
between the two arises from the initid/nonrinitid dichotomy. Aswe will see, postiond
faithfulness theory predicts exactly the Tamil pattern of behavior. Different privileged positions
permit varying degrees of marked structure, and varying degrees of resistance to the process of
place assmilation. Both facts arise from the interaction of positiond faithfulness congraints with
independently motivated feaetural markedness congtraints.

Before turning to the details of the andys's, some background information will be
helpful. Tamil permits awide range of possible syllable shapes, ranging from asimple CV to the
superheavy CVVCC. (Onsets are required, and are never complex.) There are two facts about
initid syllable codas which merit attention in the context of postiond fathfulness. Firg, only
initid syllables permit a coda consonant with an independent place of articulation; in subsequent
gyllables, any coda segment must be homorganic to afollowing consonant. Examples of smplex
codas with an independent place of articulation are shown in (69); in all cases, the
independent coda is a coronal

sonorant.32 .33

(69)  Independent POA34

32 Balasubramanian (1980) and Wiltshire (1995) list formsin which theinitial syllableis closed by anon-
coronal obstruent which is not homorganic to afollowing onset. (Examples: Bvkti ‘strength’, bvkt\r}
‘disciple’, véko~‘modesty’ (Wiltshire 1995).) These are clearly incompletely assimilated borrowings from
Sanskrit. | do not know whether such forms occur in Christdas' dialect, or how many such forms there may
be.

33 It isnot clear whether the palatal fi may appear freely ininitial syllable codas; | have not located any
forms of thistype. The dental nasal appears only in syllable onsets, suggesting that the markedness of the
coronals may be stratified, with apical coronals being less marked than laminals. The appearance of free-
standing retroflex coronalsin theinitial syllable coda suggests that, at least for some languages, coronals
other than the plain alveolar or dental series may regulated by the simple * CORONAL constraint (rather than
a higher-ranking constraint against complex coronals). (Non-alveolar coronals are also possiblein Lardil
codas.) Alternatively, these distributional facts may indicate, contrathe proposals of Prince & Smolensky
(1993), that constraints against complex segments do not always outrank constraints against simplex
segments. | will leave thisissue for future research.

34" The surface forms shown here and throughout reflect a variety of regular phonological processes
tangential to our concerns. These include post-hasal voicing, intervocalic lenition (/k/ £ [x] or [©], It/ /£
[r~], /p/ Z£[8]) and phrasefinal sonorant deletion. For an analysis of the latter, see Wiltshire (1996).
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[t5eyaam/ [tSey.ad] ‘god’ PC: 230

laa@aam/ [+aa@.&d] ‘eagerness PC: 231
Imaa@kaliyl  [maa@.xéA|] amonth PC: 231
fmunliy/ [mun.li] ‘teacher’ PC: 234
funpamy/ [tun.b3) ‘sorrow’ PC: 234
Ina par/ [M8a .bd] “friend’ PC: 234
lanp/ [+an.b}] ‘love PC: 157

Second, initid syllables permit complex codas, as shown in (70); non-initid syllables
may have smplex codas only.

(70) Codacugersininitid syllables (Christdas 1988: 247)

layppaciy/ [+ayp.pés]  amonth
[paytStsiyany  [payt5.t5.yd]  ‘madness
laykkiyam/ [~aykkiyd  ‘unity

laa@ppaaZany [+aa@p.paa??d ‘tumult

Imaa@t5t5aa 2am [mea@t5.t5aa .18 place name
/a@t5tcam/ [+a@t5.154] ‘meaning
lsoahkkayl  [seahkkd  ‘life

Though | will postpone the andlysis of these complex codas until Chapter 5, one fact about the
datain (70) is relevant to the discussion here. The first consonant in each of the complex codas
isacorond sonorant which is not homorganic to the following coda obstruent.

Outdde of theinitid syllable, Tamil employs various means of avoiding the syllabification
of a coda consonant with an independent place of articulation. If C, inaC,C, duderisa
sonorant, place assmilation isthe favored strategy by which coda place is avoided. For
example, if anasal segment abuts a non-nasal by virtue of morpheme concatenation or
compounding, the nasal assmilatesin place of articulation; morpheme-interndly, there are no
heterorganic nasal+consonant sequences outside of the initid syllable.

(71) Nasd placeassmilation

Ima@am + kal [ma@€gf  ‘trees PC: 192

Ima@am + thaan/ [ma@én8d8 &) ‘tree (emphatic)’ "

/pasan8 + ka [pasfgé] ‘children’ CW (1995)

Ima@am # kot5ts5/  [ma@€ katst5] ‘woodpecker’

PC: 193

lkoAam#t500 7 [keAEé8t50 11] ‘tool for
dredging ponds PC: 192



Laterals must undergo place assmilation when they precede a corona obstruent (72).
When the following segment is a norcoronal obstruent, epenthesis occurs (73) 35
(72) Laterdsundergo place assmilation (Christdas 1988:319)

Jsoyd + t5aan/  [Baydl5d8ad  ‘field (emphatic)
Ikappal + tSaan/  [kappésd8 &  “ship (emphaic)

[pat5il + thaan/  [pa515d3 &8 ‘answer (emphétic)’
(73)  No assmilation to non-corona segments (Christdas 1988:319, 331)

léayd + kaH [Gayd} ké] ‘fidds

/kappal + ke  [kappd} ké] ‘ships

Ipat5il + kk/ [pa5l} kké] ‘answer (dative)’

Ipayi@ + ka/H  [pay| @} x€] ‘crops

Ipot5a@ + kad [pet5é@} x€] ‘bushes

t5amiA + Kk/  [tSamAkk}]  ‘Tamil (dative)
Epenthesisis dso obligatory when rhotics concatenate with other consonants; they never
assmilate, even to coronds, and generdly cannot participate in linked structures (Christdas
1988: 265).

Findly, underlying obstruent+obstruent clusters are resolved via epenthes's; assmilation
or segmenta deletion are not possible. Some examples are given in (74).
(74)  Epenthessin obstruent + obstruent clusters

/kaath + ka/H [kaad8} x€] ‘ears PC: 289

/kaat5 + kk/  [kaad8} kk}]  ‘ear (dative)

/kamp + ka/ [kamb} x€] ‘gticks PC: 289

/kamp + kk/  [kamb}kk} ] ‘dtick (dative)’

Ipan8 t5 + kad [pan8d 8}x€] ‘bals PC: 289
Ipan8t5 + kk/ [pan8d8}kk}] ‘bal (dative)

/kayat + ka/H [kayér~} xé€] ‘ropes PC: 302

/kayat + kk/  [kayétt} kk}] ‘rope (dative)’

/kat5ap + kad [kad8éd} x€] ‘doors PC: 306

/katSap + kk/ [kad8 é&a}kk}] “door (dative)

There are no morpheme-interna clusters of obstruents which are not geminates.

35 Unfortunately, Christdas provides few datawhich demonstrate the result of concatenating a
nasal+sonorant or lateral +sonorant sequence. (C1C» sequences, whether hetero- or tautosyllabic, must
generally be of falling sonority, so such sonorant+sonorant combinations are not likely to syllabify as
clustersin most cases.) Interestingly, aninitial syllable ending in alateral may precede an onset & (dl
examplesinclude the nominaizing suffix -aiy; Christdas 1988: 240): kalaiy ‘education’, keeEaiy ‘ question’,
toolaiy ‘defeat’. There are also two examplesin which astem-final lateral takes on the nasality of afollowing
nasal: /JuE/Amay/ /£ [u may] ‘truth’, /nall-may/ A [nanmay] ‘ goodness'. On the basis of such limited data,
no conclusive analysis can be generated.
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For convenience, the srategies employed in resolving illicit C,C,, sequences are
summarized in (75) below.

(75) Summary: Syllabifying illicit consonant dugters

C, C, Reault Example
Nasal Obstr. Place assmilation Ima@am+kaH /E ma@€ gé
Laterd Corond obdtr. Hace assmilaion léayd+t5aan/ A aayel5d8 aa
Lateral Noncorona obstr. | Epenthesis [aayal+ka/H A aayd} ke
Rhotic Any consonant Epenthess Ipay@+t5san/ A
payi@} d8aa
Any obstr. | Any consonant Epenthess lkaat5+kad A= kaad8 | xe

With the digtributiond facts firmly in hand, we can turn to an analysis of the coda
asymmetries shown above. There are two basic properties of Tamil syllable structure that must
be accounted for. Ininitid syllables, only Corond, the least marked place, is permissiblein coda
position. In norrinitiad syllables, dl places are prohibited. Thisdua divison of initid versus non
initial, and of Corond versus non-Corondl, is captured by the interaction of positional
faithfulness with the Place markedness subhierarchy (Prince & Smolensky 1993). The
restriction on non-initia codas results from the ranking in (76); no place of articulation, no

matter how marked, is permitted in the coda here:

(76)  Ranking for Tamil nortinitid codas
IDENT-ONSET(PLACE) » * DORSAL, *LABIAL » * CORONAL » IDENT(PLACE)

Offending segments must assamilate, or be syllabified in onset postion (via epenthess). Overlaid
on this positiond neutrdization ranking isthe initid syllable constraint IpenT-s 4, (Place),
dominating * CoroNAL. Thisranking, shown in (77), permits free- standing Corondsin just this
privileged position.

(77)  Ranking for dl Tamil coda asymmetries
ID-ONSET (PLACE) » * DORSAL, * LABIAL » IDENT-s1(PLACE) » * CORONAL » IDENT (PLACE)

In the next section, echoing the discussion of onset/coda asymmetriesin Chapter 1, | will show
that the behavior of codas in non-initid syllables arises from the basic ranking I penT-

ONseT(PLACE) » * DorsaL, *LaBiAL » *CoroNaL» I DenT(Place). Then, in Section 2.4.4.3,



| will demondrate thet the initia syllable behavior is captured by the smple addition of the
positiond fathfulness congtraint IpenT-s 1(Place), as shown in (77).
2.4.4.2 Norrinitid Syllables

Asthe datain §2.4.4.1 demonstrate, non-initid syllables display a pattern of behavior
typicaly attributed to the Coda Condition, a congtraint forbidding coda place of articulation (1t6
1986, 1989; Goldsmith 1989, 1990; It & Mester 1993, 1994): consonants may not appear in
asyllable codaunlessthey are linked to afollowing onset. Thus, while the range of Place
contrasts permitted in syllable onset position is broad, encompassing Six points of articulation,
the range of Place contrastsin coda position is maximally restricted. No contragts are permitted
in non-initid codas. Coda place of articulation is predictable on the bads of the following onset
consonant.

Thisisa pattern of pogitiond neutralization, exactly pardld to the distribution of vowe
height in Shona.and Tamil. In a privileged position (here, the syllable onset), the full set of
consonantal places is permitted; outside the privileged postion, the vaue of Place is dways
determined by linking to the protected place features of the onset. The same basic pattern of
congtraint ranking that generated Shona vowe harmony will account for place-linking in Tamil
codas. Thisbasic pattern is outlined in (78) below.

(78)  Neutrdization schema
IpENT-Position(F) » M » IpenT(F)

In Shona, height harmony triggered by the initid syllable results from the ranking of
IDENT-S 4(high) » *Mp, *HicH » IpENT(high), where M = *Mp, *HigH. In Tamil, the relevant

fathfulness congraints are I penT-ONseT (Place) and | penT(Place), as shown in (79).36

(79)  IpenT-OnseT (Place)
A segment in the onset of a syllable and its input correspondent must have
identica Place specifications.
IpENT(Place)
Correspondent segments have identica Place specifications.

36 Herel again adopt the proposal of Padgett (1995a, b), that constraints may refer to feature classes
(though | retain the geometric organization of feature classes). Place ranges over all of the consonantal
place features.
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The markedness constraint M of (78) isingtantiated in Tamil by Prince & Smolensky’s (1993)
Place markedness subhierarchy, which assesses the relative markedness of consonantal place of
articulation. The postiona neutrdization subhierarchy for Tamil isthusasin (80). (For the sake
of brevity, | use *P_ace as a convenient shorthand for the Place markedness subhierarchy of
*LABIAL *DorsaL » * CoroNAL. Nothing in the anadyss of nontinitid syllables crucidly
hinges on this decison.)

(80) Pogtiond neutrdization of Place in Tamil, non-initid s
IDENT-ONseT(Place) » *PLace » | penT(Place)

Place-linking triggered by an onset consonant follows from the congtraint ranking shown
in (80). Coda consonants assimilate to the place of afollowing onset consonant because
*PLace » IpenT(Place); reduction of output place specifications is more harmonic than
complete faithfulness to input values. By contrast, onsets trigger spreading (rather than
undergoing it) because of the ranking Ipent-ONseT(place) » *PLace. Faithfulness to onset
place specifications is paramount, and takes precedence over the imperative to minimize place
specifications in the outpuit.

To illugtrate the effects of (80), we turn now to the behavior of nasdsin non-initid
codas. Nasal + obstruent clusters which span norinitid syllables are dways homorganic. Thisis
true of both root-internd and derived clusters, examples of derived clusters are repested in (81)

below.

(81) Nasd placeassmilation
Ima@am + ka/ [Mma@égd  ‘trees PC: 192
ma@am + tSaan/ [Mma@én8d8 &) *tree (emphatic)’ "
I/pasan8 + kael [pastgé] ‘children’ CW (1995)
Ima@am # kot5t5/  [ma@é kat5t5] ‘woodpecker’
PC: 193
lko/Eam #1500 ¥ [Ke/Eén8 150 1] ‘tool for

dredging ponds PC: 192

In each case, the stem-fina nasal has assmilated to the place of the following onsat consonant.
One basic point is foregrounded by the data above: NoCopa , which favors open CV

gyllables, must be dominated by M ax, the anti-deletion congtraint. Segments are not Smply
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deleted in order to avoid a NoCopa Violation; closed syllables occur quite regularly. Thisis
shown in (82).

(82) Max»NoCopa

/pasan8 + ka/H | Max | NoCobpa
a = pa.sg.gé *
D. pa.sexe | *!

The actudly occurring (82a) incurs aviolation of NoCopa, but this violation is rendered
irrdlevant by the dominant M a x. The opposite ranking would favor uniformly open syllables,
effectively ruling out dl coda consonants.

The pair of candidatesin (82) provides evidence for an additiona ranking: Ma x »
IpenT(Place). Place assmilation is preferred to segmental deletion.

(83) Max » Ipent(Place)
Ipasan8 + ka/H | Max [ Tpent(Place)

a = pasE.gé *

D. pa.sexe | *!

The actud surface form violates | penT(Place), a condraint which is satisfied by candidate
(83b). The IpenT(Place) violation does not matter, however, due to high-ranking M ax; (83a)
isoptimd.

| have so far established that M a x is hightranking, preventing segmentd deletion; | will
henceforth omit M A x-violating candidates from congderation. But why is (83a), pa.s£™.gé
preferred to a candidate pa.sén8 .gé which satisfiesboth M a x and IpenT(Place)? Some
congraint or congraints, dominating | pent(Place), must favor place assmilation. The relevant
st of condraints can be found in the place markedness subhierarchy of Prince & Smolensky
(1993):

(84)  Place markedness subhierarchys?
*DoRrsAL *LABIAL » *CORONAL

37 Prince & Smolensky (1993) do not impose aranking on * LABIAL and * DORSAL, and thereis no
evidence in the phonology of Tamil coda syllabification to suggest any relative ranking. Consequently, |
leave the constraints unranked throughout; nothing crucial hinges on this decision.
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Theranking in (84) isarguably universal, and favors Corona over the more marked Labid and
Dorsd aticulaions. The effects of this ranking frequently emerge in Situations of epenthesis,
where corona consonants are more common than either labia or velar ssgments38 Reflexes of
place markedness are a so gpparent when the subhierachy is sandwiched in between two
distinct faithfulness congtraints, such as M ax, 5 ahd Ma xgg in cases of reduplicatiors?, or (as
in Tamil), between IpenT-ONseT(Place) and I penT(Place). In the latter case, the ranking
IDENT-ONseT (Place) » *DorsaL, *LaBiAL »* CoronAL » I DEnT(Place) accounts for the
mutability of coda consonants (and the invariance of onset consonants).

Proceeding in step-wise fashion, let us begin at the bottom of the Tamil congtraint
subhierarchy. The dominance of the place markedness congraints over |pent(Place) will favor
place-sharing between coda and onset (just as the ranking of *Mp and *H,gH over
IpenT (high) favors height-sharing in Shona). Consider the candidates in tableau (85) below.
(Hereafter, *Pace violationswill be indicated segmentdly, to aid in reading the tableaux.)

(85) *PLACE» IDENT(Place)
Jpasan8 + ka&d | *LaB *Dors *Cor | Ipent(Place)

a = pase.ge p g S *
b. pasén.gé p g S, B!

Each independent place specification recelves one violation mark for the rdlevant *Pace
congtraint, according to the principle of FeatureDriven Markedness (see (32) above).
Therefore, the independent Corond place of articulation of the coda consonant in the fully
faithful (85b) incurs afad violaion of *CoronaL. The place assmilation in (85a) avoidsthis
violation, by reducing the Corond, Dorsa sequence of input /n8-k/ to a single output Dorsal
specification. The Ipent(Place) violation which results from place assmilation isirrdevant, due

to the subordination of this congraint to the place markedness subhierarchy.

38 Lombardi (1995b,1997) argues that (84) should be amended to include lowest-ranking * PHARY NGEAL.
One fact that such an amendment can capture is the preponderance of epenthetic+ cross-linguistically.
Pharyngeal, being the |east-marked place of articulation, is the epenthetic segment par excellence.

39 See Alderete et al. (1996) for the application of thisidea to reduplicative segmentism in Tiibatulabal and
Nancowry.
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As (85) shows, the ranking of *DorsaL, *LABIAL » *CoroONAL » IDENT(Place)
favors assmilation, rather than afaithful output rendering of al input places. However, the
ranking in (85) does not successfully select between the actual surface form (85a) and another
possible aternative, pa.sén8 .d8 é. In this candidate, place assmilation resultsin removd of an
offending* DorsaL Violaion, in favor of alessmarked Corona cluster. Such a candidate
would be favored by the congtraint subhierarchy of (85), but it is not the actualy occurring form.

Theformsin question, pa.sé”.gé (85a) and pa.sén8 .d8¢é both exhibit nasd place
assmilation, but they differ in the direction of assmilation. In the actud Tamil form, pa.sé”.gé a
coda consonant assmilates to the following onset; in the unattested pa.sén8 .d8 é, the onset
assmilates to the preceding coda. It is the subordination of the onset’ s place features to those of
the preceding codain pa.$£n8.d8 é which isfatd to such a candidate. Padgett (1995b)
reminds us that place assmilations typicaly proceed from onset to coda; the features of the
released segment are preferentialy maintained in output forms. In the theory of positiona
faithfulness developed here, this finding can be incorporated naturaly: onset fegtures are
preserved, by virtue of high-ranking IpenT-OnseT(Place). As Padgett (1995b) observes, the
direction of spreading, from onset to coda, is anatural consequence of the faithfulness
asymmetry between onsets and codas, and need not be stipulated independently.

IDENT-OnseT (Place), ranked above the place markedness subhierarchy, accounts for
the optimdity of (85a) (aswell as the non-optimality of amaximally unmarked candidate such as

ta.sén8 .d8 &, which contains only Corond consonants). Thisis shown in (86) below.

(86)  IpENT-ONsET (Place) » * PLace » IpenT(Place)
Ipasan8 +ka& | Tp-Onser(Place) | *LaB | *Dors [ *Cor [ Toent(Place)
a= pase.gé p 0 S *
b. pasnd.d8e = p S, *
n8d8
c. tasn8.d8e *x] t,s, 53
n8d8

High-ranking IpenT-OnseT prevents wholesde changesin onset place of articulation, initiated

in the interest of minimizing markedness, asin (86c). More to the point, it aso preventsthe
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coda to-onset assmilation of (86b). The ranking in (86) has the result that only coda segments
may undergo assmilation, asin (86). It should be clear from the preceding discussion that the
ranking in (86) will compd place-sharing for any nasal+obstruent clugter, regardiess of the
nesd’sinput place specification.

Theranking of IpenT-ONnseT(Place) » * P ace ensures that onset place specifications
are not logt in order to satisfy the imperative for minimal markedness. Optimdity Theory, with its
focus on free ranking permutation, predicts that the opposite ranking is possible: * P ace »
IDENT-ONseT (Place). However, this ranking seems not to be attested; there is no languagein
which onset contrasts are neutrdized to glotta stop or aminimally marked corona consonant,
though thisiis the pattern predicted by such aranking. Speakers of such alanguage would
presumably be a a consderable communicative disadvantage. In light of such extra- grammatica
condderations, | assume that the ranking IpenT-ONseT(Place) » * PLaceisfixed in UG.

Harkening back to the earlier discussion of prohibitions on multiple-linking, | pause now
to consder the relative ranking of Unique in the grammar of Tamil asawhole. This congtraint
militates againgt multiply- linked featuresin autosegmentd representation. The vowd height
featuresin Tamil are not permitted to be multiply linked; there is no height harmony or fegture
sharing in the vowe! system of thislanguage. As | argued above, UniQue must domingte the
height markedness congtraints *HigH and * Lowy, in order to prohibit multiple linking of an mid
vowd to subsequent syllables. However, in the consonant system, multiple linking of place
featuresis permitted. UniQue isviolated in order to achieve better satisfaction of the * PLace
congtraints, indiceting that *LABIAL *DorsaL» * CORONAL » UNIQUE.

(87)  *PLace» UNIQUE

Ipasan8 +kaA [ Ip-Ons(Place) [ *Lag | *Dors | *Cor [ Unique i Tp(Place)

a = pase.g p g S 3 E

b. pasen8.xe p X S, n8! *

UniQue must be dominated by * CoronaL, and by trangtivity of ranking, * LagiaL and

*DoRsAL in order to ensure that (87a) is optimal. The vowe height markedness congraints
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*Hieq and *Low are ranked below Unique in the condraint hierarchy; the result being

permissible multiple linking of consonanta place features, but not of the vowe height festures.
Two questions remain to be answered before we move on to the treatment of non nasal

segments What is the relative ranking of Ma x and the place markedness subhierarchy, and

where does the anti-epenthesis constraint Dep fit into the ranking developed thus far? Just as

M a x must dominate NoCopa (82), Max must dso dominate the *Pace congdraints, the

opposite ranking would favor segmental deletion as ameans of achieving minima markedness.

(88) Max»*PLAcCE

Ipasan8 + ka/H MAaXx *LAB *Dors *Cor IpEnT(Pace)

a = pasé.ge p 0 5 *

b. pase.xe n8! p X S

The reverse ranking, * PLace » Ma x, favors (88b), and even more radically reduced
candidates.

The answer to the second question cannot be determined by examining nasal codas.
Comparing a hypothetica candidate such as pa.sé.n8 }.x& where epenthesis occurs, with the
actua output form (883), thereis no valid ranking argument to be drawn. The epenthesis
candidate incurs two congraint violations that the real form does not. Thisis shown in (89),
where Dep is arbitrarily digplayed in the ranking.

(89) Noranking of Depand *PLace

/pasand + ka/! Dep *LaB *DoRrs *Cor [ Tpent(Place)
a. = pase.ge P g S *
D. pa.sen8 }.xé ¥ p X S, wo

Evenif Dep were dominated by the place markedness subhierarchy, the additiona * CoronAL
violation incurred by (89b) would be fatd. In order to determine the ranking of Dgp, we must
turn our attention to the behavior of lateral and obstruent segments.

Recdl that the laterds assmilate to following corona obstruents, but not to other places
of articulation. This sdective assmilation can be attributed to high-ranking feature cooccurrence

condraints. In Tamil, asin most languages of the world, non-corond lateras are not
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permitted.40 This restriction on the inventory of segments can be enforced by the congtraints

LaTCor and IpenT(laterd) in (90) below.

(90)

LATCoR

[laterd] A [Corondl]
“Laterd segments must be Corond.”41

IDENT(laterdl)
An input segment and its output correspondent must agree in their specification
of the feature [laterd].

LATCorand IDeNT(laterd) must dominate dl of the place faithfulness condraints in order to

ensure that an input velar latera is mapped on to an output corond laterd, asin (91). (“L”

represents avelar latera.)

(91) LATCOR, IDENT(laterd) » IDENT-ONSET (Place) » | DENT(Place)
ha | LaTCor IpEnT(laterd) IDENT-OnseT(Place) | Tpent-(Place)
a La *1
b.= la *
c. a #

LA TCor must dominate IpenT-ONseT(Place), and by trangtivity of ranking, the place

markedness subhierarchy. Thiswill prevent place assmilation to a non-coronal obstruent, as

shown in (92) below for the input /8aya + ka, ‘fidds . High-ranking | penT-OnseT Will rule

out assmilation of the obstruent to the laterd.

(92) Assmilationto anonCorond is prohibited
léayd +kafH[ LaTCor | Ip(la) [Tp-Ons(Place) [ *Lae, | *Cor [ Tp(Place)
*Dors
a & aayege a9 y)
pb. aayel.ge *1 alg Y, *
[ dayéd.de *1 a y, Id, *
d &@yg g %] a,"g y *

Each of candidates (92b-d) is ruled out by a high-ranking congtraint, leaving (92a) asthe

optima form. However, (924) is not the actudly occurring surface form in this case. Rather,

epenthesisoccurs, yidding da.yé.l}.xé. This candidate and (924) fare equaly well with respect

40 Contrastive velar laterals have been reported for a handful of languagesin New Guinea (Melpa, Mid-
Waghi, Kanite and Y agaria), Africa (Kotoko) and North America (Comox) (Ladefoged & Maddieson 1996).
41 Dickey (1996) argues that |aterals are complex [Coronal, Dorsal] sounds, rather than [lateral] segments.
It isunclear how the effects of the implicational constraint in (90) can be captured in such atheory.
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to the place markedness subhierarchy, but differ with respect to two other congtraints:
NoCopa and Dep. The rdevant violations are shown in the chart in (93) below.

(93) NoCopa isrdevant in sdecting the optima candidate

Candidate | *Dors *LaB *Cor NoCopa Dep
sayél.cp g a A *
da.ye.l} .xé X a v, | *

The two candidates tie on each of the * PLACE congtraints, making these congraints irrdlevant to
the choice of the optima candidate. Thisleaves NoCobpa and Dep, and here thereis a clear
ranking argument to be made here: NoCoba » Dep. When high-ranking LA TCoR and IDENT-
ONseT(Place) conspire to prevent place assmilation, as in the case a hand, epenthesisisthe
result. Insartion of non-underlying materid istolerated in order to achieve less marked syllable
Sructure. However, the relative ranking of NoCobpA and Dep with respect to the place
markedness subhierarchy cannot be determined.

The preceding discussion has demonstrated that epenthesis is preferred when place
milation cannot occur. However, the congraint hierarchy in (92) does dlow for place
assmilation when a sequence of latera+corona obstruent occursin the input. This case will dso
provide an argument for the ranking of NoCoba with respect to the place markedness
subhierarchy: NoCopa must be dominated by * CoroNAL, and by trangtivity of ranking, by
*LABIAL and *DoRrsaL. The reduction of place markedness via multiple linking takes
precedence over the achievement of open syllables. Because epenthesis does not reduce place
markedness, it is dispreferred when place assmilation is possible, even though the anti-

epenthesis constraint Dep is ranked below NoCopa. Thisis shown in (94) below.

(94) Assmilation to aCorond obstruent is required
Jaayd +t5aan/ [ LATCOR | ID-ONS :BAB, *Cor | NoCopa [ Dep [ Ip(Place)
ORS
a =aa.yeb.d8 a8 a y,bd8 2
b. dayel}.d8aa a vy, 1, E
dg!

Candidate (94b) fares better on NoCopa than (94a), but worse on * CoroNAL. The optimdlity
of (94a) indicates that * CoroNnaL » NoCopA.
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Thus far, the anadlys's has accounted for the behavior of nasals and lateras which are
followed by obstruentsin the input. (The rhotics and the sonorants & and y never assmilateto a
following obstruent, probably due to a combination of restrictions on place/stricture and syllable
contact interactions. See Padgett 1991 for relevant discussion.) The following ranking
relationships have been established:

(95)  Interim ranking summary

Now we turn our attention to C, C,, sequences in which the segments are of equal or
faling sonority; that is, sequences of two obstruents, two sonorants, or an obstruent followed by
a sonorant. Such sequences can never be syllabified as coda and onset, regardless of their place
of articulation; even homorganic clusters such asnl, ~ A, etc. cannot be successfully syllabified.
Christdas (1988) attributes this gap in the inventory of coda-onset sequences to the Syllable
Contact Law (Hooper 1976, Murray & Vennemann 1983, Clements 1990). A formulation is
provided in (96) below.

(96)  SvLLaBLECoNTACT LAw (ScL)
In a sequence VC,.C,V, the sonority value of C; = the sonority vaue of C,

A full formulation of Sci in within Optimdity Theory would take us far beyond the scope of this
dissertation.42 For the purposes of expediency, | will adopt (96), with the additiona provison
that sequences of consonantd root nodes are the relevant units over which Sci is evauated.
Geminates, which are underlyingly moraic consonants with a single root node, vacuoudy satisfy
Sc 43 (I assume that Gen admits only one basic geminate structure, the single-root
representation. No “pseudogeminates’ like (97) are possible. To my knowledge, there are no

theories of geminate structure which alow both single-root and two-root geminates to coexist.)

(97)  Impermissible pseudogeminate

42 Theinterested reader is referred to the pre-OT work of Clements (1990), and to Prince & Smolensky
(1993) for related proposals and discussion.

43 Thes ngle-root theory of geminates accountsfor their unexceptional behavior with respect to SCL. But
see Selkirk (1990) for an alternative view of geminate structure which assumes two root nodes.
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In Tamil, Sq_ is never violated; the congtraint must enter the realm of the hightranking,
dongwith Max, LATCorand IpenT(laterd). Crucidly, Sci. dominates both the * P ace
subhierarchy and Dgp, and is dominated by M ax. Such aranking will force epenthes's, rather
than deletion, asameans of satisfying Scy, even at the expense of the * P ace condraints. This
will account for data such asthose in (98), repeated from (74) above.
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(98) Epenthessin obstruent + obstruent clusters

Ikaat5 + ka/ [kaad8} x€] ‘ears PC: 289

/kaat5 + kk/  [kaad8}kk}]  ‘ear (dative)’

/kamp + kaH [kamb}x€] ‘sticks PC: 289

/kamp + kk/  [kamb}kk}] ‘stick (dative)

Ipan8 t5 + kad [pan8d 8}x€] ‘bals PC: 289
/pan815 + kk/ [pan8d8}kk}] ‘bal (dative)

/kat5ap + kad [kad8éd} x€] ‘doors PC: 306

/kat5ap + kk/ [kad8édtkk}] ‘door (dative)’
The occurrence of epenthesisin this context is required by the congtraint ranking illustrated in
tableau (99) below.
(99) Epenthesisin obstruent+obstruent sequences

lkaSap+ka [ Max [ ScL|ip-ons| *Las, [*Cor|[ Nocop | Dep | ip(Place)
*DoRrs A
a. = ka.d8é.a} .xe k,ax | d8 *
b. kad8ép.ké *1 k,p,k| d8 *
C. ka.d3 é.xé *1 k, X ds

ScL correctly favors (99a) over the candidates in (99b,c). This comparison is not very
interesting, however, because (99b) would lose to (994) on the basis of NoCopa , evenif ScL
were low-ranking. The more interesting comparison is between (99a) and another candidate,
ka.d8 ék.ké. In this candidate, underlying /k/ has been geminated via deletion of theinput /p/, as
shown in (100) below.

(100) Derived geminae

The derived geminate structure in (100) is a poor candidate because it violates Ma x, a
congraint that is otherwise respected in the language. (It dso neutraizes a distinction between
geminate and sngleton consonants. While such aternations do occur in Tamil, they are
restricted to a smal number of morphologica contexts; the weight distinction is not subject to
phonological neutrdization.) Consider the array of candidates in (101) below, where (101b) =
(100).
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(101) Gemination and deletion are non-optimd

kabSap+kaH | Max | ScL[ ip-ons :BAB, *Cor [ Nocoba | Dep ! ID(Place)
ORS
a. = ka.d8é.a} .xe k,a x| d8 *
b. ka.d8ék .ké 1 k,kk ds *
C. ka.d3 é.xé *1 Kk, k ds
d. kad8ép.ké *1 k,p,k | d8 *

Comparing candidates (101b,c), it is clear that (101¢) would be favored if segmenta deletion

were a possible means of resolving Sci_ violations. The failure of both (101b) and (101c), and

the success of (1014), confirms the ranking of Ma x and Sci. above the place markedness

subhierarchy.

The fina case to be considered isthat of an input sonorant+sonorant sequence. Such

sequences are resolved via epenthesis, just as obstruent+obstruent clusters are; thisis due to

high-ranking Sq_. A hypotheticd example is examined in (102) below.

(102) Hypotheticd: sonorant + sonorant cluster

lkadamHaH [ max i ScL| ib-ons| *LaB, | *Cor | NocoDA | DEP | ID(Place)
*DoRrs
a. = kad8e.m} .lé k,m as | *
b. ka.d8énle *1 k ds, nl * *
C. kadgele | *I k as, |
d. kadgém.é *1 k, m as, | *

This example shows clearly that Sci. must dominate the place markedness subhierarchy. The

opposite ranking, with *LagiAL, * DorsaL » Sci, would favor candidate (102b), in which the

coda nasal assmilates to the following sonorant. Such sequences of sonorants do notoccur in

Tamil.

To sum up the results of this section, | have shown that the prohibition on independent

place specificationsin coda position results from the asymmetry between onset and coda

fathfulness, which are separately assessed via IpenT-OnseT(Place) and IpenT(Place). Place

assmilation derives from the ranking of the place markedness subhierarchy above

IpenT(Place). *PLace » IpenT(Place) yieds place assmilation when possible; that is, when

neither LATCoR nor Scy isviolated. The high-ranking positiond faithfulness congraint
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I bENT-ONseT (Place) favors maintenance of contragtive information in onset position, meaning
that codas are the targets (rather than the triggers) of place assmilation in such circumstances.
Findly, under domination of M ax, the ranking * P_ace » Dep will result in epenthesis when
assmilation isblocked. Thefind ranking summary for norrinitid syllablesis shown in (103)
below.

(103)  Fnd ranking summary

This st of condtraints, crucialy incorporating the pogtiona faithfulness congraint,
IDENT-ONseT(Place), is responsible for the patterns of coda assmilation and epenthesis which
characterize non-initid syllablesin Tamil. Minimization of place markednessis paramount—
wherever possble, place assimilation occurs. In the event that assmilation isimpossible,
epenthesis occurs, resulting in less marked CV syllables. In the next section, | will show that the
positiond fathfulness congtraint | penT-s (Place) interacts with the system in (103) to generate
the independent Coronad place which is permitted in the coda of aroot-initid sylladle.

2.4.4.3 Initid Syllable Codas
In the preceding section, | established that the distribution of coda place features in non-

initid syllables results from a prototypica positiond neutrdization ranking, as shown in (104).

(104) Pogtiond neutrdization of place diginctions, Tamil norinitia codas
IDENT-ONsET (Place) » *DorsaL *LaBIAL» * CoroNAL » IDENT(Place)

Now weturn to initid syllable codas, whose behavior will be unified, via condraint ranking, with
that of codasin norrinitid syllables. Like non-initid syllables, root-initid syllablesin Tamil
disolay an asymmetry in the ssgmental inventory permitted in onset and coda position. In initia
gyllables, some, but not al, places of articulation may occur independently in codas; in
particular, free-standing coronal sonorants may occur in this position. As we have seen, codas
in non-initid syllables are restricted to consonants which are homorganic to a following onset.

The onsat/codaand initia/non-initia asymmetries are summarized in (105) below.

(105) Two levesof didributiond asymmetry in Tamil
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Intid s Non-intid s

Onset Coda Onset Coda
* All consonants |+ C homorganic to * All consonants |+ C homorganic to
following onset following onset

» Corona sonorant

The codainventory in root-initial syllablesis amore marked superset of the codainventory in
non-initid syllables: initid syllable codas may include an independent corond place. Thisis
literally more marked, as the coronad consonant in question will incur an additiond * CoronAL
violation not assessed to a coda which sharesiits place with the following onset.

This type of markedness asymmetry, with more marked eements being permitted in a
privileged postion, but not dsawhere, is afamiliar diagnogtic of postiond neutrdization. The
Tamil pattern, involving an overlap of onset/coda and initid/norrinitid asymmetries, is more
complex than others we have examined thus far. However, this pattern is exactly what is
predicted by positiond fathfulness theory: high-ranking | pent-s ; (Place), dominating some
markedness congtraint, leads to the occurrence of more marked structure in root-initid syllables.
Specificaly, IpenT-s ;(Place) fitsinto the ranking of (104) as shown in (106) below.

(106) Initid syllable fathfulness

ID-ONseT (Place) » *DoRrs, * LAB » | DENT-s 1(Place) » * CorRONAL » ID(Place)

In the remainder of this section, | will demondrate the application of the ranking in (106).

Representative examples of initiad syllable codas are repeated in (107). Coda segments
which bear an independent corona place of articulation appear in boldface.

(107) Codacugersininitid syllables (Christdas 1988: 247)

layppaciy/ [+ayp.pés]  amonth
IpaytStSiyan/  [payt5.t5yd]  ‘madness

laykkiyam/ [+ayk.ki.yd ‘unity’
laa@ppaaZan/ [+aa@p.paa?d ‘tumult

Imaa@t5t5aa 2am/ [mea@t5.t5aa .18 place name
/a@t5tham/ [+a@t5.154] ‘meaning
lsoahkkayl  [soahkkd  ‘life
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(108)  Independent POA

/tSeyéam/ [t5ey.&4] ‘god’ PC: 230
laa@d&am/ [+aa@.&4] ‘eagerness PC: 231
Imaa@kaAiy/  [maa@.xéA|] amonth PC: 231
fmunliy/ [mun.] ‘teacher’ PC: 234
/tunpa/ [tun.bd] ‘sorrow’ PC: 234
Ina pay [n8a .bd ‘friend’ PC: 234
Janp/ [+an.b} ] ‘love PC: 157

The pogtiond neutraization subhierarchy givenin (106) is exactly what is needed to
generate both the basic pattern of non-initiad codas, illustrated in §2.3.4.2, and the more intricate
facts of the root-initid syllables. Initid syllable codas are able to resst coda assmilation, while
non-initid codas may not. This digparity cdlsfor the initid-syllable faithfulness condraint shown
in (109) below.

(109) IpENT-s 1(Place)

Segmentsin the initid syllable of the output and their input correspondents must
have identica Place specifications.

Through congraint ranking, IDenT-s ; (Place) is able to provide a straightforward
explanation of two asymmetriesin Tamil. Firg,, the separability of IpenT-s;(Place) and the
context-free IpenT(Place) permits various markedness congtraints, such as * CoroNAL, t0
intervene in the ranking. Thisyields different levels of markedness in the two syllabic domains,
initid and nor+initid, with initia syllables permitting more marked structure than nortinitids

In addition, the intervention of IpenT-Ss 4(Place) in the midst of the place markedness
subhierarchy accounts for the Corond restriction on initid syllable codas. *LABIAL *DoRrsAL »
IDENT-S 4(Place) » *CoroNAL: Labid and dorsa codas are prohibited ininitid syllables, just
asthey are in subsequent positions. Codas which bear the minimally marked corond place,
however, are permitted, due to the ranking Ipent-s ;(Place) » * CoronAL The expansion of
theinitid syllable codainventory to include only corond is exactly what we expect, given afixed
universa ranking of place markednessin which corond occupies the bottom rung. The effects of

thisranking are shown in (110) and (111) below.
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Through domination of * CoroNAL, (109) will permit free-standing corond placein the
codaof aroot-initid syllable. Thisis demondrated in (110). (Recdl that the Syllable Contact
Law requires codas to be higher in sonority than following onset consonants, meaning thet free-
standing corona obstruents will not be possible, even ininitia syllables. The SCL is not shown
in the following tableaux.)

(110) Corond placeis permitted

ftunpanV [ Ip-Ons | *LaB | *Dors| Ipent-s;(Place) | *Cor | Ip(Place)
a = tunba b t,n
b. tumba mb *1 t *

Theinitid syllableidentity constraint correctly rules out candidate (110b), in which coda
assimilation occurs. Because I penT-s 4(Place) » * CoroNAL fathfulness to the input coronal
specification takes precedence over markedness reduction. Independent corond in the codalis
preferred to assmilation.44

Now consider the case of anon-corona coda consonant, shown in (111). The
postiond faithfulness hierarchy of (110) will correctly require place assmilation in such acase.

(111) Labid or dorsd placeis prohibited

fmam-ka/] To-Onser | *Las | *Dors|[ Ip-s;(Place) [ *Cor [ Tn(Place)
a mam.ge mm i g
D.= ma.ge m g * *

Although place assimilation in candidate (111b) incurs aviolation of IpenT-s ;(Place), the
violation isirrdlevant, due to the ranking *LasiAL, *DorsaL » IDENnT-S ;(Place). Labia and
dorsal segments are not possible codas in the initid syllable.

| have shown in the discussion above that a number of complex interactions among
gyllahification, place of articulation and positiond prominence in Tamil are captured via
congraint ranking. The various positiond effects and the congtraint rankings which generate

them are summarized in (112) below.

44 The candidatetu.n}.a4, with epenthesisinto the root, is not shown here. By the ranking NOCODA »
DEP established in the preceding section, such a candidate should be favored over the actual surface form,
tun.bé&. For discussion of these candidates and the relevant constraint which favorstun.ba, see Chapter 5.
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(112) Summary: Podtiond effectsin Tamil syllabification

a. Codain non-initid s shares place with afollowing onst:
*LAB,*Dor » *Cor » ID(Place)

b. Codain s, can have independent corona place:
IDENT-S 1 (Place) » *Cor

c. Codain s ; sharesLab/Dor with following onset:
*Lag,*Dor»Ip-s ;(Place) » *Cor » Ip(Place)

d. Codas (not onsets) undergo assmilation:
ID-OnseT(Place) » *La,* Dor » *Cor » Ip(Place)

Each of these effectsis predicted by Postiond Faithfulness Theory; separate constraints which
assess fathfulness in privileged positions may be ranked above various markedness congtraints,
yielding a pattern of marked segmentsin privileged postions, but not esewhere.

In the following section, | will consder an dternative gpproach to positiona
asymmetriesin markedness. Thisisthe familiar positiond licensang andysis of coda place
restrictions, which employs the Coda Condition of 1t6 (1986, 1989). We will see that the Coda
Condition is redundant in atheory which includes Prince & Smolensky’s place markedness
subhierarchy. Furthermore, the Coda Condition alone cannot characterize positiond effects
such as the preference for onset-to- coda soreading in place assmilation. Postiond faithfulness
congraints are required to provide a full account of common patterns of onset/coda interaction.

2.4.4.4 Andytic Alterndives Postiond Licenang

As an dterndtive to positiond faithfulness theory, we may consder apositiond licensing
andyds of onset/coda asymmetries. As discussed in Chapter 1, the positiond licensing view of
wesk coda licensing, embodied in the work of 1t6 (1986, 1989), Goldsmith (1989, 1990),
Lombardi (1991), Wiltshire (1992), Bosch & Wiltshire (1992), and I1t6 & Mester (1993,
1994), assumes that place specifications are prohibited or severdly restricted in coda position.
There are two basic implementations of pogitiond licenang theory. The firgt, proposed in 1t0
(1986, 1989), is a negative congraint which prohibits coda place specifications. Thisisthe
Coda Condition shown in (113).

(113) Coda Condition (CopaConD)
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In[t0's (1986, 1989) application of the Coda Condition, afeature which islinked to both coda
and onset is exempt from the congraint, by virtue of Hayes' (1986b) Linking Condraint. Later
formulations derive this effect by formulating the Coda Condition as a feature-to- syllable
aignment congtraint, where the onset affiliation of the multiply-linked place specification satisfies
arequirement for dignment of consonanta place features at the left edge of a syllable (1t &
Mester 1994).

The well-formedness of such linked configurationsis granted without specia machinery
by the Prosodic Licensing approach to positional asymmetries, developed in Goldsmith (1989,
1990), Wiltshire (1992) and Bosch & Wiltshire (1992). (See dso the positive licenaing
formulation of larynged condraintsin Lombardi 1991, explored in Chapter 1.) Prosodic
Licensing theory characterizes onset/coda asymmetriesin licensaing by means of syllable
templates which incorporate postive licenang statements. In languages such as Tamil, in which
codas may not bear an independent place specification, the coda pogtion in the syllable
template is endowed with only limited licensing capabilities. The onset, by contrast, licensesa
full range of features. A typicd syllable template for such alanguage is shown in (114) below.
(114) Wesak codalicensing, Prosodic Licensing theory

In this theory, afeature need only be licensed, through association, by some dement inthe
prosodic structure; the feature need not be licensed by every segment to which it is associated.
Asocidion to an onset is sufficient to license a place specification which is shared with a
preceding coda, though the codaitself cannot license place features.

Abstracting away from the various forma differences between the negetive licensang of
the Coda Condition and the positive statements of Prosodic Licensing theory, the core notion in
both approachesis the same: certain marked features, such as place of articulation, are not
licensed in coda pogtion. My chief concern hereiswith an OT implementation of positiond
markedness, whether the relevant congtraints are formulated in positive or negative terms.

Having explored the postive formulation of positiond licensng in the discussion of Catalan
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voicing in Chapter 1, | will examine the negative, Copa Conp approach in subsequent
discusson. However, the flaws encountered by the negative, Copa Conp formulation are dso
found in a pogtive licenang andys's, as we have seen. Licensing theory done cannot account
for the pervasive onsat-to-coda direction of spreading in place assimilation contexts; it requires
only that a place feature be associated to some onset position. The origin of the place feature in
question isirrlevant in licenang theory; either progressive or regressive assmilaion resultsin a
well-formed structure. By contrast, positiond faithfulness congtraints predict that spreading will
proceed from onset to coda, because the features of the onset are preferentidly maintained.
Directiondity follows from postiond fathfulness, but must be stipulated in licensing theory.
Assuming an OT formulaion of Copa Conp in the spirit of 1t6 (1986, 1989), in which
multiply-linked place specifications satisfy Copa Conp, let us consder the role of Copa ConD
in the grammar of Tamil. | will firgt focus on the digtribution of place featuresin non-initia
gyllables. Recadl that Tamil noninitia syllables may not have independent place festures; nasd
codas assmilate to afollowing onset in order to avoid an independent coda place of articulation.
This suggests that Copa Conb » IpenT(Place). Furthermore, the fact that assmilation is
preferred to ether epenthesis or deletion in Tamil indicates that M a x, Dep» IpenT(Place).

Consder thetableau in (115).

(115) Preiminary ranking: Max, Dep, CobaConb » IpenT(Place)

pasan8 + kadd Max Dep CopAaConp | Ipent(Place)
a = pa.sg.gé *
D. pa.sexe nd
C. pasen8.ge nd
d. pa.sén8}.xé i

Copa Conp issuccessful in distinguishing among the candidates in (115).
However, there is an additiond candidate with place assmilation which must be

considered, as shown in (116).
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(116) Onset assmilation isfavored by the grammar

lpasan8 + ka/H | Max I Dep | CopAaConp [ Tpent(Place)
a = pase.ge *
b.= pasnd.ddé *

The CopaConp grammar has no means of choosing between the actua surface form (116a),
and the dternative (116b), in which the onset /k/ has assmilated to the coda s place of
articulation. Furthermore, if we consder place markedness, (116b) is arguably optimal, asit
contains a Corond clugter, rather than a more marked dorsd. If the burden of evaludtion is
placed squarely on the shoulders of the place markedness subhierarchy, the results will be
disastrous for the language as awhole. This is because the markedness subhierarchy will favor
the least marked configuration in every case, with no regard for direction of spreading. In order
to prevent such an outcome, the features of the onset must take precedence over the features of
the coda—we need I penT-OnseT(Place). Thus, evenif CopaConp isavalablein the
grammar, positiond faithfulnessis absolutely essentia in deriving the correct outputs. Any
positiona markedness approach which denies licensing of place in codas cannot account for the
directiondity of assmilation in cases like Tamil without adopting the postiond faithfulness
congtraint | penT-ONseT (Place) 45
2.5  Concusons

Root-initid syllables have a privileged status in human language processing; they play a
key rolein lexica access, speech production and lexical storage. Being salient in this way, root-
initia syllables are equipped to convey awide range of marked features and segments. In this
chapter, | have argued that this perceptua sdlience is exploited directly in the phonologica
component of the grammar, by means of positiond faithulness congtraints which assess input-
output faithfulnessin root-initid syllables

Three predictions arise from the addition of IpenT-s ; condtraintsto the grammar. Firg,

root-initid syllables should exhibit alarger and more marked inventory of segments than non-

45 Related arguments are also advanced in Padgett (1995b).
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initid syllables. Separately rankable IpenT-s ; and IpenT congrantswill permit the intervention
of inventory-defining festural markedness congtraints, as schematized in (117).

(117)  1penT-s 1(F) » *F» IpenT(F)

Thisisthe subhierarchy which is characterigtic of postiona neutralization, and, as we have seen,
there are numerous examples which ingtantiate this ranking. The digtribution of vowd height in
Shonaand Tamil arises from just this ranking; other examples of initidly-determined positiona
neutrdization are listed in (5) above.

The second prediction of root-initid postiond fathfulnessis that root-initid syllableswill
trigger phonological processes. This, too, arises from the separability of IpenT-s; and IpenT in
the congraint hierarchy. Phonologica processes such as assmilation and dissmilation arise
when amarkedness congtraint such as*Mp, *LagiaL o ALieN (F) dominates a conflicting

faithfulness congraint. For example, height harmony in Shona derives from the ranking in (118).

(118) Shonaheight harmony
*Mip » *HigH » Ipent(high)

Faithfulness is subordinated to the higher-ranking markedness congtraints. In this system,
spreeding is triggered by the root-initia syllable, due to high-ranking IpenT-s 4 (high):

(119) IpenT-s 4(high) »*Mip » *HicH » IpenT(high)

Initid syllables are immune to spreading; in fact they trigger vowe harmony, determining the
height of subsequent vowels.

Findly, positiond faithfulness congraints predict that segments in the privileged positions
will exhibit resstance to the application of phonologica processes. Once again, through
dominance of the congraint subhierarchy which generates some phonologica aternation,
positiond faithfulness congraints will render prominent positions immune to change. Thisis
demonstrated for root-initid syllablesin the Shona height harmony system, and aso in Zulu,
where root-initid labidsfal to undergo labid paatdization. Tamil presents an example of
postiond resstance at two levels. Syllable onsatsin Tamil fail to undergo place assmilation (by

virtue of high-ranking | penT-ONsET), though codas do not. Furthermore, the codas of root-
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initid syllables do not assmilate to following onsets, though codas in non-initid syllables do. This
derives from high-ranking I penT-s ; (Place).

In the preceding sections, | have shown that the predictions of Postiond Faithfulness
Theory are robustly borne out in avariety of languages and language families. The distribution of
marked segments and the behavior of root-initid syllables with respect to phonologica
processes stand as strong evidence in support of IpenT-s 4, congtraints. Furthermore, dternative
andyses which atempt to characterize pogtiona faithfulness phenomenain terms of postiond
markedness or licensing congtraints cannot rise to the occasion. Such gpproaches must
incorporate positiond faithfulness condraints; this was demonsrated in the Copa Conp andyss
of Tamil presented in §2.4.4.4. The work of the Coda Condition, a positional markedness
congraint, is accomplished independently by the place markedness subhierarchy of Prince &
Smolensky (1993). In addition, IpenT-OnNseT(Place) is required to explain the invariant codar
to-onset direction of assmilation in Tamil and numerous other languages. In subsequent
chapters, | will adduce further evidence in support of Positional Faithfulness Theory, showing
that both stressed syllables and roots are positions of enhanced faithfulness. In each case, we
will seethat only positiond faithfulness can account for the patterns of behavior attested in the

world's languages.
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CHAPTER 3
FAITHFULNESSIN STRESSED SYLLABLES

3.1  Introduction

There are three disparate, but closdy related, phonologica behaviors which are
diagnostic of positiona privilege. They are, as we have seen in the preceding chapters, position
sengtive neutraization of contrast, positiond triggering of phonologica processes, and postiona
blocking of or exceptiondity to phonologica processes. In this chapter, | will turn to the domain
of stress-based postiond privilege, showing that dl three phenomena are robudtly attested in the
languages of the world. In addition, we will seethat dl of these postiond effects can and should
be unified via the postiond faithfulness congtraint IpenT-s'(F).

Languages which exhibit stress-based postiond neutraization typicdly permit a
segmenta inventory in undressed syllableswhich is a subsat of the full inventory gppearing in
stressed syllables. Furthermore, membership in the unstressed subset of the inventory is not
randomly determined: the members of this set are arguably less marked than the members of its
complement set. Representative examples of stress-based postiond neutralization are displayed
in (1) below.
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Q) Stress-based positiond neutraization

L anguage: s'includes. s ° includes
English iJ, 1,6, "8 uw, ", ow, g | Only\innonfind
a0, d,aw, Vv unstressed syllables
Brazilian Portuguese | i,€ €, U,0,9,a i,ueo0a
(Wetzelsn.d.)
Nancowry Ord and nasd vowds Onlyord i,u,a
(Radhakrishnan 1981)
CopdaTrique Fortis & lenis stops Only lenisstops
(Hollenbach 1977) Ord and larynged C's Onlyora C's
Eight tones Three tones
Chamorro i,ea&uo,a LU\
(Topping 1968)
Guarani Ord and nasd vowds Nasd vowelsonly
before nasal seg
ments

The casesin (1) highlight an important generdization concerning stress-based positiond
neutrdization: the inventory of segmentsin unstressed syllablesis limited to elther a st of
periphera vowels (a perceptually optimal/unmarked inventory; see Liljencrants& Lindblom
1972, Lindblom 1986, Flemming 1995, and Ni Chiosain & Padgett 1997 for details), or a set
of centrd, schwa-like vowels (often characterized as placeless (Anderson 1982), or
articulatorily unmarked).

In addition to permitting a wider range of more marked segments, stressed syllables
frequently act astriggers of phonologica processes such asvowe harmony, or preferentialy fail
to undergo an otherwise regular process. FHemming (1993), in asurvey of segmentd interactions
with stress, identifies a number of cases of the former type. Stressed syllables are the source of
feature spreading in Guarani nasd harmony, Southern Paiute voicing assmilation, Eastern
Cheremis vowd harmony and Applecross Gaelic nasal harmony. Copaa Trique (Hollenbach
1977) dso has anasa harmony process that istriggered by stressed vowels. The second type
of system, in which stressed vowelsfall to undergo a process, is ingtantiated by the harmony
system of Guarani, where stressed ora vowesfail to undergo nasa harmony, though unstressed

vowels are regularly targeted.
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In this chapter, | will argue that Stress-based positiona neutralization, stress-based
triggering of processes and stress-based blocking of phonologica processes result when the
positiona faithfulness congraint, IpenT-s'(F) (2), is high-ranking.

(2 IDeEnT-S'(F)

Output segments in a sressed syllable and their input correspondents must have
identical specifications for the feature F.

This congraint belongsin the same family asthe familiar IpenT(F) of McCarthy & Prince
(1995), and universaly dominatesit, as shownin (3).

(©)] Stressad syllable faithfulness subhierarchy
IDENT-S '(F) » IDENT(F)

Stress-based neutralization of contrast arises when some markedness congtraint or
congraints intervene in the ranking shown in (3). For example, in alanguage such as Guarani
which exhibits neutrdization of the nasa/ora contrast in unstressed syllables, the ranking in (4)
obtains. Here, the markedness constraint which intervenesis *V, .oy, which pendizes nasd
vowels.

(4 Pogtiond limitations on phonemic nasal vowels
IDENT-S '(Nesdl) » *V | ., » IDENT(NaSA)

Theranking of IDENT-s '(nNasdl) » *V, .o, Will have the resuilt that any [nasal] specification
present in a stressed syllable in the output must have been present on the input correspondent of
that vowd; lexica contrastsin nasdlity are preserved under stress. Conversely, the ranking

*V . » IDENT(N@SA) prohibits preservation of input nasality in the absence of stress.

The second and third behaviors which are diagnostic of stress-based positiond
privilege, triggering of and resistance to phonologica processes, arise from the same generd
ranking pattern shown in (4). However, in such cases, the intervening markedness condraint is
not *V - For example, if the harmony-favoring congtraint A jgn-L(nasa) is substituted for
*V pasa 1N (4), stressed nasal vowels will trigger leftward spreading of [nasal]. Furthermore,
stressed ord or nasd vowelswill resist the application of |eftward spreading, while unstressed
voweswill not. Thisis exactly the pattern that we find in Guarani nasad harmony.
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(5) Postiond triggering and blocking of nasd harmony
IDENT-S '(nesdl) » ApigN-L(nasdl) » | penT(nasd)

The remainder of the chapter is organized asfollows. | begin with aclose examination of
one type of stress-based positiona neutralization, the reduction of unstressed vowels. Focusing
on the reduction of [+ATR] contragts, | will show that the interaction of IpenT-s '(ATR) with a
variety of segmental markedness congraints generates a common form of vowel reduction. In
addition, we will see that the grammar of [+ATR] reduction will produce, viaranking
permutetion, dl of the patterns of [ATR] digtribution which are common in vowd inventories
cross-linguigticaly.

From smple cases of vowel reduction, | turn to the andlysis of stress-based triggering
and blocking of phonological processesin section 3.3. To demonsirate these aspects of
pogtiond privilege, | will examinethe role of IpenT-s '(nesd) in characterizing Guarani nasa
harmony, alanguage which exhibits dl three of the positiond faithfulness diagnogtics stress
based [nasdl] distribution, stress-triggered nasd harmony and stress-based blocking of
harmony. A single ranking schema, crucidly incorporating high-ranking I penT-s'(nasd),
accounts for al of the properties of the Guarani system. The proposed andysis represents an
advance over previous treatments of Guarani harmony, asit requires neither aberrant stress feet
nor restrictions on feature spreading or linking which are specific to stress systems.
Furthermore, the positiond faithfulness andyss unifies the stress sensitive aspects of the
harmony system with the stress-sengitive distribution of contragt, aresult not obtained in earlier
work. Before turning to the more involved example of Guarani, | will begin with acase of smple
stress- based neutraization: unstressed vowel reduction in Western Catalan.

3.2  Stress-based Pogtiona Neutralization: Vowel Reduction

3.2.1 Introduction
Many languages with rich vowd systems exhibit a specific variety of sress-sendtive
positiona neutrdization known in the phonologicd literature as vowd reduction. In cases of

vowe reduction, the full inventory of voweswill appear in stressed syllables, but the inventory
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in ungtressad syllablesis limited to aless-marked subset of the inventory.1 Vowd reduction is
most evident when morpheme concatenation leads to a shift in the placement of dressina
word, and consequently, to overt dternationsin vowe quaity within amorphologica paradigm.
However there are examples of stress-senstive vowd neutradization in which surface qudity
dternations are rare or non-existent; while not typically characterized as vowd reduction, these
cases are andyticaly identical to the more familiar examples. (One such case is Nancowry;
stress is dways root- and word-fina in Nancowry, and thereislittle, if any, suffixation. Stress
placement is therefore tetic, but the range of contrasts exhibited by pretonic syllablesis limited
in the extreme, asindicated in (1) above.) Some typical examples of vowel reduction are shown
in (6) below.

(6) Some examples of stress-based vowel reduction

Language: Inmain stressed s:: Inunstressed s:
English ij, 1, 6, ", uw, ", ow,| \innon-fina unstressed
2, 3,0, d,aw,\ syllables
Brazilian Portuguese i,eéunoga i,u€eoa
(Wetzelsn.d.)
Cadan: Centra i,e’,u,0 0 a i,u\
Majorcan e ,u 08 a\ i,eu o\
Western i,e ,u,0 2 a i,euo0a
(Hualde 1992; Prieto 1992)
Savigliano Itdian e ,Uu,00 a i,euo,a
(Nibert 1991);
Standard Itdian
(Femming 1993)
Mantuan Itdian iLY,e ,9,U08 a ihby,eua
(Miglio 1997)
Chamorro i,ea&uoa U, \
(Topping 1968)

Vowd reduction, like the other varieties of inventory-reducing positiona neutrdization
examined in this dissartation, arises from the interaction of pogtiond faithfulness congraints with

featura and/or ssgmental markedness congraints. The faithfulness subhierarchy responsible for

1 As noted above, "less-marked" may be defined in either acoustic or articulatory terms.
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vowd reduction is the familiar positiond neutraization subhierarchy, where the dominant
positiond faithfulness condraint isIpenT-s'(F), rather than IpenT-ONs O IDENT-S ;.

(7) Unstressed vowd reduction subhierarchy, schematic
IDENT-S '(F) » M » IpENT(F)

Here, M isavariable over featura or ssgmental markedness condraints such as*LagIAL
*[-high, How], *[Corond, +low], and s0 on. The extent and nature of the reduction exhibited
by a given language will depend upon which, if any, of the inventory-defining markedness
congraintsfill the ranking dot occupied by M in (7). In alanguage such as English, in which
reduction in unstressed syllables resultsin the loss of essentidly dl place and height festures, the
entire st of featural markedness congraints must interrupt the featura faithfulness subhierarchy.
Other, less extreme, cases of reduction will be characterized by aranking in which only a subset
of the featura markedness congraints dominates | penT(F); reduction is only partid in such a
scenario. In the following section, | provide an analysis of Western Catalan unstressed vowe
reduction. In Western Catdan, [ATR] contrasts among the mid vowels areleveled in unstressed
gyllables, but preserved under stress. By examining the interaction of 1penT-s '(ATR) with the
markedness congraints responsble for restricting the distribution of [+ATR], | will show that
positiond faithfulness congraints may play a pervasive rolein the grammar of alanguage, even
when dominated. Crucid to this demondration is a careful sudy of the congtraints which
regulate the occurrence of [+ATR] and the ways in which they interact to define vowel
inventoriesin generd.

3.2.2 Case Study: Western Catalan Reduction

3.2.2.1 Background

Catdan, like many of the other Romance languages (including Standard Itdian and
many of the regiond didects of Itdian (Camilli 1929, Miglio 1997, Nibert 1991) and Brazilian
Portuguese (Wetzels n.d.)), exhibits vowe reduction in unstressed syllables. Reduction of the

full vowd system isfound in unstressed syllables in each of Western, Eastern and Mgorcan
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Catdan. The dightly different patterns of reduction which occur in each of the dialects are

shown in (8) below.

(8 Undgtressed vowe reduction in Catalan diaects

Dialect: Reduction Pattern
Western i yis [
u /E u
0,9 yis o]
a /E a
Eagtern (Centrd) i /e [
(Prieto 1992) e’ a & \
uo g A& u
Eastern (Mgorcan) [ Y1 i
(Prieto 1992) ea\ £ \
u /E u
0,9 A o
! yis e

Representative data illugtrating these patterns of reduction are provided in (9). All of the

reduction data in the righthand column are diminutive forms, taken from Prieto (1992:567-568).

9 Unstressed vowd reduction in Catalan diaects

a Centra Cataan

r~iw ‘river’
m'= ‘ :
pal\ ‘shovd’
r~g'?\ ‘whed’
maon ‘monkey, fem.’
kdr\ ‘cure
b. Magjorcan Catdlan
r~iw ‘river’
m'- ‘honey’
pal\ ‘shovd’
r~g?\ ‘whed’
mon ‘monkey, fem.’
kar\ ‘cure

r~iw’ 't
w '\
"'\
pl" '\
~u?'t\
mun’ 'ty
kur't\

r~iw\'t
AwW\'t\
m\'t\
pU\'t\
r~o?2\'t\
mori\'t\
kur\'t\
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‘river, dim.

‘snow, dim.’
‘honey, dim.’
‘shove, dim.’
‘whed, dim.’
‘monkey, fem. dim.
‘cure, dim.’

‘river, dim.’

‘snow, dim.’
‘honey, dim.’
‘shove, dim.
‘whed, dim.’
‘monkey, fem.dim.
‘cure, dim.’



9 Unstressed vowel reduction in Catalan didects, continued

C. Western Catdan
r~fw ‘river’ r~iwét ‘river, dim.
néw ‘snow’ newéa ‘snow, dim.’
p's ‘weght pezét ‘weight, dim.’
pda ‘shove’ paléta ‘shove, dim.
r~g?a ‘whed’ r~o?&a ‘whed, dm.
Sopl ‘aun’ olé& ‘aun, dim.
blr~o ‘dumb’ bur~é& ‘dumb, dim.’

In what follows, | will focus on vowd reduction in Western Catdan (WCa), a
phenomenon which results from the interleaving of a sngle key markedness condraint,
NoNLow/ATR (pendizing the combination of [-low, —ATRY]), into asubhierarchy of postiond
and non-postiond fathfulness congraints. The crucid ranking subhierarchy which determines
the outcome of vowe reduction in Western Catdan is given in (10).

(10)  Pogtiond neutrdization subhierarchy, Western Catdan
IDENT-S '(ATR) » *[dow, -ATR] » IpENT(ATR)

This subhierarchy, through interaction with the other ATR markedness congtraintswhich
determine the digtribution of [+ATR] in vowd inventories cross linguigticaly, will result in the
pattern of reduction which occursin WCa. | turn now to an examination of the ATR
markedness condraints and thelr interactions; from these interactions, the distribution of ATR in
the vowd systems of the world (including, of course, Western Catalan) will be determined.
3.2.2.2 Prdiminaries ATR Markedness and Inventory Structure

Here, asin the preceding chapters, | adopt Prince & Smolensky’s (1993) theory of
inventory structure: the surface segmentd inventory of alanguage results from the interaction of
markedness and faithfulness congraints. The presence of a given segment x in alanguage
indicates that faithfulness congraints which regulate some feature or features contained in x
dominate markedness congtraints which penalize the presence of those festures. Conversdly, the
absence of a particular segment type indicates a ranking in which markedness condraints are

dominant.
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Thevowd inventory of WCa sressed syllables is triangular, comprising seven vowels
a three heights, with an ATR digtinction among the mid vowes. This very common vowe
inventory isshown in (11).
(11) WCasressed vowels

Front Back
High [ u
Mid: [+ATR] e o]
[-ATR] ’ o
Low: a

The chief point of interest in the present context is the existence of an ATR contrast among the
mid vowels, coupled with the absence of such a contrast among the high vowels. Through
interaction with ATR faithfulness condraints, the markedness congtraints which regulate the
digtribution of [+ATR] will generate this asymmetrica pattern (and, through ranking
permutation, al other attested ATR/RTR patterns).

Following Archangeli & Pulleyblank (19944), | assume that articulatorily grounded
markedness congraints play akey role in determining the digtribution of [+ATR] in vowe
inventories. Archangdi & Pulleyblank observe that there is an articulatory antagonism between
tongue height and tongue root retraction: the higher the tongue body is raised, the more difficult
it isto achieve the pharyngeal narrowing associated with [-ATR] vowes. Tongue bunching and
raising are often accompanied by tongue root advancement. The articulatory antagonism
between raisng and retraction is reflected in the significantly lower frequency of [+high, —ATR]
vowels in the languages of the world (Maddieson 1984) and, Archangeli & Pulleyblank argue, is
formally encoded in the grammar by means of the markedness congtraintsH|/ATr and Lo/RTR,
shownin (12).

(120  ATR-markedness condraints, high and low vowels
HicH/ATR: *[+high, —~ATR]
Low/RTR: *[How, +ATR]2

2 This formulation differs from, but is logically equivalent to, the conditional statements adopted in
Archangeli & Pulleyblank (1994a).
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In the grammar of languages such as Western Catalan, which lack both high [-ATR] vowels
and low [+ATR] vowds, these markedness congtraints must dominate the faithfulness congtraint
IDENT(ATR), asindicated in (13). Input high vowels, regardiess of their vaue for [ATR], must
aurface as [+ATR]; conversdly, low vowes must dways surface as [-ATR].

(13) NOATR contrast anong high or low vowes
HiGH/ATR, LO/RTR » IDENT(ATR)

The effects of the ranking in (13) can be seen below. Congder first the straightforward
ca of ahigh [+ATR] input vowd, asin (14).
(14)  Input high [+ATR] vowdsretain [+ATR]

IO/ 'eye¢ | LoRTrR | HI/ATR IDENT(ATR)

a = uo

b. uO *1 *

Here there is nothing to be gained by dtering the origind ATR specification. The fully faithful
candidate (14a) satisfies both the dominant markedness congtraint and the faithfulness congtraint
IDENT(ATR); the unfaithful (14b) satisfies neither. Pardld results obtain among the low vowels,
when a[-ATR] low vowd isinput to the mini-grammear of (13), no deviation from the input
specifications can be optimal. (A [+low, +ATR] vowe istranscribed with [ o] here and
throughout.)

(15)  Input low [-ATR] vowelsretain [-ATR]

kezd ‘thng | Lo/Rtr | HI/ATR IDENT(ATR)

a= kgza

b.  kdza T *

In contradt, if ahigh [FATR] vowe isinput to the grammar, unfaithfulnessis optima.
Thisis shown, with a hypotheticd input, in (16).
(16)  Input [FATR] high vowdsloe[-ATR]

WOl | LoRTR | HI/ATR IDENT(ATR)

a = uo *

b. uO *1

Thisisthe scenario in which the correct ranking of Hi/ATrand IpenT(ATR) may be

established, asthisisagenuine case of congraint conflict. Each candidate violates one of the
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two congraints. Were the ranking to be reversed, candidate (16b), which retainsitsinput [—
ATR] specification, would be optima. The absence of [-ATR] high vowdsin this didect of
Catdan indicates that the ranking in (16) is the correct one. Smilarly, the lack of [+ATR] low
vowdsin WCaimplicatesthe ranking Lo/RTr» IDENT(ATR).3

(17)  Input [+ATR] low vowdslose [+ATR]

InOl | LoRTR | H/ATR IDENT(ATR)

a = a0 *

b. AO *1

Theinput vaues of [ATR] are antagonigtic to the input height vauesin both (16) and (17) and,
because the markedness condraints which pendize this antagonism dominate ATR faithfulness,
these vaues may not be retained. Instead, they are changed to the values appropriate to the
input height of the vowd in question, [+ATR] if the vowd is[+high] and [-ATR] if [+low].
While the [tATR] contrast is not maintained in ether the high or low vowels of WCa,
it is retained among the mid vowes, provided that the mid vowelsin question are stressed. This
distributiona generaization indicates that any markedness congraint which pendizesthe
occurrence of [-ATR] in mid vowesis dominated, in the grammar of WCa, by the positiond
ATR-fathfulness condraint IpenT-s'(ATR). Whatever the relevant congtraint ranking for WCa
may be, permutations of that ranking must dso generate the other inventories which are attested
cross-linguigticaly. Thus, the condraint subhierarchy which yieds the WCavowe inventory in
unstressed syllables should be able to produce a system in which mid vowels may only be[—
ATR], and an inventory in which mid vowels must be [+ATR]. Before proceeding with the
andyss of WCa unstressed syllables, a closer examination of the aforementioned vowe systems

is warranted.

3 Theranking of IDENT(high) and IDENT(low) is obviously relevant to the outcome of the mini-grammar
in (13); if either constraint isranked below IDENT(ATR), input 1/U and A may surface as’/@ and e in order to
satisfy the higher-ranking faithfulness constraint. As WCa exhibits no height alternationsin its reduction
pattern, | will assume throughout that IDENT (high) and IDENT(low) dominate IDENT (ATR). For reasons of
space, these rankings will be eliminated from subsequent tableaux and discussion.
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Two common triangular vowd systemsare given in (18). In the inventory of (18a), only
[+ATR] mid vowds are possible (thisis the vowe system of WCa unstressed syllables); the
vowd system in (18b) permits only [FATR] mid vowels.
(18)  Midvowd sysems

a) [+tATR] only b) [-ATR] only
Front  Back Front  Back
High: [ u High: [ u
Mid: e 0 Mid: ’ %)
Low: a Low: a

These vowd systems share with the seventvowe inventory of (11) the absence of any ATR
contrast among the high and low vowes. However, they differ from the larger inventory in
restricting the occurrence of [ATR] among the mid vowels. In order for the inventories of (18)
to be generated via Prince & Smolensky’ s faithfulnessmarkedness interaction, there must be
some markedness congraint or congtraints which penalize the cooccurrence of [+tATR] with [—
high] and/or [-low].

What are the rlevant mid vowe markedness congraints? Again following the
articulatory grounding hypothesis of Archangeli & Pulleyblank, | propose the congraintsin (19)
below.

(199 NonLow/ATr: *[-ow, -ATR]
NonNHIcH/RTR: *[-high, +ATR]

Each of these condraints is amore genera verson of one of the markedness condraintsin (12)
above, in the sense that the vowels pendized by the condraintsin (12) are a subset of the
vowels pendized by the condraintsin (19). For example, [+high, —ATR] vowels, which violate
HicH/ATR are asubset of the [-low, —ATR] vowes (which violate NonLow/ATR). Thisis
shown in the diagram on the left in (20); the corresponding subset/superset relaionship among
[+ATR] vowesis shown on theright.

(20)  Subset/superset relations among violators of ATR markedness congtraints

If the mid vowel markedness congraints of (19) were predicated on asingle feature value (e.g.

[-high]), the subset/superset relationship between these congtraints and the more specific
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Hi/ATr and Low/RTR could not be exploited. This subset/superset relationship among the
segments which violate the condraints isimportant, asit will permit an [ATR] contrast among
the mid vowds, even in the absence of a contrast in either the high or low vowels. Further, if a
fixed ranking of specific » generd is adopted, it should be impossible to generate contrasts in the
high or low vowes without a corresponding mid vowel contrast (provided that there are mid
vowelsin theinventory at al)—adesirable result, as such inventories are very rare, if attested at
dl.4 | propose that the rankingsin (21) are, minimally, the default rankings provided in UG.

(21)  HicH/ATR» NoNLOW/ATR
Low/Rrr » NoNHIGH/RTR

Asdways, different vowd inventorieswill be generated based upon the relaive ranking of these
congdraints and the relevant faithfulness congraint, IpenT(ATR). Whiletheranking of HicH/ATR
and Low/RTRr @ove the mid vowe congraintsis arguably fixed, the ranking of these mid vowel
congraints with respect to one another must be free.

To support thislatter claim, let usturn to the evidence regarding the relative markedness
of [+ATR] and [-ATR] mid vowds (and thus, the relative ranking of markedness constraints
which regulate them). The evidence, at this point, isinconclusive. Maddieson (1984) reports
that 83/317 in the UPSID database have €], 116/317 have ], and 113 have an indeterminate
front mid vowd “¢&’; smilar figures obtain for the back mid vowes. In the high vowels, by
contrast, the numbers are much more lopsided: 271 [i] vs. 54 [|]. Only if dl of the indeterminate
casesin the mid vowels can be assigned to the [-ATR] category is there an overwheming
preference for [FATR] mid vowels comparable to the high [+ATR] vowe preference. At
present, no preference in the mid vowe's can be substantiated. Further, though Archangdi &

4 Oneapparent counterexample to this claim is the Bantu family, in which many languages exhibit a
contrast among the high vowels, but not among the mid. This reflects the Proto-Bantu vowel inventory,
which isreconstructed as a seven-vowel system with two super-high vowels, two high vowels and two mid
vowels. Whether such vowel systems constitute a genuine counterexampl e remains to be seen. While the
high/super-high contrast (and its historical decendents in modern Bantu languages) have been treated by
many asreflecting an ATR contrast, thereisalack of consensus on this matter. Clements(1991) argues that
ascalar height analysis should be adopted, while Zall (1995) proposes that the super-high vowels are
[+consonantal].
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Pulleyblank (1994a) assert that an {i, u, ", g, & inventory appears to be the most common 5
vowd inventory, the pattern{i, u, e, 0, a} isaso attested with some frequency (it appearsto be
the less common of the two, according to Archangdi & Pulleyblank). Given Maddieson’s use of
“@ and “0” for any case where the precise placement of the mid vowe s in the vowel spaceis
indeterminate, no firm conclusions about frequency and markedness may be drawn. Therefore, |
will assume that NonHiGH/RTR and N onLow/ATr may be fredly reranked with respect to one
another.

To demongtrate the workings of the ATR markedness congtraint system, some specific
vowd inventories must be examined. | begin with the triangular inventory of (22), in which an
ATR contragt is maintained only in the mid vowel range; dl low vowds are [-ATR], and high
vowds are [+ATR]. (Thisis the inventory which agppearsin stressed syllablesin WCa.)

(22)  Only mid vowds display a contrast

Front Back
High [ u
Mid: +ATR e o]
-ATR ! 7}
Low: a

The congraint ranking which is respongible for thisinventory must crucialy permit any
input value of [ATR] to be reproduced in the output, provided that it occurs in concert with a
[-high] or [How] specification. IpENT(ATR) must therefore dominate N onLow/ATr and
NonHIGH/RTR

(23) Ranking for contragtive [ATR] in mid vowels
IDENT(ATR) » NonLow/ATR, NoNHIGH/RTR

In order to prevent [FATR] high vowdsand [+ATR] low vowess, the rankings demonstrated in
(13) above will dso be retained:

(24)  HiGH/ATR, Lo/RTR» IDENT(ATR)

Given trangitivity of condraint ranking, the subhierarchies of (23) and (24) may be intersected to
yield the following:

(25  HiGH/ATR, Lo/RTR» IDENT(ATR) » NonLow/ATR, NoNHIGH/RTR
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Under this ranking, [ATR] contragtsin the high and low vowelswill be obliterated, but
maintained in the mid vowds. Thisis demongtrated in tableauix (26)-(29) below. (Throughout, |
assume aranking inwhich IpenT(high) and I penT(low) dominate IpenT(ATR). Candidatesin
which the input height is dtered are, asindicated in note 3, omitted from consideration.) The
ranking of both HicH/ATr and Low/RTRr over IDENT(ATR) ensures that vowels at the
periphery of the height scale must conform to the unmarked [ATR] specification, regardless of
the input feature value. This was demondtrated in (16) and (17) above, and is repested in (26)
and (27).

(26)  Input [FATR] high vowes become [+ATR]

W || HI/ATR | Lo/Rrr | ID(ATR) | NoNLo/ATR | NonHIRTR
a | *| *

b. = i *

(27)  Input [+ATR] low vowes become [-ATR]
IAl | H/ATR | LO/RTR | ID(ATR) | NoNLO/ATR i NonHIRTR

a A *1 *

b. = a *

Mid vowds, however, may retain their input [ATR] specifications, as ATR fathfulness
takes precedence over featural markednessin this grammar. As tableaux (28) and (29)
demongtrate, no changesin the [ATR] specification of mid vowels are required (or permitted)
by this condraint ranking. Mid vowes must be fully faithful in the output.

(28) [-ATR] mid vowdsreman [-ATR]
Il HIATR | Lo/Rrr | ID(ATR) | NonLo/ATR | NonHIRTR

a = *

b. e *1 *

(29) [+ATR] mid vowdsreman [+ATR]

lel | HI/ATR | Lo/RTR | ID(ATR) | NonLO/ATR i NonHIRTR
a ’ *| *
b. = e *

Viathe ranking ingtantiated here, the sevenvowe system of (22) (and of WCa stressed
gyllables) is successfully generated. High and low vowels which bear antagonistic [ATR] vaues
are destined to be unfaithful, but the mid vowels sail through the grammar unscathed.
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From this common seven-vowd inventory, | turn to the two most common five-vowe
systems of the world's languages. The triangular inventory of (18a), in which dl non-low vowes
are [+ATR], will be examined firgt. To arrive at such alanguage, in which {i, e, u, o, & arethe
only possble vowels, ATR fathfulness must be overridden by the congtraint which prohibits[—
ATR] mid vowds, NonLow/ATR; no [-ATR] non-low vowels are permitted to surface. A
ample reranking of the condraintsin (25) will yield the correct results; thisreranking isgiven in
(30) below (where the specific » generd ranking is preserved). Only the ranking of
IDENT(ATR) and NonLow/ATr has been atered.

(30) Ranking for afive-vowe inventory, no non-low [-FATR] vowels

HiGH/ATR, Lo/RTR » NoNLow/ATR » IDENT(ATR) » NonHIGH/RTR

Asin the preceding example, the congtraint subhierarchy in (30) will prohibit vowels at
the periphery of the height dimension from bearing antagonigtic [ATR] specifications. Orly in the
domain of the mid vowels does this ranking differ from the previous case; while (25) permitted
the generation of both [+ATR] and [-ATR] mid vowds, (30) dlows only [+ATR] variantsto
surface intact.

(31) [-ATR] mid vowes mus be unfathful

I'l | H/ATR | Lo/RTrR | NoNLO/ATR | ID(ATR) | NonHIIRTR
a . *|
b. = e ; * 5 *

(32) [+ATR] mid vowes are unaffected

lel | HIATR | Lo/Rrr | NonLo/ATR | ID(ATR) | NonHIRTR
a ’ *|
b. = e : ; *

As(31) and (32) demongtrate, input vowels which are mid and [-ATR] are unfathfully
rendered as [+ATR] in the output, due to the subordination of the faithfulness congtraint
IDENT(ATR) to NoNLoW/ATR

The other common five-vowe pattern, in which al nonthigh vowdsare[-ATR] (i, u, 7,
2, a), results from adightly different permutation of the ranking in (25). In such an inventory, the
combination of [-high, +ATR] is never faithfully reproduced in output forms. This indicates that
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NoNHIGH/RTR must dominate I penT(ATR) (which itsaf must dominate NonLow/ATRIN
order to dlow input” and @ to surface intact).

(33) Rankingfor afive-vowe inventory, no non-high [+ATR] vowds
HIGH/ATR, Lo/RTR » NoONHIGH/RTR » IDENT(ATR) » NonLow/ATR

Theresults of this ranking are demonstrated in tableaux (34) and (35), whereit is clear that the
grammar will permit only [FATR] mid vowelsto surface, even a the expense of ATR
fathfulness

(34) [+ATR] mid vowds must be unfaithful
lel | HIATR | Lo/Rrr | NonHI/RTR | ID(ATR) | NonLO/ATR

a = ’ * *
b. e : *1

(35) [-ATR] mid vowes are unaffected
I'l'] HIATR | Lo/lRtr | NonHI/RTR | ID(ATR) | NonLO/ATR

a = ’ *

b. e : * *

Thenine-vowd pattern {i, |, u, u, €, 7, 0, @, & isderived by means of another smple
permutation of the congtraint subhierarchies developed above. In this case, IDENT(ATR) must
be moved in the rankings above dl of the ATR markedness congraints, with the exception of
Low/RTRr Crucidly, IpenT(ATR) must dominate HigH/ATR in order to permit [-ATR] high
vowels. Thiswill yied output retention of input [+ATR] or [-ATR] on any vowel, save one
which is[+low]. The necessary ranking is shown in (36).

(36) Ranking for anine-vowe inventory, ATR contrast in dl non-low vowels
LORTR» IDENT(ATR) » HigH/ATR » NoNHIGH/RTR, NoNLOW/ATR

The results of this hierarchy can be generated straightforwardly by manipulating the ranking of
congraintsin any of the preceding tableaux.

Findly, let us consider the unatested or very rare inventory {i, |, U, u, € 0, &, which is
unusud in permitting an ATR contrast among the high vowels, without a corresponding contrast
among the mid vowels. Can this inventory be generated with the congtraints under discussion
above, assuming the default ranking of (21)? No, because the default ranking in (21) requires
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that the more redtrictive Hign/ATRr dominate the more generd NonLow/ATR. But to generate
[1] and [u], the faithfulness condraint IpenT(ATR) must dominate HigH/ATR and, by trangtivity
of ranking, NoNLOW/ATR

(37)  Ranking required to generate [-ATR] high VOWES (assuming specific » general isfixed)
IDENT(ATR) » HigH/ATR » NoNLOW/ATR
However, under the ranking in (37), the [-ATR] mid vowds[] and [ 2] are dso fredy

generated; the desired vowe inventory cannot be produced. Relevant examples are provided in
tableaux (38) and (39).

(38) [-ATR] high vowds are unaffected
W | Io(ATR) | HI/ATR | NonLOATR

a = | * *

b. i *1

(39) [-ATR] mid vowes are dso unaffected

I'TT To(ATrR) | H/ATR | NonLO/ATR
a = ’ *
b. e *1

With IpenT(ATR) ranked above al markedness congtraints that pendize [-ATR] in nortlow

vowels, there can be no [|] without [']. Even dlowing areversd of the default ranking, with

NoNLow/ATrdominating IpenT(ATR), will not produce the desired outcome, as the ranking
NoNLow/ATr» IDENT(ATR) » Higi/ATr would prohibit both high and mid [FATR] vowels.
To the extent that inventories such as{i, |, U, u, €, 0, & are unattested, the failure of the above

condraints to generate them is a positive result5 (The addition of a distinct markedness

5 Note, however, that itis possible to generate a different inventory in which the sole ATR contrast
residesin the high vowels, namely {i, I, u, U, ", g, a . This system can be produced if the [-ATR]-demanding
constraints LOW/RTR » NONHIGH/RTR are ranked abovel DENT(ATR) (and by transitivity of ranking,
above HIGH/ATR » NONLOW/ATR) in the hierarchy in (37). Thisis shown in the composite tableau below,
whereitisclear that only [-ATR] mid vowelswill be admitted, though either [+ATR] or [-ATR] high vowels
are possible.
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condraint *[—high, How, -ATR] above IpeNT(ATR) » HicH/ATR » NonLow/ATR would, of
course, permit the generation of the{i, |, €} non-low inventory—but congraints of thistype will
aso increase the factorid typology, quite possibly resulting in subgtantial overgeneration. In the
absence of evidence to suggest that such tri-festurad markedness congtraints are required, they
should probably be avoided. However, see Chapter 5 for discussion of a case which may
require such congraints.)

3.2.2.3 The Andyssof Western Catalan

Now, having explored the congtraint interactions necessary to generate various vowel
systems of the world’ slanguages, | return to the analysis of Western Catalan. The vowe
inventory in stressed syllables, as described above, conssts of the seven vowels{i, e, ", u, 0, g,
a. Thisvowe system can be produced, in cases where stress sengitivity is not a issue, with the
congraint subhierarchy given in (40).

(40)  Sevenrvowd inventory, ATR contrast among mid vowels
HicH/ATR, Lo/RTR » IDENT(ATR) » NonLow/ATR, NonHIGH/RTR
Thisranking will permit the [-ATR] mid vowds|["] and [g] to occur fredly in any syllable. The

crucid congraint reaionship which alows these [-ATR] vowdsto occur is the ranking of

[l LO/RTR NONHI/RTR | ID(ATR) HI/ATR | NONLO/ATR
a = ’ i
b. e *1

el LO/RTR NONHI/RTR | ID(ATR) HI/ATR | NONLO/ATR
a. = ’ * *
b. e *1

N/ LO/RTR NONHI/RTR ID(ATR) HI/ATR | NONLO/ATR
a. = | * *
b. i * 1

Asthereis no subset/superset relationship which holds between HIGH/ATR (which penalizes [+high, —
ATR]) andNONHIGH/RTR (penaizing [-high, +ATR]), it isreasonable to assume that no fixed ranking
should obtain between these constraints. Factorial typology thus predictsthat the{i, I,u, U, ", g, a}
inventory should be attested, and attested with greater frequency than the impossible{i, 1, u, U, e, o, &
system considered above. In the absence of relevant data at present, | will leave this matter for future
investigation.
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IDENT(ATR) above the markedness constraint NonLow/ATR, which pendizes [-low, —ATR]
vowels.

In WCa, vowed s which are [-low, —ATR] are not freein their digtribution; they are
permitted to gppear only in stressed syllables. Following the positiond faithfulness analyss
advocated here, thisindicates that the correct ranking for WCais one in which the IpDenT(ATR)
of (40) isreplaced by the stress sensitive IpenT-s '(ATR) of (41). The revised condtraint
subhierarchy is shownin (42) below.

(41) IpenT-s'(ATR)

Output segments in a stressed syllable and their input correspondents must have
identical specifications for the festure [ATR].

(42) Revised condraint ranking, WCastressed syllables
HicH/ATR, LO/RTR » IDENT-S '(ATR) » NonLow/ATR, NonHIGH/RTR

Thisranking will generate exactly the desred inventory in positions of stress. Note that
IDENT-S '(ATR) Must be dominated by HigH/ATR and Low/RTR; were this not the case, we
would find [-ATR] high vowelsand [+ATR] low vowelsin stressed syllables of Western
Catdan. Antagonistic combinations of height and tongue root advancement/retraction are never
permitted in this language, even in privileged stressed syllables.

In addition to the hierarchy in (42), we must consider the congtraints which govern
sress placement. Primary stress in Catdan fals on one of the find three syllables of the word;
within that three syllable window, stress placement is*by no means predictable’ (Hualde 1992:
385-6). Still, some regularities are observed by a sizeable portion of the lexicon: words ending
in aconsonant usualy bear find stress, while those words ending in avowe typicaly have stress
on the penultimate syllable. Secondary stresses, when they occur, are assigned in an dternating
pattern, working back from the primary stress at the right edge of theword.6 These facts
ugoest that feet in Catalan are trochaic and right-aligned, with monosyllabic trocheesbeing

6 Hualde (1992) says that phonologically non-significant secondary stresses do occur; Cabré &
Kenstowicz (1995) state that Catalan lacks secondary stress, but argue for footing of syllables preceding the
primary stress foot.
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assigned to heavy find syllables. Lexica stresses must dso be retained, cregting exceptions to

the default stress pattern. The andysis of tress in Spanish and Catdan is athorny problem

which hasinspired a consderable literature (see Harris 1983, 1989, 1992; Roca 1986 for

representative derivationa andyses, aswell as Cabré & Kenstowicz 1995 and Rosenthall 1994

for recent Optimality Theoretic trestments of stress in Spanish and Catalan). The details of

Catalan dtress placement are largely orthogonal to the point at hand; | will assume, for

expositional purposes, ablock of prosodic constraints compressed under the label Stress

some of the key condraints subsumed under thislabel are given in (43).

(43)

(44)

Congraints governing stressin Catalan

FT-Forv : TROCHEE
FAESgs,

ALIGN-FT-RT
ALieN(Ft, R, PWd, R)

Fr-Binns _ _
Feet must be binary under syllabic andyss.

Heap-Max (McCarthy 1995; Alderete 1996, 1997b)
If a isaprosodic head and a & Domain(f), then f(a) isaprosodic word.

WeiGHT-BY-PosiTioN (WBP)
Coda consonants must be moraic.

WEIGHT-TO- STRESS (WTS)
Heavy syllables must be stressed.

PARSES
Syllables must be parsed into feet.

Key rankings, Catalan stress congtraints

Ranking Consequence
HeaD-Max » ALieN-R-Fr: Lexicd footing is preserved, even if misdigned.
Fr-Bin» PARSE-S Lonefind syllables may not be footed.

Fr-Frv: TrocHeEe » FT-BiNi's  Findl dress is footed as a degenerate foot, rather
than as an iamb.

Wsp, Wep» FT-BIN: S Fina closed syllables must be stressed.

Thisblock of congtraints will force stress to be assigned in the manner described above,

pendizing the loss of lexica stress and departures from the default stress pattern, in cases where
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no lexical gressis present. Stress need not be crucialy ranked with repect to the congtraints
in (42); whether high- or low-ranking, Stress will not affect the digtribution of [FATR] mid
vowels. | will return to this point below.

As noted above, both [+ATR] and [-ATR] mid vowds are permitted in stressed
gyllablesin Western Catalan. In unstressed syllables, however, the [+ATR] contrast in the mid
vowdsisneutrdized to [+ATR]; /'/ A [€] and /ol A£[0]. Thisindicates that the ranking of the
two lowest markedness congraintsin (42) must actualy be NonLow/ATr » NoNHIGH/RTR
(asthe [+ATR] mid vowels are the preferred variants in unstressed syllables), and that the non-
postiond IpenT(ATR) must fal between them. The complete ranking for WCaisgivenin (45).

(45) Find congraint ranking, Western Catalan

HI/ATR LoRTR» ID-s'(ATR) » NoNLO/ATR » ID(ATR) » NoNHI/RTR, STRESS
Thisranking will give the correct reduction resultsin unstressed syllables, as shown in (46)-(49).

(The undominated HicH/ATr and Low/RTRr are omitted to save space; candidates which
violate these congraints aren’t shown here, as the efficacy of this portion of the hierarchy in (45)
has been demondtrated el sewhere in this chapter.)

Congder firg the occurrence of [-FATR] mid vowelsin stressed syllables.

(46) [-ATR] mid vowdsarelicit in stressed syllables
Ip'z ‘weight | Ip-s'(ATR) | NoNLo/ATR | ID(ATR) | NonHI/RTR
a = p’'s *
b. pés *1 * *

The[-ATR] mid vowel, though more marked than its [+ATR] counterpart by virtue of the
ranking of NonLow/ATr » NonHIGH/RTR, is nonetheess permitted to retain its input [ATR]
specification, due to the dominant IpenT-s'(ATR). Mid vowels may never deviae from their

input specifications in stressed syllables. Thisis, of course, true of the [+ATR] mid vowels as

well.
(47) [+ATR] mid vowes arelicit in stressed syllables
Inew/ ‘show’ | ID-s'(ATR) | NoNLo/ATR | ID(ATR) | NonHI/RTR
a n'w * * *
b. = néw *
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In both cases, full faithfulnessis optimd.

By contragt, those mid vowels which occur in unstressed syllables may be forced to
unfaithfulness by the ranking in (45), asthey are no longer protected by high-ranking
IDENT-S '(ATR), but only by the rdatively low-ranking IpeNT(ATR). In the case of [+ATR] mid
vowels, even IpenT(ATR) will be sufficient to prevent unfaithfulness because the markedness
congraint which pendizes these vowelsis lowest-ranking; thereis no unfaithful dternative which
can defest the faithful candidate.
(48) [+ATR] mid vowdsarelicit in ungtressed syllables

new-e&-a ‘snow, dim.” || Ip-s'(ATR) | NoNLo/ATR | ID(ATR) | NonHI/RTR
a = ne(weta) *x
D. n (weta) *1 * *

[+ATR] mid vowds in unstressed syllables do not neutrdize to [-ATR] due to the high rank of
NonLow/ATrin the hierarchy. [+ATR] vowes stay [+ATR] in the output, no matter what
position they appear in.

Unlikethe [+ATR] vowels, [-ATR] mid vowds which fdl in undtressed sylldblesare
subject to neutraization, precisely because NonLow/ATrdominates IpenT(ATR) and
NonHicH/RTR Congder the examplein (49) below, where an underlyingly [-ATR] mid front
vowd isforced to surface as[+ATR].

(49) [-ATR] mid vowds mug be unfaithful in unstressed syllables

Ip'z-et/ ‘weight, dim.” || Ip-s'(ATR | NoNLO/ATR | ID(ATR) | NonHI/RTR
a pz& *| 25
b- = mzé * *%*

The[-ATR] vowd in thisexample is no longer under the protection of high-ranking

IDENT-S '(ATR), asit fdls outsde of the position of stress, in this case the find closed sylldble.
The decision between the candidatesin (49) is therefore submitted to lower-ranking congtraints,
in particular, NonLow/ATR, which dominatesIpeNT(ATR). It isthis ranking whch forces
vowel neutrdization; the faithful (49a) falls by virtue of itsviolation of NonLow/ATR, and the
less marked (49b) is therefore optimdl.

151



Findly, let us examine the ranking of the prosodic congtraint block Stress, which
(among other things) enforces the placement of stress on find closed syllables. In the case of the
input in (49), /p’ z-et/, Stress Will be violated by an output candidate which bears penultimate
stress, asin [pzet]. Can such aviolaion be compelled by high-ranking IpenT-s '(ATR),

effectively moving stress in order to license an underlying segment which is marked? The answer

isno, not even if dl of the stress-determining congtraints are placed at the bottom of the

hierarchy, dominated by al featura faithfulness and markedness congraints.

(50)  Stressmay not shift to “license” [-low, —ATR]
Ipze/ | Ip-s'(ATR | NoNLO/ATR | ID(ATR) | NonHI/RTR STRESS
a p'z& *1 £
b. = pezét * * %
C. p“'zet *| * W-1-S

Though the prosodic congraints are very low-ranking, IpenT-s'(ATR) cannot compe their
violation. Both the actud surface form (50b) and the form with illicit Stress (50c) satisfy
IDENT-S '(ATR), rendering this condtraint irrelevant to the decision between the two candidates.
With the markedness/faithfulness ranking of (50), stress migration can never be compelled by
the postiond faithfulness congraint because Stressis dways satisfied by the actuad outpt.

3.2.3 Fathfulnessvs. Licenang |

In the preceding sections, | have shown how various ATR markedness congtraints
interact with the faithfulness condraints IpenT-s'(ATR) and IpenT(ATR) to account for vowel
reduction in Western Catalan. Smple permutations of the congtraint rankings will generate not
only the Catalan reduction pattern, but also a variety of common vowe inventories. At this
point, however, our results do not differ from those which may be obtained via positiona
licensing, asin (51) (see Femming 1993 for an ingtantiation of this approach to vowe
reduction).

(51) Stress-based licensng of [-ow, -ATR] (“License"")

For dl x, x a segment bearing the specification [How, —ATR], x must be associated to
amorain astressed syllable.
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Suppose that thislicenang congraint, rather than IpenT-s'(ATR), isresponsiblefor Catalan
reduction; if (51) is substituted for IpenT-s '(ATR) in the hierarchy in (45), comparable results
will obtain.

(52) Vowd reduction hierarchy, positiond licensing gpproach
HI/ATR Lo/RTR» License” » NoNLO/ATR» ID(ATR) » NoNHI/RTR, STRESS

The key comparison case isthat of a[-ATR] mid vowd in an unstressed syllable; as (53)
demondtrates, positiona licensing will derive the same results in this scenario as positiond
fathfulness.

(53)  Reduction isenforced by postiond licensng

Ip' z-etf Lic" | NoNLo/ATR | ID(ATR) | NOoNHI/RTR | STRESS
a pz& * & &
b. = pezét * * %
C. p'zet *1 * W-T1-S

However, while smple positiona neutralization phenomena can be captured by ether gpproach,
other pogtiond privilege effects will differentiate between the two anadlyses. It isthe case of
positiona blocking of phonological processes which will prove to be the downfal of positiond
licenang, and it isto such a case that | now turn.

3.3  Guarani Nasa Harmony

3.3.1 Introduction
Guarani, a Tupi language of Paraguay and Bolivia, has excited consderable interest in
the generative phonologicd literature due to the key role that stress plays in the language' s
regressive nasa harmony process. Generative anayses of Guarani harmony include Lunt
(1973), Rivas (1975), Sportiche (1977), Hart (1981), van der Hulst & Smith (1982), Poser
(1982), Kiparsky (1985), Piggot (1992), Flemming (1993) and Steriade (1993b). The primary
source of data from Paraguayan Guarani is Gregores & Suérez (1967) (G& S).

Guarani words consigt of nasal and nonnasa spans, where the spans are delimited by
sress placement (G& S, 68). Nasdlity spreads regressively from the nasal closure of a prenasal

stop, or from a stressed nasal vowe. Spreading is blocked only by a stressed ora vowe, which
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itsdf initiates a gpan of ordity to its left. Representative examples are given in (54); here and
throughout, nasal spans are underlined.

(54) Nasd harmony in Guarani (Poser 1982, Rivas 1975)
fumin +stat+©wal u-minstaowa ‘like those
Iretx6+tatrramo~/  rexGta~r~a~mo~ ‘if you go'
latytetrendl/ a~n~e~r~e~ndd ‘I hear mysdif’

This digtribution of nasdlity has led some authors to conclude that nasa harmony in Guarani
results from feature percolation through aright-headed metrica tree (Vergnaud & Halle 1978,
Sportiche 1977), or, amilarly, thet the rule is restricted in gpplication to the domain of an
unbounded, right- headed foot (van der Hulst & Smith 1982, Flemming 1993, Steriade 1993Db).

| will show that neither assumption is necessary or desirable, focusing on the twofold
role of stressed syllable faithfulnessin Guarani phonology. Through interaction with markedness
congraints, IpenT-s'(nasa) governs the occurrence of contrastively nasd and ord vowels, and
it dso limits the gpplicability of nasd harmony, preventing harmony from applying to stressed
oral vowds. Thelimited contrastive distribution of nasal vowels and the gpparent “foot-
bounded” character of Guarani are intimately related in this analysis, by virtue of high-ranking
IDENT-S '(nasal).

As shown in the discussion of vowel reduction above, stress-based neutralization of
contrast arises when some markedness constraint or constraints intervene between a stressed
gyllable fathfulness congraint and a context-free congtraint. In Guarani, the contrast which is
neutrdized isthat of orad and nasd vowds. Thisresult will be achieved by adopting the familiar
positional privilege congraint subhierarchy, with IpenT-s '(nasal) dominating the markedness
congtraint *V . to yield acontrast in stressed syllables. The contrast is restricted to stressed
syllables via the placement of *V .o, above I penT(nasal) in the ranking.

(55) Pogtiond limitations on phonemic nasd vowels
IDENT-S '(nasd) » *V | » IDENT(NasA)

The positiond behaviors which digtinguish Guarani from the smple case of vowe
reduction are the language’ s stress- based triggering and blocking of nasal harmony. Both
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triggering and blocking arise from the same generd ranking pattern shown in (55). However, in
the case of Guarani [nasal] spreading, the intervening markedness congtraint is A jon-L(nasal),
which favors |eft-to-right feature Soreading, even a the expense of faithfulness to underlying
[nasa] specifications. (ALieN-L(nasd) must dominate | penT(nasal), or no feature spreading will
occur.)

(56) Pogtiond limitations on phonemic nasd vowels
IDENT-S '(nesd) » Arien-L(nasal) » IpenT(nesd)

Because the pogtiond fathfulness congraint dominates the harmony-demanding
ALieN-L(nesal), stressed syllables will not be subject to nasal harmony; their input specifications
will be preserved at dl costs. Crucidly, this means that only unstressed vowel's may undergo
harmony, triggered by fully faithful stressed vowels. Furthermore, stressed ord vowe s will resst
the application of [nasd] spreading, as these vowels must dways retain their underlying
gpecifications. By combining the positiond triggering and blocking subhierarchy of (56) with the
positiona neutralization subhierarchy (55), dl of the stress effectsin Guarani will result from the
dominance of a single condraint, IpenT-s'(nasal).

3.3.2 Daaand Generdizations

The surface consonant and vowd systems of Guarani are shown in (57) and (58)

below.
(57)  Guarani consonant phones (Rivas 19757)
Labia Dentd Alveolar Vda Labiovelar Glottad

vis. stops: p t k kw +
nasa stops. mh/m nd/n yi/i o gw/w
fricatives: S st X
sonorants. VI~ 1N r/r~ ©/o~ ©wW/©~w
(58) Guarani vowd phonemes

Front Central Back
High: iin I'h u u~-

7 WhereRivas (1975) usesh, | have adopted x; similarly, | use© for hisg. G&Ssay that [x] and [h] arein
free variation, but select /x/ for the phonemic representation.

The voiced sonorantsv, ©, and ©W are all described as voiced frictionless spirants; r is a voiced
aveolar flap.
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Mid: e e~ 00
Low: aa

The sonorants and nasal stops undergo nasa harmony. Both the oral and nasal variants
of these sounds are provided in (57). Of particular interest among the consonantsis the series
which adternates between prenasal and fully nasa stops. It is likely that the nasd component of
the prenasd stopsis phonetically motivated, a means of facilitating voca fold vibration in the
stops (Henton, Ladefoged & Maddieson 1992, Iverson & Samons 1996). This prenasal
specification cannot be purely a phonetic effect, however (contra the proposas of Iverson &
Samons 1996, and Walker 1995 for comparable segments in other inventories), asthe
prenasals participate fully in the nasad harmony system of the language. In addition to the
consonants, unstressed vowels dso undergo nasdization in nasal spans; both the ora and nasal
vaiantsare given in (58). The ord/nasd digtinction in the vowels is contragtive only in stressed
gyllables, as shown by the datain (59).

(59) Nasd vowes contrastive under stress

tupd  ‘bed tu~pa~ ‘god Rivas (1975:136)
pir ‘rusy pihr~in  ‘to shiver’ "

mbaé  ‘thing ma~+e~ ‘to see "

hu=G  ‘cough’ hu~u~ ‘to bebland, soft’ G&S, 226

akl ‘to be tender’ akin  ‘to bewet, moigt’ G&S, 219

poti ‘to be done for’ po~tin  ‘to be dlean’ G&S, 239

AsRivas (1975: 136) points out, there are no forms in which contrastive nasdity and stress are

independent.8 Words like the hypothetical formsin (60) are not permitted in Guarani.

8  Thecrucial roleof stressin the distribution of nasality isfatally overlooked in analyses of Guarani
which treat nasality asamorpheme-level feature, rather than as a property of individual segments (e.g.Lunt
1973, Piggott 1992). The surface forms of most Guarani morphemesare exclusively oral or nasal, but there
areagreat many “disharmonic” morphemes which contain both oral and nasal spans. The morphemic nasal
analysis failsto recognize that there is an underlying nasality contrast in vowels, at the segmental level,
which emerges under stress, and that this contrast is the source of the disharmony. The disharmonic
morphemes succumb to a completely regular phonological characterization: they always contain a stressed
oral vowel which is preceded somewhere within the morpheme by a prenasal stop.
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(60) Impossble Guarani surface forms (Rivas 1975)

tu~pa

mpé+é

pir~i

tupa ~

mec-e~
In addition to demongtrating the relationship between stress and distinctive vowe nasdity, the
systemtic absence of formslike thosein (60) highlights a restriction on the digtribution of
consonants. Thefully nasal m, n, ™ cannot occur before an oral vowel, and the prenasals may
not precede anasa vowd. We will return to an analyss of this syllable-leve digtributiona
regularity in 83.2.3.3 below.

In addition to the syllable-interna restrictions on nasdlity discussed above, Guarani
exhibitsalong-distance nasad harmony process, which may be characterized as follows.
Nasdlity spreads to the left from the nasal closure of aprenasa stop, or from a stressed nasal
vowd. Sonorants (both consonants and vowels) undergo harmony, and the voicel ess obstruents

are transparent; they appear in both oral and nasal spans. Spreading proceeds to the left, up to
but not including the next stressed vowel. Examples are provided in (61).
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(61) Nasa harmony in Guarani (Rivas 1975)
a. Spreading from stressed vowels

ro+mbo + pord/ /A [r~o-mo-po~r~&] /a+yfe+ndupd/ /E
[a~n~e~thnu~par]
[-you+ Caus + nice | + Req_ + beat

‘1 embellished you' ‘I best mysdlf’

ndo+ro+ndupa+/  /E  [no~r~o~nu~pa- e
not+l-you + beat + NG
‘| don't beat you'

b. Spreading from closure of voiced stop

[ro+mbo+ ©Owatd A [r~o~mboOwatd] /a+yle+rendd [
[a—n~e~r~e~nd(j]

I-you + Caus + walk | + Rem_ + hear

‘I made you walk’ ‘I heer mysdf’

/ro+mbo+xenddd /A [r~0~mo~xe~nd(]
I-you + Caus + hear
‘I made you hear’

9 Itisclear that there is some rightward spreading of nasality from a stressed vowel to unstressed
following vowels, asin this example and in forms given in (61c). Additional examples include cases such as
[&ind ‘sneez€’, [+a~"4d] ‘soul’ and [ndinnu~pa~in] ‘1 don't beat him' (Rivas 1975:137). G& S (p.69) observe
that in “unstressed final position, no contrast nasal versus nonnasal [sic] is possible, and the syllable(s) is
(or are) to be assigned to the same span asthe last nasal center or stressed syllable”. Thus, from/ Mpe~Nda/
“husband" only [me~n3] (and not [me~"da]) is possible. This contrasts with /Moedaré/ ‘widower’, which is
realized as[me~"daré]. Thereisalso “phonetically, a pattern of decreasing weak nasalization toward the
stressed syllable, which is, of course, never nasalized” when an oral span follows anasal span. Thisweak
rightward nasalization is noted consistently in transcriptions, and sometimes appears to extend two
syllablesinto the oral span (as inx&a inte~rein 61c bel ow). Sonorant consonants are apparently not
affected by this rightward nasalization; G& S consistently omit nasalization in the transcription of such
sonorants, although afollowing vowel is shown with nasalization.

Opinionsin the literature are divided on the phonological status of rightward nasal spreading in
Guarani. Flemming (1993) assumesthat it is coarticul atory, as does Sportiche (1977). By contrast, Poser
(1982) argues that the processis phonological. Asthisissueis not central to the question of positional
faithfulnessin the grammar, | will simply point out that, should the process be a phonological one, the
rightward spreading effects can be achieved by means of a separately rankedA LIGN-R(nasal) constraint.
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c. Spreading blocked by stressed vowels (G& S.69)

Nastera1iytaka~ xaa~ .iterellackwéape A [lasterasT
+inn~a~ka~ xa~ta~ nte~rei lae kwélape]
“my child isjust too stubborn at school’

lamba.apéro~reytl/ /E [+a~mbaaporo~re~ydj10

‘if 1 work you come

IroyFotopapambaro~roxdvara~ / /£ [royiotopapama-r~o~ro~xov~a~r~a—~ |
‘if now wemeet dl of us,

we will haveto go'

Imba+-e mbiasit] yid [mba+e mbiasii]

‘sadness

3.3.3 Andyss
3.3.3.1 Préiminaries

In order to demondtrate the role of IpenT-s'(nasdl) in the grammar of Guarani, | will
need to first set out the key constraints which goven nasa harmony in the language. As our
focus hereis not on the analysis of nasal harmony systemsin generd, but rather the effects of
postiond fathfulnessin a specific example of nasd harmony, | will set aside current debates
regarding the correct treatment of transparent and opague consonants in hamony spanst! and
the characterization of the congtraints responsible for feature spreading (ALieN(F) vs.
SpreaAD(F) vs. SHARE(F), €tc.). For purposes of expostion, | will smply adopt a set of
condraints which will result in the occurrence of nasa harmony; dternative andyses are
possible, and will not impact significantly on the results presented below.

Centrd to the andysis of nasd harmony in Guarani is the congtraint which compels
spreading of the feature [nasd]. Following a number of recent OT anayses of harmony
(Kirchner 1993; Pulleyblank 1993, 1994; Akinlabi 1994, 1995; Archangdli & Pulleyblank
1994b, inter alia), | assume that the condraint in question is the nasd dignment congtraint of
(62).

10 This example, and the one which immediately follows, contain the conjunction/postposition framo~/,
which has non-citation forms which bear either secondary stress or no stress at al. In the unstressed form,
the morphemeisawaysrealized as[ro~] or [r~0~], with vowel nasalization.

11 At the heart of the debate is the question of whether voiceless consonants, when “transparent" to
nasal harmony, are actually targeted by the harmony process, or are skipped. For extensive discussion and
analysis of the issue, see Piggott (1992), Walker (1995, in preparation).
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(62) ALigN-L(nesd)

For dl x, x a[nasd] specification, there is some y such that yis a PWd and x isdigned
with the lft edge of .

“Every [nasd] specification must be digned with the left edge of a prosodic word.”
Through domination of the faithfulness congtraint | penT(nasal), ALigN-L(nesd) will compdl

spreading of [nasd] from right to left.

ALieN-L(nasd) is dominated by the locdity congraint NoGap (Kiparsky 1981,
Levergood 1984, Archangeli & Pulleyblank 19944, It6, Mester & Padgett 1995).
(63) NoGap

A feature F may not be linked toa and g without also being linked to b, where
b isapossble anchor for F.

Together, NoGa p and A ieN-L(nasdl) favor continuous spreading of [nasal] from right to left,
with no segments being skipped.

Findly, | adopt the Walker's (1995) analysis of voiceless obstruent transparency in
nasal harmony systems. Walker, following Pulleyblank (1989), proposes afamily of nasal
markedness condraints which display a universdly fixed ranking: * OBSTRUENT, 5y »
*LIQUIDpasa > * GLIDE e » * VOWEL 1y - This hierarchy reflects the rarity of nasal obstruents
cross-linguigticaly, but does not prohibit their creation. Through domination of the markedness
congtraint * OBSTRUENT oy (@nd by transitivity of ranking, the remainder of the nasa
markedness subhierarchy), NoGa p and AL jeN-L (nasal) ensure that voicel ess obstruents
undergo harmony, rather than blocking it.12 The congtraint subhierarchy responsible for

leftward nasd harmony in Guarani is summarized in (64) and demongtrated in (65).

12 walker’'s analysis of harmony provides a uniform typology of possible transparent and opague
segments in nasal harmony systems, capturing the implicational relationships between undergoers and
blockersin various nasal harmony languages. The analysis necessarily requires that seemingly transparent
obstruents actually undergo nasal harmony in the phonology. See Walker (1995) for a proposed means of
reconciling the phonol ogical result with the well -documented phonetic incompatibility of nasality and
obstruency discussed in Ohala (1975), Ohala & Ohaa (1993) and Cohn (1993).

Other analyses of Guarani are possible if strict locality is abandoned. As the characterization of
segmental trasparency and opacity in nasal harmony systemsis not central to this thesis, | will pursue the
matter no further here.
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(64) Nasa harmony congraints
NoGap » ALIGN-L(nasa) » * OBSTRUENT sy | DENT(NESA)
(65) Generating nasd harmony in Guarani; hypothetica input

lapal | NoGap | AvieN-L(nesd) | *OBSTRUENT s | ID(NESA)
a apa *1*
b.  apa| *! *
c.= ap-a * * %

Full spreading of [nasd], even at the expense of faithfulness and markedness condraints, is
favored by this grammar.

In addition to laying out the basic mechanism for generating nasa harmony, some
remarks on the stress system of Guarani are dso in order. On the basis of on the descriptions
given by Gregores & Suérez, the digtribution of stressin Guarani may be characterized as
follows. Stressislexicd, faling on ether of the find two syllables of aroot. (Artepenultimate
sressis gpparently possible, but very rare)) Nearly al roots bear alexica stress, as do most
auffixes. Prefixes are dways unstressed; clitics and postpositions seem to be stressed in some
environments and ungiressed in others. There is no quantity digtinction in the vowels, and
gyllables are (nearly) always open. In compounds, both of the stresses on the roots are retained,
with the rightmost stress being primary. In morphologically complex forms which include a
stressed suffix, the suffix stressis primary, but the root may retain a secondary stress. Clashing
stresses on adjacent syllables are not permitted.

Previous andyses of Guarani (Sportiche 1977, Vergnaud & Halle 1978 and Flemming
1993) have posited unbounded right-headed feet to account for the stress pattern described
above. Such an andlysisis problematic for two reasons. Fird, a cross linguigtic examinetion of
sress patterns and foot inventories yields little, if any, support for the existence of unbounded
feet; such feet have been eschewed in the metricd literature since the work of Prince (1983).
(See Hayes 1985, 1987, 1995; Prince 1985; McCarthy & Prince 1986 for discussion.)
Second, the sole motivation for adopting this otherwise unattested foot type isto provide an

account for the limitations of nasal harmony in the language; dl of the authors cited above
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assume that [nasd] spreading is limited to the domain of the stress foot. Only syllablesin the
same foot with the triggering segment may be nasdized, according to these analyses, but it isthe
nasdization itsdf which is the sole diagnostic for unbounded foot structure.

This circularity, and the attendant podiatric malformities, are unnecessary. The facts of
Guarani are conastent with a sraightforward trochaic andyss; the rhythmic congtraint FrForm:
TrocHEE is undominated in the grammar. The limitation of stressto the find two syllables of a
root or suffix arises from an undominated A igN-FT-RT condraint, which requiresthat every
foot appear at the right edge of a morpheme.13 Thelexicdly-determined variaion in stress
placement (penultimate vs. find) arises from the ranking of A ien-F1-RT1 » Fr-Bn, which
dlowsfor degenerate singleton feet at the right edge of amorpheme in cases of root-find stress
and monosyllabic stressed suffixes. Crucid to the analyssis the prosodic faithfulness congraint
Heap-Max (McCarthy 1995; Alderete 1996, 1997b), which requires ssgments which are
prosodic heads in the input to have correspondents which are prosodic heads in output forms.
Lexical stresses are preserved at the expense of foot form requirements, but not at the expense
of right-alignment, because lexical stressis confined to the find two syllables of aroot or suffix:
ALIGN-FT-RT » HEAD-MA X. The condraints and their rankings are summarized in (66)—(67)
below.

(66) Condraints governing stressin Guarani

FT-Forv : TROCHEE
FAESgs,

ALIGN-FT-Rt
ALieN(Ft, R, Morpheme, R)

Fr-Bin . . . _
Feet mugt be binary under syllabic or moraic andysis.

HeEaAD-MAX
Ifa isaprosodic head and a & Domain(f), then f(a) is aprosodic word.

13 Requiring right-alignment to aroot will not work, because most of the suffixes of Guarani are inherently
stressed. Further refinement of the analysis may address thisissue.
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(67) Ranking summary, Guarani

Ranking Consequence

ALIGN-R-F1» HEAD-MAX: Lexicd footing which is not right-aligned cannot
surface intact.

HEAD-MAX » FT-BIN: An input lexical foot which is degenerate and right-
aigned is preserved in the output as a degenerate
foot.

Fr-Forv : TROCHEE » FT-BIN Find sress is footed as a degenerate foot, rather
than as an iamb.

While the analysis of Guarani stress sketched here can doubtless be refined, it is superior to the
unbounded foot andyses which preceded it. Further, the positiona faithfulness account of
Guarani harmony which makes possible this analysis of stress unifies the positiond privilege
effects of Guarani with other cases of positiond privilege documented here and €l sewhere—
making it possible to digpense with any stress- specific restrictions on multiple linking or
Spreading.

With this understanding of Guarani stress placement, as well as the core congraints
which are responsible for [nasd] soreading, the Sage is st for an investigation of postiona
faithfulnessin the language. The properties of the Guarani harmony system which are relevant
here arethe role of dressin permitting contrastive nasality and ordity in vowels, and the role of
dressin ddimiting the span of nasal harmony. | will argue that these two properties arise from a
high-ranking | penT-s '(nasal) congtraint. Through domination of the markedness condraint
*V pasa» |DENT-S '(nasal) permits nasality contrasts in stressed syllables; through domingtion of
AvLiaN-L(nasdl), IpenT-s'(nasdl) prevents stressed syllables from undergoing harmony, and
prevents vacuous satisfaction of Apign-L(nasa) by denasdlization of stressed vowels. | will
begin by characterizing the stress- sengitive contragtive distribution of nasal and ord vowelsin
the language.
3.3.3.2 Inventory Fects|: The Didtibution of [nasd] in Vowds

Aswe saw in section 3.2, stress-based neutralization of afeaturd contrast arises from

the interaction of positiona and context-free faithfulness congtraints with some st of
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markedness condraints. In the case of Guarani, it isthe oral/nasa contrast which is neutraized
in unstressed vowels; the relevant markedness congtraint in thiscaseis*V, ., and the
faithfulness congtraints are IpenT(nasad) and | penT-s'(nasal). The condtraint subhierarchy
which isresponsible for generating the Guarani pattern must o, through ranking permutation,
permit other attested vowe inventories. Languages (such as English) which lack contragtive
nasal vowels entirely are characterized by the congtraint ranking in (68a). Those languages (such
as Bengdi) which permit contrastive nasa vowels exhibit the ranking in (68b).

(68) a No contragtive nasal vowels
*V asa » IDENT-s '(nasdl) » I penT(nesd)
b. Nasa vowes occur fredy
IDENT-s'(nasal) » IpenT(nasd) » *V o

The ranking (68a) will prohibit output nasal vowels, even if nasdity is present in the
input. Thisis demongtrated in (69).
(69) No nasd vowels ininventory
| *Vi | IDENT-s'(nesd) | IpenT(nesa)

a ta~ *1
b. = ta * *

The candidate with a surface ord vowd (69b) is favored, athough the input contains a nasal
vowel, because the markedness condtraint that prohibits nasal vowels, *V, ., dominatesal of
the faithfulness congtraints, including the positiond constraint, | penT-s '(nasal). Unmarkedness
(vowd ordlity) takes precedence over faithfulnessto lexica contrast.

The other congraint ranking, that of (68b), will favor output nasal vowels when [nasal]
is present in the input. Tableau (708) shows the result of an input nasd vowe under such a

ranking; tableau (70b) demondtrates the result when the input vowd isordl.
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(70) a Nasd input vowe

it& | IpenT-s'(nesd) |  IDENT(nasA) *V rasa
= ta~
ii. ta *| %

b. Ora input vowe
ftal T Toent-s'(nesd) | Tpent(nasd) "V s

it il * *
Il. = ta

Faithfulness to input nasdity is paramount in this grammar, meaning that input nasa vowels are
free to surface. The presence of stress on the output vowel is not the decisive factor in (70);
(70a, i) and (70b, ii) would be optima even in the aasence of dtress. The crucid ranking isthat
of faithfulness above markedness.

In Guarani, the Stuation is more complex than in either of the grammars examined
above. Nasa and ora vowels may contrast, but only in stressed syllables, esewhere the
contrast is neutrdized. This digtribution is generated by high-ranking IpenT-s '(nasd) (71),
placed in the familiar postiond neutralization constraint subhierarchy as shown in (72) below.

(71)  Ipent-s'(nesd)

Output segmentsin a stressed syllable and their input correspondents must have
identical specifications for the feature [nasdl].

(72)  Stress-determined neutralization subhierarchy
IDENT-S '(nasd) » *V | » IDENT(NaA)

The gpplication of the subhierarchy in (72) is sraightforward, and is shown in (73)—(74) below.
In (73), the cooccurrence of stress and nasdlity is shown, with a surface nasal vowel being
favored. (The effects of nasal harmony are ignored for the moment.)

(73) Nasa vowe in stressed syllable

hupa~7 | IpENT-s ' (nesd) *Vasal IDENT(NEsA)
a tupa *1 *
b.=  tupa~ *
C. fu~pa 1 * *

The congraint hierarchy favors candidate (73b), in which the input nasdlity is preserved in the
stressed syllable. Each of the other candidates fails on high-ranking | penT-s '(nasal), by dint of
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the loss of input nasdity from the output stressed vowel. Nasd vowds which arein alexicdly
sressed syllable must surface as stressed nasd vowel s in the output.

Next we consder a hypothetica input in which a nasd vowe does not coincide with

lexicd stress.

(74)  Nasd vowd in ungtressed syllable

tu~pdl|| IpenT-S'(nesdl) *Vasa IpEnT(Nesa)
a = tupd| *
b. tupa~ *l * **
C. tu~pé *l
d.  tu-pa i ** *

In this case, the input nasal vowe surfaces as ord, asin (74a). Candidates (74b) and (74d), in
which the input nasal has moved or spread to the stressed vowd, fatally violate | penT-s '(nesd)
because the stressed vowe is nasdl in the output, but itsinput correspondent is ord. IpeNT-
s'(nasd) is not relevant for this candidate; the stressed vowd and itsinput correspondent are
identica with respect to [nasd]. The optima (748) aso satisfies the markedness condtraint

*V/ s, Which isfatally violated by (74c).

The congtraint hierarchy does not force stressed vowels to be nasdl, regardless of the
input—it only requires that a stressed vowe be nasdl if itsinput correspondent isnasd, and ordl
if the input correspondent is ord. Marked lexical contrasts are preserved in Guarani only in the
prominent stressed syllable position, by virtue of ahigh-ranking positiond faithfulness condraint.
The prominence of stressed syllables and their capacity to support a broad range of lexical
congtradts, relative to their unstressed counterparts, are closdy related; this relationship is
expressed through the congtraint subhierarchy in (72).

Prior rule-based andyses of Guarani do not capture this connection between
prominence and inventory markedness. They must stipulate, as doesKiparsky (1985), that
[nasdl] isunderlyingly specified only in stressed syllables, essentidly making [+nasdl] adiacritic

of stress. There are two drawbacks to such an approach. One, parochial to nasal harmony, is
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that the analysis requires equipollent [nasa]. However, as argued in recent work by Steriade
(1992;1993a,h), thereis little evidence for phonologicaly active [-nasal]. For example,
dthough there are many cases of harmony in which [+nasal] spreads (see Anderson 1976,
Piggott 1992, Cole & Kisseberth 1995a, and Walker 1995 and references therein for
examples), there are no documented cases in which [-nasal] behavesin a parale fashion,
denasdizing underlyingly nasal segments. A feature specification cannot be spread if it does not
exig. Smilarly, condraints enforcing dissmilarity or disharmony may target sequences of
[+nasd] segments, but languages which enforce disharmony over both [+nasd] have not been
identified. (Mazateco, for example, prohibits nasal sequences such as[na~], but alows [ta~],
[nag] and [ta]. In alanguage with [+nasd] disharmony, both [ta] and [na~] would beimpossible,
though [na] and [ta~] could surface (Steriade 1993b).) The absence of phonologica processes
which crucialy make reference to [-nasal] suggests that a privative [nasd] festure is sufficient;

andyses which require binary [nasal] must therefore be scrutinized carefully. 14

The second, more serious, objection to the [nasal] underspecification gpproach arises
from the reference to stress in the determination of underlying festure specifications. Looking
only at languages such as Guarani, in which stressislexicd, this reference to stress placement
for underspecification of features seems unproblematic; if stress placement cannot be predicted,
it must be specified in the lexicon, as must any unpredictable featurd properties of the stressed
gyllables. However, in languages such as Nancowry (Austroasiatic; Radhakrishnan 1981) and
Copda Trique (Otomanguean; Hollenbach 1977). which have predictable stress and specific
contrasts which are limited to stressed syllables, no coherent underspecification andysisis

14 However, Smolensky (1993) follows a different approach to phonological inactivity, suggesting that it
reflects violation of only low-ranking constraints. On this view, [-hasal] does not play arolein phonological
processes because the constraints which refer to [-nasal] are ranked below constraints which refer to
[+nasal]. For example, the absence of [—nasal] harmonies would result from a ranking in which

ALIGN (+nasal) dominates A LIGN(-nasal). Under such aranking, [+nasal] harmony would take precedence
over [—nasal] harmony, as failure to spread [+nasal] would violate higher-ranking ALIGN(+nasal). Note,
however, that the ranking of IDENT(nasal) must crucially always dominate ALIGN(—nasal) in order to
prevent oral harmony from occurring; without this stipulation, it would be possible for alanguage to exhibit
harmony of bothvalues of [nasal]. Both the desirability and the efficacy of such rankings must be
investigated further before this approach can be adopted as an alternative to [nasal] privativity.
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possble. A key assumption of theories which adopt underspecification is the principle of Lexica
Minimality, which asserts that the optimal lexical representation is that which encodes the least
information. Crucidly, no predictable information is permitted in underlying forms.15 Herein lies
the problem: [nasal] specifications are unpredictable in stressed syllables, and therefore must be
provided in thelexica entry, but Sressitsdf is completely predictable (being find in both
languages) and must not beincluded in the lexical entry. Lexicd specifications are thus
dependent on derived, predictable properties of the output, properties which cannot be
accessed in underlying forms. The underspecification gpproach to stress- based neutrdization
cannot provide auniform andyss of both the Guarani and Nancowry types of examples. In
contrag, the positiond fathfulness analyss isinherently output-driven, thus avoiding the
difficulties which plague the derivationad gpproach.

3.3.3.3 Inventory Facts |I: The Didribution of [nasal] in Stops

Before turning to the andlysis of long-distance harmony in Guarani, | heed to examine
the distribution of the voiced stops. Recall that the voiced consonants in this language dternate
predictably according to the nasdlity or ordity of the following vowel. Sonorants are nasal
preceding anasa vowe or voiced stop, and ord otherwise. Smilarly, there is no contrast
between nasal and nor+nasa voiced stops in Guarani, either in stressed or unstressed syllables.
Voiced sops are dways partidly nasdlized in ord contexts, and fully nasd in nasa contexts;
they dternate between mb and m, nd and n, etc. In effect, the surface redization of onset
consonants in Guarani covaries with the nasdlity of the following syllable nucleus. An
examination of Guarani words reveds a sysemétic division between licit syllables (which may
occur in ether stressed or ungtressed position) and illicit syllables:

(75) a Licdtsyllables b. llicit syllables
ma ma
mba mba
r~a r~a
ra ra

15 see Steriade(1995) for arecent evaluation of this principle, and of underspecification in general.
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Roughly speeking, tautosyllabic segments must agree in nasdity, though the nasd-ord
sequencein mba appears to be exceptiona in thisregard. The apparent exceptiondity vanishes
when the syllables are examined more closdly, with attention to the closure and release phases
of the segmentsinvolved. (I adopt the aperture-based representations of Steriade 1993a,b.
Stop releases, vowels and approximants are al represented with an A aperture position;
stop closures are A positions.)

(76) Lidt syllables of Guarani

(77)  llict syllables of Guarani

Indl of theillicit Sructuresin (77), the release phase of the onset consonant differs from the
following vowd in nasdity; in thelicit casesin (76), the consonant release and the following
vowel agree with respect to nasdity.

The congpicuous absence of syllable-internd nasd disharmony in Guarani ismirrored in
other languages of Central and South America; relevant examplesinclude Apinayé (Anderson
1976), Parintintin (Hart 1981), Maxaka i (Gudschinsky et a., 1970) and Chiguihuitlan Mazatec
(Jamieson 1977). (See Anderson 1976, Hart 1981 and Suarez 1983, and references therein,
for further examples and discussion.) Syllable-interna nasad harmonies have dso been
documented in some diaects of Chinese, such as Chaoyang (Yip 1994), and in some languages
of Africa (see Pulleyblank 1989 on Akan). The widespread occurrence of syllable-leve nasdlity
suggests a markedness congtraint favoring agreement in CV and V C sequences. 16,17 Observing
that the gperture positions of identica tricture are the positions which must have identicdl

16 while many examplesinvolve onset-nucleus agreement, some languages (such as Maxakal i and
Apinayé) exhibit nasal harmony in VC sequences aswell. | am unaware of any casesin which only VC
sequences agreein nasality.

17 In his analyses of Guarani and Southern Barasano, Piggott (1992) proposes arule of Voice Fusion, by
which the Spontaneous V oicing nodes of all segments within a given syllable are fused, with the SV node of
the syllable head being dominant. This rule ensures that “a syllable must either be oral or nasal” (Piggott
1992 55).
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nesdity (cf. (76) and (77) above), | will assume the congraint (formulated provisondly) in (78)
below. Unirorm (nesal) cdls for agreement in nasdity/ordity in the stricturdly uniform portions
of the syllable, capitaizing on the finding that ssgments which are smilar are more likely to
interact. (See Hutcheson 1973; Selkirk 1988, 1993; Kiparsky 1988; Fu 1990; Padgett 1991;
Lamontagne 1993; Pierrehnumbert 1993; It0, Mester & Padgett 1995; Frisch 1997 for
discusson and proposals regarding the role of amilarity in phonologica interaction.)
(78)  UniForwm (nesd)

For dl x and dl y, where x and y identical aperture positions dominated by asingle

syllable node, x = [nasd] A y =[nasd]
“Within asyllable, gricturdly identical podtions must be of uniform nasdlity.”

This congtraint will prohibit a tautosyllabic sequence of ord release + nasal vowd, or of nasa
release + ord vowe; sequences of an gpproximant consonant and a tautosyllabic vowd will be
amilarly regulated.

UniForM (nasal), by forcing onset- nucleus agreement in nasdity, addresses an
interesting agpect of inventory structure in Guarani and other languages with a chameleon-like
series of voiced stops. Many authors, among them Steriade (1993b) and Walker (1995),
assume a phonemic series of voiced or prenasal stops, with nasa variants derived by the
gpplication of nasad harmony. That is, /mb/ or /b/ isredized as [m] before anasa vowd, and as
aprenasal [mb] before an ord vowd. 18 The resulting inventory is quite unusud, typologicaly;
these languages lack both a plain voiced ord stop series and afully nasa series, opting instead
for aset of prenasal contour segments.19 This sdlection is particularly puzzling when viewed in

18  Steriade (1993b) argues for the prenasal variant as the underlying form due to the alleged privativity of
[nasal]; without a[—nasal] value, following oral vowels cannot spread their orality to a preceding fully nasal
stop. However, spreading of [—nasal] is not required in a constraint-based analysis of the facts, asuniform
specification can be defined over the presence or absence of a privative [nasal] specification.

19 A search of the expanded UPSID database (M addieson & Precoda 1992) reveals that only 19/451, or
4%, of the languages in the database, show avoicing contrast in the labial oral stopswithout a contrastive
labial nasal stop. At least some of these cases (Maxacali and Apinaye) exhibit the “ chameleon” voiced
series, alternating between nasal stops and (prenasal) voiced stops.

The absence of a phonemic distinction between oral and nasal consonantsis very rare indeed, and the
constraints which determine inventory structure should reflect this rarity. Thinking in terms of Flemming's
(1995) work on contrast and inventory shape, the relevant MAINTAINCONTRAST constraint(s) must be
very high-ranking in most grammars (though obviously able to be overridden in languages such as Guarani).
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terms of Smplex vs. complex segments. Prenasal contour segments are crosdinguidticaly less
frequent than either fully ord or fully nasd stops, afact which must be reflected by means of
markedness congraint ranking: * PRENASAL » *[—Son, —cont, voice], * [+son, —cont, voice].
Given this ranking relation, dong with an input such as (79a), the fully faithful candidete can
triumph over (79b,c) only if thereis some congraint which dominates * PReNASAL.

(79) a Input prenasa b. Surface nasal c. Surface voiced stop

In Guarani, the markedness congtraint which dominates * PrenasaL, compdling the
appearance of surface prenasa segments, is UniForw (nasal). Surface variation in the nasd stop
seriesisinduced by syllable-interna harmony requirements, rather than by some congtraint
favoring (highly-marked) contour segments. Guarani data such as (80) highlight key aspects of
the congraint ranking which must hold in the grammar of the language.

(80) Stopsinora and nasa contexts (Rivas 1975:135-136)

r~o~mo~po~r~a~ ‘I embdlished you' r~o~mboCwata ‘| made
youwalk’
no~r~o~he~nduii ‘I don't hear you' ndorohaihti ‘I don't love

you
Focusing on the boldface segmentsin (80), two points are clear. Firgt, the voiced stops are
adways at least partidly nasd, even in ord contexts. This suggests a high-ranking, phoneticaly-
grounded congtraint VoINA s, reflecting the fact that voicing is articulaorily facilitated by velum
lowering (see Henton, Ladefoged & Maddieson 1992 and Iverson & Salmons 1996 for recent
discussion of the connection between nasdization and voicing, and 110, Mester & Padgett 1995
for the related congtraint NA sVo).

(81) VoINas
[voice, A ] A [nasdl]
“A voiced stop must be nasd.”

In Guarani, this constraint takes priority over the markedness congtraint *C__,, which pendlizes

nasal consonants; it forces the voiced stops to be minimally prenasd. It must also take
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precedence over * PreN asa L, the congraint which penalizes nasal contour segments,
otherwise, prenasalization would not be possible.

The second point, related to the firdt, isthat the voicing contrast in stopsis dways
maintained in Guarani. Voiced stopsin ord contexts do not devoice in order to better satisfy
VoiNasand *C, ., indicating that | penT(Voice) dominates both congtraints. Thisisillustrated
in (82), where either an ord or anasa voiced stop could be the input.

(82)  Input voiced stops do not devoice

/bo/, /mol| IDENT(VO)) | VOINAS | *PRENAS| *Cioq
a. mbo i *
b. bo i
C. po *!
d. = mo *

As (82) shows, this congraint ranking rules out uniformly ora voiced stops, ruling in favor of the
uniformly nasal stop of (82d). High-ranking IpenT(voice) and VoiN as ensure that the voiced
sopswill be minimaly prenasal, with nasdity on the closure, regardless of the input.
* PRENASAL Militatesin favor of the fully nasal consonant.

Given Richness of the Base, afundamentd precept of Optimdity Theory, both inputs,
/mo/ and /bo/, must be possible inputs to the grammar, and both must converge on actudly
occurring surface forms of Guarani. Because there are no fully ora voiced stops in the language,
VoiNa s mug dominate | penT(nasal). Under thisranking, input /bo/ can never surface as[bo],
but is forced to surface as[mo], an impossible syllable of Guarani, by the markedness congtraint
* PRENASAL. Input /mo/ is aso incorrectly predicted to surface as[mo]. Thisis shownin (83)
and (84) below. (Violations of IpenT(nasal) are reckoned in terms of individua aperture nodes

in the following tableaux.20 * PrRenasaL » I DENT(NasAl) on the assumption that prenasa stops

20 This method of assessing faithfulness seems to be necessary for the following reason. If nasalization of
arelease position which is non-nasal in the input does not incur afaithfulness violation, there is no means
of forcing input ™o to remain Mb in outputs, rather than surfacing as the fully nasal and less marked m Such
aresult would be disastrous for languages which maintain a contrast between prenasal and nasal segments
in the context of afollowing oral vowel.
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are more marked than nasaized vowels; as we saw above, *V ., » IDEnT(nasal), so (by
trangitivity of ranking, *PrenasaL » |penT(nasdl).)

(83)  Input voiced stops may not be faithful

/bo/| IDENT(VO) | VOINAS | *PRENASAL | IDENT(NasA)
a mbo *! Ao
b. bo il
C. po *!
d = nmo Am Amax

(84)  Input nasd stops must stay nasal

/mol| Ipent(voi) | VoINas | *PrenasaL | Ipent(nesd)

a mbo *! Anax
b. bo ! Ao. Amax
C. po * Ao, Amax
d = nmo

The optimd candidate in these tableaux is not actudly atested in the language. A fully nasal [m]
ispossible only if the following vowd isdso nasdl; thisistrue of both stressed and unstressed
gyllables. Some additiona congtraint must be responsible for ruling out the [mo] sequence.
UniForM (nasal) is clearly rdevant to these examples. Recall that Unirorm (Nesd)
requires identity of [nasa] specificationinavowd (an A, position) and the preceding
tautosyllabic consonant release (dso an A, position). Candidates (83d) and (84d) violate
UNiForm(nasal) because the vowel and the preceding A, position are not identical with
respect to nasdlity; this violation will prove to be fatal. Confining our attention to stressed
gyllables, which are subject to the most stringent faithfulness requirements, it is clear thet
UNiForM(nasa) must dominate | penT(nasal), as onset consonants must be brought into
conformity with the following vowds. Crucidly, it isthe nasdlity or ordity of the vowd which is
maintained; if unfaithfulnessis necessary to satify Unirorm (nasd), it is dways the onset
consonant which is dtered. This suggests that IpenT-s '(nesdl) is actualy acongraint on
fathfulness in stressad syllable heads, the stressed vowelsthemsalves.21 The facts of nasa

21 Alternatively, it may benecessary to assume dispersion of IDENT-s' into head and non-head
faithfulness constraints. Examples in which the onsets of stressed syllables exhibit positional faithfulness
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harmony in Guarani further support this conclusion, as onsets of stressed syllables, but crucidly

not stressed syllable nuclel, are affected by [nasd] spreading. Returning our attention to the

gyllable-internd distribution of [nasa], we can see that the hierarchy in (85) does generate the

correct results.
(85) Nasal-oral sequences are not permitted
/md/ | VoINAs| UNiForM(nesd) : IDENT-s'(nesd) | *PreNASAL | Ip(nesal)
a= mo mpb Amm{
b. mo *!
C. ITD'*' Amax! Amax
d. bo *! Ao, Amax

The ord syllable (85a) is selected as optima by this grammar, as its closest competitor (85¢)

incurs afatd violaion of IpenT-s '(nasal).

Similar results obtain when another disharmonic input is considered, namely the

sequence of aprenasa stop followed by anasa vowe, asin (86). Here, however, the fully

nesd output will win, because IpenT-s '(nasal) favors retention of the vowd’ sinput nasdlity.

(86) Prenasad-nasa sequences are not permitted
Imbo~7 | VoiNas| Unirorm(nesd) | Ipent-s'(nasd) | *PreNasar | Ip(nesd)
a mho Amad mb Amax
b. _mbo~ i mb
C. = Mo~ A hax
d mo *! Amad Amax

Here again the two candidates which respect Unirorm (nasal) are distinguished by

IDENT-S '(nesdl), and the fully nasal (86¢) is selected as optimal.

In order to verify that the grammar requires syllable-internd uniformity in al cases, the

other logically possible permutations of consonant and vowel nasdlity in inputs are considered in

(87)(89).

effects would constitute evidence for such dispersion. Various dialects of Scots Gaelic, in which aspiration
is contrastive only on consonants in stressed syllables (Bargstrom 1940, Flemming 1993), may be such a

case.
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(87) Prenasd-ord input

/mbd/|| voiNas| UNIForm(nesal) @ IDENT-s'(nesd) | *PReENAsAL | Ip(nesd)
a = mbo mb
b. mbO‘“‘ 1 Armx! mb Amax
C. FTD"-' Ama(! AmaX1Amax
d. rrb *! AmFIX
(88)  Uniformly nasal input

Imo~/{ voinas| UNiForm(nesd) | IpenT-s'(nesd) | *PreNasaL | Ip(nesd)
a mbd Amax! mb AmaX! Amax
b. mbO“'l *1 mp Amax
C. = mo~

As expected, inputs which respect Unirorm (nasal) are smply reproduced faithfully in the
output.

Faced with this array of possibilities, the acquisition-minded reader may fed concern;
what are the actua underlying forms in Guarani? Here Prince & Smolensky’s (1993) principle
of Lexicon Optimization, stated in (89), will be called upon.

(89) Lexicon Optimization (formulation from 1t6, Mester & Padgett 1995)

Of severd potentia inputs whose outputs al converge on the same phonetic
form, choose as the redl input the one whose output is the most harmonic.

Given achoice of inputs which yield the same surface result, the language learner will sdlect as
the underlying representation that input which most closely resembles the output form.
Examining tableaux (85)—(88), we find that there are two phoneticaly distinct optimal outputs,
and two inputs which converge on each output. The inputs and their output are arrayed in the
tableaux des tableaux in (90) and (91).
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(90) Evduaing outputs of possble input forms|

Input Output || VOINAS| UNIFORM(nasal) | ID-s'(nasdl) | * PRENASAL | ID(nasal)

a =/mo~/ |= no~
b. /mbo~/ |= mo~ Amad

(91) Evduating outputs of possible input formsl|

Input Output || VOINAS| UNIFORM(nasal) | 1D~ '(nasdl) | * PRENASAL | ID(nasal)
a Imél | = mbo mp Al
b. = /mbd/ | = mbd mb

Lexicon Optimization rulesin favor of thefully nasd input in (90), and the prenasal-ord input in
(91). Each isthe input to which the optima output is mogt faithful. In the absence of surface
dternations (e.g. for root-interna syllables), only uniformly ora or nasal syllables will be posited
in underlying representetion.

Having characterized the contrastive distribution of nasal vowels (83.3.3.2), and the
gyllable-internd restrictions on nasdity (83.3.3.3), we can now turn to therole of I1penT-
s '(nasd) in the long-distance nasd harmony in Guarani. The rankings which have been
motivated thus far in the anadysis are summarized in (92) below, with supporting data and
tableaux cited where relevant.

(92)  Interim ranking summary
a. IpenT-s'(nesd) » *V
Nasa vowels occur contragtively in stressed syllables. (73)

b. *V . » IDENT(NESA)
Nasa vowels are not contrastive in unstressed syllables. (74)

c. VoINAs» *PReENASAL, IDENT-s'(nasdl) » IDENT(NasA)
All voiced stops are a least partidly nasd, regardless of postion or input nasdlity. (82,
83, 84)

d. UniForm (nesal), * PReNAsAL, IDENT-s '(nasdl) » IpenT(nesal)
Syllable onsats and nuclel must agree in nasdity. (85)—(88)

3.3.3.4 Regressive Nasal Harmony

Outside of stressed syllables, the ordlity or nasdlity of vowe and consonant segmentsis
predictable. It isto the characterization of this predictable distribution that | now turn. As noted

at the outset of this section, | will adopt an andlysis of nasa harmony in which spreading is
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grictly locd (by virtue of an undominated N oGa p congtraint), and is driven by high-ranking
ALieN (nasd) condraints. In the case of Guarani, the nasad harmony is primarily leftward. This
indicates that AL ieN-L(nesal) is hightranking. Crucidly, however, A ien-L(nesa) must be
dominated by IpenT-s '(nasal), in order to derive the resistance of stressed ordl vowelsto
regressive nasal harmony. Thisis a specific indantiation of the general schemafor postiond
resstance to phonologica processes, shown in (93); € is any sructurd markedness congraint:

(93) Positiordl resistance schema
| pENT-Pasition(F) » € » IpenT(F)

(94) Stressed syllable resstance to nasal harmony
IDENT-S '(nasd) » ALien-L(nasd) » IpenT(nasd)

In (94), € isingantiated by the structural constraint A jgN-L(nasdl). The resulting congtraint
subhierarchy will compe nasal harmony, but will crucidly prevent it from gpplying to stressed
ord vowels. Thisis guaranteed by theranking IpenT-s '(nasd) » Apien-L(nasal). The opposite
ranking would result in unbounded leftward nasal harmony, with both stressed and unstressed
ora vowd s undergoing nasa harmony.

To demondrate the nasal harmony subhierarchy (94) in action, | will begin with asmple
case of leftward nasd harmony which affects al preceding segments; an example of thistypeis
p~Tnr~in’ ‘to shiver’. The stress-restricted contragtive digtribution of [nasdl] in the language
follows from the ranking IpenT-s '(nasal) » *V .4 » IDENT(NasA), as we saw in (73) above.
Within the syllable, nasal harmony isforced by the ranking of Unirorm (Nesd) above
IpenT(Nasa). Theinteraction of these two subhierarchieswith A jen-L(nesd) is shown in (95).

(No candidates which violate undominated NoGa p are considered.)
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(95) Nasa harmony from stressed syllable

/pir~in/ JUNIFORM (nasal) | TDENT-s'(nesd) | Auan-L(nesd) | *V iy [ TD(nesA)
a = * % *k
p~inr~in
b. piri Amad **
c. pir~in x| *

Candidate (95b) isimmediately ruled out by the loss of input nasdlity from the output stressed
vowel and consonant. Of the remaining two, (95¢) fatdly violates A jgn-L. Candidate (954) is
optimal. The fact that nasd harmony does apply in this context indicates that A jgn-L(nesd) »
*V s Otherwise, no spreading of [nasal] from the stressed vowe! would be possible.

Nasa harmony is aso triggered by the nasa closure of aprenasa stop. Thisfollows
graightforwardly from the congtraint hierarchy in (95), with nasa closure forced by
undominated VoiNas. An exampleis given in tableau (96), for the form &ie~r~e~ndli ‘| hear
mysdf’.

(96) Nasd harmony from aprenasa stop

lat+ytetrendl/ | voiNas | UNIFORM (nas) i ID-s'(nesdl) | ALieN-L | *V .y | ID(NasA)
a. = ane~r~e~ndu * % % * Kk kK
b. ayierendu * Kk kK
C. %r~e~m~. Amax! * kKK *k kKKK
d. ayteredu *| =

ALieN-L(nasd) requires that the nasdity on the closure of the prenasal stop be spread to the | eft
edge of the phonologica word, in the same way that the nasd feeture of a stressed nasal vowel
must also be spread. Denasdlization is not permitted, though it would result in better satisfaction
of *V| .y @d IDENT(NESA), dueto VolNas.

Now we turn to a more complex case, in order to highlight the role of IpenT-s '(nasal)
in limiting the span of nasd harmony. As shown in the dataiin (61) above, nasal harmony is
blocked by a stressed ord vowd: /re+xé+atramo~/ ‘if you go’ surfaces as
[rexGtar~a~mo~ ], not * [r~e~xo~ ta~r~a~mo~] (Poser 1982:130). This follows from the

ranking in (95) and (96), as tableau (97) will demonstrate.
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(97) Stressed ord vowd blocks harmony

[retxo+tatramo~/| Ipent-s'(nesd) | Auen-L(nesd) | *Viaw Ip(nasd)

b. = rexot"&r~a~mo~ R *xH rE

*| *kkk* kkkkkkk*k

r~e~x~0~ tMér~a-~

Candidate (97a), which lacks nasa harmony entirely, is ruled out by A jeN-L(nasd).
Conversdy, full dignment is prevented by high-ranking IpenT-s'(nasd), as shown in (97b); the
stressed ord vowel smply cannot be successfully nasdized. The optima candidate, (97¢),
satisfies IpenT-s '(nasd) and incurs fewer violations of A jen-L(nasdl) than does (973).
3.3.3.5 Summary

We have seen that the limited contrastive distribution of nasd vowels, aswell asthe
stressed- based restrictions on nasa harmony, derived from a high-ranking | penT-s '(nesa)
condraint. Both patterns of behavior follow from dightly different instantiations of the canonicd
positiond faithfulness congtraint subhierarchy schematized in (98) below.

(98) Pogtiond fathfulness subhierarchy, schemdic
IpeNnT-POosition(F) » € » IpenT(F)
Depending on the nature of the congraint(s) € which intervene in (98), different patterns of

positiond faithfulness behavior are generated.

In Guarani, pogitiond regtrictions on the digtribution of phonemic nasd vowels (i.e. nesd
vowels contrast only in stressed syllables) arise from the ranking of the segmental markedness
congraint *V ., between thelpenT(nasa) condtraints. € = *V .

(99) Pogtiond limitations on phonemic nasd vowels
IDENT-Ss '(nasd) » *V, o » IDENT(NESA)

Inaparale fashion, positiona resstance to the applicationof a phonologica process (i.e.
stressed syllables block nasal harmony) results from the ranking of ApjeN-L(nasal) between the

IpenT(nasaA) congraints, © = A ieN-L(nasal).
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(100) Pogtiond blocking of nasd harmony
IDENT-S '(Nesdl) » ALign-L(nasdl) » | penT(nasal)

Guarani is able to exhibit both types of positiond behavior smultaneoudy because both
of the relevant markedness congraints interrupt the faithfulness subhierarchy, and because
ALiGN-L(nesd) dominates*V -

(101) A multiplicity of postiond effects
IDENT-S '(nasd) » ALiGN-L(nasd) » *V | . » IDENT(NEsA)

In characterigic OT fashion, ranking permutation will generate different patterns of nasd
behavior. For example, if the intervening markedness congtraints are reranked, the result will be
alanguage which limits phonemic nasd vowelsto stressed syllables but prohibits nasal harmony:

(102) Pogtiond neutraization without harmony
IDENT-s ‘(nasal) » *V, 54 » ALIGN-L (nasal) » IDENT(Nasd)

Exactly this pattern of behavior is attested in Nancowry, an Augtroasiatic language of the
Nicobar idands (Radhakrishnan 1981).

In the preceding sections, | have developed and applied an andysis of nasal distribution
and nasd harmony in Guarani which utilizes positiond faithfulness congraints. Through
congraint ranking, positiond faithfulness is able to unify three distinct, but related, aspects of
Guarani phonology: stress based redtrictions on the distribution of contrastive nasdlity, stress-
based triggering of nasal harmony, and stress- based blocking of the harmony process. Now |
will return to a comparison of postiond fathfulness and pogtiond licensing. In the andyss of
vowd reduction (83.2.3), the two approaches provide the same empirica coverage, making
them difficult to distinguish. However, aswe will see, the stress-triggering and blocking effectsin
Guarani nasd harmony highlight key differencesin the theories, and provide a strong chdlenge
to positiond licensing.

3.3.4 Fathfulnessvs. Licenang Il

As | discussed in Chapters 1 and 2, feature licensing has been the prevaent andys's
applied to positiond asymmetriesin phonology since the work of 1t6 (1986). Licenang theory
recognizes that certain prosodic positions or contexts, such as syllable codas, are week; they
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are incagpable of supporting marked features or feature combinations. If marked features are to
surface in aweak pogtion (such as an ungtressed syllable), they must be licensed by association
to astrong position (such as a stressed syllable). Licensing anayses employ two types of
condraints. One is a negative wdll-formedness congraint, familiar from the work of 1t6 (1986,
1989), Lombardi (1991) and 1t6 & Mester (1993, 1994) (among others), which pendizesthe
appearance of featuresin aweak pogtion. Such congtraints may be satisfied by parasitic
licenang, which arises when the featuresin question are linked aso to a strong position. A
amplified verson of the nasd licensing congraint for Guarani is given in (103).

(103) Nasd licendang, negative formulation

The second type of licenang congtraint which has gppeared in the literature (Goldsmith 1989,
1990; Bosch & Wiltshire 1992; Wiltshire 1992; Flemming 1993; Steriade 1995) is a positive
licensing condraint, which demands the gppearance of the featuresin a strong position.
Hemming's (1993) nasd licensing congraint for Guarani is given below.

(104) Nasd licenang in Guarani (Flemming 1993; see dso Steriade 1995)

[+nasa] must be licensed:

() inat least one associated segment, by the presence of [continuant] [JNB: permits

prenasal consonants] or by association to amorain astressed syllable, and

(i) in every segment by the presence of [+voice]22

Either type of congraint will be satisfied by a [nasa] specification which is shared by a
segment in an ungtressed syllable and one which gppears in a stressed position, regardless of the
input source of that [nasal] specification. Thisisthe crucid point of difference between licensing
theory and positiond faithfulness theory: positiona faithfulness requires features which originate
in prominent positions to remain in those postions, while licenang theory requires only that
features be associated to a prominent pogtion. This dlows features to migrate into prominent

positions, thereby dtering their specifications.

22 The second clause prohibits association of [nasal] to the voiceless stops, a departure from the
positional faithfulness analysis presented earlier. This differenceis not crucial to the comparison of the two
theories.
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Let us consder Hemming' s andlysis of Guarani more closdly. In addition to the licensing
congraint of (104), Flemming dso posits arule of leftward spreading, which is necessary to
acoount for nasal harmory.

(105) Nasd harmony
Spread [+nasd] to the left iteratively.

Although Hemming's andysisis formulated in amixed mode, combining both congraints and
rules, it can eadly be trandated into a fully congraint-based framework, smply by treating nasal
harmony as the product of congraint interaction.

(106) Avrien-L(nasa) »*V, ., IDENT(NES)

This subhierarchy will force leftward spreading of [nasal], at the expense of segmental
markedness and fegtura faithfulness, this hierarchy, or one with comparable effects, is essentid
if feature spreading isto occur.

The combination of the congraint subhierarchy in (106) with the nasd licensing
condraint of (104), properly ranked, will yied the OT equivdent of Hemming's andysis. What
isthe proper ranking of Ljcense(nasdl)? The congraint must dominate *V, ., €lse no nasal
vowelswould ever be possible, even in stressed syllables. Thisis shown in (107).23
(107) Nasa vowe in stressed syllable
ftupa~/ | License(nasd) *V o | IDENT(NESA)

%

a tupa
b.=  tupa~ *
C. tu~pa *1 * *

Asin the pogtiond fathfulness andyss, input nasdlity on stressed syllablesis maintained in
output forms. Minimaly, then, the ranking in (108) is required.

(108) [nesd] licendng ranking, Guarani
License(nasdl), ALIGN-L(nasd) »*V, .oy, IDENT(nasA)

23 While*Vyasq » IDENT(nasal) iscrucial in the positional faithfulness analysis, it need not be fixed in the
licensing account. Thisis because the positional restriction on nasality is accomplished in the licensing
analysis by the dominant LICENSE(nasal) constraint.
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Now let us congder the treetment of nasa harmony in this theory. The blocking
behavior of stressed ord vowel s is problematic for licensng theory, regardiess of the rdative
ranking of Ljcense(nasd) and AL jeN-L(nasd). Thisis because [+nasdl] is licensed whenever it
Is associated to a stressed syllable, regardless of its input source. The underlying
nasdity/orality of the stressed vowd isirrdevant. Spreading of [+nasd] to a Stressed ord vowel
does not violate any congraint in the system, other than IpenT(nasal), and leads to better
satisfaction of higher-ranking ALieN-L(nesal). Thisis shown in (109), with the input
[re+xG+arramo~/.

(109) Stressed ord vowels cannot block harmony
Ire+xo+tatramo~/ | License(nesd) | Avign-L(nesd) | *Viaq | ID(Nesd)

a  rexotar~amo~ i S
b. = Kk kokk Kok kkkk

r~e~Xo~ tar~amo~

Given these congraints, the licensing predicts maxima spreading of [+nasd] to any and dl
vowdls, including those which are stressed. There is nothing in the system to block spreading
onto a stressed oral vowe, and no reranking of License and ALigN-L can address the
problem.

This problem is not parochid to a congtraint-based approach; it arises aso in the
derivationd andysis proposed in Flemming (1993). In order to prevent spreading of [nasal] to
stressed syllables, FHemming proposes a ban on multiple-linking across foot boundaries.

(110) Foot-bounded linking (Hemming 1993: 2)
[aF] cannot associate to two positions unless they are in the same foot.

If this congraint is added to the hierarchy in (109), ranked crucidly above A en-L(nesd), full
spreading of [nasal] will be prevented, as shown in (111); foot structure is indicated with

parentheses.
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(111) Foot-bounded linking creates blocking effects

[retxG+tatramo~/ | FT-BNDLINK | LiC(nasal) | ALIGN-L(nasal) | *Vias | ID(nasdA)

a. = (rexo)(tar~amo~) ko kK k * Ak "
b *! *kkk* *kkkk*k

(r~e~xo~ )(t&r~ano~)

With theindusion of this domain-sengtive ban on multiple linking, the licenang theory

can provide an empiricaly adequate analysis of the Guarani facts, but the proposed account is
not without disadvantages. Fird, in order for the ban on multiple linking to achieve the desired
effect, namely the blocking of harmony by stressed syllables, Flemming must assume that feet in
Guarani are unbounded. Without this assumption, the ban is usdless; if Guarani feet are binary
trochees, then nasal spreading mugt affect some syllables which are outside of the triggering foot
(ta, inthe example in (111)), but not others—crucidly, those which are themsdlves stressed.
However, as discussed above, the unbounded foot is a congtruct which finds little support in the
metrica literature or in stress systems of the world' s languages. Furthermore, the only evidence
for foot sructure is drawn from the limitations on harmony, the very behavior that the foot
Sructure is posited to explain.

A second drawback to the licensing approach resides in the highly specific character of
the ban on multiple-linking. Only in the domain of stress-based phenomenaisthere a
demongtrated need for this type of congtraint; in other cases of positiond privilege, such as
coda onset asymmetries, there is no evidence of any prohibition on multiple linking aocross a
domain boundary. Indeed, multiple linking across a syllable boundary appear to be the favored
configuration in the coda- onset case. The ban on linking from foot to foot should be viewed with
skepticiam, as it sets stress-based positional asymmetries gpart from those which are
documented for other prominent postions. By contrast, the positiona faithfulness andyss of
Guarani blocking unites the phenomenon with the other stress-based asymmetriesin the
language. Furthermore, the same pattern of constraint interaction extends without stipulation to
other known cases of positiond privilege, including onset/coda, root-initid/norrinitia, and

root/non-root asymmetries.
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34 Condusions

Stressed syllables are sdient in human language, due to phonetic properties which st
them gpart from their unstressed counterparts. These properties include increased amplitude,
increased duration, and, in many languages, the presence of fundamentd frequency extrema.
This phonetic sdience equips stressed syllables with the ability to convey awide range of
marked features and segments. In this chapter, | have argued that this perceptua salienceis
exploited directly in the phonological component of the grammar, via positiond faithulness
congtraints which assess input- output faithfulness in stressed syllables, exactly as we have seen
in the cases of onset and initid-syllable fathfulness.

Three predictions arise from the addition of IpenT-s ' congtraints to the grammar. Firgt,
stressed syllables should exhibit alarger and more marked inventory of segments than
unstressed syllables. Separately rankable IpenT-s ' and IpenT congraints will permit the
intervention of inventory-defining festurd markedness congdraints, as schematized in (112).
(112) IpenT-s'(F)»*F» IpenT(F)

Thisis the subhierarchy which is characterigtic of unstressed vowel reduction (as well as other
varieties of stress-based positiona neutralization) and, as we have seen, there are numerous
exampleswhich ingtantiate this ranking. The digtribution of [tATR] in Western Catdan, for
ingance, arises from judt this ranking.

The second prediction of stress-based postiond fathfulnessisthat stressed syllables
will trigger phonologica processes. This, too, arises from the separability of IpenT-s' and
IpENT in the congtraint hierarchy. Phonologica processes such as assimilation and dissmilation
arise when a markedness congtraint such as*Mp, *LaiaL or ALien(F) dominates a
conflicting faithfulness congtraint. For example, nasd harmony in Guarani derives from the
ranking in (113).

(113) Guarani nasd harmony
ALieN-L(nesal) » *V | o » IDENT(NEsA)
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Faithfulness is subordinated to the higher-ranking markedness congtraints. In this system,
spreading istriggered by the stressed syllable, due to high-ranking I penT-s ' (nesdl):
(114) IpenT-s'(nesd) » ALign-L(nesd) » *V, .oy » IDENT(NesA)

Finaly, positiond faithfulness congraints predict that ssgmentsin stressed syllables will
exhibit resstance to the application of phonological processes. Once again, through dominance
of the congtraint subhierarchy which generates some phonologica dternation, postiond
faithfulness condraints will render prominent positions immune to change. Thisis demongrated
by the stressed syllables of Guarani; whether they bear primary or secondary dtress, they fail to
undergo nasal harmony, due to high-ranking IpenT-s'(nasal).

In the preceding sections, | have shown that the predictions of positiona faithfulness theory,
demonsgtrated for syllable onsetsin Chapter 1 and for initiad syllablesin Chapter 2, are borne out
in the domain of stress aswell. The distribution of marked segments and the behavior of
stressed syllables with respect to phonological processes stand as strong evidence in support of
IDENT-S ' congtraints. Furthermore, dternative analyses which attempt to characterize postiona
faithfulness phenomenain terms of positiond licensng condraints cannot rise to the occasion.
Aswe saw in the licensing andlysis of Guarani in 83.3.4, in the absence of podtiond fathfulness,
it is necessary to adopt a stress ecific ban on multiple linking, as well as an unmotivated
andydis of gsress placement. By contrast, the faithfulness analys's adopted here requires no
specid assumptions, ether in the domain of foot structure or multiple linking, providing further
evidence for the correctness of postiond faithfulness as a genera means of accounting for

positiona asymmetriesin phonology.
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CHAPTER 4
ROOT FAITHFULNESS

4.1  Introduction

In the preceding chapters, | have examined positiond privilege effectsin avariety of
postions which are defined ether partidly or entirely in phonological terms. Positiona
fathfulness effects are dso exhibited by root morphemes, a category in which membership is
determined solely by morphologicd criteria. The digpersion of faithfulness condraints dong
root/non-root lines, originaly proposed and developed by McCarthy & Prince (1994b, 1995),
has been applied to both featurd and segmentd faithfulness congraint families.

Cross-linguigtically, root morphemes exhibit a more extensive and more marked
inventory of segments, and of prosodic structures, than do affixes and content morphemes.
Examples of such asymmetries, accounted for with high-ranking root faithfulness congraints,
include the restriction of Arabic pharynged consonants to roots (McCarthy & Prince
1995:365), the absence of contragtive [back] specifications on affixes in Turkish, Hungarian,
Finnish and anumber of other Uralic and Altaic languages (Steriade 1993c, 1995; McCarthy &
Prince 1995:365; Ringen 1997; Ringen & Vago 1997), and the limitation of laryngedized stops
to roots in Cuzco Quechua (Parker 1997). A more complex case of morphologicaly dispersed
faithfulness can be found in Japanese, where the accent patterns of nouns exhibit grester variety
and more contrasts than do those of verbs, Smith (1996) proposes that this distinction is
enforced by aranking of noun faithfulness over verb faithfulness, with a necessary dispersion of
root faithfulness congtraints according to lexica category. In arelated vein, Urbanczyk (1996)
argues that reduplicative affixes in Lushootseed fal into two classes, those which pattern with
roots, and those which pattern with the clearly affixa, nonreduplicative morphemesin the
language. Those affixes which are root-like exhibit more marked syllable structure (allowing
codas) than do the “true” affixes (prohibiting codas).

Root morphemes dso exhibit privileged behavior in the presence of phonologica

dternations, triggering or failing to undergo processes which affect affixes. Perhgps the most
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familiar examples are cases of root-controlled vowe harmony, in which the vaues of a
particular feeture are Soread from root to affix, but not vice versa. The familiar palatal and labia
harmonies of Turkish, Finnish, Hungarian and a host of related languages fdl into this class.
Derived environment effects on the gpplication of festural spreading rules have also been
attributed to high-ranking root faithfulness congtraints by Selkirk (1995). The dominance of root
properties emerges in stress systems as well. In one case, that of Cupefio, stress clash between
inherently stressed morphemesis resolved in favor of thelexical stress on the root, regardless of
the linear position of the lexical stressesin question (Alderete 1997b). (That is, root stress
“wins’ over both prefix and suffix stress, though inherent affix stress does surface in the
presence of an unaccented root.)

Thereis psycholinguigtic evidence for the hegemony of roots over affixes, aswell. A
variety of recognition studies have provided support for the claim that lexical storage and access
are root, rather than affix, based. Some of this evidence is summarized in (1).

(D) Processing evidence for root prominence

» Regularly inflected forms have a priming effect on root comparable to effect of
bare root itself (Stanners et a 1979, Kempley & Morton 1982, Fowler et d
1985). For example, presentation of “pouring” facilitates later recognition of
“pour” to the same extent that prior presentation of the bare root itself does.

» Same/different judgments are faster for roots than for inflections (Jarvella &
Meijers 1983). Subjects can more quickly determine that “pouring” and
“poured” contain the same root than they can determine that “kiseed” and
“poured” contain the same inflectiond affix.

» Morphologicadly complex words are recognized more quickly following the
presentation of another word containing the same root, but prior presentation
of an affix does not produce the same effect (Emmorey 1989). For example,
recognition of “permit” is facilitated by prior presentation of “submit”, but the
prior presentation of “submit” does not speed the recognition of “subscribe’.

The importance of roots in processing, as opposed to affixes and non-root function items, is
mirrored in the grammear in the form of pogtiond faithfulness congtraints which are sengtive to
root membership. | turn now to an examination of the role of featurd |DENT-ROOT condrantsin
anumber of languages.

4.2 Contrast Maintenance in Roots

4.2.1 Introduction
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Aswe have seen in the preceding chapters, positiona maintenance of contrast is one
type of postiond privilege effect which can be captured via high-ranking positiond faithfulness
congraints. Syllable onsets, root-initid syllables and stressed syllables dl resist the neutraization
of contrast which is characterigtic of nonprominent positionsin agrest many languages. Roots
aso exhibit this positiona maintenance of contragt, relative to affixes and function words. In
many languages, affixes and function words “underexploit the phonetic possibilities available’
(Willerman 1994: 16), systematicaly excluding segments which are robustly attested in rootsin
the languages in question.

This asymmetry has not escgped notice; Bolinger & Sears (1981:58) observed that,
“System morphemes (as opposed to content morphemes) might be said to lack phonetic bulk.
Asadass, they are usudly inggnificant in terms of their small number of phonemes and their
lack of stress” Focusing specificaly on clicks, Swadesh (1971: 130) reported that, “The
unusua thing about the click languages is that these sounds are part of ordinary verbs, nouns,
and adjectives...In fact, the number of Hottentot mgor roots beginning in clicks runs to about
70 percent of the total; interestingly, demonstratives, pronouns, and particles do not have them.”

These observations are borne out in anumber of gtatigtical and descriptive Sudies of
operv/closed class digtinctions. For example, Willerman (1994) examined the pronoun
paradigms of 32 typologicaly diverse languages, comparing the incidence of ssgmentsin
pronouns with their overdl frequency of usein the language at large. She identified Sgnificant
deviations from the predicted frequency of occurrence for anumber of articuaory variables.
Clicks, affricates, uvulars, gectives and secondarily articulated consonants al occurred with less
than predicted frequency (relative to their rate of occurrencein roots) in the pronoun paradigms
examined; bilabids, glottals, nasals and gpproximants occurred with greater than predicted
frequency. Working with an independently developed scae of articulatory smplicity/complexity,
Willerman found that the infrequently occurring segments were those which are relatively more
complex. Conversdly, the segments that are overrepresented in pronomina paradigms are

typicaly the most smple, from an articulatory standpoint.
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There are anumber of root/affix asymmetries of this sort which have been documented
in descriptions of pecific languages. Some representative cases arelisted in (2).

(2 Root-basad postiona neutrdization effects

L anguage: Roots contain: Affixes contain:
Arabic A vaiety of consonants, No pharyngeds
(McCarthy & Prince induding the pharynged's
1995) ¢ a‘]d ?
Germen A wide range of segments, Inflectional suffixes
(Bach 1968) induding affricates, pdata contanonly{s, t, n,r,
and vela fricatives, front \}
rounded vowels
X006 An extremely large Grammatical
(Traill 1985) consonant inventory, morphemes contain
including dlicks at severd only {b,t,k,sn, I}

places of articulation, with
severa accompaniments

Cuzco Quechua Pain, gective and aspirated Only plain stops
(Parker & Weber 1996) | StOps
Zulu, Xhosa Plain, voiced, nesdl and No dlicks
(Doke 1990) aspirated clicks at three
places of articulation

The examplesin (2), dong with avariety of Smilar cases, arise from the interaction of |peNT-
Roor(F) and IpenT(F) with featural and segmental markedness condraints in the familiar
positiond privilege ranking pattern illustrated in (3).

3 Pogtiond privilege ranking, roots
IDENT-RooT(F) » € » IDENT(F)
Theranking of IpenT-RooT(F) over some congraint or constraints € which favor phonologica

dternation in the feature F will ensure that that fegture is faithfully redlized within the roct.
However, subordination of the context-free IpenT(F) congraint will result in neutralization of
contrast in non-root morphemes—a pattern of interaction which isfamiliar from the examination
of postiond faithfulness effects in preceding chapters.

4.2.2 Case Study: Southern Bantu Clicks

Asan example, let us congder the digtribution of clicksin Zulu and Xhosa, two Bantu

languages of South Africa. The inventories of both languages contain clicks at three places of
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aticulation: dentd [[], post-aveolar [!] and laterd [|]]. Contrastsin nasdity and phonation type
are d 0 redized among the dlicks. In Zulu and Xhosg, clicks may gppear within roots (in initid
or non-initid syllables), but never occur in affixes. Some examples of Zulu roots containing
clicksare given in (4); Xhosa examples appear in (5).

(4) Some Zulu dlicks (Beckman 1994a)

lupha ‘trap!’
ua ‘ang’
“loma ‘praisel’
lhasa ‘dap!’
globoza ‘dipl’

(5)  Xhosaclicks (Ladefoged 1993)
Uku-|hda  ‘to pick up’
Ukl |[hoia  ‘to arm onesdlf’
uki-"lda  ‘toclimbup’
ukd-"iia ‘to put on clothes
uka-"g||67glla“ to lie on back knees up’

Click consonants are distinguished from non-clicks by the airsream mechanism which is
used in their production. Clicks are produced with an ingressve velaric airstream [IVA], while
most consonants are produced with an egressive pulmonic airstream. Assuming, for the
purposes of demondration, that clicks bear afeature [IVA], the distributiona restrictionon
clicksin Zulu and Xhosa derives from the congraintsin (6), with the ranking in (7).

(6) Click congraints, Zulu and Xhosa

IDENT-RoOT(IVA)

Let b be an output segment contained in aroot, and a the input correspondent of b. If
b is[glVA], thena must be[gIVA].

“A root segment and its output correspondent must have identical specifications for the
feature[IVA].”

IDENT(IVA)

Let a bean input ssgment and b its output correspondent. If a is[gIVA], then b must
be[gIVA].

“An input ssgment and its output correspondent must have identica specifications for
the feature [IVA].”

*lva
“No ingressve velar airflow.”

@) Root fathfulness ranking, Zulu and Xhosa
IDENT-ROOT(IVA) » *lya » IDENT(IVA)
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Theranking of IpenT-RooT(IVA) above *lya in (7) will dlow dlicks to occur fredy
within the root, as shown in (8). Any deviations from the input airstream specification of aroot
consonant will result in afad violation of IpenT-RooT(IVA).

(8) Clicksare permitted in roots

fUku-hold | IpenT-RooT(IVA) *IVA IDENT(IVA)
a & Ukulhda * *
b. Ukukhdla *|

Candidate (8b), in which the more marked ingressve airstream mechanism of the input dlick has
been replaced by an egressive pulmonic airstream specification, incurs afata violation of
IDENT-ROOT(IVA). The fathful (8a) isoptima. Pardld results obtain for any input click,
provided that it is sponsored by aroot morpheme.

In the affixa arena, however, a different picture emerges. There are no Zulu or Xhosa
affixes which contain dicks, and the grammar must account for this distributiond regularity. The
congraint subhierarchy in (7) will prohibit the surface occurrence of dlicksin affixes, even if
clicks are present in the input. Thisis demongtrated in (9), with a hypothetical, click-containing
prefix. A click is aso assumed in the root, to more directly illustrate the contrast between root
and affix behavior.

(9) Clicksare prohibited in affixes

fAlw-hold | IpenT-RooT(IVA) *IVA IDENT(IVA)
a Ululhda *x|
b. = Ukulhda *
C. Ulukhdla * * *
d. Ukukhdla *| **

Candidates (9¢,d) are ruled out by their fatd violations of IDENT-RooT(IVA); input root clicks
must remain clicksin the output. Of the two remaining candidates, (9b) is optimd; it incurs
fewer violations of the markedness consiraint *Iva than does the fully faithful (9a). Under this
ranking, so long as root faithfulnessis satisfied, the decision is passed to the markedness
congtraint—and the markedness congtraint will dways rulein favor of less marked structure.
Clicksin affixes, which are not protected by IDENT-RooT, must be unfaithfully rendered in the
outpui.
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The Southern Bantu clicks present a straightforward example of root-based positiona
maintenance of contrast. Here, there is no evidence to suggest that IpenT-RooT1(IVA) is
crucidly dominated by any congraint which impacts on the digtribution of clicks. However,
there are languages which both exhibit root faithfulness effects and give evidence that root
fathfulness condraints are crucidly dominated. One such case isthat of glottalized and aspirated
stops in Cuzco Quechua.

4.2.3 OCP Effectsin Cuzco Quechua

Cuzco Quechua exhibits anumber of interesting root- based effects in the distribution of
glottalized and aspirated stops. There are three series of stopsin the phonetic inventory: plain,
glottalized and aspirated. According to Parker & Weber (1996) and Parker (1997), the
glottalized and aspirated stops of the language are subject to a number of redtrictionsin their
digtribution. Glottalized and aspirated stops occur only in roots; they never surface in affixes.
Furthermore, only one laryngedized segment is permitted within a given root; glottalized and
aspirated segments may not cooccur. These generdizations suggest arole for root faithfulness,
but one in which root faithfulness is subordinated to the OCP. The congraints listed in (10) are
centrd to the andysisi
(10) Laryngedization congraints, Cuzco Quechua

IpENT-RooT(glottis)
Let b be an output segment contained in aroot, and a the input correspondent of b. If
b is[geg], then a must be [geg]. If b is[gsg], then a must be [gs].

“A root segment and its output correspondent must have identical specifications for the
features [congtricted glottis] and [spread glottig].”

IDENT(dIOLS)
Let a beaninput segment and b its output correspondent. If a is[gcg], then b must be
[oeg)l. If a is[gsg], then b must be [gsg].

1 For acomplete, and slightly different, positional faithfulness analysis of Cuzco Quechua, the reader is
referred toParker (1997). Thereit is argued that the features [constricted glottis] and [spread glottis] are
floating in underlying representation, and that featural M AX constraints (M AX-ROOT (constricted glottis)
and MAX-ROOT(spread glottis) are required to account for the full range of CQ facts. This seemslikely to
be correct, but afull examination of thelDENT(F)/M AX (F) distinction is beyond the scope of this
dissertation. | will leave this as a matter for future research; the choice of floating vs. associated features will
not undermine the point at hand.
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“An input segment and its output correspondent must have identical specifications for
the features [constricted glottis] and [spread glottis].”

*[cg] *[]
“No condricted glottis’ “No spread glottis’
OCP: Glottis

“Adjacent glottd specifications are prohibited’2

The limitation of laryngedlized stops to roots cals for the ranking shown in (11).
Glottalized or aspirated stops may surface in roots, but they may never occur in affixes; thisis
achieved by the placement of the markedness congtraints *[cg] and *[sg] in the midst of the
faithfulness congraints which regul ate these fegtures.

(11) Pogtiond neutraization subhierarchy, Cuzco Quechua
IDENT-RooT(glottis) » *[cg], *[sg] » IDenT(glottis)

In amanner entirely parald to the case of clicksin Southern Bantu, (11) will permit
laryngedlized segments only in roots. Thisis shown in (12)(14).

(12) CGlottalized stops are permitted in roots
tantal *bread” | IpenT-Root(dlottis) | *[sg] | *[cg] | Ipent(dlottis)

a = t'anta *

b. tanta *1 3

C. tant’a *1x * *x

(13) Agpirated stops are permitted in roots

/phatay/ ‘explode’ | Ipent-Roort(glottis) | *[sdl | *[cg] | Ipent(dlatis)
a = phatay &
b. patay *1 5
C. pathay ** & R

In each of these cases, the fully faithful candidate is optima; no deviations from input
laryngedization are permitted, due to high-ranking | penT-RooT(glottis). Compare this with the
caein (14), where the input includes a hypothetical suffix containing an aspirated stop. ([-kuna]
isaplurdizing suffix in the language))

2 Thisformulation is obviously preliminary. Seeltd & Mester (1996) and Alderete (1997a) for recent OT
treatments of the OCP. Note that Cuzco Quechua has voiced obstruents only in Spanish loanwords. In the
corevocabulary , itis probably sufficient to state the OCP over laryngeal specifications (assuming
privativity).

198



(14) Agpirated stops are not permitted in affixes

Ntanta-khuna || IpenT-Roor(dlottis) | *[sg] | *[cg] | Ipent(dlattis)
a tantakhuna *1
b. = tantakuna *
C. thantakuna *1 * *%

Under this congraint ranking, the fully faithful (14a) can never be optimd, for itincursa
markedness violation not assessed the neutraizing candidate (14b). Because *[s3] dominates
the context-free congtraint | penT(glottis), the neutralizing candidate wins. Candidate (14c)
shows that aspiration cannot be shifted back onto the root; IpenT-RooT(glottis) prevents
migration of thissort.

As noted above, laryngedized consonants are not permitted to cooccur within aroot.
Thisredriction holds across larynged festures; the language has no roots which contain
combinations of glottaized and aspirated segments. Nor does it permit multiple instances of
glottdization or aspiration. Thisfact is not captured by the congtraint ranking presented above,
for theranking of IpenT-RooT(glottis) above the markedness constraints *[cg] and *[sg]
predicts that any number of laryngedlized segments may surface in aroot. Thisisillugtrated, with
ahypothetica input, in (15).

(15) Multiple laryngedized segments are permitted

Iphat’ay/ | lpent-Roor(dlottis) | *[sg] | *[cg] | Ipent(gloattis)
aé phat’ ay * *
b. patay *I* 3
C. phatay *1 k3 t

Candidate (154) incorrectly surfaces intact, with two laryngedized segments. Competing
candidates in which one or both laryngedized segments have been neutrdized fatdly violate
undominated IDENT-RooT(glottis).

In order to prevent the surface occurrence of candidates such as (154), a congtraint or
congraints which pendize multiple laryngedized consonants must dominete IDENT-
Roor(glottis). Parker & Weber (1996) and Parker (1997) argue that the responsible constraint
is the Obligatory Contour Principle (Leben 1976; Goldsmith 1976; McCarthy 1979, 1986;
Mester 1986; Odden 1986, 1988). Localized to larynged specifications, the OCP will prevent
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the cooccurrence of [cg] and [s7], as well as preventing the cooccurrence of multiple instances
of ether of theindividud features. When IpenT-RooT(glottis) is dominated by this OCP over
larynged specifications, the correct results obtain. Thisisillugtrated in (16), where the
hypotheticad root from (15) is taken asinput.

(16) Multiple laryngedlized segments are prohibited

Iphat'ay/ | Ocp | Ipent-Rr(glottis) | *[sy] | *[og] | Ipent(dlotis
a phat’ ay *1 s s
b. patay x| * %
C. = phatay * * *

In the event that multiple laryngedlized segments are input to the grammar, only one will be
permitted to surface, even though dl of the segmentsin question may be affiliated with the root.3
Thisis dueto the ranking of the Ocp above the root faithfulness congraint I pent-RooT(glottis).
While this congraint, ranked above the markedness congtraints *[cg] and *[sg], does play an
important role in restricting laryngedlized segments to roats, it is itsdlf trumped by a higher-
ranking condraint. This generd ranking configuration, C; » Ipent-RooT » Cj » IDENT, Must
obtain in any language which permits a feature or segment to occur within roots, but only in
gpecific, limited circumstances. O cp languages present one class of such cases, but other
congtraints, indluding other positiond fathfulness congtraints, may fill the C; dot in thisranking
schema. | turn to such acasein 84.3.

4.3 A Case Study in Postiond Interactions: 1bibio Consonant Assimilation

4.3.1 Introduction

Having examined awide range of pogtiond faithfulness effectsin a variety of postions, |
will dosethe discussion of featurd positiond faithfulness effects with adiscusson of Ibibio
consonant clusters. Consonant assimilation effectsin Ibibio provide evidence for the relative

ranking of three sets of positiond faithfulness congtraints. Crucidly, both the I penT-RooT and

3 Thelaryngealized segment which survives in the output is always the |eftmost one. See Parker & Weber
(1996) and Weber (1997) for an account of this generalization.
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IDENT-ONSET congraints which are relevant must be low-ranking, with only IpenT-s 1 ranked
above the markedness congtraints which favor phonologica aternation.

Ibibio is a Nigerian language which, according to Greenberg (1963), bedongsin the
Benue Congo branch of the Niger-Congo family. It isfurther classfied as a Lower-Cross
language of the Cross- River subfamily. The verba system of 1bibio exhibits a number of
interesting postiond privilege effects. These effects are most clearly seen in the behavior of
consonants clusters, which are dways homorganic. Thisistrue both of root-internd clugters,
and of clusters formed by the concatenation of roots and suffixes. (Mogt of the verbal
morphology of Ibibio is suffixd, with suffixesimposing avariety of prosodic requirements on the
base. See Akinlabi & Urua 1993 for extensive discussion of the templatic requirements imposed
by Ibibio affixes)

Verb rootsin Ibibio are typicaly monosyllabic, and may have CV, CVC or CVVC
shapes.4 Representative examples are given in (17).
(17)  Monosyllabic verb roots (Akinlabi & Urua 1993)

wa ‘sacrifice wa  ‘paddie wadk ‘tear

s ‘look’ dép ‘buy déép  ‘scratch’

kpg  ‘cary’ ko™  ‘knock (onthehead) K@@~ ‘hangup (adress)

ng ‘give dém  ‘bite féak ‘wedge between 2 obj.’
da ‘dand da  ‘take/pick up’ pgeon ‘crawl’

Synchronicaly underived disyllabic verb roots are o attested in the language. Such roots may
have the form CVCCV, CVVCV, or CVCV, asillugrated in (18).
(18) Disyllabic verb roots (Akinlabi & Urua1993: 4)

dappa ‘dream (vb.)' féda ‘ague sda  ‘wak’
damma ‘bemad’ ya@”~d ‘plagter awal’ saa  ‘comb’
dgkkg™ ‘tdl’ yeemé ‘wilt’ bg©g ‘overtake
temmé ‘explan’ daara ‘rinsg fe©é  ‘run

4 The absence of acontrast between surface CVV and CV rootsisstriking. Akinlabi & Urua (1993)
discuss various analytic alternatives, including the suggestion that CV forms are derived from bimoraic CVV
by arule of postdexical truncation. No clear conclusions are reached, but the discussion makesit clear that
the CV structures are not restricted to phrasefinal position. Thisisnot obviously a case of final shortening,
though such an analysis may be possible, given additional information about the syntax of the language. |
will not provide an analysis of thisgap in the root inventory.
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Asthe leftmost examplesin (18) illudtrate, root-internd consonant clusters are dways
composed of identica segments; no differences in place or manner of articulation are permitted.
This pattern holds of derived root+suffix combinations, aswell, asillustrated in the data below.
The monomorphemic examples of (18), repested in (19), are contrasted with root+negetive
auffix casesin (20). All data are taken from Akinlabi & Urua (1993).

(19)  Ibibio consonant clusters, monomorphemic words

dappa ‘dream (vb.)’
danma ‘be mad’
dgkkg ‘tal’
bekka ‘divide
témme ‘explain’
(20)  Ibibio consonant clusters, negative verb forms
a i-dép-pé ‘heisnot buying' dép ‘buy
i-bot-to ‘heisnot molding’ bt  ‘mold
i-pek-ké ‘heisnot shaking’ pek  ‘shake

n-ndmma ‘| am not performing’ nam ‘do/perform’
n-kg™-"g ‘I annotknocking kg™ ‘knock’

cf.

b. “-kdax-©a ‘I annot going kaf ‘go
n-séé-©e ‘I amnot looking se ‘look’
n-d66-©6 ‘I am not dé6  ‘be(copuld)’
...dappa-ké ‘...not dreaming’ dappa ‘dream’
..dg'’kkg'-ké"...not tdling dgkke ‘tdl’

Severd interesting points emerge from a study of the forms above. The datain (19),
illugtrative of agenerd pattern in polysyllabic roots, indicate that | penT-RooT must be
dominated by a congtraint or congtraints favoring total assmilation in consonant clusters. Though
there are no overt dternationsin (19), the grammar must be able to explain the absence of non
geminate dugters within roots. Only if faithfulness within the root is subordinated to higher-
ranking markedness condiraints can this result be achieved. One possible ranking is sketched in
(20).

(21)  Only geminate clusters within roots
*PLACE *MANNER » IDENT-RooT (Place), Ipent-RooTt(Manner)s

5 Parallel to the discussion of voice assimilation in Chapter 1, we might adopt SHARE(Place) and
SHARE(Manner) as aternativesto * PLACE and * M ANNER above. Though the choice may have important
consequences cross-linguistically, it will not be crucial to the discussion here.
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With the opposite ranking of faithfulness and markedness condraints, we would expect to find a
full range of place and manner specifications on ether consonant in an internd clugter. That such
arange of clustersis not found indicates that the ranking in (21) must hold—but this ranking
does not indicate which of the root consonants determines the fina outcome. Based on the
discusson of onsat faithfulnessin Chapter 1, the prediction is clear: high-ranking | penT-ONSET
should ensure that place and manner features spread regressively from the onset of the second
gyllable to the coda of the first. Because monomorphemic verb roots never exhibit dternaionsin
root-internd clugters, it would appear that we have no evidence to contradict this prediction of
onset faithfulness.

However, counterevidence is provided by the behavior of consonant clustersin derived
forms. Consider the dataiin (20), repeated in (22). In these data, the suffix-initia consonant
dternates between a complete copy of the preceding consonant, asin (224), and adorsa [K] or
[©]s, asin (22b).

(22)  Ibibio consonant clusters, negative verb forms

a i-dép-pé  ‘heisnot buying’ dép  ‘buy’
i-bot-t6 ‘heisnot malding’ bt  ‘mold
i-pek-ké  ‘heisnot shaking pek  ‘shake

n-ndmma ‘I am not paforming’ ndm ‘do/perform’
nN-kg™-"g ‘I annot knocking kg~ ‘knock’

cf.

b. “-kda©a ‘I annot going kaf ‘go
nN-séé¢-©€ ‘I amnot looking' e ‘look’
nN-d66-©6 ‘I amnot’ do ‘be (copula)’
...dappa-ké ‘...not dreaming’ dappa ‘dream’
..dg’kka-ké*...not teling’ dgkke ‘tdl’

Here, assmilation is overt, and clearly progressive. The suffix-initial consonant assmilatesin
place and manner of articulation to the preceding root-fina consonant, suggesting (contra
Chapter 1) aranking of IpenT-Copa (Place, Manner) » IpenT-ONseT(Place, Manner). Such a
ranking would dramatically increase the typology of consonant assmilation, predicting an

unattested incidence of progressive spreading—an undesirable result. Furthermore, thismoveis

6 SeeChapter 5 for an account of thek.© aternation.
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unnecessary; a sngle generdization will both account for the aberrant direction of assmilaion
here, and the full incidence of consonant contrasts in the monomorphemic cases of (19) above.
In both cases, it istheinitid syllable of the root which is exhibiting privileged behavio—alowing
contrasts in place and manner which are not attested elsawhere, and triggering (rather than
undergoing) assmilation. Though IpenT-RooT(Place, Manner) and IpenT-OnseT (Place,
Manner) must be low-ranking, the initid syllable faithfulness condraints crucialy must dominate
the markedness congtraints responsible for generating assmilation.

(23) Congraint subhierarchy, Ibibio consonant assmilation
IDENT-s1(PI., Man) » *PLACE, * MANNER » IDENT-RT (P, Man), IDENT-ONS(PI, Man)

Thisranking will account for al of the consonant distribution effects outlined above, as | will

show in §4.3.2.
4.3.2 Andyss

| will begin with an analysis of consonant distribution in monomorphemic verb roots.
While noncontiguous consonants may differ from one another (24a), consonant clusters must
aways exhibit complete identity (24b).

(24)  Consonant digtribution in monomorphemes

a wat ‘paddle wadk ‘tear
dep ‘buy’ déép ‘scrach’
kg™ ‘knock (onthehead) k@@~ ‘hang up (adressy
dom ‘bite fék  ‘wedge between 2 obj.’
dat ‘take/pick up’ uggn ‘crawl’
b. déppa ‘dream(vb.)’
danma  ‘be mad
dgkkg ‘tdl
bakka ‘divide

temmé ‘explan’
This identity requirement, an extreme version of the classic Coda Condition effects examined in
Chapters 1 and 2, is an important diagnostic of congtraint ranking, for it indicates that
faithfulness to input place and manner cannot be paramount in the grammar. While faithfulnessin
root-initid syllables remains an imperdtive, asindicated by the range of contrasts permitted in

(24), fathfulnessin nortinitiad syllables must be subordinated to markedness constraints which
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favor assmilation. Following the generd outline of place assmilaion presented in the Tamil
andyss of Chapter 2, | will assume that place and manner assimilation derive from featurd
markedness congraints, for which *P_ace and *M aANNER Will serve as shorthand |abels. The
now-familiar pogtiond privilege subhierarchy in (25) will generate the attested distributiona
asymmetries.
(25)  IpenT-s 4(Place), IbenT-s 1(Mn) » *PLACE *MANNER » ID(Place), In(Mn)
Thisis demondrated in the following tableaux.

Congder firg the digtribution of consonantsin monosyllabic verb roots, asin (26).
(26) Freedidribution in rootinitid CVC syllables

ooy | Tp-s4(P), *PLacE | *MaNNER | Ip(Place),
ID-s 4(Mn) Ip(Mn)
a = dom dm d,m
b. don *1 d,n d, n *
C. dob *1 d,b d,b *
d. dod **1 d, d d,d *x
e. do *1 d,~ d,”~ &

In the case of amonosyllabic root, complete faithfulness is required by high-ranking
IDENT-S ;(Place) and IpenT-Ss 1(Manner). Thereis no neutralization to a default place (arguably
Dorsd in Ibibio) or manner in the coda, and no spreading of features from onset to coda.?
Those candidates which deviate from the input are ruled out by fata violations of
IDENT-S 4(Place) and/or IpeENT-S 1(Manner).

The polysyllabic roots provide a more interesting test case for the ranking in (25). Here,
unfaithfulnessis necessitated, as not al of the input consonants can be protected by the

IDENT-S ; congtraints. Consider the hypothetical root in (27).

7 Such spreading isunlikely, in any event. Major class features, primary place features and laryngeal
features typically do not spread over vowels. See Clements & Hume (1995), It6, Mester & Padgett (1995), Ni
Chioséin & Padgett (1997) for discussion.

205



(27) G, indusers must assmilate; hypothetical root

[d&on& | Tp-s 1(P1), *PLACE *MANNER | Ip(Place),
Ip-s 1(Mn) Ip(Mn)
a dap.na d, p, n! d,p,n
b da.nad *1 d, tn d, t,n *
C. dap.ma d, pm d,p,m! *
d dan.na *I* d, nn d, nn **
e = 03.pa d, pp d, pp o

The candidate which exhibits total progressve assmilation, (27€), is optima. Assmilation must
progress from coda to onset, contrary to the cross-linguigtically more robust regressive pattern.
Dueto the premium placed on initid syllable faithfulness, progressve assmilation isfavored
here, though onsat faithfulness must necessarily be violated in the optimal output. Though, as|
demongtrated in Chapter 1, IpenT-ONsET » IDENT Will generdly favor regressive assmilationin
heterasyllabic clusters, this effect can be overridden by higher-ranking congtraints. (See
Lombardi 1996c for additiond discussion of this point.)

Implicit in the discussion of (27) isan important point: the onset faithfulness congraints,
IDENT-ONseT(Place) and 1penT-Onser(Manner), cannot dominate the place and manner
markedness congraints. Were they to do so, afull range of place and manner contrasts would
be generated in dl onsets, as shown in (28). (The onset congraints are arbitrarily ranked above
theinitia syllable congtraints, though the relative ranking of the two sets has no bearing on the

outcome.)

(28)  High-ranking IpenT-ONseT does not permit assmilation

fdépnd | To-Ons(F), | Tp-s 4(FD), *Peace | *Manner [ Ip(Place),
ID-ONS(MN) | ID-s 3(Mn) Ip(Mn)
a & dyp.na d,p,n d,p,n
b. dat.ra *1 d, tn d,t,n *
c dgp.ma 1 d, pm d,p,m *
d. dan.na I d, nn d, nn *x
e dap.pa *I* d, pp d, pp *

Only the fully faithful (284) can satify both the onset and iniitid syllable faithfulness congtraints

and it will therefore be incorrectly sdected as optimal. This result perssts even when the initia
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gyllable faithfulness congraints are ranked highest in the hierarchy. The precise character of the
assmilation-favoring markedness condraints is o irrelevant to the fina outcome;
SpreaD(Place) and Spreap(Manner) will have no greater impact on the outcome so long as
they, too, are ranked below the onset congtraints. | penT-ONnser (Place) and | penT-
OnNseT(Manner) must fal below these markedness congtraintsin order to account for these
root-interna restrictions on consonant distribution.
(29)  Ip-s4(A, Mn) » *PLace, * MANNER » ID-Ons(Pl, Mn) » Ip(Pl, Mn)

With the onsat condraints low-ranking, asin (29), the correct results obtain. Thisis
shown in (30).

(30) IpeENT-ONsET islow-ranking

fdgpndl T Tp-s 1(P), *PLace | *MaNNER | To-Ons(P), [ Ib(Place),
Ip-s 4(Mn) Ip-Ons(Mn) | Ip(Mn)
a dap.na d, p,n d,p,n
b da.nad *1 d, tn d, t,n *
C. dap.ma d, pm d,p,m! * *
d dan.na *T* d, nn d, nn *
e = dap.pa d, pp d, pp ** **

When the IpenT-OnseT condraintsfal below the markedness congraintsin the hierarchy, they
areirrdlevant to the outcome, as (30) demonstrates. The optimal candidate, (30e), is chosen by
its relatively unmarked status, even though onset faithfulness violations are necessarily incurred.
A pardld finding obtains when we congder the ranking of 1penT-RooT1(Place) and
IDENT-RooT(Manner). When ranked above the markedness congraints, the root faithfulness
congraints would prohibit any deviations from the input place and manner specifications. Thisis
shownin (31), where thel penT-RooT condraints are arbitrarily ranked above theinitiad

gyllable fathfulness condraints.
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(31)

High-ranking IpenT-RooT does not permit assmilation

Jdapn& | To-Rr(P), | Tp-s (), R *MN | To-ON(PI), | In(Place),
Ip-RT(Mn) | Ip-s 1(Mn) Ip-ON(MN) | ID(Mn)

aé dapnd d,p,n d,p,n

b.  dana *1 * d,tn dt,n *

c. dagp.ma *1 d, pm d,p, m * *

d. dana *T* *x d,nn d, nn *

e. dap.pa *T* d, pp d, pp ** o

Here, asin the case of high-ranking IpenT-ONsET, the correct results cannot be obtained. So
long as I penT-RooT(Place) and | penT-RooT(Manner) are ranked above the markedness
congtraint subhierarchies, no restrictions on root consonants will be possible. The root
faithfulness congtraints must be dominated in order to generate the correct range of surface
formsin Ibibio.

(32) Hnd ranking, postiond fathfulnessin lbibio

ID-S (P, Mn) » *PLACE, * MANNER » ID-RT(P, Mn), ID-ONs(PI, Mn) » ID(PI, Mn)
This ranking extends straightforwardly to the derived root+suffix combinations of (22),

repeated in (33) below.

(33) Ibibio consonant clusters, negative verb forms

a i-dép-pé ‘heisnot buying' dép ‘buy
i-bot-t6 ‘heisnot molding’ b6t  ‘mold
i~ ek-ké ‘heis not shaking' pek  ‘shake
n-ndmma ‘I am not performing’ nam ‘do/perform’

cf n-kg™-"g ‘l annot knocking kg~ ‘knock’
“-kda-©a ‘I annot going kaf ‘g0
n-séé-©é ‘I amnot looking se ‘look’
n-déo-©6 ‘I amnnot’ doé ‘be (copula)’
...dappa-ké ‘...not dreaming’ dappa ‘dream’
..dg'’kkg'-ké"...not tdling dokkg' ‘tdl’

Here, the underlying suffix-initia dorsal consonant assmilates completely in place and manner to
the preceding consonant. Thisis pardld to the behavior of rootinternal consonant clusters, and
follows from the congraint subhierarchy of (32).
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(34) Asamilaionin derived forms
A KA Tp-s (), *PL *MN [ To-Rr(F), | To-On(PT), T To(Place),
ID-s 1(Mn) Ip-RT(Mn) | Ip-On(MN) | ID(MN)

a nam.kaj n, m, k! n, m,K

b. nam.”a n,m,"! n,m * *

C. nam.pa n, mp n, m, p! = *
d.= nanma n, mm n, mm RS *%

e. i .ka *1 n, k n,~, K * *

f. nak ka *T* n, kk n, kk ** *x

Candidates (34e,f) are ruled out by violations of the undominated IpeNT-S 1 Condtraints, no

regressve assmilation is possible. Of the remaining candidates, (34d) is optima because it

incurs the fewest *P_ace and *M ANNER Violations. Totd assmilation is favored, even & the

expense of IpeNT-ONSET Violations.

4.3.3 Conclusons

The digtribution of consonant contrastsin Ibibio verbs condtitutes an interesting test case

for an daborated array of featural postiond faithfulness condraints. In thislanguage, faithfulness

in root-initid syllables is paramount, taking precedence over markedness condraints which

favor consonant assmilation. Crucidly, faithfulness congtraints which regulate onsets and roots

at large are necessarily low-ranking, trumped by the markedness constraint subhierarchies

*PLace and *MANNER. It iscdear from this discusson tha featurd faithfulness congraints

gpecific to many different positions of prominence may interact in the same grammar, producing

interesting results. In the next chapter, | will shift the focus from the featurd to the segmentd,

examining the interaction of podtiond M ax condraints with other congraints in the grammar.
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CHAPTER S
PROMINENCE MAXIMIZATION

51 Introduction

In the preceding chapters of this dissertation, | have shown that positiond faithfulness
condraints are essentid to the andysis of three distinct but related asymmetriesin phonologica
behavior: positiona neutraization, positiona resistance to phonologica processes, and
pogtiondly - determined triggering of phonologica processes. Positiond privilege, in the guise of
enhanced faithfulness, holds of avariety of different structura positions. In Chapter 2, |
discussed pogitiond fathfulnessin root-initia syllables and syllable onsets, focusing on Shona
and Tamil. Stressed syllable faithfulness effects were highlighted in Chapter 3, and in Chapter 4,
| considered root/affix asymmetriesin light of postiond fathfulness.

All of the cases examined above involve high-ranking postiond 1penT(F) condtraints,
which regulate the featural faithfulness of segments which gppeer in the privileged positions. In
this chapter, 1 will provide evidence for a different type of postiond faithfulness condraint,
positiona M a x, which regulates segmental ddetion.1 The extenson of podtiond fathfulnessto
the Ma x congtraint family provides evidence for the symmetrica structure of the faithfulness
congtraint sysslem — paositiond faithfulnessis not limited to the redlm of featurd identity, but
extends as well to condraints against phonologica deletion. The pervasiveness of positiona
fathfulnessis further ingtantiated by the relativized Dgp congtraints of Alderete (1995), which
require that elements in a prominent position in the output have an input correspondent.

The M ax congraint family requires complete correspondence of input and output
representations, militating againg deletion of input materia. The context- free formulation of
Max givenin McCarthy & Prince (1995) is shown below.

(1)  Max

Every dement of S has a correspondent in S,.
Doman(- ) =S;

1 Positional MAX constraints, with aslightly different character, are also explored in Casdli (1997).
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The context-free condraint (1) militates against segmental deletion in the input-output or output-
output relation, or against non-copying in reduplication.

The cases to be examined in this chapter call out for positiond variants of (1), as
schematized in (2).

(2 Ma x-Position

Every dement of S, has a correspondent in some position Pin S,

Doman(- ) =S;

Positiond M ax congtraints do not simply favor full correspondence between S, and S.,; they
favor full correspondence, with al S, correspondents appearing in a privileged position. In
essence, positional Ma x condraints favor maxima packing of input structure into a prominent
output position.2 Such output maximization occursin a number of cases in which norcanonica
prosodification is associated with pogitional prominence, asin English ambisyllabicity, which is
determined largely by stress placement.

I will begin in by examining the interaction of the syllable markedness condraint
NoCopa with aM ax-Position congraint. Aswe will see, when Ma x-Position » NoCopa,
prominent positions are maximally filled with input ssgments, even at the expense of a canonica
CV.CV gyllabification. The resulting syllabifications are not congistent with the principle of
Onset Firs/Maximd Onset (Kahn 1976; Steriade 1982; Selkirk 1982; Clements & Keyser

1983), ether because an intervocalic consonant is affiliated with coda rather than onset

An alternative formulation of positional MAX constraint is also possible, and perhaps necessary:

(i) MAX-Position
Any element appearing in position Pin Sq has a correspondent in position Pin So.
Domain(- )=

Thisformulation differs crucially from that in (2) by requiring only that segmentsin prominent positionsin
S1 appear in the same prominent position in Sy; it doesnot requirethat all S; segments appear in Sy. For
example, MAX-ONSET, formulated asin (i), will require that any segment which has an onset syllabification
in S retain that onset syllabification in Sp. By contrast, the (2) formulation of MAX-ONSET will require that
all segments have an onset syllabification, regardless of their prosodic affiliation (or lack thereof) in Sq.

While positional MAX constraints formulated on the template in (i) are unexceptional in cases of
output-output correspondence in which syllabification is necessarily present in both strings, they are
potentialy problematic for input-output relations, as syllabification and prosodic structure cannot be
assumed to be present in the input. In the absence of input prosodic structure, constraints of the (i) variety
will be irrelevant. The extent to which such constraints are necessary isamatter for future research; | will
not addressit here.
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(CVC.V) or because the consonant is ambisyllabic, affiliated with both codaand onset. In 85.5,
| congder the interaction of positional M ax with *CompLex , the congtraint which prohibits
complex syllable margins. Through domination of * CompLEx, postiond Ma x will generate
otherwiseillicit complex codas or onsetsin prominent syllables. Thiswill be demongrated with
an andysis of Tamil, which alows complex codas only in root-initid syllables, due to the ranking
of Max-s; » *CompLEx. Before turning to the case studies of positiona Max, | will review
gyllabletheory in OT.

5.2  Background: Syllable Structure in Optimadity Theory

An explanaory theory of syllabification and syllable typology is one focd point of Prince
& Smolensky’s (1993) exposition of Optimality Theory. The key observation concerning
gyllabletypology, mede by Jakobson (1962), is that a markedness relation holds among the
gyllable shapes attested cross-linguidically: onsetless syllades are more marked than syllables
with onsats, and closed syllables sand in aamilar relation to open syllables. There are
languages which have only open syllables, or syllables with onsats, but there are no languagesin
which dl syllableslack an onsgt, or are closed. The digtributiona possibilities are summarized in
(3) below (adapted from Prince & Smolensky: 85). Each cell represents a possible language

type.
(©)] Jakobsonian syllable typology
Onsets:
required optiona
Codas: forbidden Ccv (CV
optional CV(C) (CV(O)

Prince & Smolensky (1993) argue that this typology of syllable shapesreflectsthe
interaction of two syllable markedness congraints of UG: Onser and NoCopa. Together with
basic faithfulness congraints, OnseT and NoCopa derive exactly the attested syllable
inventories. The core congtraints which generate the Jakobsonian typology are shown in (4)
below. (I have adapted the Prince & Smolensky constraints to the Correspondence Theoretic
model assumed here, replacing their Parse and FiLL with M a x and Dep, respectively.
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Following McCarthy & Prince (1993b), | adopt “NoCopa” in place of Prince & Smolensky’s
nomenclature, -Cop.)

4) Basic syllable typology: Relevant condraints

Markedness: Fathfulness:

ONseT: Syllables must have onsets. Max: Every ssgmentin S, hasa
correspondent in S.

NoCopa: Syllables must not have a coda. Dep: Every ssgmentin S, hasa

correspondent in S,.
Through interaction, the condraintsin (4) generate the four -way array of languages diagrammed
in (3). Thisis schematized in (5), adapted from Prince & Smolensky. (F represents the set of
faithfulness congtraints {Ma x, Dep}, and F, denotes a member of this set.)

5 Deriving the Jakobsonian typology

Onsets:
Onser » K F» ONSeET
Codas: NoCopa »F cv (C)V
F» NoCopa CV(C) (CV(C)

The domination of faithfulness by markedness congraints favors unmarked syllable structure,
while the opposite ranking permits the more marked syllable shapes to occur. Notably, there is
no ranking of the four congraintsin (4) which will generate only the marked syllable shapes (for
example, only VC, but not CV and CVC). For more extensive discussion, see Prince &
Smolensky (1993: Chapter 6).

The OT condraints which provide the basic account of syllable typology adso derivea
well-known aspect of syllahification, the principle of Onset Firgt (also known as Maximal
Onsat) origindly noted by Kahn (1976:41); see dso Steriade (1982), Selkirk (1982), Clements
& Keyser (1983) and 1t (1986).

(6) Onsat Maximization
“In the syllable structure of an utterance, the onsets of syllables are maximized,

in conformance with the principles of basic syllable compogtion of the
language.” (formulation due to Selkirk 1982:359)

In derivationd theories of syllabification, the principle in (6) governs the order in which

segments are associated to syllables. Wherever possible, consonants must be associated to a
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gyllable node to the right, rather than to the left. (See, for example, the Onset Firgt Principle of
Clements & Keyser 1983: 37.) Thiswill account for the finding that intervocdic consonants are
typicaly onsets, rather than codas. The syllabification in (7a) is preferred to that of (7b), dmost
universly.

7N a b.

In the OT treatment of syllable theory developed in Prince & Smolensky (1993), the
onset maximizing structurein (7a) is favored, due to the nature of the condraints contained in
UG. The markedness congtraints OnseT and NoCopa both rule in favor of (7a), and againgt
(7b). In fact, given the mini-inventory of condraintsin (5), the syllabification in (7b) cannot be
generated. Consder the chart in (8), where the congtraints are not crucialy ranked.

(8) Onset maximization is dways favoreds

ICVCV/! || NoCopa  ONsET Max Dep
a= CV.CV
b. CvCV * *

No matter what the ranking of the four congtraints may be, the syllabification in (8a) will dways
be favored by the grammar. Thereis no congraint in the system which can compd the
gyllabification in (80). Thisis an impressve result: an dleged universd of syllabification follows
from independently motivated markedness congraints. Onser and NoCopa , which account
for theimplicationa reations which hold among syllables of various shapes, aso favor onset
maximization.

Unfortunately for the OT theory sketched above, onset maximizationin ...VCV grings
isnot aninviolable universd of syllabification. The phonologica and descriptive literature is
replete with examples of syllabifications of ...VCV grings that do not respect the principle of

3 Givena/CVCV/ input. Many more constraints will be relevant to the syllabification of intervocalic
clusters; these include the SYLLABLE CONTACT LAW (seethe discussion of Tamil in Chapter 2),
SONORITY SEQUENCING and * COMPLEX . Given the appropriate ranking of such constraints with ONSET
and NOCODA , anon-maximal onset may be favored by the grammar.
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onset maximization. In one set of cases, intervocdic consonants are ambi syllabic; they syllabify

in both coda and onset pogtion. Thisisshown in (9).

(9)  Ambig/llabidity

English is perhaps the best-known example of ambisyllabicity in the phonologica literature,

though others have been documented.

In a second set of cases, the intervocdic consonant ina...VVCV tring syllabifies only as

the coda of the leftmost syllable, asin (10). (Selkirk 1982 argues for this trestment of English,

aswell.)

(10) Coda-only syllabification

Representative examples of both types of case are listed in the table below.

(11) Viodations of Onset Maximization, ...VCV input string

L anguage: OM violation: Diagnostic(s):
English CinV1CVoisambisyllabic Cisnot aspirated, though syllable-initial
(Kahn 1976, Selkirk 1982)% | if V; i's stressed. obstruents in English are aspirated

If Cis/t, d/, flapping occurs

Danish
(Borowsky et al. 1984,
Clements & Keyser 1983)

Medial CinV{CV5 is

ambisyllabicif Vq is stressed.

Lenited allophone of C appearsin
V1CV2, otherwise only in coda
position

Grave alophone of V1 occursin V{CVao
if Cisgrave; otherwiseonlyina
syllable closed by grave C

Sted (glottalization) is realized on

sonorant C in V1CVo; otherwise
only on a sonorant coda C

Efik
(Welmers 1973,
Clements & Keyser 1983)

CinV41CVaisambisyllabic.

Centralized, closed-syllable allophones
of vowels appear as V1 in V1CV»

Cisflapped

Ibibio
(closely related to Efik)
(Akinlabi & Urua 1993)

Cin..V1CVaoisambisyllabic,
if V9isintheroot-initial
syllable.

Centralized, closed-syllable allophones
of vowels appear as V1 in V1CV»
Cislenited

Scots Gaelic

(severad diaects, incl.
Lewis & Barra)

(Bgrgstrom 1940, Clements

1986)

Cin#(C)V1CV7 issyllabified
asacoda. Stressisinitial.

Observation and transcription by
Bargstrom (1940)

Native speakersreport VC.V
syllabification (Bargstrom 1940)

4 Selkirk (1982) argues that the consonantsin question are not ambisyllabic, but exhaustively syllabified
in the coda of the leftmost syllable. Regardless of which analysisis correct, the principle of Onset
Maximization is violated by the surface syllabification.
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In each of the cases above, the falure of onset maximization is correlated with positiond
prominence: stressed or root-initia syllables dtract a following consonant into coda position.
These ambisyllabic and coda-only intervocalic consonants violate N oCopa , but maximize the
number of input segments which surface in the stressed or root-initid syllable. In this chapter, |
will argue that the prosodic maximization of privileged positions results from a high-ranking
positional M A x condraint. For example, Ibibio ambisyllabicity arises from high-ranking Ma x-
s 1, which favors maximal syllabification of rootinitid syllables

(12)  Max-s;

"X,Xa& S, ysuchtha ya S, x~ yandy appearsinthe root-initid syllable.
“Every dement of the input has a correspondent in the root-initid syllable in the output.”

The candidate which best satisfies (12) will be that in which al input segments have output
correspondents in the root-initid syllable. Danish ambisyllabicity derives from asmilar
congraint, Max-s', which favors packing of stressed syllables.

In the absence of such a congtraint, an ambisyllabic or coda-only syllabification can
never be optima. The markedness congraints Onset and NoCopa favor smple CV
gyllabification, in accordance with the principle of onset maximization; ambisyllabicity and coda:
only affiliations of a consonant deviate from the preferred open syllable pattern.

(13) CV.CV ygyllaification only

/CVCV/ NoCoba ONsET
a=
b.
* * |
C.
*1

Asin (8) above, the coda-only syllabification in (13b) can never be optimd, as both OnsetT and
NoCopa are violaed. The ambisyllabic consonant in (13c) satisfiesOnseT, but violates
NoCopa. Thesmple CV.CV syllabification of (13a) should dways be selected by such a
grammar. However, high-ranking Max-s, or Max-s' can militate in favor of (13b) or (13c),

as schematized in (14) below. (Max-s 4 isassumed for the purposes of illustration.)
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(14)  Max-s, overrides onset maximization

ICVCV/ | Max-s; | NoCopa  OnseT
a
C!’ V .........
b.
V * N
C.
V *

The choice between (14b) and (14c) will rely on the relative ranking of Onser and asylldble-
level ingantiation of the constraint Unique which reguires ssgments to have asingle syllabic
host (Benua 1996, see the discussion of featural UniQue in Chapter 2 above).5 If OnseT »
UNIQUE-s, (14b) will be optimal; the opposite ranking will favor (14c). The key point,
however, istha high-ranking Ma x-s ; favors maximally filled initid syllables, a pattern which
otherwise cannot be optimal.

In the next section, | will present the andlysis of Ihibio ambisyllabicity, showing thet
Max-s ; crucidly dominates NoCopa , forcing a consonant which follows the nucleus of the
root-initia syllable to be ambisyllabic. In 85.4, | will examine stress-related violations of onset
maximization in Scots Gadlic, arguing thet they arise from high-ranking Max-s".
5.3  Ibibio ambisyllabicity: Evidence for Root-Initid Maximization

Asnoted in Chapter 4, Ibibio is a Nigerian language, belonging in the Benue Congo
branch of the Niger-Congo family. Ibibio is closdy related to Efik, another language of Nigeria
which exhibits smilar ambisyllabicity phenomena; see Welmers (1973) and Clements & Keyser
(1983) for discussion. | have focused on Ibibio here because the data presented in Akinlabi &
Urua (1993) are more extensve than the Efik data available elsewhere. (The andysis developed
by Akinlabi & Urua 1993 differs subgtantidly from the account presented below; for details, the
reader is referred to the origina source.)

Ibibio presents evidence for the interaction of postiond faithfulness congraints of

severd types, and a severd levels. As| showed in Chapter 4, the ranking

5  Seealso thediscussion of CRISPEDGE in Itd & Mester (1994).
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| DENT-s 1(Place,Manner) » | penT-RooT(Place Manner), Ipent-Onser (Place Manner) »
IpenT (Place Manner) must hold in 1bibio; this ranking is responsible for the assmilation of
syllable onsets to preceding codas in the root-initid syllable, contrary to the usud pattern of
codato-onsat assmilation found crosdinguigticaly. Turning our attention to a different set of
facts from the language, we will see that Ma x-s ; isaso high-ranking.

Verb rootsin Ibibio are typicaly monosyllabic, and may have CV, CVC or CVVC
shapes.6 Representative examples are given in (15).
(15) Monosyllabic verb roots (Akinlabi & Urua 1993)

wa ‘sacrifice wa  ‘paddie wadk ‘tear

s ‘look’ dép ‘buy déép  ‘scratch’

kpg  ‘cary ko™  ‘knock (onthehead) K@@~ ‘hangup (adress)

ng ‘give dém  ‘bite féak ‘wedge between 2 obj.’

da ‘dand da  ‘take/pick up’ pgean ‘crawl’
The preceding forms show examples of each of the nonhigh vowe s in the language.
The vowd system of |bibio is composad of sx vowe qudlities, symmetricaly arrayed at three

heights.

(16)  Ibibio vowd system
High: i u
Mid: e 0
Low: a 7}

Much of the interesting evidence for ambisyllabicity in the language derives from the behavior of
the high vowds. Before turning to the ambisyllabicity data, abrief excursus on the vowe
inventory and alophonic dternations will be necessary.

The high vowdsi and u exhibit a common alophonic dternation: in open syllables and
long vowds, they surface as[+ATR] [i] and [u], but in closed syllables, they are lax and
centraized. (Short open syllables may occur both mediadly and findly; seefn. 6.) Here | adopt

6 Theabsence of acontrast between surface CVV and CV rootsis striking. Akinlabi & Urua (1993)
discuss various analytic alternatives, including the suggestion that CV forms are derived from bimoraic CVV
by arule of postdexical truncation. No clear conclusions are reached, but the discussion makesit clear that
the CV structures are not restricted to phrase-final position. Thisisnot obviously acase of final shortening,
though such an analysis may be possible, given additional information about the syntax of the language. |
will not provide an analysis of thisgap in the root inventory.

219



the transcriptions employed by Akinlabi & Urua (1993); v is described as being centraized,
delabidized and lowered, relative to u.
(17)  Allophonic variants of high vowels (Akinlabi & Urua 1993:8)

kauk  “shut doors kv'k ‘shut (door)’
dodt  ‘drag many things dv't ‘drag’
bitk  ‘bewicked many times b 'k ‘be wicked’
fiTp ‘suckonst’ fi'p-pé ‘remove sucked obj. from the mouth’
walk  ‘drivest. in’ wv'k-kg' ‘remove an obyj. driven in’
di ‘come d'p ‘hide
kpi  ‘cut’ bi't ‘gpread amat’
dv'k ‘enter’

kv'p ‘cover (with lid)
(18) Impossiblelbibio surface forms

*CvvC *CuC
*C)C *CiC
*Cv
*C

These dternations are entirely regular, and parald to cases of closed-syllablelaxing
found in other languages such as Klamath (Blevins 1993) and Javanese (Benua 1996).7 This
alophony reflects a high- ranking markedness congtraint which forbids[+ATR] vowelsin closed
gyllables, asin (19).

(19) CHeckeDRTR

CHeckeEDRTR Must dominate the articulatorily grounded HigH/ATR congraint of (20), as well
as the faithfulness condraint | peNT(ATR). (See Chapter 3 for extensive discussion of the
grounded congraints on height/ATR combinations.)

(20)  HiGH/ATR: *[+high, —ATR]

Theranking of CHeckEDRTR » HicH/ATR WiIll force high vowe s in closed syllablesto be [
ATR], though high [FATR] vowds are crosdinguidicaly more marked than high [+ATR]
vowels. Thisis demondrated in (21).

7 Thelowering and unrounding effect is perhaps more unusual, and suggestive of the contextual
allophony exhibited in Tamil (see Chapter 2). Asthese aspects of closed syllable vocalism are tangential to
the main point, that high vowel have lax allophonesin closed syllables, | will not pursue the matter further
here.
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(21)

Retraction in closed syllables

Idip/ | CHEckepRTR | HicH/ATR | IDENT(ATR)
a drp *1
b. = d|'p * *

Thisranking of CHEckED RTR and HicH/ATR will not affect the redization of high

vowels in open syllables, however:

(22) [+ATR] vowesin open syllables

[d7/ | CheckepRTR | HiGH/ATR | IDENT(ATR)
a = dr
b. d' *| *

Candidate (224), with a[+ATR] high vowd, is preferred in this configuration. Laxing is

unmotivated in open syllables, and hence does not occur. [+ATR] high vowelswill occur in this

environment even if the input vowd islax, dueto the influence of HIGH/ATR » IDENT/ATR.

(23) Input [ATR] isirrdevant
/di/ | CHeckeDRTR | HiGH/ATR | IDENT(ATR)
a. = ar *
b. d' *1

The unfaithful (23a) is optimal, rather than (23b), because the markedness congraint HigH/ATR

dominates the faithfulness congtraint IpDeNT(ATR).

Long high vowdsin Ibibio are invariably [+ATR]. This, too, may be attributed to a

high-ranking structura markedness congraint which dominates| penT(ATR); long high lax

vowelsin theinput must surface as [+ATR] vowe s in the output. There areno C;; or Cvv

formsin the language.

(24)

LonG/ATR

Such acondraint is operative in other languages, as well; for example, English does not permit

long lax vowds. Lona/ATR must dominate both 1penT (ATR) and CHEckED RTR i order to

yield the attested surface forms.

(25)

Long highvowdsare[+ATR]

wadk/

LoNnG/ATR

CHeckeDRTR

HiGH/ATR

IDENT(ATR)

a =

wualk

*
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| b. wv'v'k | *1 | | * | * |

Undominated Long/ATR forces the long high vowd to surface as [+ATR], even in aclosed
gyllable; CHeckEDRTR IS ViOlated in order to satisfy higher-ranking LoNG/ATR, asin (253).
Even aninput long [FATR] high vowe cannot be faithfully reproduced in surface forms:

(26) Long[-ATR] vowds mus be unfathfuls

wv'v'k/ LoNG/ATR CHeckeDRTR | HIGH/ATR | IDENT(ATR)
a = WUk * *
b. wv'v'k *1 *

Here, as above, Lona/ATR favorsthe [+ATR] variant of the high vowd.

The mid and low vowels apparently do not exhibit alophonic dternations of any kind in
closed syllables, or under length. This absence of dternation is not predicted by the congraints
examined thusfar. In order to prevent tensing of @ and a under length, or laxing of e and oin
closed syllables, the congraintsin (27) must dominate Long/ATr and CHECKEDRTR.
Furthermore, through domination of IpenT(ATR), the congtraintsin (27) account for the basic
shape of the vowd inventory: mid vowels are [+ATR] and low vowds are [-ATR].

(27)  Midand low vowd congraints

Mp/ATR: *[-high, -low, —ATR]9
Low/RTR: *[+ow, +ATR]

The effect of each condraint is shown in the tableaux beow.

(28) Midvowdsmust be[+ATR]

W’ | Mip/ATR | LoNd/ATR | CHECKEDRTR | HicH/ATR | ID(ATR)
a= wee *
b. w *| &

8  The absence of forms such as (26b) in Ibibio makesit clear that we are not dealing with high-ranking
IDENT-LONGV(ATR). While such a constraint would account for the absence of laxing in closed syllables,
assuming atenseinput, it cannot account for the lack of lax, long high vowelsin the language.

9 Thisconstraint represents a departure from the system of height/ATR constraints presented in Chapter
3. There, | suggested that constraints of this form are unnecessary to describe the behavior of vowel
inventories. The facts of Ibibio do require that the mid vowels be treated distinctly from the high vowels, as
their behavior in closed syllablesis different. Simply ranking NONLOW/ATR » CHECKEDLAX » HIGH/ATR
will not account for the allophony here, as this ranking would result in uniformly tense high and mid vowels
in closed syllables. | amassuming MID/ATR for the purposes of demonstration here. As an alternative, we
might consider a closed syllable laxing constraint which is sensitive to duration; as high vowel are
intrinsically of shorter duration than mid vowels, they may be more susceptible to laxing in a closed syllable
environment, where vowel duration istypically shorter than in open syllables. | leave this matter for further
research.
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fwek/
a= wek *
b. w'k *| *

(29) Low vowels must be [-ATR] (small caps represent [+ATR] low vowels)
Iwaal | Low/RTR | LoNG/ATR | CHEckEDRTR | HiGH/ATR | ID(ATR)

a WAA *|

b.= waa * *
fwa k/

a wak *1 @

b.= wak *

In each case, the implicationa markedness congtraints sdlect in favor of the actua output form,
overriding the influence of the dlophony-causing congraints LONG/ATR and CHECKED RTR.
This completes the basic outline of the Ibibio vowd inventory and the congraints which
determine its makeup. The property of the sysem which is crucid to the discussion of postiond
maximization is the retraction of high vowelsin closed syllables, implemented by the ranking of
CHECKEDRTR » HIGH/ATR » IDENT(ATR). Kegping this distributiona generdization in mind,
consder the datain (30) below.
(30) [-ATR] high vowdsin derived forms (Akinlabi & Urua 1993:37)

s'n ‘put on (e.g. dress)’ s'né  ‘put on onedf’
d'p ‘hide d'#® ‘hideonedf’
fv'k ‘cover (with doth)’ fv'©g' ‘cover onesdlf’

In the left-hand column, the bare roots exhibit the allomorphy which is expected; high vowels
are retracted in closed syllables. However, the vowelsin the right-hand column are mysterious.
In each CV,CV,, glring, V; isrealized as the closed syllable allophone. Y et the principle of
onset maximization, derived from the interaction of the congtraints NoCopa and ONseT,
predicts that both syllables should be open. The [-ATR] dlophones of the high vowe's should
not gppear in this context; rather, we expect *sing, * di# and *fu©g. Because thewordsin
question are derived forms, the data in (30) suggest that output-output faithfulness effects of the
sort examined in Benua (1997) are relevant. Under such an andys's, the vowelsin di'%, fv©g'
and smilar words are [-ATR] by virtue of high-ranking IpenT-OO(ATR), acondrant requiring
identity between the base form (d;'p, fv'k, etc.) and the related derived word.
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However, such an andysis cannot be correct, because the same anomalous [-ATR]
alophone gppearsin synchronicaly underived disyllabic roots. In (31), as above, the [-ATR]
vowel seems to occur in an open syllable:

(31 [-ATR] high vowds in disyllabic roots(Akinlabi & Urua 1993:37)

fv@g  ‘passby, surpass

tv ng ‘discipling

n'©é ‘tickle

fi@é ‘forget’
Here there is no underived base word with a CV C shape that can enforce output- output
identity. Rather, the high vowels are surfacing as though they are contained in closed syllables,
because they are contained in closed syllables. The intervocalic consonant in the data above is
ambisyllabic, pardld to the stuation in Efik (Welmers 1973). This ambisyllabicity arises from
high-ranking Ma x-s ;:

(32) Max-s;
Ifa & S;, then thereexistssomeb & S, suchthat a- b and b appearsin s;.
“Every input segment has an output correspondent in the root-initid syllable”

Max-s 4, through domination of NoCopa, will compel ambisyllabification of the intervocdic
consonants in (31) and similar examples. Thisis shown in tableau (33) below, whereMax-s 4
violations are assessed segmentally. (The ranking of Max-s ; » OnseT is arbitrarily imposed for
the sake of amplicity; reverang the ranking would not affect the end result.)

(33) Max-s, compesambisyllabicity in lbibio

e Max-s; | Onser [ NoCopa
a
t, e
b.
e *! *
C. =
e *

Each of the candidates incurs &t least one violaion of MAXx-s 4. Theinteresting comparison here
is between (333) and (33c). The onset maximizing syllabification in (33a) suffers from two
violationsof MA x-s, one for each input segment which is not dominated by the root-initid
gyllable. (33a) therefore cannot be optimal, because the ambisyllabic consonant of (33c) incurs
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only violationof Max-s ;. In addition, it satisfies Onser by virtue of the ambisyllabic
consonant, in contrast to (33b).

The [-ATR] redization of the high vowds in ambisyllabic contexts further demondrates
that Max-s 1 » HIGH/ATR, as shown in (34).

(34) [-ATR] vowesin ambisyllabic contexts

[ft€ | CHEckEDLAX MAX-S 1 Hic/ATR
a. =
e *
b.
* ! e
C.
t, el

With ambisyllabicity enforced by high-ranking Ma x-s 4, the [FATR] dternant of (34) is
predicted. However, were the ranking of Max-s ; ahd HigH/ATR reversed, the grammar
would favor candidate (34c), with neither ambisyllabicity nor a[-ATR] high vowd.

Further evidence for the ambisyllabicity andys's, beyond the vowe dlophony, may be
found in the consonant system of the language. In Ibibio, “[t]he stops [p, t, k] are productively
weakened to [7 @, ©] respectively in intervocalic position, comprising either second consonant
of adisyllabic (CVCV) verb...or thefinal consonant of a closed syllable followed by any vowe
initid morpheme...” (Akinlabi & Urua 1993:19). We have seen some examples of lenition
above; additiond forms are given in (320).

(35) Soplenition (Akinlabi & Urua 1993:19)

a toD ‘make an order’
t@é ‘stop’
feoe ‘run’

b. dwop ‘ten’ dwo?éba  ‘twelve (ten plustwo)
efi't fifteen  éfif@enad  ‘nineteen’ (fifteen plusfour)
Ufg'k ‘house Ufg © Tha ‘two houses
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Theformsin (35a) are underived disyllabic roots, and the formsin (35b) are phrases.10
Consonant lenition occurs in both roots and derived forms, including phrasa contexts; in each
casg, the leniting consonant falls under the influence of highrranking Ma x-s ;.

Crucidly, however, lenition does not apply in every intervocdic context. It applies only
to consonants which may be affected by Ma x-s ;: those which occur immediately following the
first (or only) syllable of aroot. Contrast the formsin (30), (31) and (35) with those below.
Lenition does not apply to aroot-initid intervocalic stop, as shown in (36).

(36)  Lenition does not occur between prefix and root

e-tap ‘siva * é@ap

e-to ‘stick’ *é@0

T-kg't ‘bus *TOgt

7 -ka ‘fence *g ©g
Thefailure of lenition is predicted by the analys's developed here: root-initia consonants satisfy
Max-s 1 Smply by being in the onset of the syllable. An ambisyllabic consonant here will incur a

gratuitous violation of NoCopa (aswell asvidlations of |penT(continuant) and | penT (Voice)):

(37)  Root-initid stops are not ambisyllabic

letapl/| Max-s; | Onser | NoCoba
a. =
e *
b.
e **

Candidate (374) is optimd; there is smply no motivation, in the form of a high-ranking
congraint, for the ambisyllabic structure of (37b). Consequently, the additiond violation of
NoCopa whichitincursisfaal.

Lenition dso failsto apply to stops which fal outsde of the root-initid syllable window.
Thisis highlighted by the behavior of negetive verb forms. The negative in Ibibio is marked by a

10 Although Akinlabi & Urua (1993) do not provide morpheme-by-morpheme glosses for these examples, |
assume that theinitial vowels of efit, ufgk and iba are prefixal, and that thee of ‘fifteen’ and ‘nineteen’ isa
conjunction. Akinlabi & Urua (1993:19) do state that nouns are productively derived from verbs by
prefixation of avowel, and that they assume al initial vowelsin nouns are prefixes.
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CV auffix which requiresaminimaly bimoraic base11 When the verb root is monosyllabic, the
auffix-initia consonant undergoes lenition as expected, even though the root vowe islong. (This
shows that consonant ambisyllabicity is not ameans of satisfying a bimoraic minimum on roots; it
occurs even when the root is already bimoraic.) Representetive data are given in (38).

(38) Monosyllabic root + negetive suffix

se ‘look’ n-see-©é ‘ am not looking’
ng  ‘gve nN-ngg-©4 ‘Il amnat giving
doé ‘be (copula)’ n-dé6-©6 ‘I annot’

da  ‘sand n-dé&©a ‘| am not standing’

In the context of adisyllabic root, however, the consonant of the negative suffix does
not lenite.

(39) Disgyllabic root + negative suffix

déppa ‘dream’ ..dappa-ké  ‘...not dreaming’ *dappa-©e
danma ‘be mad ..damma-ké ‘...not being mad’ *dammé&-©é
sda ‘walk’ ..sa&keé ‘..notwaking *si'&©eé

ka™@  ‘choke ..kg"@-ké  ‘..notchoking *kg"g-©é

Lenition of an intervocalic consonant occurs if and only if the consonant in question isin the orbit
of the root-initid syllable coda; otherwise, the input stop surfaces as a stop in the output.

This distribution of lenited stops condtitutes additiond evidence for therole of Max-s 4
in the grammar of Ibibio.122 Ambisyllabicity, of which stop lenition is adiagnodtic, is predicted to
occur only if such asyllabification will better satify Ma x-s ;.13 Beyond the initid syllable of the

root, an ambisyllabic consonant cannot serve this purpose. Consder the tableau in (40).

11 see Akinlabi & Urua (1993) for extended discussion of the prosodic requirements imposed by Ibibio
affixes.

12 Akinlabi & Urua (1993) take these facts to indicate that the rule of lenition isfoot-bounded, with a
disyllabic trochee initiated by the root-initial syllable, noting that there is no stress prominence (presumably
indicated by increased amplitude and duration) in the language. Phonological processes which appear to be
restricted in application to the level of the foot are quite rare; it seemslikely that all such effects may be
subsumed under the rubric of positional faithfulness. (See the analysis of Guarani in Chapter 3 for additional
evidence in support of thisclaim.)

13 A codaonly analysisof Ibibio lenited stops, parallel to the analysis of English flaps offered in Selkirk
(1982), is possible. Such an analysis requires that M AX-s1, UNIQUE-s » ONSET. Under this approach,
lenition would affect only coda consonants. In order to account for the absence of lenition in word-fina
codas, we must assume that lenition affects only released coda consonants, where release is possible only
before a sonorant segment. Word-final coda consonants, not preceding a sonorant, are not released;
therefore, they are not subject to lenition. Such an analysis raises the question of why only released
segments should undergo alenition process which renders them unfaithful to their input correspondentsin
[continuant] and [voice], particularly given the argumentsin Lombardi (1995a), and Padgett (1995b) that
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(40)  No ambisyllabicity beyond's |

ISTakel [ Max-s; | Onser | NoCopa
a =
a ke *
b.
a, ©, e * k|

Thetwo candidatestie on both Ma x-s ; ahd Onser, passing the decision to low-ranking
NoCopa. Multiple ambisyllabic consonants, asin (40b), incur multiple, unmotivated violaions
of NoCopa . The intervocdic dorsal stop, which has no access to the root-initid syllable, has
no motivation to syllabify ambisyllabicdly. Candidate (408) is optimal.

Thefacts of Ibibio provide evidence that M ax-s ; ishigh-ranking inthe grammar. The
digtribution of high vowe dlophones, crucidly related to syllable structure, indicates that the
root-initid syllables are closad in forms such asn'©é and fv' @g'. Furthermore, the limited
occurrence of lenited stopsis predicted by the positional Ma x andysis set out above:
intervocalic consonants are lenited in just those contextsin which the consonant may better
satisfy Max-s, by means of an ambisyllabic affiliaion to higher-level prosodic structure.

The theory outlined here is not solely atheory of root-initid faithfulness, but rather a
theory of faithfulnessin avariety of prominent pogtions. Consstent with the broad purview of
positiond faithfulness theory, thereis evidence in other languagesthat M a x-s ' playsan
important role in generating syllabifications which are incongstent with onset maximization.

54  Stressed Syllable Maximization in Scots Gadlic

Ibibio, and the closaly-related language Efik, provide compelling evidence that Max-s ;
isenforcing an otherwise aberrant ambisyllabification of intervocaic consonants. Through
domination of NoCopa, Max-s ; forcesroot-initid syllables to be maximaly filled with
segmental materid present in the input. We might expect, in afully eaborated theory of
positiond M a x congraints, to find evidence of prosodic maximization in other privileged

faithfulnessis preferentially enforced on [+release] segments. A full understanding of contextual allophony
isbeyond the purview of thisdissertation, so | will leave this matter for future research.
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positions. Just such evidence is provided by the phonology of Scots Gaelic, which shows
dressad syllable maximization effects resulting from high-ranking Max-s .

In Barraand Lewis Gadlic, two didects of Scots Gaelic spoken in the Outer Hebrides,
intervocalic consonants exhibit an unusud pattern of syllabification. Following a short vowd in
the stressed initid syllable, an intervocaic consonant regularly syllabifies in coda pogtion, rather
than as an onset (Bargstrom 1940: 55).

(41) Codasyllahification of intervocalic consonants

bgedg. \x ‘old man’
ar.an ‘bread’
falL.u4 ‘empty’

Bargstrom’s (1940) description mekes it clear that the syllabification pattern in (41) is entirdly
regular. Intervocdic consonants are drawn into the dsressed initid syllable, in violaion of
ONsET.

In contrast to the formsin (41), Bargstrom (1940) reports a second pattern of
gyllabification, exemplified in (42). (Examples are taken from Clements 1986, as well asfrom
Bargstrom 1940.)

(42) Onset gyllgbification of intervocalic consonants?

marav ‘dead’

aram ‘amy’

BalLak  ‘hunting

skarav  ‘cormorant’

argm ‘onme

barg©  ‘Borg (place name)

In each of these cases, the second vowd is an epenthetic copy of the first vowd . Underlying
clusters of sonorant + heterorganic consonant are broken up by epenthesis, as Clements (1986)
convincingly argues. Under such conditions, Bergstrom reports that the consonant in question
gyllabifies with the following syllable, rather than with the preceding.

We gppear to have asmple surface contrast in syllabification, but the facts are dightly

more complex. Bargstromreports that native speakers treat examples such as (41) as

14 | represents anon-lenited dental lateral. Leniting consonant mutations are pervasivein all of the Gaelic
languages; | will not address the contrast between lenited and non-lenited segments here.
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disyllables, but datalike thosein (42) are considered to be monosyllables Thus Nel Sindlarr,
aBarra spesker, gave a syllable divison between N and ain faaNak , where the second vowel
isunderlyingts. In the case of RaLak, where the second vowe is epenthetic, Sinclair indicated
that “the L and thefollowing k are o * close together’ that such a separation isimpossible”’
(Bargstrom 1940: 153). Bargstrom concludes from this that “it is evident thet for netive
speakers the type m[ara)v [with svarabhakti-- INB] is equivaent to a monosyllable”

The monosyllabic andlysis of svarabhakti formsis further supported by the facts of
stress and tone digtribution. Words in Barraand Lewis Gaglic are permitted one stress, which
fdlsregularly ontheinitid syllable. This sressis marked by a*“rising (high) tone, while
undressed syllables have alow (faling) tone” (Bargstrom 1940: 53). In words containing a
svarabhaktic vowe, the “tone is risng on both vowes, which are both regarded as stressed”.
This tone pattern isidentica to that of long stressed vowels and diphthongs, which aso bear
high tone on both members.

These findings are further supported by the findings of Bosch & Delong (1996), who
recorded a native speaker of Barra producing both categories of words, those containing two
vowds underlyingly (the ar.an type), and those containing a svarabhakti vowel (asin a.ram).
Bosch & DelJong measured both the duration and the fundamental frequency of V., and V.. In
the words conforming to the canonical stress and syllabification pattern, they found that the
duration of V| was greater than that of V., and that pitch declined rather sharply in V.. By
contradt, in the svarabhakti words, the duration of V., was equal to or greater than that of V,—
and pitch remained consistently high across both vowels, rather than decreasing on' V,,. Bosch
& DeJong suggest that the epenthetic vowe in the svarabhakti formsis the stress-bearer, in
contrast to the standard initid syllable stress pattern. While the monosyllabism of the svarabhakti
forms remains difficult to establish, Bosch & Delong's data etablish a difference in stress

15 Orthographic feannag, versussealg for the following example. Svarabhakti vowels are nearly always
ignored in the orthography.
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placement in the two classes of words—a difference that correlates with different syllabification
patterns for intervocalic consonants.

The canonicd syllabification pattern for VCV sequencesin Barra arises from the
falowing ranking: Max-s', UniQue's » NoCopa, Onser. Theranking of Max-s' over
NoCopa isrespongble for the association of the intervocaic consonant to the initial, stressed
syllable; theranking of UniQues over OnseT Yields an exhaustive coda syllabification, rather
than an ambisyllabic consonant. (Compare this with the Ibibio case in 85.3 above))

(43) Canonicd syllabification pattern

laaV[ Max-s' i UNniQues | NoCopa | ONseT
a =
a1 n * % **
b.
a1 n *! ** *
C.
r,an * *

Violaionsof Max-s' areincurred by every output segment which a) is the correspondent of an
input segment, and b) does not gppear in the stressed initial syllable. In candidates (43a) and
(43b), there are two violations of Max-s'; in the third candidate, there are three, and the third
violaion isfatd. Of the remaining two candidates, (43a) will be optimd, asit satifies the
congtraint UniQue-s, which rules againgt ambisyllabicity by requiring thet segments have a
unique syllabic anchor.

In the svarabhakti cases, epenthesis occurs in heterorganic sonorant+consonant
sequences, in order to prevent anillicit cluster. (The fact that epenthesis, rather than place
assmilation or deletion, occurs indicates that Dgp must be ranked below Ma x and
I peNT(Place); with higher-ranking Dep, epenthesis would not be the preferred repair strategy.)
Stress in such forms fals on the epenthetic segment, rather than on the initid vowe. The
intervocalic sonorant in these cases is syllabified in the onset of the second syllable precisely
because the initid syllable does not bear the stress necessary to attract that consonant into the

coda, viaMax-s'. Infact, the placement of stress on the epenthetic vowe reinforces the onset
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syllabification of the consonant, asyllabification favored by Onser and NoCopa - Thisis
shown in (44) below.
(44)  Svarabhakti syllabification pattern

fam/[ Max-s" | UNiQues | NoCobpa | ONseT
a
a’ rl * % *%*
b.
a *! * % *
C. =
a * *

In this case, the canonicd peattern, with exhaugtive coda syllabification of the intervocaic
sonorant (44a) is nortoptimal because two of the output segments are excluded from the
stressed syllable. Candidates (44b) and (44c) fare better, excluding only the initid vowe from
the stressed syllable. Of these, (44c¢) is selected as optimd because it avoids the violation of
UNIQuE-s incurred by (44b).

Through interaction with Onser, NoCopa and UniQue-s, Max generates the two
patterns of syllabification in Barra Gaelic, and in fact predicts their occurrence. These two
patterns cannot both be generated by the core array of OT syllable structure congtraints, as|
showed in 85.2 above. Furthermore, there is no obvious dternative available; dignment
congraints do not seem to provide a principled solution. Consider, for example, the ssgment-
to-word aignment congraint of (45):

(45)  ALien(segment, L, PWd, L)
“Every segment must be dligned at the left edge with a Prosodic Word.”

Given two candidates, ar.an and a.ran, (45) can force coda syllabification only if violations are
assesad in terms of the number of syllables which intervene between a given segment and the
left edge of the prosodic word; counting the segments which intervene between a given segment
and the left edge of the word will be usdless in digtinguishing competing syllahifications.
Membership in the initid syllable must render a segment immune to violation in order to generate

the correct result.
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(46)  Alignment forces prominence attraction?

faran/] ALign-L
al: \/

a = rv
s
ns

a;. Vv

b. =y

2. S

ns

Under thisinterpretation, the coda syllabification isindeed preferred—but this syllabification will
a0 be sdlected in the svarabhakti cases, as an inspection of (46) should make clear. This
approach will be forced to divide the lexicon into two classes which are subject to different
congraint rankings in order to prevent forms such as a.ram from syllabifying asin (46).

A more obvious dternative, again invoking an A iGN congtraint, would require
alignment of segmentsto stressed syllables. It is the coda syllabification of the intervocaic
consonant in forms such as ar.an which is problematic for the core congraints of syllable theory
in OT, and we will need a condraint compelling this result. It is not clear theat either right or left
dignment will be sufficient, however. The AL ign-L formulation is examined in (47) beow, with
violations assessed in terms of segments which intervene between the left edge of the stressed
gyllable and the | eft edge of the segment in question.

(47) Letdignment

Jaran/| ALieN(seg, L, s', L)
ra
&l 3
N a, I, a
b. .+
ray
. ey
n a, I, a

Thetwo key competitorsin (47) fare equally well with respect to left dignment; this congtraint

cannot choose between them. NoCopa would actudly favor (47b) over (474).
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Right dignment of segments and stressed syllables appears to achieve the desired result,
however, asthe array in (48) demondtrates.

(48) Right dignment
laaV] ALien(seg, R, s™, R)

a a:

rv

a: 1,3

n:a, r,

b. .+

ray!

T,

N a, I, 3
lamV| ALiGN(seg, R, s, R)

c. 8 I, &, M

i ap, M

a: m

m +

d. a1, a, m

[ a, m

a:m

m +

Provided that we may assess violations on a segment- by-segment basis, the violation incurred
by r in (48b) will be fatal, while the choice between candidates ¢ and d will be made by
NoCopa, asthey tiewith respect to AL ian-R.

However, while an andyss employing dignment ispossible, it is not without
drawbacks. The AL jGN-R congraint required to generate the Barra pattern essentialy requires
coda syllabification, akind of anti-NoCopa congraint. (Compare this with the dignment-based
formulaions of NoCopa and CopaConp in Itd & Mester 1994: AL ieN-R(s, V) and
ALieN-L(C, s), respectively.) Such an imperative for marked structure is somewhat unusua in
the context of atheory which places a heavy emphasis on congraints against marked structure,
and should be regarded with caution.

5.5  Tamil Complex Codas

5.5.1 Introduction

234



In the preceding sections, | examined cases of ambisyllabicity which derive from high-
ranking postiond Ma x congraints. In each example, the syllabification of intervocdic segments
differs from the canonical CV pattern favored by the syllable markedness congtraints OnseT
and N oCopa : consonants are drawn into the coda of a preceding syllable, rather than being
exhaudively syllabified in onset pogition. Such a pattern can never be optimal in atheory which
dlowsonly OnseT, NoCopa and context-free M a x congraints, but follows straightforwardly
from atheory incorporaing M ax-Position congtraints.

Theinfluence of Ma x-Position congraints on the surface syllabification of alanguage
extends beyond the reelm of smple violations of onset maximization in VCV sequences. For
example, high-ranking M ax-s ; accounts for an asymmetry in the availability of complex codas
in Tamil: root-initid syllables may have complex codas, but nortinitid syllables may not. This
disparity arises from the ranking of Ma x-s ; above *CompLex, which itsdf dominates Dep.
Tamil thus exhibits awide range of positiond faithfulness effects, due to high-ranking positiona
IpeENT and postiond Max condtraints.

In Chapter 2, | provided an extensve andysis of positiond | penT effectsin Tamil
phonology. There are two positiond |penT condraints which are sufficiently high-ranking to
influence the phonology of the language: 1peNT-ONseT(Place) and IpenT-s 4 (Place). The onset
IpENT congraint, through domination of context-free Ipent(Place) and the place markedness
subhierarchy, ensures that syllable onsets trigger place assmilation in coda-onset clugters; the
relevant ranking is repeated in (49) below.

(49) Pogtiond neutrdization of place digtinctions, Tamil noninitial codas
| DENT-ONSET (Place) » *DorsalL, *LagiaL » * CoroNAL » I DenT(Place)

The second positiona IpenT congraint which is high-ranking in Tamil,
IDENT-S 4(Place), prevents coronal codas in the root-initid syllable from assmilaingto a
following onset. Thisresultsin an independent corond place specification in the root-initid
gyllable, viathe ranking shown in (50).
(50) Initid syllable fathfulness
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ID-OnseT(Place) » *DorsaL, *LaBIAL » ID-s ;(Place) » *CoroNAL » | p(Place)
Thisranking forces place assmilation of dorsd or labid codas (even in theinitid syllable), but

prevents assmilation of acorond consonant in theinitid syllable.

Although we have seen compelling evidence that poditiond | penT condraints are active
in Tamil featurd phonology, thereis a podtiond effect at thelevel of syllable sructure which has
yet to be addressed. As noted above, root-initid syllablesin Tamil may be larger than nortinitid
gyllables. complex codas are permitted in this position, though they are not tolerated el sewhere.
Representative data are repeated in (51).

(51) Complex codasininitid syllables (Christdas 1988: 247)

layppecly/ [+ayp.pé.s] amonth
IpaytStiyamy [payt5.t5.yd]  ‘madness
laykkiya/ [+ayk.ki.yd] ‘unity’

laa@ppaa?an/  [+ea@p.paa? @] ‘tumult

Imaa@t5tSaa 2y [maa@ts.tS5aan=.0=4] place name

[a@t5t5amy [+a@t5158] ‘meaning

l&aaAkkay/ [&aaAk ké] ‘life
In each casein (51), the complex codais composed of a corona sonorant and the firgt half of a
fallowing geminate. Theseinitid syllablesincur both aviolation of NoCopa and aviolation of
* CoMmPLEX , the congraint which pendizes complex syllable margins (Prince & Smolensky
1993), but are admitted by the grammar as wdl-formed Tamil structures.

By contragt, there are no Tamil words with the shapes shown in (52).

(52) No complex codasin nortinitid syllables

*CV.CvVCC.CV
*CVC.CvCcC.CcV
*CV.Cv.cvce.cv
etc.

The contrast between the datain (51) and the non-occurring shapesin (52) may suggest a
smple prohibition on heavy or superheavy nontinitia syllables, perhgps enforced by the
congraintsin (53).

(53) Prohibiting weight norrinitidly?
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(53) isapositiona markedness congtraint which penalizes marked structures that occur outside
of some prominent position. Elsewherein this dissertation, | have argued againgt such
congraints; they are at best redundant, and at worst, inadequate to account for positional
asymmetries of digtribution. However, even if such congraints are permitted, those in (53)
cannot account for the contrast in well-formedness that holds between (51) and (52). Both
open and closed syllables containing long vowels are permitted in nontinitid pogtion, as
demondtrated in (54). The coda consonant in aclosed syllable may be ether the first half of a
geminate, or a sonorant homorganic to the following onset.

(54) Heavy norinitid syllables

+aa@p.paa?@a ‘tumult PC: 247
maa@15.t5aan=.d=a place name "
pa.laak.k} atree (dative) PC. 281

pu.r~aa ‘pigeon’ PC: 174

+ak.kaa.n ‘pdmwine "

tak -kaa.Ag ‘tomato’

kaak.kaa ‘crow’

ti A || @ ‘ a,lddmly (onomat_)’ "

ka iir ‘dearly’ "

aay.suu.@ ‘amdllpox’ "
These data, and other smilar forms, show clearly that heavy and superheavy syllablesarelicit in

norinitid postion. Root-initid syllables are not uniquein licensing heavy or super-heavy
gyllables, but rather in permitting complex codas, in violation of * CompLex. Non-initid syllables
respect * CompLEX ; asngle coda consonant is dl that is permitted in such syllables.

The pattern outlined in (51)-(54) aboveisyet afurther example of apostiond
phonologica asymmetry in Tamil, indicative of a high-ranking positiond faithfulness condraint.
In schematic form, the operative congraint subhierarchy is that shown in (55).

(55) Pogtionad complex coda subhierarchy, schematic
FAITH-s 1 »*COMPLEX » FAITH

In contrast to the cases of pogtiond faithfulness examined in Chapter 2, the dominant FaITH-s
of (55) cannot be IpenT-s 1(Place). IpenT-s 1 (Place) isirrdevant in sedlecting among the actua

form, +ayp.pé.s|, and nortoccurring ~ap.pé.s; and +a.y}p.pé.s asthe correct output for input
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layppaciy/. The contrast here is not between aform which setisfies Ipent-s ;(Place) and those
which violaeit; none of these candidates violates | penT-s; (Place).

(56)  IpeNT-S {(Place) isirrdevant

layppaciy/ | IDENT-S ;(Place)
a ~ayp.pés Y
___________ appésy Y
+ay}p.pés v

Rather, there is a segment-level resstance to any deletion or epenthesis which would reduce the
number of input segments which are dominated by the root-initid syllable. The condraint
responsible for this pattern is the now-familiar MA x-s 1, which favors maximal syllabification of
input segments to the rootinitid syllable, even a the expense of NoCopa and * CoMPLEX
violations. Complex codasin theinitid syllable are the result. Outside of the initid syllable, there
isno pogitiond congraint to enforce complex coda syllabification; either epenthesis or deletion
Is chosen to avoid the * CompLEX Violation. In the remainder of this section, | will develop fully
the analysis of Tamil complex codas.

5.5.2 Tamil onsets

Our primary concern in this section is the complex coda asymmetry exhibited by initid
and nor+initia syllables of Tamil. In order to correctly characterize the behavior of intervocaic
consonants and consonant sequences, however, an understanding of the congtraints which
govern Tamil onsetswill be required. Following the discussion of syllable onsets, | turn to the
anadyss of coda clugters.

All Tamil syllables are dike in requiring an onset consonant. Vowel-initid roots are
augmented with an onset glide that varies according to the qudity of the underlying vowd. Front
vowels take an epenthetic y, round vowels take w, and the low vowe s take + (Wiltshire 1994,
1995, 1996).16

16 The precise character of the inserted glide is determined by the place of theinitial vowel, dueto the
influence of the place markedness subhierarchy (cf. chapter 2). The epenthetic glide takes on the place
features of the following vowel in order to minimize * PLACE violations. Further discussion of CV place-

238



(57) Initid glideinsertion (Wiltshire 1994)

firu?d [yir}?2] ‘darkness
/dlaam/ VALE=! dl

laacc/ [+aacc}] ‘happened
[aasay/ [+aes’] ‘desire, hope
[o72kam/  [w@?? x0] ‘camd’

fuusi/ [wuusi] ‘needle

Non-initia syllables are also required to have an onset consonant; there are no examples of
word-internd hiatusin the language. As Wiltshire (1995, 1996) argues, facts such asthese
indicate that the syllable structure constraint OnseT dominates the anti- epenthesis congtraint
Dep17 Thisisillugrated in (58).

(58) OnNseT» D

fuusi/| ONseET Dep
a uugi *|
b. = wuu.Si *

Glide epenthesis, asin (58b), is preferred to an onsetless syllable (583).
That epenthesis, rather than deletion, isthe preferred strategy for avoiding OnseT
violationsindicates that Ma x » Dep.

(59) Max»Dgp

fuugi/ | ONsET Max Dep
a uudi *1
b. = wuu.Si *
C. gi *|

Vowes are preserved, rather than deleted; candidate (59b) is optimal, dthough it incurs a

violation of Dep. Each of the other candidates violates a higher-ranking congraint.

While Tamil syllables necessarily take an onsat consonant, no further complexity at the

onset leve is permitted. There are no complex onsetsin the language at dl; syllablesbegin with

exactly one consonant. Thisindicates that * CompLEX, the condtraint prohibiting multiple

segments in syllable margins, must dominate a fathfulness congtraint such as Dep. Inputs which

sharing which is motivated by the place markedness subhierarchy may be found inAlderete et al. (1996); see

also Rosenthall (1994).
17 wiltshire, working in a pre-Correspondence Theoretic framework, adopts the constraint FILL , from
Prince & Smolensky (1993). | have updated the analysisin accordance with Correspondence Theory.
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contain consonant sequences that might be syllabified in an onset postion do not surface
fathfully. Thisis shown in (60), where the input is a hypothetica Tamil word.

(60) *CompLex » Dep

/krudl/ | * ComPLEX Dep
a kruul *|
b. = ku.ruul *

The candidate with epenthesis, (60b), is optimal. Candidate (60a) incurs afata violation of
* CompPLEX .18 Similar clugters, occurring word-interndly, will be syllabified heterasyllabicdly, as
we saw in Chapter 2.

The rankings which account for the behavior of syllable onsetsin Tamil are summarized
in the diagram in (61) below.
(61) Onset ranking suUmmary

Lowest-ranking Dep permits glide epenthesis with vowe-initid roots, in order to satisfy high-
ranking OnseT. Theranking of OnseT » Dep dso prohibitsinternd hiatus. Findly, the
domination of Dep by *CompLex rules out complex onsats in any podtion; epenthesisis
preferable to an illicit onset cluster. No ranking of * CompLEx, Max and Onser can be
established at this point.

5.5.3 Codasin Non-initid Syllables

In the preceding section, | established the basic ranking which will derive the obligatorily
amplex onsets of Tamil syllables. Now we turn our attention to the opposite end of the syllable,
the coda. Aswe saw in Chapter 2, the inventory of permissible codasistightly congtrained in
nontinitid syllables. Coda consonants in this position must share place of articulation with the
following onset. Thisis dueto the ranking of *P_ace » IpenT(Place). The codamust aso be of
greater sonority than the following onset, due to the high-ranking Sy aBLE CONTACT LAW
((96) in Chapter 2). Consonants which cannot satisfy these high-ranking constraints may not be

18  An additional candidate with deletion, asin kuul, is not considered. Such an outcome is possible if
* COMPLEX » MAX. However, because (as established in Chapter 2) MAX » DEP, candidate (60b) will win
over any candidate which satisfies* COMPLEX by means of segmental deletion.
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gyllabified as codas in nonrinitid syllables, an epenthetic vowe will render them onsets, where
their features are protected vial penT-ONnseT (Place). Examples which demondtrate the
behavior of potentid coda consonants in nontinitid syllables are repeated in (62)- (63) below;
for full discussion, see Chapter 2. The place markedness subhierarchy is abbreviated here as
*PLACE.

(62) Nasd assamilation in coda postion
Ipasar8 + ka/H | Max | ID-ONSET *PLACE NoCopa | ID(Place) | Dep
*

a= pasL.ge P, S 0 &5

b. pa.ser8 .gé p,s M, g E

C. pasen8}.ge p,s M, d *
d. pasexé| *! p, S, X

Nasdls (and laterds) assmilate wherever possible, due to high-ranking M ax and low-ranking

IpenT(Place). In the event that assmilation is not possible, epenthesis results.

(63) Epenthesisin obstruent+obstruent sequences

lkaSap+ka | Max | ScL | Ip-ONseT *PLACE Ip(Place) | Dep
a = kad8éal .xé k, d8, &, *
X
b. ka.d8ép.ké *1 k, d8, p,
Kk
C. ka.d8exe *1 k,d8, x

Aswe have seen dsawhere, the congraint hierarchy employed in (62) and (63) will account for
the behavior of smplex codas in these cases, and others as well.

However, the codas of norrinitid syllables are further restricted, in away which is not
predicted by the congtraint rankings above: only a single consonant may gppear in the coda of a
non-initid syllable. *CompLEx , the congraint which pendizes the occurrence of multiple
segmentsin asyllable margin, may not be violated in nor-initia syllables Input formswhich
contain sequences of three or more consonants cannot be fully syllabified without epenthesis,
should the consonants in question fall outsde of the initid syllable Thisisillusraied with a
hypothetica form in (64) below; as demongtrated in the discussion of onsets, * CompLEX »
Dep. (Thefeatura IpenT congraints have been omitted for the sake of smplicity.)
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(64) Epenthessin triconsonanta clugters

kat5a@mpa [ Max | *CompLEX *Pace | NoCopa | Dep
a katbé@m.pé *1 k, 15 @, *
b.  katbé@.mpé *1 mﬁ 5, @, *
mp
C. ka.tbém.pé *1 k, t5, mp *
d.= kai5é.@} m.pé K, 15, ©@, * *
mp

As (64) clearly shows, the ranking of *CompLex » Dep iscrudd in ruling out nortinitia
complex codas. In the first two candidates, no segments have been added or deleted, resulting
in anecessarily complex syllable margin in coda (64a) or onset (64b). The concomitant
violations of *CompLex are fatd. Were Dep ranked above * CompLEX , €ither (64a) or (64b)
would be optimd, rather than (64d). Y et forms like (64ab) never occur in Tamil.
Triconsonanta clusterswhich fal outside of theinitia syllable cannot ever be syllabified without
eperthess. Thiswill betrueif the consonantsin question al belong to a Sngle morpheme, asin
(64), and dso if the triconsonanta string arises through morpheme concatenation, asin (65).
Hypothetical examples such as these show that * CompLex » *PLAcE » Dep; better satisfaction

of *P_aceissacrificed in order to avoid a* CompLEx Violation.

(65) Epenthessin derived triconsonanta clusters
lkaba’k-ka& | Max | *CompLEX *PLACE NoCopa | Dep
a katoé g.f *1 k, t5, g9 2
b. katsé".ge 1 k,t5, "0g *
C. ka.toék.ké *1 k, t5, Kk *
d= katcéTkke k,t5, ", kk * *

Just asin (64), epenthesisisfavored by high-ranking *CompLex and M ax. Candidate (65d) is
optimd, even though it incurs more *Pace Violations than any other candidate. Polysyllabic
roots which end in consonant clusters cannot be faithfully syllabified when concatenated with a
consonant-initid suffix. Epenthess will aways result from this grammar.

The preceding discussion demongtrates the congraint interaction which is required to

account for the absence of complex codas in non-initid syllables. Complex codas and onsets
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are avoided by means of epenthesis, due to low-ranking Dep. The results of this section are
integrated with those of the preceding discussion of onsetsin (66).

(66) Interim ranking summary

5.5.4 Codasin Initid Syllables

The subgrammar of Tamil outlined in (66) above will correctly account for the abosence
of complex syllable onsats, and for the nonexistence of complex codas in nor-initial syllables.
However, it cannot generate complex codasin initid syllables; the pogtiond faithfulness

condraint MAx-s ; will be necessary to admit the datain (67).

(67) Complex codasin initid syllables (Christdas 1988: 247)

layppaciy/ [+ayp.pé.g] amonth
Ipayt5tsiyany [payt5.t5.yd  ‘madness
laykkiyam/ [+ayk.ki.yd ‘unity’

laa@ppaa?anw  [+aa@p.paa?d ‘tumult
/maa@t5thaa 2am [mea@ts.tS5aan=.0d=4§] place name
[a@t5toam/ [+a@t5154  ‘meaning
l&aaAkkay/ [&eaAk ké] ‘life

In order to demonstrate that Max-s ; iscrudaly high-ranking in Tamil, | provide the
tableau in (68), where only the congraints of (66) are arrayed. (I assume that degeminationis
not a possible drategy; geminate/sngleton contrasts are robustly maintained in Tamil.)

(68) Complex codasin initial syllables?

lasaAkkayl | Max | *ComPLEX *PLAce NoCopa | Dep
a aaaAk.ké *1 a, A, kk *
b. & ZaaAlkke 3, A, kK * *

The candidate exhibiting epenthess, (68b), is clearly optima under this grammar. Y &, forms
such as (683) exigt in the language and must be generated. * CompLex isdominated by a
condraint which favors maxima syllabification of the root-initid syllable; that condraint is Ma x-
Sy

The effects of high-ranking Ma x-s ; are shown in (69) below. The congtraint must

crucidly dominate * CompLEX:
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(69) Max-sq,»*ComPLEX

laaaAkkay/ | Max-s; | Max | *Compex | *Prace | NoCopa | Dep

a = aaaAk ke ay y * a, A, kk *

b. asa.Atkkée| a vy, ATl kk y a, A, kk * *

Candidate (69a), in which the initid syllable is maximaly filled by input ssgments, is optimd; this
is true even though *CompLEX is Vviolated. By contrast, (69b) satisfies * CompLEX, but at the
expense of Max-s ;. Maximization of the prominent rootinitid syllable is paramount, athough
amarked complex coda must be admitted as a resullt.

Hightranking M ax-s ; will not influence the syllabification of consonant clusters which
fdl outsde the purview of the root-initid syllable. Thisis shown in (70), where the hypothetica
root of (64) is repeated.

(70)  Norrinitid clugters are not affected by Max-s 4

Tkat5a@mpal MAXx-S1 Max | *ocomPLEX *PLACE NOGODA | DEP
a katté@m.pé| t,a @, m,p, *1 k, t5, @, *
a mp
b. katté@.mpé| 15,a @, m,p, *1 k, t5, @, *
a mp
C. kattempé| t5,a @, m, p,; *! k,t5, mp *
a
d.=katsé.@} mpé| t5,a @, m, p,: k, t5 @, * *
a mp

Each of the candidates ties with respect to Ma x-s 4, exactly the same segments are omitted
from the initid syllable of the root, and packing more segments into the coda of the second
syllable will not achieve better satisfaction of Ma x-s ;. Candidate (70d) istherefore optimal, by
virtue of satisfying Ma x and * CompLEX, just aswe saw in (64) above.

One additional remark isin order at this point. There is another relevant candidate
which was not considered in (70) above: kat5.€ @} m.pé. Thisform fares better on Max-s ;
than any of the candidates consdered above, yet it is not optima. This showsthat OnseT »
Max-s ;. ONseT isan undominated constraint of the language, and cannot be sacrificed, even

to Max-s;.
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We have now seen that Max-s ; playsacentrd role in determining the possible syllable
shapes of initid and non-initid syllablesin Tamil. The condraint rankings which are relevant to
the syllabification of the language are summarized in (71).19
(71)

The positiond Max congtraint Max-s; will help to solve a mystery which was lft
outstanding at the close of Chapter 2: how can freestanding coronal codas be syllabified in the

root-initid syllable? Consder theformsin (72).

(72)  Independent POA

[tSeyéam/ [t5ey.&4] ‘god’ PC: 230
laa@d&am/ [+aa@.a4] ‘eagerness PC: 231
Imaa@kaAiy/  [maa@.xéA|] amonth PC: 231
fmunliy/ [mun.] ‘teacher’ PC: 234
/tunpa/ [tun.bd] ‘sorrow’ PC: 234
Ina pary [n8a .bd] ‘friend’ PC: 234
Janp/ [+an.b} ] ‘love PC: 157

In each case, theinitid syllable coda contains a corona consonant which is not homorganic to
the following syllable onset. Neither dorsal nor labia codas are permitted to occur fredy ininitia
gyllable codas.

In Chapter 2, | showed that the freestanding corona place specification of the codasin
these data derives from the ranking given in (73) below. The rankings established in Chapter 11
are repested, and the portion of the congtraint hierarchy which permitsinitid syllable codasto
be corond, though not labia or dorsdl, is enclosed in the dark box.
(73)

Crucidly, IpenT-s ;(Place) » *CoroNAL rendering fathfulness to the input corond place of

the coda consonant of paramount importance.

19 Theranking of MAX-s1 »* COMPLEX , as shown in (71), predicts that complex onsets should be
permitted in root-initial syllables. Input /CCV .../ should be syllabified as CCV, rather than CV.CV or VC.CV, in
order to better satisfy MAX-s1. That such syllabifications do not occur indicates that * COMPLEX must be
further dispersed into * COMPLEX-ONSET and * COMPLEX-CODA, not a surprising result.
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In order to integrate Ma x-s ; into the congtraint hierarchy shown in (73), we must
examine anew the formsin (72), aswdl as pardld inputs in which labid or dorsa segments are
predicted to close theinitia syllable. Congder first the tableau in (74). The comparison of
interest isthat of the actualy occurring form (74d), and a candidate with epenthesis, asin (74b).
(74) Corona codas?

ftunpanV || Tpent-s,(Place) | *Cor NoCoba IpenT(Place) | Dep
a tun.ba t,n *1
b.& tunt.aa t,n g

Epenthesis is actudly favored by this grammar, incorrectly predicting that forms such as (74a)
aeill-formed.

Though candidate (74b) appears to be problematic, the difficulty it posesis more
gpparent than real. The preceding discussion of complex codas has established that Max-s ; »
*CompPLEX, and that *CompLEx » *PLACE. By trangtivity of ranking, this entallsthat Max-s ;
» *PLAcE asshownin (71). Crucidly, Max-s, aso dominates NoCopa, by transitivity of
ranking. The corond coda of (744) istherefore favored, even at the expense of NoCopa. This
is demongtrated in (75).

(75)  Max-s;»NoCopa

ftunpanV || Maxsy | *DORS: *LAB | ID-s1(Place) | *COR | NOCODA | ID(Place) | DEP
a = tun.ba p,am b t,n *
b. tu.n}.éé n,p,am a t,n *
C. tum.ba p,am mb *1 t i3 %3

The correct candidate, (75a), is selected as the optimal form. (75b) better satisfies NoCopa,
but the ranking of Max-s, » NoCopa rendersthis sstisfaction irrelevant. Candidate (75¢), in
which the coda consonant assmilates to the following onset, isruled out by high-ranking | penT-
s, (Place).

Not any corona consonant may serve as the coda of aroot-initid syllable, aswesaw in
Chapter 2. Only a sonorant corona may appear in this position. Nortgeminate obstruent codas
are generdly prohibited by the Sy LaBLEConTACT LAaw (ScL), which rules out coda-onset

sequences of equa or rising sonority. The absence of freestanding corona obstruents in root-
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initial syllables shows that Sci. dominates Ma x-s ;; corona obstruent codas areillicit in any

postion. Thisis demonstrated in (76) below, where the input is a hypothetical root. (For

discusson of the falure of place assmilation in such clusters, see Chapter 2.)

(76)  Sa.»Max-s;
hutpan/ || scL | MAx-s1 | *DoRs | ID-s1 | *COorR | NocoDA | ID(Place) | DEP
*LAB (Place)
a tutpal *! |pam p t, t *
b. = tu.?}.éa t,p,am a y ! *

Candidate (76a) fares better on Max-s 4 than does (76b), but it is not optimal, due to higher-

ranking Sq_. Epenthesisis favored; (76b) is optimal.

To complete the discusson of Tamil postiond fathfulness, we must examine the

outcome of the full congraint hierarchy when gpplied to inputs containing dorsd or |abia

consonantsin the orbit of the root-initid syllable. Though the grammear will permit freestanding

corond codasininitid syllables, it will not alow other places of articulation to surface

unscathed. M ax-s ; favors maximization of the root-initial syllable, but it does not require

featurd identity of the ssgmentsin theinitid syllable. Featurd faithfulness is assessed by the

separately ranked constraint IpenT-s 4 (Place), which is dominated by the place markedness

congraints*LaiaLand * DorsaL. Thiswill force place assmilation of an input labia or dorsd

consonant, even if it is parsed by the root-initid syllable. Consder the hypothetica input in (77).

(77) Nofreelabia or dorsa codas
hupaV/ | max-s; | *Dors! *LAB | ID-s; | *Cor | NocopA | ID(Place) | DEP
(Place)
a tu~.ba p,am "l b t *
b. tUN} .aa “I,p,am ~ a t *
C. = tum.ba p,am mb t * *

Candidate (77b), in which there is epenthes's, is ruled out summarily by Ma x-s ;. This leaves

(778) and (77c). Of these, (77¢) isoptima because it avoids the * DorsaL Violation incurred by

(778). The ranking of *DorsaL *LaBIAL>» IDENT-S 1(Place) favors place assmilation of non-

corona codas, just asin Chapter 2; high-ranking M ax-s ; has no effect on this result.

5.5.5. Condusions
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To summarize, we have seen in this section that the positional Max condraint Max-s 4
accounts for the distribution of complex codasin Tamil. Because Max-s ; dominates
*ComPLEX , complex codas are possible in initid syllables. The ranking of *CompLex » Dep
forces epenthesis for any case in which satisfaction of Max-s ; isnot & issue; namely, when the
complex dugtersin question fal entirely outside of the root-initid syllable. | have dso shown
that, through interaction with the positiona Identity constraints and the place markedness
subhierarchy, high-ranking M ax-s ; accounts for the occurrence of freestanding coronal codas
ininitid syllables. Epenthesis, which would draw a corond segment out of the root-initid syllable
(inviolaion of Max-s 4), isoptima only under duress from a constraint which dominates Ma x-
s ScL and LATCor aetwo such congraints. Thefind ranking summary for Tamil isgivenin
(78) below.

(78)  FHnd ranking summary, Tamil

Theinteraction of both postiond IpenT and positiona M a x congraints with the
gyllable and place markedness congtraints correctly derives a complex pattern of initid-syllable
privilege in this language. The extent to which these, and other pogtiond faithfulness condraints,

interact in the grammars of the world' s languages, is an important avenue for future research.
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