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Introduction

Nasal substitution occurs in Austronesian languages as far flung as Chamorro (Topping 1969, 1973),
and Malagasy (Dziwireld989), aswell as in several African languagéRosenthall 1989: 50).
However, it is most famous for its appearance in the Indonesisln prefixation paradigm (see e.g.

Halle and Clements 1983: 125). Nasal substitution refers to theengyglat of a root-initial voiceless
obstruent by a homorganic nasal (1a). If the obstruent is voiced, a homorganic cluster results instead

(1b). As illustrated by thdata in (1c), NQnasal/voiceless alruent) clusters are permitted root

internally:
(2) a. ImeN-+pilin/ memilih 'to choose, to vote'
/meN-+tulis/ menulis 'to write'
/meN+kasih/ mepnasih 'to give'
b. /meN-+beli/ moembseli 'to buy'
/meN+dapat/ randapat 'to get, to receive'
/meN-+ganti/ menganti 'to change'
C. ampat ‘four’ untuk  ‘for' mykin  'possible’

Though familiar to mosttsdents of phonology, Austronesian nasal substitution has not engendered
much theoretical discussion. The standard analysis invokes two ordered rules to generate the single
nasal from thaunderlying pair of segments: nasal assimilation, followed by a rule of root-initial,

post-nasal, voiceless consonant delefeg. Topping 1973: 49; Onn 1980:15; Herbert 1986:252;

Though the dialects of Malay spoken inldesia and Indonesia are distinct in some ways, unless noted otherwise
the phenomena discussed herecamamon to both Bahasa Indonesiadascribed in Lapoliwgl981),and Cohn and
McCarthy (1994),amongst others, and the Johore dialedtafay described in Onr{1980) and Teoh(1988). The
Indonesian data cited arefatim Lapoliwa (1981). Both Chamorro and Malagasy also display essentially the same pattern
as that in (1), as do a number of other languages spoken in the Indonesian archipelago. The unspecified nasal in the
underlying form of the /wN-/ prefix is employed only as a matter of convention, and does not imply any particular analysis
of the assimilative behaviour of the prefix.
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Teoh 1988:156; though cf. Lapoliwa 1981:111, Uhrbach 1987:72).

In this paper, reanalyze nasal substitution as fusionth&nasal and voicelessbstruent,
driven by a phonetically motivated constraint that disallows nasal/voiceless obstruent clustgrs (*NC
This analysis is cast in the framework of Optimality Theory, as developed in Prince and Smolensky
(1993),and McCarthy and Prince (1993a,b, 1994a,b, 1888 yolume). In particular, aspects of
Correspondence Theory, and the theory of morphology-phonology interaction expounded in
McCarthy and Prince (1994b, 1995, this volume), play a central role.

Nasal substitution is just one of a range of processes that languagesuse of to rid
themselves of NClusters, which also include post-nasal voicing, nasal deletion, and denasalization.
Permutation of the constraint rankings posited for nasal substitution is all that is needed to provide
a unifiedaccount of these N@ffects. Nasal substitutiomccurswhenthe anti-fusionconstraint
LINEARITY is dominated by *N@nd the other Faithfulness constraints. Each of the othesffdCis
is similarly generated whethe Faithfulnessconstraint that it violatefalls to the bottom of the
hierarchy. Especiallgtrongmotivation for aunified treatment of the N@ffects comes from the
existence of languages in whitlvo of the processes act in'‘@nspiracy' (Kisseberth970) to
eliminate NCclusters. In this paper | introduce conspiracies between nasal substitution and each of
nasal deletion and post-nasal voici(gee Pater 1996 for othersJince neitheithe standard
rule-based analyses of nasal substitution or post-nasal voicing, nor 1t6, Mester, and Padgett's (1995)
recent analysis gfost-nasal voicing extend to the full range of these processes, they fail to yield an
account of the conspiracies between them.

The analysis of nasal substitution, and the otheefféCts, appears in 81 through 83. Section

1.1 introduces the *N@onstraint. In 81.2, tliscussthe segmental violations ahput-Output
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Faithfulness that satisfy *N(@.g. fusion and deletion), and provide an account of the morphological
restrictions on Indonesian nassibstitution. Section 3 is concerned with tmgut-Output
mismatches in the featural makeup of d#Quences (e.g. denasalization and post-nasal voicing), and
contains a modification to the formulation of McCarthy and Prince's (1995) Featural Identity, which
is necessitated by the Identity violations incurred by fusion. Section 4 focuses on the OshiKwanyama
conspiracybetween nasal substitution and post-nasal voicing, aritbpMester, and Padgett's
(1995) redundant feature licensing approagbost-nasal voicing. The results are summarized in the

final section, with directions for further research.

1 *NC

In a wide variety of languages, Nflisters seem to be disfavoured. That is, Input(ihSal/voiced
obstruent) sequences are represented faithfully in the Output, whsealNiCsomehow altered. The
usualresult is for the obstruent to be voiced, though there are other possibilities, as enumerated in
the Introduction, and below.

The fact that these Néfects, in particular post-nasal voicing, occur with such frequency has
long been assumed to stem frahe ease of articulation of N€usters relative to NGsee
Kenstowicz and Kissebertt979: 37, Herbert 1986), but withouspecific hypothesiabout the
articulatory difficulty inherent in N®eing proposed. However, Huffman's (1993: 310) observation
that the raising of the velum occurs very gradually during a voiced stop following a nasal segment,
with nasal airflow onlyreturning to a value typical gflain obstruents during the releagkase,
suggests an articulatory basis for a *&@straint, since an Neuster allows a more leisurely raising

of the velum than an N®ut another way, an N€uster requires an unnaturally quick velar closure.
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The fact that this constraintasymmetrica(i.e. *NC, andnot *CN - see the discussion in section
5), can then be understoodight of Zuckerman'g1972)finding that'thevelumcan be lowered
more quickly and with greater precision than it can be raised' (Herbert 1986: 195). Ohala and Ohala
(1991: 213 - cited in Ohala and Ohala 192@9) provide the following complementary perceptually
oriented explanation for nasal deletion in the &&@figuration:
(2)  Among the auditory cues for a voicsp therenust be a spectral amenplitude

discontinuity with respect to neighbouring sonorants (if any), low amplitude voicing

during its closure, and termination in a burst; these requireragxgsll met even

with velic leakage during the first part of the stop as long as the velic valve is closed

just before the release and pressurall®ved to build up behinthe closure.

However, voicelesstopshave less tolerander such leakage becauaay nasal

sound - voiced or voiceless - woulehdercut either theistop ortheir voiceless

character.
Additional evidence for the markedness of blGsters comes from Smith’s (1973: 53) observation
that they emerged considerably later thansNIChis son's speech, with the nasal consonant of adult
NC's beingdeleted in thehild's production.This patternhas also been observedte speech of
learners of Greek (Drachman and Malikouti-Drachman 1973) and Spanish (Vogel 1976). Thus, data
from typology, phonetics, and acquisition all converge on the existence of a universal, but violable,
*NC constraint:

(3) *NC
No nasal/voiceless obstruent sequences

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

2 am grateful to John Kingston and Donca Sterfadeery helpfuldiscussion of the phonetic facts, though |
hasten to claim sole responsibility for any errors of interiimetsSee also Hayes (1995) for a somewhat different hypothesis
about the phonetic grounding of *NC

-5-



grounded contextual markedness statements likecead®e directly incorporated into the phonology
(Mohanan 1993: 98, Prince and Smolensky 1993: 85, Archangeli and Pulleyblank 1995; see Flemming
1995, Hayes 1995, Jun 1995, Kirchner 1995 and Steriade 1995b for extensive development of this
sort of approachvithin Optimality Theory). In what follows, | demonstrate how the interaction
between *NGand constraints on Input-Output Correspondence creates grammars that generate nasal

substitution, as well as the other N@ects?

2 *NC and Segmental Correspondence

2.1 Segmental Fusion

Rather than positing discresteps ofnasal assimilation and voicelessnsonant deletion, or of
complete assimilation of the voiceless consonant to the nasal and degemination (Uhrbach 1987:72;
cf. Herbert 1986:252),dssume that the relationship between ImpeN+pilih and Oupumesmilih

is mediated by fusion, or coalescence of segments (Lapoliwa 1981:111). Part of the motivation for
this assumption is specific to the model of phonology being assumed here - a fusional analysis allows
nasal substition to betreated as a one step Input-Outpodpping, without the iermediate
derivational stage thassimilation + deletionequires. There are, howeveno relatively theory

neutral arguments fdiusion: one isfrom typology, the other isinternal tothe phonology of

Indonesian.

% The discussion here abstraftsm two other NCeffects: nasal devoicing and obstruent aspiration. These
processes cannot be captured by the simple statement ah*(8L It isconceivable that the articulatory or perceptual
difficulties of post-nasaloicelessness could be overcome by enhancement with aspiration and/or extension of the duration
of voicelessness. However, a proper treatment of these phenomena would force a long digression from the central concerns
of this paper, since at leasite followingrather complex questions would have to be answered: What is the nature of the
interaction between theggocesses: does devoicing redtdim aspiration, or vice versa (Herber®86, Nurse and
Hinnebusch 1993)? Aneniceless nasals [-Voice], or ?+Aspirated] (Lombat@P1,Huffman1994)? Arethe voiceless
nasals in fact even entirely voiceless (Maddieson and Ladefoged 1993: 262)? Related to the last question, are these processes
gategorical or more implementational in nature? Therefore, for present purposes | ledudtsNi@rhaps overly simple
orm.
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In arguing for fusion-based analyses of other processes, Stahlke (1976) makes the point that
an ordered rule account predicts that each of the rules shaualdependently observed. While place
assimilation of nasals is of coursdremely common, post-nasal voiceless consonant deletion seems
never to apply without the prior assimilation of the nasal. As we will see below, there are examples
of other NCeffects applying without placesimilation, such as Zoque post-nasal voicing (Wonderly
1951, Kenstowicz and KissebetB79:36, Padgett 1994 nd denasalization iooth Toba Batak
(Hayes 1986) and Kaiagg (Henry 1948, Piggott 1995). By using fusion rather than ordered rules,
we avoid the 'false step' of voiceless consonant deletion.

There is also evidence from withihe phonology ofndonesian fothe fusional analysis.
Lapoliwa (1981: 110) notes that reduplication copies a substituted nasal (4a), while prefixal nasals

preceding a voiced obstruent (4b), or a vowel (4c), fail to be copied:

(4) a. ImN+kata+RED+i/ rpatayatai 'to speak ill about someone'
b. /meN+gerak+RED/ rangerakgerak 'to move something repeatedly
c. /meN+elu+RED+kan/ myesluslukan 'to praise'

Lapoliwa formulates the rule ohasal substitution asne of phonological and morphological
coalescence, so that the substituted nasal in (4a) becomes part of the morphological stem, unlike the
unassimilated nasal #c). Building onwork by Uhrbach(1987), Cohn andicCarthy (1994)

propose an entirely prosodic approach to these facts, in which the prefix final nasal in (4a) becomes
initial to the prosodic wordyhile the one in (4cgnds up in coda position outside of the prosodic
word. The differing prosodic position of these consonants is due tail@e\WOoRD constraint, which

forces coincidence d@he edges of the root and prosodic word. If the root-initial consonant simply

deleted, this analysis would be difficult, if not impossible to maintain.
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To formalize the fusional Input-Output mapping, | draw on McCarthy and Prince's (1994b,
1995, this volume) proposal thae relationship between Input and Output is directly assessed by
constraints on Correspondendéis approach contrastsith theindirect method of using purely
Output-based constraints, and stipulating that the phonological and morphological properties of the
Input must becontained in theOutput, by theprinciples of Containment and Consistency of
Exponence (Prince and Smolensk§93, McCarthy and Prince 1993a&b). In t@entainment
approach to Input-OutpiRaithfulnessthe constraint RRSE SEGMENT forces therealization of
underlying segmeni@npronounced Inpigegments are present in the Output, but unparsed). The
equivalent in Correspondence terms is/axMonstraint that demands that every segment in the Input
map to a segment in th@utput, in other words, thavery Input segmentave anOutput
correspondent. The replacement aRBe SEGMENT with MAX allows an interpretation of fusion as
a two-to-one mapping frofmput to Outputiwo Input segments stand in correspondence with a
singleOutputsegment (McCarthy and Prince 1995; see also Gnanadd$§iR&rand Lamontagne
and Ricel995). This results inthe satisfaction of kx, though under a strict interpretation of
Containment, BRSESEGMENT would be violated in this situation (McCarthy and Prince 1993a:163,
Myers 1994, Russell1995). lillustrate thedifference betweeinput andOutput in (5),where

subscripting is used to indicate the crucial correspondence relationship:

(5) meN,+p,ilin (Input)  mem,,ilih (Output)

Even though fusion does not involve deletion, and so satisies Mdoes incur violations

of other constraints. At the featural level, fusion between non-identical segments violates constraints
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demanding ldentity between Input a@ditputsegments (see section 3 below for elaboration of
Identity constraints, and for axample in which NGusion is overruled by a Featural Identity
constraint). Because fusion incurs violationg-e#tural Identity, it tends to occur between segments
that are identical, or nearly so (cf. McCarthy and Prit2@3a:163, wher@usion isrestricted to
identical elements). However, even fusion between identical segments is not automatic or universal,
so it must violate at least one constraottier than Featural IdentitYDne such constraint is
LINEARITY, which is independently needed in Correspondence Theory to militate against metathesis.
McCarthy and Prince’s (1995) formulation aNEARITY is as in (6), where,S and S refer to Input

and Output strings (or any other string of correspondent segments, such as Base and Reduplicant):

(6) LINEARITY

S, reflects the precedence structure of S and vice versa.
In the fusional 1,0 relationship depicted in (5), /N/ precedes /p/ in the Input, but not in the Output,
so LINEARITY is violated> To command a violation ofNEARITY, *NC must be ranked above the
Faithfulness constraint, as illustrated in the tableau in (7). A chadkindicates a grammatical form,
and exclamation marlshow where othetandidatesail. Solid linesbetween constraints are used
when the constraints are ranked, and dashed lines when there is no evidence for their ranking. Unless

noted otherwise, all of the following tableaux apply to Indonesian.

*In using UNEARITY to block fusion, | am adopting a suggestion of John McCarthy's (p.c.). While McCarthy and
Prince (1995, this volume) have subsequently proposed a sepamateokMITY constraint for sucltases (see also
Gnanadesikan 1995)hhve retained INEARITY because it is still not entirely clear thadeparate constraint is in fact
nheeded, and becausa#ARITY has some interesting potential extensions in the featural domain, which are noted below in
the text.

® Here | am assuming that the Input is made up of a linearly sequenced set of morphemes. It is not crucial to the
analysis that this position be maintained, since it is omgARITY within the root that must be obeyed, and there are other
ways of ruling out trans-morphemic nasal substitution, such as through the usgoofifNessconstraints (McCarthy and
Prince 1995; see the following note).
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(7) Nasal substitution: *NC>> LIN

Input: meN,+p,ilih NC LIN

a.mem, ,ilih v *

b. mem,p,ilih * |

With the ranking reversed, the candidate without substitution (7b) would be optimal. Such a ranking

characterizes languages that toleratedN(ters.

2.2 Morphological conditions on fusion

The fact that fusion violateSNEARITY leads to a straightforward account of the lack of root-internal
nasal substitution in Indonesian. McCarthy and Prince (1994b), and Urbanczyk (1996) show that a
large number of disparate phonological phenomena, reduplicative and otherwise, result from stricter
Faithfulness requirements withthe root than elsewhere ithe word, thats, from the relative
markedness of root3he greatemarkedness afots is no doubdriven bythe need tanaintain

more contrasts betweeaotsthan between affixes. McCarthy and Prince formalize this difference

in markedness by proposing a general ranking schema in which root-specific versions of Faithfulness
constraints are intrinsically ranked higher than the general, or affix-specific version of the constraints.
If nasal substitutionwere to apply within the root, massive neutralizatiomvould result. A
root-specificranking of LNEARITY (ROOTLIN) above *NCstopsthis from happening. A tableau

illustrating the blocking of substitution within the root appears in (8):
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(8) Root-internal NC tolerance: ROOTLIN >> *NC

Input: em, p,at ROOTLIN *NC LIN
a.em, ,at * | *
b.emp,at v *

RoOOTLIN rulesout fusion within the root because fusionlestroys the precedencelationship

between Input root segments /m/ and /p/ (8a). Since the nasal in /meNsmibhjart of the root,

nasal substitution across the morpheme boundary does not disturb the precedence structure of root
elements, and ®TLIN is obeyed.

ROOTLIN is effective in blocking substitution within the root because it is a constraint on the
relationship between Input ai@utputstrings, rather than betweendividual Input and Output
segments, or features. If we attempted to rule out root internal fusion with a root-specific constraint
on Identity between Input and Output correspondents, substitution in the middle of the root, and at
the beginning of it would be assessed equally, since both would turn a voiceless obstruent belonging
to the root into an Output nasal. As Donca Steriade (p.c.) has pointed out, it is not at all clear how
a theory with Faithfulness constraints demanding only faithful segmental and featural parsing would
handle these andther segmental 'derived environment' effects (Kggarsky 1993 for recent
discussion). The mn difference between Indonesian nasabstitution, and moreommonly
discussed cases such as the SanBkiki rule andFinnish assibilation, ighat the latteinvolve

segmental change, rather than segmental fusion. However, if linearity is generalized to sub-segmental

® It should be noted that fusion is not free to occur betvaegmwvo morphemes. Both the prefix+prefix and
root+suffix boundarieare impermeable to nasal substitution (e.@Nrpar+besar/~ [mempoarbesar] ‘to enlarge’ and
/meN+yakin+kan/~[mayakinkan] ‘to convince’). To encode thisrt of morphological conditioning, constraints are needed
to render particular morpheme boundaries opaqtigsion. In particular, McCarthy and Princél995) DSJOINTNESS
constraints, whicliequire that the sets of correspondgptsexponents) of morphemes be non-overlappiogld be
recruited for this purpose.
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elements, such that it forces their underlying precedence relationship to be maintained, and if these
cases can all be analyzed as involving partial segmental overlap, then root-specific rankings of sub-
segmental linearity would generate non-derived environment blocking €ffects. Clearly, a great deal
of work needs to be done to determitie empirical coverage of root-specific INEARITY
constraints, but iseems plausible th#te ranking of morpheme specific Faithfulnesmstraints

above phonotactic constraints is the source of this sort of phenomenon.

2.3 Segmental Deletion and Insertion

So far we have onlgonsidered candidates with and without NGion. Deletion, and epenthesis
could also satisfy *NCwithoutincurring violations of INEARITY. This means that in Indonesian,
the constraints kX, and OEP, which are violated by deletion and epenthesis respectively (McCarthy
and Prince 1995), must be ranked abon&EARITY . In fact, these constraints must be placed even
higher in thehierarchy, above *NCsince neither deletiomor epenthesis is used to resolve *NC

violations root-internally, where fusion is ruled out bydiLIN:

(9) Deletion and epenthesis blocked by i, DEP >> *NC

Inputiempat Max Dep *NC
a.empat v *
b.epat * |

C.emepat *

_7 See It6 and Mester's (1996) extension of this approach to Japanese Rendaku, in which a similar ‘Neighborhood'
constraint is proposed which does not require featural overlap.
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If MAX, or DEp were ranked beneath *N@eletion (9b), oepenthesig9c) would bewrongly
preferred over the optimal candidate (9a).

Though neither deletion nor epenthesis is resorted to in Indonesian to avoidotalons,
permutation of theankings of these constraints (Prince &mdolenskyl1993: 8§86) predicts the
existence of other languages in whickxvandDePare dominated by *N@nd the other Faithfulness
constraints, producing N@eletion and N@penthesis.

Examples of segmental deletiontire NCconfiguration include the aforementioned cases
of child English (Smith 1973: 53), child Greek (Drachmaniatlkouti-Drachman 1973), and child
Spanish(Vogel 1976). Amongst the adu#tnguages with NGleletion is thélelantan dialect of
Malay, which differs from standard Johore Malay in that it lacks nasals before voiceless obstruents,
though it permits homorganic N€lusters (Teoh 1988)This pattern is replicated iAfrican
languages such as Venda (Ziervogel, Wetzel, and Makuya 1972: cResemthalll989: 47),

Swahil? and Maore (Nurse and Hinnebusch 1993: 168), as well as several others cited by Ohala and
Ohala (1993: 239).

What unites all of these examples is that the nasal, rather than the obstruent is deleted. This
parallels the nasal/fricative cluster effects detailed in Padgett (1994), which sometimes involve nasal,
but never fricative, deletion. The constraints posited thus far asisssaent aneasal deletion

equally, as violations of Mk. How to formalize nasal-obstruent asymmetries in deletion, as well as

8 Swahili naal deletion is historically preceded by aspiration of the following voiceless consonant, which spread
to the nasal, but there is no evidence for this intermediate stage in the other languages cited here (see Herbert 1986: 252,
Nurse and Hinnebusch 1993: 168).

°In discussing these African languages | follow,dase of exposition, Herbgft986)and Padgeif1994) in
treating derived prenasalized stops as segmental sequences (cf. F3§@otind Steriadel 993 for other views on
prenasalization). It should be emphasi, though, that 'segment' in Correspondence theory might well be understood as the
equivalent to what in feature geometric terms is the root node and everythmg it dominates él.e. a melodic element). Two root
nodetheories of prenasalized stops have been proposed by Piggott (1988), Rosenthall (1989), Trigo (1993), and to some
extent, Steriade (1993), and Piggott (1995).
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in assimilation, remaingnaddressed i@ptimality Theory (and more generally, in phonology: see
Mohanan 1993). One positiilp is to introducemtrinsic rankings of the Faithfulness constraints. For
example, the fact that nas#ésd toassimilate in place tobstruents, rather than the other way
around, could be captured byfiged ranking of @SPLACEIDENT >> NASPLACEIDENT (i.e. the
identity requirement between an obstruent andntierlyingcorrespondent imtrinsically higher
ranked than that between a nasal and its correspondent; see Jun 1995 for development of this type
of approach). For deletion, a ranking of an obstruent specHic ébnstraint (BsSMAX) above the
nasal specifiNAsSMAX achieves the desired result. Establishing the phonetic basis, and typological
correctness of this presumed fixed ranking is beyond the purview of this study, but it can be noted
that its univerality isupported by the observation thadew languages lack nasalsjt none are
without oral segments (Maddiesd®84, cited in McCarthy and Prince 1994a, who provide a
different explanation for this generalization).

The tableau in (10) demonstrates how an /NT/ cluster would be treated in a language such
as Kelantan Mlay, in which *NCdominates Mx (note thatall other Faithfulness constraints,

including LNEARITY, are also ranked aboveal):
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(10) Tableau for Kelantan-like languages

Input: N, T, *NC OBSMAX NASMAX
N,T, * |

N, * |

T, v *

In future tableaux, | W merge the twdMAx constraints, and shoanly the candidate with the
deleted nasal.

For some reason, languages seem not to make use of epenthesis to resotodatigas.
One mightstipulate that Br universally dominates *Nut without any independent motivation
for this fixed ranking, such a formalization would remaithierealm of descriptiomsather than
explanatiort? With this potential gap in the typology of 8féacts duly noted, | will now turn to the
featural changes that can be usedabdsfy *NC andpropose constraints tale themout in

Indonesian. In these instances, we will see the predicted factorial typology is indeed fulfilled.

3 *NC and Featural Faithfulness
3.1 Denasalization
Instead of completely deleting the nasal, another way to meet theedN@ement is to change the

underlying nasal into aabstruent. There are at least thf@eguages thatkethis roue: Toba

0 0one path to explanatianaylie in the fact that NGequences tend to be place assimilated, andé¢biss
epenthesis due to some version of geminate integrity. However, this explanation is difficult, if not imPossibIe to formalize
in Optimality Theory (why should place assimilation have precedence ove?)*ldad faces the empirical challenge that
NC effects do occur in the absence of place assimilation in several languages.
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Batak! (Hayes 1986), Kaingang (Henry 1948; afgbit 1995), and Mandar (Mills 1975). Mandar,

a language spoken in South Sulawesi, is particularly interesting because it has a prefixation paradigm
that differs minimally from that of Indonesian. A homorganic nasal appears before voiced obstruents
(11a), but instead ofasal substitution with the voiceless ones, there is gemination (11b) (in Toba
Batak and Kaingang, the resulting obstruent retains its place specification, and can be heterorganic
with the following consonant).

(11) Mandar maN- prefixation

a. /maN+dundu/ mandundu 'to drink’
b. /maN+tunu/ mattunu 'to burn'

In Mandar, unlike Indonesian, the prohibition againstéd@nds throughout the language:

(12) Nowhere in my materialor in Pelenkahu's extensive lists of minimal pairs is there a
single instance of nasal plus voiceletep’? Where such a cluster would be
expected, because of cognétms or at certain morpheme boundartbsye is
invariably a geminate voiceless stop. In this respect, [Mandar] is far more consistent
than [Buginese]; perhaps it reflegseaterfreedom from outsidenfluence(Mills
1975: 82).

There arenumber of potential constraints, or sets of constraints that could rule out denasalization
in Indonesian, as well as in languages like Kelantan Malay that have nasal deletion. Before turning

to them, a short discussion of featural Faithfulness within Correspondence theory is in order.

™ |n Toba Batak, the obstruents produced by denasalization fail to undergo the debuccalization that affects other
obstruents in the same position. Hayes (1986) attributes this to a type of geminate inalterability, with the double linking of
a [-Voice] feature spread from the following voiceless consonant inhibiting debuccalization. More plausibly, this a case of
avoidance of neutralization. That is, underlying nafalgo go all theway to glottals so as to avoid neutralizing the
distinction between them and underlying obstruents. See Flemming (1995) for discussion of the formal issues involved in
setting up contrast-maintaining constraints; see also McCarthy (1993) and Kirchner (1995) for other approaches to chain
shifts in Optimality Theory.

2 Mills does not comment on nasal-/s/ clusters, but as far as | chnrtelPelenkahu et a1983),the same
restriction holds as for the stops, since there are many examples of /-ss-/, but none of /-ns-/.
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To replace the containmebased BRRSEFEATURE (see e.g. Itd, Mester, and Padgett 1995)
in Correspondence Theory, McCarthy and Prince (1994a, 1995) outline two approaches. One is to
extend Correspondence into the featural domain, and require mappings between instances of features
such as [voice] in the Input af@utput. A leselaborate theory, and the one that McCarthy and
Prince adopt, invokes a set of identity requirements between segmental correspondents. A general
formulation for such constraints is given in (13):
(13) Featural Identity -OENT-(F)

Correspondents are identical in their specification for F
Formulated in this way, featural Faithfulness is not violated if a segment is deleted, since if an Input
segment has nOutput correspondenitientity constraints daot come into force. On the other
hand, if there were a whoset of Correspondence constraints thaminedeatures, then every
time an underlying segmefdiled to be realized ithe Output,all of the applicableFeatural
Correspondence constraints would be violated. This would force all of the Featural Correspondence
constraints to be dominated by whatever constraint favoured deletion. Whether this is a fatal flaw,
or a happy resulf, can only be assessed through careful study of the relationship between segmental
deletion and feature changing processes, but it is evident that Featural Identity has the advantage of
analytic convenience, especially when considering reduplication, which often involves long strings

of Correspondence violatiof.

13. Since this was first written, Lombar@li995) hasfound a ‘happyesult’ in one domain, while Alderete et
al.(1996) find a ‘'fatal flaw' in another. Needless to say, the issue is far from settled.

14 One could even imagine a hybrid theory. Features that disjglayindependendeom segments, most

I%rominently tones, might be subject to Correspondence requiremaniiesthose that do not would be targeted by
entity.
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In cases of fusion, however, the simple statement of Featural Identity given in (13) does lead

to some complications. Consider the Input-Output mappings in{14):

(14) Input a.nt b.nt

Output nV tlt |
Nasal substitution is represented in (14a), daedasalization if14b). One consequence of the
symmetrical nature of Identity is tH&aENT[NAS] is violated to the same degree in (14a) and (14b),
since in both instances a nasal and a voiceless obstruent stand in correspondence with one another.
Nasalsubstitution also violatesINEARITY, soin terms of the constraints considered thus far, it is
impossiblefor a language to prefét4a) over (14b)sincethe Faithfulness violations incurred by
(14b) are a subset of those for (14a).

One might consider rulingut (14b) with constraints against coda obstruents, and/or
gemination. By using a syllable structure constraint to rule out denasalization, however, the resulting
prediction should be that languages that display nasal substitution have tight restrictions on possible
codas. To some extent, this is borne out. However, Chamorro, which has nasal substitgion in
and fan- prefixation, also has geminates armtla obstruents (Topping 1973: 36-49), even in
prefixes, such dsat-, chat- andtak- (Topping 1973: 66). Thus, nasal substitution does not appear

to be driven by a desire to avoid coda obstruents, or gemination.

15 There is no theoretical stance implicit in the representation of the geminated ffdiaofisegments.
This representation is used because denasalization sometimes produces a non-assimilated segment (Kaingang and
Toba Batak), and because the results in terms of Correspondendertitdare the same if a single /t/ is used for
a geminate. Different results in terms afigariTY might obtain depending on whether geminates were considered
a single segment with a mora, or two segments with linked features. It should also be noted that these diagrams do
not represent autosegmental mappings; rathey,illustrate the set-theoretic relationship between the Input and
Output sets of segments.

-18-



Another response to this problem is to elaborate Identity somewhat, so that we have a way
of stating that in nasal substitution an Input nasal maps to an Output one, while in denasalization an
Input nasal maps to ambstruent. Wh this shift away from symmetrthe theory of featural
Faithfulness begins to look more like segmental Correspondence, which has separatedNIEP
constraints. However, | will preserve the analytic advantage of Identity noted above by stating the
constraint in such a way that featural Faithfulness is not violated in cases of deletion:

(15) IbENTI-O[F]

Any correspondent of an Input segment specified as F must be F
Nasalsubstitution doesot violate IDENTI-O[NAS], while denasalization doefNAs] here would
refer to the feature [Nasal] in monovalent feature theory, or [+Nadailjafentfeatures were
assumed. The choice ®t crucial, but sincethe feature [-Nasaeemsot to beactive in any
phonological process, | will assume there is but a single monovalent feature [Nasal] (Piggott 1993,
Rice 1993, Steriade 1993, Trigo 1993, cf. C@B83). Note that if bivalent features were used, and
Featural Identity werestated withoutany reference to thevalue of the feature (i.e. 'any
correspondent of Input segment X must be identical to X in its specification for F'), then the effects
of this constraint would remain symmetrical, and the problem of differentiatdghd G- Identity
would remain.

For a language like MandanaNTl-O[NAs] is ranked beneath *N@nd the rest of the
Faithfulness constraints. In IndonesiaveNTI-O[NAS] is ranked aboveINEARITY, so that fusion

is preferred over denasalization. A tableau for Mandar is given in (16):
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(16) Mandar denasalization: *NC >> IDENTI-O[NAS]

Input: Dep MAX LINEARITY *NC IDENTI-O
maN, +t, unu [Nas]

a. man, unu * |

b. man § unu * 1

C. mat t unvw’ *

d. mag unu *

e. ma,at,unu *1

Some further motivation for the recognition of separatntl-O[NAS] and IDENTO-I[NAS]
constraints comes fromme fact that there is at least one languagshich a geminate nasal is
created to avoid a *N@iolation (the South Sulawesi language Konjo - Friberg and Friberg 1991.:
88). To distinguish Konjo from its near neighbour MandzaeNITO- I[N AS] can be ranked beneath
IDENTI-OI[NAS], so that having an Output nasal in correspondence with an Input obstruent (i.e. NT
- NN) is a better resolution of *N@an having an Input nasal in correspondence with an Output
obstruent (i.e. N TT). In Mandar, of course, thenking between these constraints would be

reversed?®

3.2 Post-nasal voicing
The most common, and mosidely discussed NCeffect is post-nasal voicing. A particularly

relevant, and perhaps less famiiaample is that of the Puyo Pungo dialect of Quechua (Orr 1962,

18 This leaves a not insignificant problem unresolved. How do we distinguish between nasalization of the voiceless
stop, and nasal substitution? In terms of the constraints considered thus far, nasal substitution incurs all the viblations tha
nasalization does, plus aNEARITY violation that is avoided by nasalization. One possibly key difference is that in fusion,
one of the undeying correspondents of the Output nasal is a nasal, while in nasalization the second member of the cluster
has as its sole correspondent a voicelbssruent. | should also note here that Konjo nasalization is subject to considerable
morphological conditioning. In fact, the prefix that causes nasalization has a homophonous counterpart that differs only in
that it fails to nasalize the following voiceless obstruent.
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Rice 1993). As shown ifl7), post-nasaloicing only affectsaffixal consonants. Root-internally,

post-nasal consonants can remain voiceless.

(17) Puyo Pungo Quechua
a.Root-internal NC:
Sipki  'soot’ cuntina 'to stir the fire' pampal ina 'skirt’

b. Suffixal alternations:

sinik-pa ‘porcupine’s’ kam-ba 'yours'
saa-pi 'in the jungle’ hatum-bi 'the big one'
wasi-ta 'the house' wakin-da 'the others'

Obviously, post-nasal voicing satisfies *N@gain, the question of what iviolates isnot as
straightforward as it might at first seem. Compare the I,0 correspondences for nasal substitution and
post-nasal voicing:

(18) Input a.nt b.nt

V
Output n

5 —
o._

If we assumédull specification ofthe traditionalset of features (i.e. those 6homsky andHalle
1968),IDENT[V OICE] is theonly constraint violated in (18b), yet it is also violateddiBa)since
Input /t/ corresponds to Output /n/. Nasal substitution violatesaRITY, while post-nasal voicing
does not, so again, there is sodiféculty in establishing how Indonesian could prefer (18a) over
(18b).

In this case, it is pointless to consider constraints that would rule out tieemiGuration
itself, since this does occur in Indonesian as the Output of an underlyisgdi@nce. Nor does the

problem lie inthe symmetry ofldentity, since inboth cases &oicelessinput segment stands in
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correspondence with a voic&ltputsegment. Rather, it is due to tiéstaken assumption that
[voice] on a sonorant, and on an obstruent,eguévalent (se€homsky and Halld968: 300,
Lombardi 1991, Rice andlvery 1989, Piggott 1992, Rice 1993, and Steriade 1995a for discussion
from a variety of perspectives). Because the exact method adoptegtioring the non-equivalency

of sonorant and obstruent [voice] is of no particular consequence in the present context, | will simply
invoke an Identity constraint that specifically targets obstruent [voice]. There is no need to specify

the constraint as applying from I-to-O or O-to-I:

(19) Obstruent Voice Identity DENT[OBSV CE]

Correspondent obstruents are identical in their specification for [voice]

As it applies only toobstruents in correspondendgjs constraint isnot vidated by nasal
substitution, invhich anobstruent is in correspondence with a nasal. For Indonesian, we can thus
block post-nasal voicing by rankingaNT[OBSV CE] above *NC In Puyo Pungo Quechua, a root
specific version ofdENT[OBSV CE| ranks above *NCand the generabENT[OBSV CE] ranks below
it, thus producing affixal post-nasal voicing only.

As this completes the analysis of nasal substitution, it is appropriate to provide an illustrative

tableau:
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(20) Final tableau for nasal substitution

Input: DEP | IDENT | MAX | ROOT IDENT *NC | LIN
/ma N, +p,ilin/ [-O LIN [OBsVCE
[NAS]
a. mem,,ilih v *
b. mem,p,ilih * |
C. mep,p,ilih * |
d. mem,b,ilih * |
e. mep,ilih * |
f. men,ap,ilih * |

Noteworthy inthis tableau ishe fact thagll of the non-optimal candidates, with the exception of
the epenthetic (20f), do turn up @stimal in other languages, and that each of these cases can be
generated simply by havirane of the constrainfall beneathall the others. Candidate (20b) is
generated if *NCanks beneath the Faithfulness constraints, as in languages that pechisiéss.
With IDENTI-O[NAS] at the bottom of this hierarchy, candidate (20c) is made optimal, as in we have
seen in MandarCandidate (20d) is preferrechen DENT[OBSV CE]| is lowest ranked, as in Puyo
Pungo Quechudinally, candidate (20eyins with Max dominated by thethers, as ifKelantan
Malay.

With the introduction of constraints such asdRLIN that disallow one of the N€ffects in
a particular environment, we would also expect to see cases where an alternate process takes place
in theenvironment in whiclthe usual one is ruled out. Such conspiracies betweerff¢Cts can

be modeled simply by havirtlgpth of the relevant Faithfulness constraints ranked beneathltNC
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is a powerful argument for this approach that this expectation is indeed fulfilled.

3.3 NCfusion overruled by Featural Identity

In this section, | show how a high ranking Featural Identity constraint can disallow fusion between
particular segments. This discussion also serves to introduce evidence of a conspiracy between nasal
substitution and nasal deletion. The data to be accountedddve a parametric difference between
Austronesian and African nasal substitution. In all the Austronesian examples of which | am aware,

the fricative /s/ undergoes substitutidn:

(21) /meN+sapu/ [mnapu] 'to sweep' (Indonesian)
/man+saga/ [m@aga] 'stay’ (Chamorro: Topping 1973: 50)
IN+sambu/ [npambuy] 'to connect'  (Javanese:Poedjosoedarmo 1982:51)

African languages with nasal substitutidemonstrate &plit in behaviour betweestops and
fricatives, as in the following examples cited by Rosenthall (1989: 49) (see also Odden and Odden

1985 on Kihehe):

(22) a./N+tuma/ [numa] 'l send'
IN+seva/ [seva] 'l cook' (Umbundu: Schadeberg 1982)
b. /N+tabi/  [nabi] ‘prince’
IN+supa/ [supa] 'soup’ (Si-Luyana: Givon 1970)

To stemany suspicion that dtion before thdricatives is motivated solely lihe markedness of

1 These examples also demonstrate the well-known complication that /s/ becomes a palatal nasal under
substitutionThe apparent oddness of this alternation is somewhat tempered by the independent evidence from a Javanese
morpheme structure constraint that Austronesian /s/ facinitself phonologicallypalatal (Mesterl986). Arelated
complication is that nasal substitution often fails to occur with a /c/ initial root (/c/ is variously described as dqlatal s
or an alveo-palatal affricate); see Onn (1980: 62) for discussion.
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nasalffricative clusters (see Padgett 1994), note that voiced fricatives undergo post-nasal hardening

in Kihehe (Odden and Odden 1985: 598Bjis shows that *NCs needed for deletion in a

nasal/voiceless fricative sequence, since one would otherwise predict that /ns/ should surface as [nt].
As in Indonesian, fusion witlthe voicelessstopscan be attributed to theanking of

LINEARITY beneath *NCand the rest of thBaithfulnessconstraintsjncluding Max. However,

unlike Indonesian, deletion occurs with root-initiadiceless fricatives instead of fusion. This

indicates that preservation of Input continuancy is more highly valued than preservation of the Input

nasal segment in these languages, in other wordsptnatl - O[CONT] dominates Mx. The fact

that deletiondoes occur rather than a *Nd@bplation places *NCabove M\x. Combiningthese

rankings, we get *NADENTI-O[CONT] >> MAX >> LINEARITY. The following tableaux show how

this hiearchygenerates thdifferent responses to *N@olations in fricative-initial and stop-initial

roots:

(23) Fusion with stops

Input: *NC IDENTI-O MAX LIN
N,+t,abi [CoNT]

a.ntabi * |

b. n ,abiv *
c. t,abi *]

With astop-initialroot, IDENT[CONT] is satisfied in fusion, so M is free to choose fusion (23b)
over deletion (23c) as the best alternative to a ¥MTation (23a).

When the root begins with fricative, as in (24), fusion creates a violatieEwfll- O[CONT],
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since an Input fricative has a stop as an Output correspof@dsoming anndominated constraint
against nasal fricatives in all these languages - see Cohn 1993, PaédetiVith bENTI-O[CONT]

>>MAX, the candidate with deletion (24c) becomes optimal in this instance:

(24) Deletion with fricatives

Input: *NC IDENTI-O MAX LIN
N,+s,upa [®NT]

a.nsupa * |

b. n ,upa * | *
C. S upav’ *

Austronesian nasal substitution evintles oppositeanking Max >>IDENT[CONT], since loss of
Input continuancy, as in (24b), is preferred to deletion.

As Kisseberth (1970) aginally pointed out, cases like this in which two processes conspire
to avoid a single configuration providggrongmotivation for theformal recognition ofoutput
constraints. Under a purely rule-based analysis of nasal substitution, such as the standard one of nasal
assimilation followed by voicelesonsonant deletion, the fctional connection between nasal
substitution and nasal deletion would have to be stated independently of the rules themselves; their
shared property agliminating NCclusters ionly obliquely retrievablérom the rule formulation.
This contrasts with the present Optimality Theoretic analysis of African nasal substitution and nasal
deletion, in whichthe functional motivatiorfor these processesdseectly incorporated into the

formal explanation, thus allowing for a perspicuous account of the conspiracy between them.
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4 *NC vs. redundant feature licensing

It is of course not the case that simply being framed within Optimality Theory automatically endows
an analysis of one of the Nffects with the power to extend to the whole set. A case in point is It0,
Mester, and Padgett's (1995) account of post-nasiaing, which ingeneouslyeduces the
phenomenon to hat appear to be mobasic and general constraints, but fails to cope with nasal
substitution, and also straightforwardly generates an unattested pattern of nasal-obstruent voicing.
The existence of a conspiracy between post-nasal voicing and nasal substittiierBantu
language Oshikwanyama, as wellths non-existence of pre-nasaicing, argue for the use of a
relatively parochial, locally motivated constraint like *N&hich by hugging the phonetic ground,

stays closer to the attested facts.

4.1 Post-nasal voicing
The basic premise dtd, Mester, and Padgettanalysis is thabecause [voice] is redundant in
sonorants, it cannot beensed bysonorants. Wh this restriction, anasal specifiedor [voice]

violates the constraintt€ENSHV OICE], as in the first candidate in the tableau in (25):
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(25) Post-nasal voicing as redundant feature licensing

Input: NT LICENSHV OICE] SoNVol FAITH

a. NT * |
| :

[VOICE]

b. NT * |

c.ND *
| /
[VOICE] v

As can be seen in (25b), the alternative of leaving the nasal unspecified for [voice] runs afoul of the
implicational constraint &\ oI, which demands that sonorants must be specified for [voice]. The
final candidate manages $atisfyboth LCENSHV OICE] and NVOI by having a single [voice]
featurelinked to both thenasal andhe obstruent, the latter @fhich is able to licensg. This
candidate is optimal whehe Faithfulnessconstraint that is violated by non-identity between the
voicing specification ornput andOutput obstruents isanked beneath IEENSHV OICE] and
SoNVol. | have labelled this Faithfulnes®nstraint’FAITH' so as to abstract fromrelevant

differences in formulation between It6, Mester, and Padgett (1995) and the present analysis.

4.2 Nasal substitution?

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

in (26):
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(26) Nasal substitution and redundant feature licensing

Input: NT LICENSE[V OICE] SoNVol LINEARITY

a. N *

[VOICE]

*

c. NT *

[VOICE]

I I
I I
I I
I I
I I
| |
b. N | * | *
| |
I I
I I
| |
d. NT | |
| |

In a language with nasal substitution, either (26a) or (26b) must be optimal. However, the violations
incurred by each dhose candidates are a superset of those of one fzitthfel ones, (26¢) and
(26d) respectively. Therefore, fusion contat be the result of any ranking of this set of constraints.
Intuitively, onemight think that nasal substitution and post-nasal voianegn some way
related,sinceboth act to getid of NC sequences. This intuition Borneout by the facts of
OshiKwanyama, avestern Bantu language discussed by Steinbergs (1985), which demonstrates a
conspiracy between nasal substitution and post-nasal voicing. While there are no alternations, root-
internal postnasal voicing is evidenced by the complemantary distribution of [k] and [g] - [K] appears
word-initially and intervocalically, while [g] occurs after nasals. Furthermore, loanwords are modified

by voicing the postnasal obstruent. The following are borrowings from English:

(27) Postnasal voicing in OshiKkwanyama loanwords

[sitamba] ‘stamp’
[pelenda] ‘print’
[oinga] ‘ink’
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Root-initially, nasalsubstitution, rather than postnasalcing, occurs to resolvenderlying NC

sequences (nasal/voiced obstruent clusters remain intact, though Steinbergs provides no examples):

(28) Root-initial nasal substitution in OshiKwanyama

/e:N+pati/ [e:mati] ‘ribs’
/oN+pote/ [omote] ‘good-for-nothing’
/oN+tana/ [onana] ‘calf

A straightforward analysis of OshiKwanyama is obtained under the assumptions of the present study.
As in Indonesian, root-internaksal substitution can be ruledt by aRoot-specific ranking of
LINEARITY above *NG while root-initial substitution is permitted because the genar@ARITY
constraint is dominated by *NGHowever,unlike Indonesian,IDENT[OBSVCE] is also ranked
beneath *NC so that post-nasal voiciragcurs root-internallyAlso crucial here is the ranking of
IDENT[OBSV CE| >>LIN, since the reverse ranking would result in post-nasal voicing everywhere, as
can be verified in the following tableau by comparing the violations incurred by candidates (29b) and

(29c¢):

(29) Root-initial nasal substitution

Input:N, #T, ROOT-LIN : *NC IDENT LIN
| [OBsVCE

a. N #T, : * |

b. N,#D, i * |

C. #N,, v : *
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(30) Root-internal post-nasal voicing

Input:N, T, ROOT-LIN : *NC IDENT LIN
| [OBsVCE

a.NT, : * |

b. N,D,v : *

c. Ny, * | : *

Since redundant featuré&censing cannot generat@asal substitution, it cannot express the
OshiKwanyama conspiracy. This must be counted as serious inadequacy, especially within Optimality
Theory, in whichoutputconstraintglay such a central rold=or further evidence afonspiracies
between NCeffects, drawn from Newton{d972) study of Greek dialectahich posesimilar

problems for redundant feature licensing, see Pater (1996).

4.3 Pre-nasal voicing
At least as problematic as the inability of redundant feature licensing to generate nasal substitution
is its ability to generate pre-nasal voicing. The result of supplying an Input /TN/ cluster to exactly

the same hierarchy that produces post-nasal voicing is illustrated in (31):
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(31) Pre-nasal voicing as redundant feature licensing

Input: TN LICENSHV OICE] SoNVol FAITH

a. TN
I * |
[VOICE] :

b. TN * |

c. DN
\| *
voicg] v

With just the three constraints discussed thus far, all sonorants would be [voice]-linked to adjacent
obstruents. It6, Mester, and Padgett single out nasals as the only sonorant triggers of [voice] spread
by introducing a set of constraints that have the effect of prohibiting linkage between obstruents and
segments that are more sonorous than nasals @lheiconstraints). However, both this solution,
and the alternative of changin@®/ol to NasVolI (seeltd, Mester, andPadgett 1993and the
discussion iltd, Mester, andPadgett 1995) wouldqually limit pre-sonoranvoicing to nasals.
Though post-nasal voicing is extremely widespread, there are no reported cases of regressive voicing
triggered bynasals only. The progressimature of nasal-obstruewbicing is particularly striking
sincemore general forms of voicing assimilation tend to be regressive (Anderson 1979, Lombardi
1991, Mohanari993).This directional asymmetry, which is a fundamental property of post-nasal
voicing (hence the name), completely escapes the redundant feature licensing*&nalysis.

It is worth noting that the asymmetry of nasal-obstruent voicing also militates against a view

of post-nasal voicing as autosegmental spreading of [voice] (or copying of Sonorant Voice; see Rice

18 See however Kawasaki995), inwhich redundant feature licensing is supplemented by a principle of
government that produces the required asymmetry in nasal-obstruent voicing.
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1993). If nasal [voice] can spread right, then whwyld it not spread left? One answer might involve
claiming thatrules only apply taepair anill-formed configuration, and that *NCut not *QN,

defines a representation in need of repair. However, if spreading is itself not the motive force, but
is only a response to an independent constraint, this essentially concedes the point that the locus of

typological explanation here lies in the constraint system, rather than in the rule formalism.

4.4 Lyman’s Law and redundant feature licensing
While redundant feature licensing fails to generalize to nasal substitution (or the otle&ebt€
see Pater 1996), it does generate the songraite] underspecification required for an OCP
account of Lyman's Law in Yamato Japanese, and overcomes ¢nagiuaradox between Lyman's
Law and post-nasal voicing first noted by It6 and Mester (1986). Here | will briefly discuss whether
the Lyman's Law facts bear at all on an understanding of post-nasal voicing.

Lyman's Law is a co-occurrence constraint that allows only one voiced obstruent per root.
It can be analyzed in terms of a OCP-based restriction against adjaceeit fpatures, provided that
sonorants are unspecified for [voice] when this restriction applies. If post-nasal voicing is viewed as
the transmission of the nasal's [voice] feature to the obstruent, then Lyman's Law must derivationally
precede post-sal voicing. The ordering paradox arises because the post-nasal voiced obstruent is
a target folLyman'sLaw, which would leadone tobelieve that pst-nasal voicingpccurs before,
rather than after, Lyman's Law.

Redundant feature licensing resolves this paradox by supplying a [voice] feature to sonorants
only in the NC context. This is done by rankingegNSHV OICE] above $NV0I, so that when there

is no adjacent obstruent licenser that would allow thsfaetion of both constraints, the satisfaction
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of LICENSHV OICE] takes precedence:

(32) Underspecification of non-NC sonorants

Input: NV LICENSHV OICH] SoNVol
a. NV * |

[VO|ICE]

b. NV v *

Without the adjacent obstruent as host for the parasditsing of [voice], the nasal without [voice]
is optimal.

A *NC -basedanalysis of pst-nasal voicing, irtontrast, issilentabout the presence or
absence of [voice] on sonorants. One result of this is that the OCP + underspecification account of
Lyman'sLaw could be maintained by underspecifying all sonorants for [voice], including nasals in
the NCconfiguration, since *N@vould continue to demand a post-nasal voiced obstruent, even if
the nasal itself lacked [voice]. When post-nasal voicing is attributed to a substantive output constraint
like *NC, rather than to autosegmental feature propagation, the ordering paradoxigtiys
vanishes.

On the other hand, because the *f@lysis of post-nasal voicing is completely independent
of sonorant [voice] underspecification, we are free to contemplate alternative accounts of Lyman's
Law. If temporary underspecification of non-contrastive featuresshk®rant [voice] were a
typologically productiveway of dealing withco-occurrence conditions amdher phonological

regularities, thehe standar@nalysiswould be secure. However, as Steriade (1995a) notes, no
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cases besides that of sonorant [voice] appear to exist. It is thus well worth considering alternatives
that generalize to other phenomena, and avoid the proliferation of derivational stages that temporary
underspecification requireBxtant accounts of Lyman's Law which make no appeal to temporary
underspecificatiorran be found in Ric€1993),Lombardi(1995), Steriade (1995a), attd and

Mester (1996); discussion of their relative geneahlity would unfortunately take us far too afield.

The crucial point here is that their very existence shows that dealing with each of Lyman's Law and
post-nasal voicing can, and probably should, be a separate undertaking.

In sum, the redundant featureensingand *NC analyses of pgi-nasal voicing extend to
different phenomena: sonorant [voice] underspecification, and theff€s respectively. While the
conspiracies examined here and in Pater (1996) firmly establish the need for a unified treatment of
the NCeffects, neither empirical nor theoretical exigencies force an analytic consolidation of Lyman's

Law and post-nasal voicing.

5 Conclusions

| have argued that nasal substitutiobestanalyzed as fusion of a nasal and voicetdsgruent,

driven by a phonotactic constraint against this sequence, WiNiICh can also be satisfied by nasal
deletion, denasalization, and post-nasal voicing. The traditional analysis of nasal substitution, and the
recent analysis of post-nasal voicing in 1t6, Mestad Padgett (1995), were shown to capture both

too much, and too little, when cross-linguistic possibilities are taken into consideration. In contrast,
the factorial typology predicted by the permutation of rdmeking of *NC and theFaithfulness
constraints is nearly completely fulfilled.

The fact that languages exercise a range of options in dealing withitia@ions, along with
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the existence of conspiracies between theseffi&Cts, provides strong support for the Optimality
Theoretic program of decoupling phonotactic constraints from Faithfulness constraints, and allowing
them to be freely ranked with respect to one another. However, the apparent lackpdrti@sis

raises an intriguing question for future research: Is it the casevéat phonotactic constraint is
satisfied in all of theways predicted byhe permutation of theankings between it and the
Faithfulness constraints? Gaps in factorial typologies often serve as indications that constraints must
be reformulated, but persistent links between marked configurations and the processes used to repair
themwould seem to force a mofendamental shift itheoretical assumptions. Eithisat, or we

could settle for a theory of grammar that is in some respects only 'exegetically adequate’, as opposed
to 'explanatorilyadequate’, that is, we could resintentwith having 'made somprogress in
understandindhe facts ashey are, though not in theense of showing that they couldt be
otherwise' (Anderson 1979: 18). Sussignation would be disappointitigough, inlight of the

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

Finally, I would like to conclude by commenting on an issue that bears more directly on the
main concern of this volume, that ishe nature of the interaction between phonology and
morphology. The primary role of morpheme-specific Faithfulness in McCarthy and Prince (1994b),
and Urbanczyk (1996) is to explain prosodic influencesorphology that were formerly attributed
to templates. In the present paper, a root-specific constraint is ugecbtmt for an influence in
the opposite direction: a morphological restriction on the phonotactically motivated process of nasal
substitution. By keepinghe phonotactic constraint general, amchploying morphologically

conditioned Faithfulnessonstraints, we arable to straightforwardly capture the OshiKwanyama
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conspiracy, in whicltheway that *NCis satisfied depends dhe morphologicalcontext. This is
counter to theusual approach téthe morphological sensitivity oOCP effects, inwvhich the
morphological domain ofhe phonotactic constraiitself is stipulated (McCarthy 1986vlyers

1994). Sigificantly, cases like OshiKwanyama, iwvhich there aredifferent responses to a
phonotactic constraint depending tre morphological environment, cannot be dealt with in
Optimality Theory by proliferating domaispecificphonotactic constraints. Whatever the ranking

of such specifigphonotactic constraintsight be, the lowest rankeBaithfulnessconstraint will

always be the one that is violated. It is to be expected that continued examination of the differences
in empiricalscope between these, asll asother approaches tmorphological influences on
phonology, should@ield aclearer understanding of tipeinciples underlying morphophonological

processes.

-37-



References

Alderete, JohnJill Beckman, Laura Benu&malia Gnanadesikan, John McCarthy, and Suzanne
Urbanczyk. 1996.Reduplication and Segmental Unmarkednéds., University of
Massachusetts, Amherst.

Anderson, Stephen R. 1979. On the Subseqbevelopment of the 'Standard Theory' in
Phonology. InDaniel A. Dinnsen(ed.) Current Approaches to Phonological Theory
Bloomington: Indiana University Press.

Archangeli,Diana and DouglaBulleyblank.1995.Grounded PhonologyCambridge, MA: MIT
Press.

Beckman, JillLaura Walsh, and Suzanne Urbanczyk £9dL995 Papers in Optimality Theory:
University of Massachusetts Occasional Pag&sUniversity of Massachusetts, Amherst:
GLSA.

Chomsky, Noam, and Morris Hall&968.The sound pattern of EnglisNew York: Harper and
Row.

Cohn, Abigail C. 1993. The Status of Nasalized Continuants. In Huffman and Krakow, 329-368.

Cohn, Abigail C., and John J. McCarthy. 1994. Alignment and parallelism in Indonesian phonology.
Ms., Cornell University, Ithaca, N.Y., and University of Massachusetts, Amherst. [Revised
version to appear ibinguistic Inquiry.

Drachman, Gaberell, and Angeliki Malikouti-Drachman. 1973. Studies in the Acquisition of Greek
as a Nativdanguage: I. SomPreliminary Findings ofhonology.Ohio State Working
Papers in Linguisticd5. 99-114.

Dziwirek, Katarzyna. 1989. Malagasy Phonology and Morpholbigguistic Notes from La Jolla
15.1-30.

Flemming, Edward. 199%erceptual Features in Phonolagyh.D. dissertation, UCLA.

Friberg, Timothy and Barbara Friberg. 198htes onKonjo Phonology. In).N. Sneddon (ed.)
Studies in Sulawesi LinguistiBart 2. NUSA Linguistic Studies, Jakarta, Indonesia.

Givon, Talmy. 1970. The Si-Luyana language. University of Zambia, Institute for Social Research,
Communication 6.

Gnanadesikan, Amalia E. 1995. Markedness and Faithfulness Constraints in Child Phonology. Ms.,
University of Massachusetts, Amhert.

-38-



Goldsmith, John. (ed.) 199 Handbook of Phonological Theorgambridge, MA:Basil
Blackwell.

Halle, Morris and George N. Clements. 198Bblem Book in Phonologgambridge: MIT Press.
Hayes, Bruce. 1986. Assimilation as spreading in Toba Blataduistic Inquiry17: 467-499.

Hayes, Bruce. 1995. A Phonetically-Driven, Optimality-Theoretic Account of Post-Nasal Voicing.
Handout from MIT colloquium, 4/28/95.

Henry, Jules. The Kaingang Langualjgernational Journal of American Linguistidgl.194-204.

Herbert, Robert K. 1986Language Universals, Markedness Theory, and Natural Phonetic
ProcessesBerlin: Mouton de Gruyter.

Huffman, Marie K.1993. Phonetic Patterns dasalization and Implication$or Feature
Specification. In Huffman and Krakow, 303-327.

Huffman, Marie K.1994.Laryngeal specificationfor the implementation of nasalslandout of
paper presented at the University of Deleware, November 14.

Huffman, Marie K., and Rena A. Krakow (eds.) 199Bhonetics and Phonology 5: Nasals,
Nasalization, and the VelurBan Diego: Academic Press.

[t6, Junko and Armin Mester. 1986. The Phonology of Voicing in Japabiesgiistic Inquiryl17.
49-73.

[t6, Junko and Armin Mester. 1996. Structural Economy and OCP Interactions in Local Domains.
Invited Lecture, Western Conference on Linguistics.

[td, Junko and Armin Mester, andJaye Padett. 1993. Licensing and Redundancy:
Underspecification Theory i®©ptimality Theory. Report no. LRC-93-07,inguistics
Research Center, UC Santa Cruz.

[td, Junko andArmin Mester, andJaye Padett. 1995.Licensing and Underspecification in
Optimality Theory.Linguistic Inquiry26:571-614.

Jun, Jongho. 199%erceptual and Articulatory Factors in Place Assimilation: An Optimality
Theoretic ApproachPh.D. dissertation, UCLA.

Kawasaki, Takako. 199%oicing andCoda ConstraintdMcGill Working Papers in Linguistics
Volume 1, 22-45.

-39-



Kenstowicz, Michael, and Charles Kissebelftfi79. Generative Phonology: Description and
theory.New York: Academic Press.

Kiparsky, Paul1993.Blocking in nonderived environmen®honetics and Phonology 4: Studies
in Lexical Phonology ed. by Sharon Hargus arllen Kaisse,277-313. San Diego:
Academic Press.

Kirchner, Robert. 1995. Contrastiveness ipiphenomenon of constraint ranking Aroceedings
of the Berkeley Linguistics Society

Kisseberth, Charles. 1970. On the functional unity of phonological tulds.291-306.

Lamontagne, Greg, and Keren Rice 199% d&krespondence Account of Coalescence. In Beckman
etal., 211-223.

Lapoliwa, Hans. 1981A Generative Approach to the Phonology of Bahasa Indon€saiaberra:
Pacific Linguistics D 34.

Lombardi, Linda. 1991. Laryngeal features and laryngesadralization. PhD dissertation, University
of Massachusetts, Amherst.

Lombardi, Linda1995.Why Place and Voice amBifferent: Constraint Interactions and Featural
Faithfulness in Optimality Theory. Ms, University of Maryland.

Maddieson, lan. 198#atterns of Sound€ambridge University Press.

Maddieson, lan, anBeter Ladefoged.199Bhonetics of Partially Nasal Consonants. In Huffman
and Krakow, 251-301.

McCarthy, John. J. 1986. OCP Effects: Geminationfamayemination.Linguistic Inquiry17. 207-
263.

McCarthy, John. 1993. The Parallel Advantage: Containr@amtsistency, and Alignment. Handout
of talk presented at ROW-1, Rutgers University, New Brunswick, N.J.

McCarthy, John, and lan Prince. 1993aProsodic Morphology I: Constraint Interaction and
SatisfactionUniversity of Massachusetts, Amherst, and Rutgers University, New Brunswick,
NJ, ms. [Forthcoming MIT Press].

McCarthy, John, and Alan Prince. 199&®neralized Alignment. Yearbook of Morphology 1993
ed. by Geert Booij and Jaap van Marle, 79-153. Dordrecht: Kluwer.

-40-



McCarthy, John, and Alan Prince. 1994a. The Emergence of the Unnfarkededings of NELS
24.333-379.

McCarthy, John and Alan Prince. 1994b. Prosodic Molggy: an overview. Talks presented at the
OTS/HIL Workshop on Prosodic Morphology, University of Utrecht.

McCarthy, John, and Alan Prince. 1995. Reduplicative Identity. In Beckman et al., 249-384.
McCarthy, John, and Alan Prince. This volume. Faithfulness and Identity in Prosodic Morphology.

Mills, Roger F. 1975Proto South Sulawesi and Proto Austronesian Phonolbigyversity of
Michigan doctoral dissertation.

Mohanan, K. P. 1991. On the Bases of Underspecificiistoral Language and Linguistic Theory
9. 285-325.

Mohanan, K. P. 1993. Fields of Attraction in Phonoldfye Last Phonological Ruled. by John
Goldsmith, 61-116. University of Chicago Press.

Myers, Scott. 1994. OCP Effects in Optimality Theory. Ms, University of Texas.

Newton, Brian.1972. The Generative Interpretation of Dialect. A Study of Modern Greek
Phonology Cambridge University Press.

Nurse, Derek, and Thomas J. Hinnebusch. 19@@&hili and Sabaki: a linguistic historerkeley:
University of Los Angeles Press.

Odden, David, and Mary Oddet®85. OrderedrReduplication in KiheheLinguistic Inquiry 16.
497-503.

Ohala, John J. and Manjari Ohala. 1991. Reply to commentBtuoaeticad8.271-274.

Ohala, John J. and Manjari Ohala. 1993. The phonetics of nasal phonology: theorems and data. In
Huffman and Krakow, 225-249.

Onn, Farid M. 198QAspects of Malay Phonology and MorpholoBgngi: Universiti Kebangsaan
Malaysia. [Published version of 1976 University of lllinois dissertation].

Orr, Carolyn. 1962. Ecuad@Quichua Phonologyn Studies in Ecuadorian Indian Languages.
by Benjamin Elson, 60-77. Norman, Oklahoma: Summer Institute in Linguistics.

Padgett, Jaye. 1995b. Feat@assedl. Handout oftalk presented at thidolland Institute of
Linguistics Phonology Conference, University of Amsterdam, January 1995.

-41-



Pater, Joe. 1996. *N®roceedings of NEL36.

Pelankahu, R. AAbdul Muthalib, and MZain Sangi1983.Struktur Bahasa Mandadakarta:
Pusat Pembinaan dan Pengembangan Bahasa.

Pierrehumbert, Janet. 19T3ssimilarity in the Arabic verbal roat®roceedings of NEL33, 367-
381.

Piggott, Glyne L. 1988. Prarmalization and Feature Geomefyoceedings of NEL$9, 345-352.

Piggott, Glyne L.1992. Variability in Feature Dependency: The Case Ndsality. Natural
Language and Linguistic Theoty).33-77.

Piggott, Glyne L. 1993. The geometry of sonorant features. Ms., McGill University.

Piggott, Glyne L1995. Featur®ependency in Optimalityheory:Optimizingthe Phonology of
Sonorants. Ms., McGill University.

Poedjosoedarmo, Soepomo. 198&anese Influence on Indonesi@anberra: Pacific Linguistics
D 38.

Prince, Alan S. and Paul Smolensky. 199@timality Thery: Constraint Interaction in Generative
Grammar Ms, RutgersUniversity and University of Colado at Boulder. [Forthcoming
MIT Press].

Rice, Keren1993. Areexamination ofhe feature [sonorant]: The status of 'sonorant obstruents'.
Languages9.308-44.

Rice, Keren, and Peter Avery. 1989. On the Interaction between Sonorancy and V@oomgo
Working Papers in Linguistick0.65-82.

Rosenthall, Samuel. 198Bhe Phonology of Nasal-Obstruent Sequeniisster's Thesis, McGill
University.

Russell, Kevin. 1995. Morphemes and candidat@pimmality Theory. University of Manitoba&s.

Schadeberg, T. 1982. Nasalization in Umburddwrnal of African Languages and Linguistits
109-132.

Selkirk, Elisabeth1988. Dependency, Place, and the Notion “Tier”. University of Massachusetts,
Ambherst,Ms.

-42-



Smith, Neilson V. 1973The acquisition of phonology: a case studgmbridge University Press.

Stahlke, Herbert. 1976. Segment Sequences and Segmental Busili@s in African Linguistics
7.44-63.

Steinbergs, Aleksandra. 1985. The Role of MSC’s in OshiKwanyama Loan Phorfstiodies in
African Linguistics16.89-101.

Steriade, Donca. 1993. Closure, Release, and Nasal Contours. In Huffman and Krakow, 401- 470.

Steriade, Donca. 1995a. Underspeation and Markedness. In John Goldsmith (Bl&pdbook of
Phonology 114-174. Cambridge: Basil Blackwell.

Steriade, Donca. 1995b. Positional neutralization. Ms, UCLA.

Teoh, Boon Seong. 198&spects of Malay Phonology -- A Non-Linear Approadhbana:
University of Illinois at Urbana-Champaign doctoral dissertation.

Topping, Donald M1969. A Restatement of Chamorro Phonolofgythropological Linguistics
11.62-77.

Topping, Donald M. 1973Chamorro Reference Gramma#onolulu: University of Hawaii Press.

Trigo, R. Lorenza. 1993. The Inherettusture of Nasal Segments. In Huffman and Krakow, 369-
400.

Uhrbach,Amy. 1987.A Formal Analysis of Reduplication and its Interactwith Phonological
and Morphological ProcesseBhD dissertation, University of Texas at Austin.

Urbanczyk, Suzanne. 1998atterns of Reduplication in LushootseBti.D. dissertation, University
of Massachusetts, Amherst.

Vogel, Irene. 1978\Nasals and nasal assimilatipatterns, in th@cquisition of Chicano Spanish.
Papers and Reports in Child Language Developnidit-214.

Wonderly, William. 1951. Zoque llInternational Journal of American Linguisti¢§.105-123.

Ziervogel, D., P.J. Wetzel, and T. N. Makuya. 19%2Handbook of the Venda Languageetoria:
University of South Africa Press.

Zuckerman, Suzann&972.The migratory habits of nasal consonants: A study in phonological
universals Ohio State University M.A. thesis.

-43-



	Austronesian Nasal Substitution and other NC Effects
	Recommended Citation

	tmpY0ZiUq.pdf

