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CHAPTER 1

INTRODUCTION

11  Introduction
This dissertation presents a formal theory of markedness, set within Optimality
Theory. Two leading ideas behind the theoretical proposalsare stated in (1).

(0] Leading Ideas
(a) Markedness rel ations between categories may beignored, but never reversed.

(b) The more marked an element is, the greater the pressure to preserveit.

The genera issues that this dissertation addresses are outlined in 81.1.1. The
leading ideasin (1) are discussed in §1.1.2.

Section 1.2 presents a synopsis of the theory, and §1.3 identifies its empirica
implications. Section 1.4 containsan outline of this dissertation.

111 Markedness: Issues

A number of phonological phenomena treat certain classes of segments differently
from others. For example, non-assimilated epenthetic consonants are dways corond [t sn
I r] or glottal [? h]; they are never labid [p m f] or dorsa [k n X] (ch.585.3, Lombardi
1998).

Similarly, Place of Articulation is aways neutralized to coronal or dlotta
(ch.686.6). For example, al plain sops in Kashaya are converted into [?] in codas
(Buckley 1994:99). In contrast, there is no language in which all sops are converted into
the dorsal [k] or labial [p] in codas (ch.686.6).

In contrast, dorsas can trigger assimilation without coronals doing so. For
example, sops and nasals in Korean mugt assmilate to a following [k] while they retain
their underlying place of articulation before [t]. Moreover, there is no language where the
opposite occurs where coronal strigger assmilation but dorsa sdo not (ch.785).

As a fina example, dress exhibits a rigid hierarchical preference for certain
segment classes dresswill seek out high sonority segments, ignoring lower sonority ones.
A reevant caseisfound in Gujarati, briefly outlined in (2). For further data, see ch.383.2.

Formal expression of markedness— ch.1

2 Gujarati gtressin brief (Cardona 1965, my own fieldwork)

(a) Stressalow vowel [d]
[tadzetor]  ‘recently’ [ménito]  ‘respected (masc.)’
[snemd ‘movietheatre [betdig ‘42

(b) Otherwise stressa non-final non-low peripheral vowel [e s eoi U]
[kojaldi] ‘litlecuckoo’  [tf"okrio] ‘girls
[wismoron] ‘forgetfulness [komiso] ‘shirts

(c) Otherwise stress apenult central vowel [s]
[pstang] ‘kite [pardbdi] ‘water-dispensng shed'
[rom3qu] ‘toy’ [Karu] ‘does, do’

Gujarati dtress treats vowels in a hierarchical manner: gress relies on a vowel
scaein which[a] ispredominant, followed by mid and high peripheral vowels, and finally
by [9].

Gujarati stress also raises the issue of universality. Many other processes aso
refer to the same vowel scale used in Gujarati (i.e. the vocalic part of the sonority hierarchy
—ch.383.2, Sievers 1881, Jespersen 1904). While some languages make fewer distinctions
among the vowes for gress assignment and others make more, al follow the same
hierarchy (ch.383.5). More importantly, the opposte ‘anti-Gujarati’ Situation never
occurs: there is no language in which stress ignores [a] and seeks out a non-low vowel
instead.

Another issue relates to the versatility and consistency of the scae in different
processes The vowel scale described above is not only used for placing primary stress.
Pichis Asheninca refers to it in locating secondary stress (J.Payne 1990), and
syllabification in many languages refers to the same scale (e.g. Hooper 1976, Harris 1983,
Selkirk 1984, Dell & Elmedlaoui 1985, 1988, Prince & Smolensky 1993:ch.1, Blevins
1995). It isalso relevant to processes such as neutralization (ch.6, Crosswhite 1998, 1999,
2000) and coalescence (ch.8).

Even the few examples given above indicate that there i sa cross-process and cross-
linguistic cons stency in terms of the classes of elements that are set in opposition to each
other. For Place of Articulation digtinctions, dorsasand labials are treated didtinctly from
corondls and glottal; for vowels sonority determines hierarchical relations The
recognition of the cross-linguidic consdency of hierarchies has led to theories of
‘markedness — attempts to provide a unified explanation of the phenomena discussed
above (classcally: Jakobson 1941 et seq., Trubetzkoy 1931, 1939, Greenberg 1966;
general discussion: Moravesik & Wirth 1983, Eckman et a. 1983; for work in generative
frameworks: Chomsky & Halle 1968:ch.9, Stampe 1972, Cairns & Feinstein 1982, Prince
& Smolensky 1993, Caudey 1999b).

The aim of this dissertation isto provide a formal theory of markedness relations.
In other words, the aim is to provide a formal account of why certain phenomena treat
certan segment classes as distinct from others and why there is both cross-phenomena and
crosslinguitic consigency in this treatment.

There are a number of chalenges to any such theory. Processes can collapse
certain markedness digtinctions (§1.1.1.1), and even ignore markedness entirdy (§1.1.1.2).
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In addition, the mos marked dements can be retained while less marked ones are
eliminated (81.1.1.3).

1.1.1.1 Conflating markedness distinctions

A complicating factor for markedness is that — on the surface — markedness
diginctions are only partialy uniform cross-linguistically. Markedness categoriesthat are
digtinct in some languages may be fused — or ‘ conflated’ —in others

An example of conflation is found in the Gujarati case presented in the preceding
ection. This sysem had ‘ sonority-driven’ stress — where stress placement is senstive to
vowel quality. Notably, Gujarati treats mid and high peripheral vowels in the same way
for stress purposes. Stress does not avoid high vowes for mid peripheral vowels —
[tf'okeio] ‘girls, *[tf"6krio], nor does stress avoid mid vowels for high vowds e.g.
[tfum:éter] ‘74, *[tfGmioter]. In other words, the distinction between stressed high and
mid peripheral vowelsisignored in this sysem. Thiswill be caled ‘category conflation’
(or just ‘conflation’ for short). The theoreticd sgnificance of conflation has been
previoudy recognized in Kenstowicz (1996), Prince (1997a,b,c, 1998, 1999), and in my
own work (de Lacy 1997a, 1999a, 2000a, 2002b).

Languages differ asto which categories they conflate. For example, chapter 383.3
discusses dressin the Uralic language Nganasan; this language conflates schwa with high
vowelsin gress placement, and mid peripheral vowels with low vowels (Helimski 1998).
The result is a vowel scale |+,9,i,ue,0,a | for Nganasan sress, compared with Gujarati’s
|o0,u,e0e,0 Ca|. Chapter 3 shows that conflation can apply to any contiguous part of
the sonority scale, and conflate any number of categories Conflation also applies to other
scales, with a variety of effects. Examples of conflation of the Place of Articulation scale
aregiveninch.585.3.

In short, an adequate theory must not only be able to make category distinctions
(eg. high vs mid peripheral vowels in Nganasan), but collapse them as well (as in
Gujarati). While allowing conflation, though, it is crucia to prevent reversas of the
hierarchy: in no language does stress avoid mid periphera vowels for high peripheral ones
More concretely, an adequate theory must explain why (i) mid vowels are more desirable
for dress than high peripheral vowels in Nganasan, (ii) stressed mid and high vowels are
equaly desirable in Gujarati, and (iii) high vowels are never more desirable than mid
vowelsin the stress system of any language.

In summary, the present theory aims to explain why hierarchical markedness
relations can be ignored, but never reversed. In dightly different terms, the observation
arrived at here is that no statement of the form “x is universally more marked than y” is
true. Rather, the form of such markedness statements should be “y is never more marked
than x”, so allowing for stuationswhere y and x are treated as being equaly marked.

* Category conflation is different from ‘tier conflation’ (Halle & Vergnaud 1987), which is the elimination
of aline of marksin ametrica grid.

Formal expression of markedness— ch.1

1.1.1.2 Processes that ignore mar kedness entirely

A dgnificant difficulty in providing a comprehensive account of markednessisthat
many processes do not treat categories in an asymmetrica way — they are seemingly not
constrained by markedness considerationsat all.

For example, there are almost no asymmetries in vowel epenthess (cf consonant
epenthes's — ch.585.3.3.3). Epenthetic vowels may be any of the set [ 5 i w e ¢ d
(ch.484); there is no asymmetry based on height or peripherality. The only asymmetry
relates to roundness round vowel s cannot be epenthetic (putting aside incidental processes
like roundness harmony).

Similarly, there are dmost no typological asymmetries in segmenta inventories
(ch.6). The term ‘inventory’ is used here to refer to the surface segments found in a
language; it may be further modified by a prosodic postion such as ‘ coda inventory’, being
those segmentsthat can appear in syllable codasin alanguage.

For example, Hawaiian and Y ellowknife Chipewyan have the highly marked stops
[k p 2], but no less marked coronal [t] (Pukui & Elbert 1979, Haas 1968 resp.). In contragt,
Tahitian lacks a [K], having the stop inventory [p t ?] in onsets (Coppenrath & Prevost
1974), Ayutla Mixtec lacks a [p], having only [k t ?] in native words (Pankratz & Pike
1967), and Maori lacks[?] (having [k p t] — Bauer 1993).

Similarly, there are no implicationa universas relating to the undergoers of
assmilation (ch.787.2.2). For example, only coronds undergo assmilation in Catalan;
labids and dorsals do not (Mascaré 1976). |In contragt, only labias and dorsals undergo
assmilation in Sri Lankan Portuguese Creole; coronas do not (Smith 1978, Hume &
Tserdanelis 1999).

There are no asymmetries relaing the output of segment coaescence (ch.8). If two
segments are fused into one, the resulting segment may retain either the marked or the
unmarked value of the input segments. For example, coalescence of /b" and /t/ in Pali
yields [d"] — an output that preserves the unmarked coronal PoA of the /t/. In contrast,
coaescence of /p/ and /t/ in Gnanadesikan's (1995) child language data resultsin the more
marked PoA — labial.

As a sde note, all of the processes just cited have been argued to exhibit
markedness asymmetries in previous work. The chapters cited provide evidence thet this
isnot s0.

In short, an adequate theory must aso account for why the processes cited above
areinsensitive to markedness digtinctions

1.1.1.3 Processes that preserve marked elements

A major issue for a theory of markedness is that less marked elements can be
eliminated while more marked elements are retained. Such a Stuation is contrary to
expectations: the traditional notion behind markedness is that grammars seek to eliminate
highly marked structures (* markedness reduction’). Processes that retain marked structures
do exactly the opposite.

The Major Place of Articulation scaleisprovided in (3) for convenience ‘dorsal’ is
the most marked element and ‘ glottal’ isleast marked (ch.585.3, Lombardi 1998).
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(©)) Major Place of Articulation Scale
| dorsal Olabia Cicoronal Cglottal |

The Nepalese language Yamphu provides a relevant example of preservation of
marked Place of Articulation. In this language, coda corona sops (i.e. /t/ and /t)
debuccalize to [?] while the more marked /k/ and /p/ remain unchanged. As a note on the
data in (4), voiceless stops voice intervocalically in Yamphu (thus /heet-u-1)/ surfaces as
[headug]). The firg two forms in (48) have an underlying /t/, the second two have an
underlying geminate /t:/. The data is from Rutgers (1998); further data is provided in
chapter 686.3.

(4) Y amphu /t(;)/-debuccalization (ch.6, Rutgers 1998)
@11 - [, /t/ - [?]
[nami?] ‘daughter-in-law’  cf [nam:id-a&®] {instrumental/ergative}

[hee?-ma]  ‘to bite' cf [head-u-] ‘I nibbled at’
[tri?-ma]  ‘contrary’ cf [kap-trid-u] ‘ he has (unexpectedly)’
[Ki?-ma]  ‘tobring cf [jag-g"it:-u-n] ‘1 brought it for him’
[g7-ma] ‘to hit’ cf [dt:-g] ‘hit+past’, [St:-ig] “hit+exp.’
(b) I/~ [Pl
[K"ap] ‘language
[kep-ma]  ‘dick +infinitive
(c) /k/ - [K]

[a2liK] ‘bendy’
[K'ak-pa]  * scrape one' sthroat + perform act’
[aktok] ‘like that’

The issue raised by Yamphu iswhy the more marked dorsals and labids should be
exempt from debuccalization while the less marked corona s are not.

Similar dtuations are found in assmilation and codescence. Chapter 787.2
describes severa cases where dorsals and labid s are prevented from assimilating while
coronals are not. A famous case is Catalan, in which the coronal /r/ milates while the
labid /m/ and dorsal /ij/ do not (Mascar6 1979).

Chapter 8 presents severa cases of segment coa escence where the most marked
feature value is retained. For example, when Attic Greek vowels coalesce, the resulting
output vowel keeps the marked [+round] feature: /mist"o+e:te/ — [mist"s:te] ‘you may hire
out’, *[mist"e:te] (ch.888.2, de Haas 1988).

On the other hand, the processes jugt cited d o alow the most marked element to
be eliminated while the least marked element isretained. For example, the highly marked
/k/ is eliminated in Standard Malay codas, while the less marked /p/ and /t/ are retained
(ch686.1). There is a0 an exact opposte to Cadan for assimilation: in Sri Lankan
Portuguese Creole, labias [m] and dorsals [n] assmilate while coronds [n] do not
(ch7§7.4.2). Finally, the unmarked value can emerge in coalescence: in Pali, coalescence

Formal expression of markedness— ch.1

of a labid and a coronal produces a corona (eg. /leb™tuny - [lad:"um] ‘take
{infinitive}") (ch.888.4).

The claim that there are no asymmetries in assmilation and coaescence is
controversal (cf Mohanan 1993, Jun 1995, de Haas 1988), s0 extensve evidence for the
empirical claims made aboveis provided in chapters 6-8.

In summary, unmarked elements may be eiminated, while marked elements are
retained (asin Yamphu, Cataan, Attic Greek). However, the opposte Stuation may also
occur: marked eements may be eliminated while unmarked ones remain (asin Maay, Sri
Lankan Portuguese Creole, Pali).

1.1.2 Leading Ideas
Thisdissertation explorestwo leading ideas, repeated from (1) for convenience.

5) (a) Markedness rel ations between categories may be ignored, but never reversed.
(b) The more marked an element is, the greater the pressure to preserveit.

Of course, (1)/(5) contain informal statements; a formal i mplementation is outlined
in 81.3, st in Optimality Theory. The import of the leading ideas will be discussed
informaly here, not only for the sake of crosstheoretic applicability, but because it may
help clarify the aims and reasons for the theoretical implementation in the next section.

The leading ideas in (5) can be used to account for all of the markedness-related
phenomenaidentifiedin 81.2.1. (5a) and (b) will bediscussed in turn.

. Leading Ideal: “xisnever less marked than y”

Statement (5a) expresses the notion that categories may be conflated. In previous
conceptions of markedness, markedness hierarchies are rigidly hierarchica (e.g. Jakobson
1941, Prince & Smolensky 1993). In the present theory, markedness relations may be
collgpsed. So, if x is more marked than y in some grammar, x is never less marked than y
in any grammar. This collapse allows for grammars in which x and y are conflated in
terms of markedness for some process

Thisideaaims to account for cases where markedness distinctions can be ignored,
asin Gujarati stress placement (81.1).

. Leading Idea ll: the more marked, the more preserved

Statement (5b) can be used to account for those processes that exhibit no
markedness asymmetries at al, and for those which prevent highly marked elements from
undergoi ng some process.

Phenomena that exhibit no markedness asymmetries follow from both the nature of
markedness constraints and from the action of marked-element preservation. Asa smple
example, §1.1.1.2 observed that there are no asymmetries relating to the output form of
segmental inventories. I1nother words, any segment may be missing from an inventory.

Inventories that lack a highly marked element exhibit a dandard case of
markedness reduction: the more marked elements are eliminated while the less marked
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ones are retained. In contrast, inventories which lack less marked elements but retain
highly marked ones (e.g. [k p ?]) come about through the action of marked-preservation:
highly marked elements are preserved while less marked ones are eliminated.

The net surface result of markedness reduction and marked-preservation is that
certaln phenomena seem to be insenstive to markedness concerns atogether.

The same account can be used to explain why there are no markedness asymmetries
for the output of coalescence, and the undergoers of ass milation.

Cases where the least marked element emergesin coalescence (e.g. /p+d/ — [t]) are
due to markedness reduction, while cases where the most marked emerges (eg. /p+d/ —
[b]) are due to retention of the marked element.

For assmilation, cases like Catalan where only coronas undergo assimilation
follow from marked-preservation: dorsals and labias are exempt from an otherwise
general assmilation process In contrast, ass milation sysems like Sri Lankan Portuguese
Creole's — where only marked elements undergo assimilation — are due to markedness
reduction. Assmilation isa means of reducing overall markedness, so dorsals and labia's
assmilate. Coronalsdo not ass milate because they are aready adequately unmarked.

In short, markedness reduction produces systems in which highly marked elements
are eliminated, while marked-preservation produces systems in which only the least
marked elements are eliminated. The net result is that certain phenomena are apparently
insensitive to markednessrelations

This proposal aso explans why certain phenomena always exhibit markedness
asymmetries. For example, dorsals and labials can never be produced by consonant
epenthes's (putting aside incidental processes like assmilation). This follows from (i)
markedness reduction: the least marked element will always be inserted (i.e. corona's and
glottalg), and (ii) marked-preservation: snce there is no input element, there is nothing to
preserve, 0 preservation isirrelevant for epenthesis In short, consonant epenthesisis a
‘pure’ expresson of markedness reduction; marked-preservation isirrelevant.

11.3 Summary

To summarize, the aim of this dissertation is to present a forma theory of
markedness, set within Optimality Theory. Importartly, this dissertation does not aim to
deal with issues such as the phonetic basis for sonority and Place of Articulation scde.
The scales presented in the following chapters (and above) are condructed from
phonological evidence only (seech.3, ch.5).

Apart from the Sonority Hierarchy, many other scades have been proposed,
including scales for place of articulation (ch.5, Jakobson 1941), vowel height (Clements
1991), consonantal dricture (Steriade 1993), inherent voicing (Gnanadesikan 1997), and
tone (Ping 1996, 1999, de Lacy 1999a, 2002b).

Scales are by no means a peculiarly phonologica phenomenon. McCarthy &
Prince' s (1994, 1995) morphological hierarchy of | Root UAffix | has been shown to have
sgnificant consequences for phonological processes Scales relevant to syntax include the
thematic hierarchy (Grimshaw 1990 and others), and scales of person and animacy
(Silvergein 1976, Dixon 1979, Aissen 1999).

Formal expression of markedness— ch.1

The influence of scales is pervasve. Apat from syllabification and dress
assgnment, the sonority scale influences foot ructure and segmental cooccurence (see
chapters 3, 4). The tonal scale can affect prosodification (de Lacy 1999a, 2002b), while
the Place of Articulation and other subsegmental scales cause many subsegmental changes
(e ch.6-8).

The influence of scdes is adso dgnificant in syntax. The thematic hierarchy
determines the initial/base postion of arguments, while animacy has a significant role in
syntax (Slvergein 1976, Dixon 1979, Aissen 1999, Woolford 1999). Syntactic and
morphologicd scales will not be examined in this dissertation, though the general
principles of scale composition proposed here could be extended to them. For relevant
comments, see ch.9.

. Where do scales come from?

Before moving on to discuss the theory proposed herein, a comment must be made
about the subgtantive bassof scales. Theissues and proposa sin this dissertation naturally
raise the question “Where do scales come from?” In other words, is there a subgtantive
basis for scaeslike the sonority hierarchy and Place of Articulation scale? If 0, how does
ascale come about?

While these quedtions are s gnificart, they are not addressed in this dissertation. In
fact, this dissertation begins where this question ends: the proposals herein are about how
scaes relate to the formal apparatus of OT, not about the origins of scaes The theory
presented below does not assume anything — and does not need to assume anything — about
scales except that constraints refer to them. The proposals about the relation of scales to
the formal apparatuswill hold regardiess of where scales come from.

12 Theory

This section outlines a formal theory of markedness scalereference, set within
Optimality Theory (Prince & Smolensky 1993). For details, see chapter 2.2 Optimality
Theory is admirably suited to formally express the leading ideas in (1). In particular,
violability of congraints will play a centra role in the following theory — in many cases,
the winning form will necessarily violate some markedness- or faithfulness-related
constraint.

Underlying the following proposalsisthe clam that for every scale there isa set of
markedness condraints and a set of faithfulness condraints Both scalereferring
markedness and faithfulness constraints have three propertiesin common, givenin (6).

2 From here on it is assumed that the reader is familiar with Prince & Smolensky (1993), as well as the
proposals of McCarthy & Prince (1993ab, 1995).
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(6) Core Properties of Scale-Referring Congtraints
For every set of constraints C that refersto ascale S
(a) Every congtraint in C refersto a contiguous range of S, and
(b) Every constraint in C refersto the most marked element of S, and
(c) The congraintsin C can be ranked freely; there are no fixed rankings

The meaning of the term ‘refers differs depending on whether the constraint is a
markedness or faithfulness one. Scale-referring markedness condraints are discussed in
81.2.1, and faithfulness constraintsin 81.2.2.

A fina property adopted hereis‘completeness : for every distinct st of constraints
C that refersto a scale S, there are as many congtraints in C as there are elementsin S
(after Green 1993). Therefore, the markedness congtraintsthat refer to the scale | o CB Oy |
arethree in number, asare the number of faithful ness congtraints.®

121 Markedness

The issue that underliesthis section is how to account for category conflation. The
proposd that condraintsrefer to arange of a scale (6a) and that there are no fixed rankings
(6¢) are significant in thisregard.

The idea that scale-referring markedness congraints refer to a range of a scale has
been discussed most extensively by Prince (1997 et s2q.) (also de Lacy 19973, 20008, see
ch.28§2.2.3 for further discussion of precursors). In Prince' s terminology, congraints like
those in (7) are in a ‘dringency’ relation to each other; accordingly this term will be
adopted here.

For purposes of illugration, the Place of Articulation (PoA) scale given in (3) will
be used here (i.e. | dorsa Olabia Ccoronal Oglottal [). The set of constraints that conforms
to the propertiesligedin (6) isgivenin (7).

(7) PoA markedness congtraints

*{dorsal} For every dorsal segment, assgn a
violation.

*{dorsdl,|labial} For every segment that is either dorsal or
labid, asign aviolation.

*{dorsd,|abial ,coronal} For every segment that is dorsal, labial, or

coronal, assign aviolation.
*{dorsd,labial,coronal,dottal} For every segment that is dorsal, labid,
coronal, or glottal, assgn aviolation.

As an example, the constraint *{dors, lab} assigns a violation for every segment
thet has either dorsal or labial Place of Articulation: [kapa] therefore incurs two violations
of *{dors lab}.

3 It isimpossible to know whether Completenessis valid at this point. It can only betested in the context of
fafull tfheo;ly (;f scales (as opposed to the present theory, which is about scale-referring congraints not the
orm of scales).

Formal expression of markedness— ch.1

The congtraintsin (7) conform to the propertiesin (6). They all assign violationsto
a contiguous range of the scale; for example, no condraint assgns a violation to coronals
and dorsal swithout also assgning it to labials(6a). All the condraints militate againg the
marked endpoint of the scale — i.e. dorsas (6b). After (6¢), the condraints ranking is
freely permutable. Finaly, the constraint set is complete— there are as many constraints as
there are scale didtinctions

There is a close relation between the free ranking of the congdraints and the
properties in (6a) and (6b). In order for the condraints to be freely rankable yet till
express the PoA scale' s hierarchical relations it is necessary for the congraints to refer to
contiguous parts of the scale. The quag-tableau (8) illudtrates this point.

(8) Stringent markedness
*{dors} i *{dorslab} i *{dors|ab,cor} | *{dors|ab,cor,glotta}
? : : 3 *
t * *
p * * ! *
k * * * *

Tableau (8) shows that [?] is the most harmonic consonant in terms of the PoA-
referring markedness constraints.  The constraints ranking makes no difference to this
result: if *{dorslab,cor,glottal} outranked al the other condraints, [?] would gill be more
harmonic than [t], [p], and [K]. Constraint ranking is irrelevant in effecting a hierarchy
because glottal's incur a proper subset of the violations of all other PoAs  So, after mark
cancellation glottals will have no violations of any PoA-markedness congraint while all
other PoAswill violate at least one congraint. The same point istrue for [t] vs[p] and [K]:
no ranking of the constraintswill favour [p] or [K] over [t]. A smilar situation emerges for
[p] and [K]: no ranking will favour dorsals over labids. In thisway, the congdraints express
the hierarchical relations of the PoA scale.

It is important to point out thet although ranking between the scale-referring
markedness congtraints is irrelevant in establishing a hierarchy, the constraints are ranked
with respect to each other in individual grammars (just as all OT grammars are total
orderings of congraints). Moreover, rankings between scalereferring congtraints are
crucial in accounting for differences in category conflation, asillustrated in §1.3.1.1 and
chapter 3.

If the markedness constraints did not refer to a contiguous range of the scale they
could not be freely rankable. For example, if a congraint *{coronal} existed in CON, it
could not be ranked just anywhere: if *{coronal} outranked al other POA markedness
constraints, it would reverse the hierarchy | dorsal, labial Ocoronal |, favouring dorsals and
labid sover coronals.

The approach to scale-referring markedness constraints just outlined differs from
theories that employ a fixed ranking of scae-referring congraints (Prince & Smolensky
1993). Section 1.3 contains a synopss of the empirica differences between the two
approaches.

10
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Thereisa good deal moreto say about the form of markedness congraints Section
1.2.3 discusses cases where sca es combine with structural elementsto form congraints

12.2 Faithfulness

Scale-based faithfulness constraints also refer to ranges of scales Like scale-
referring markedness condraints, scae-referring faithfulness condraints can be ranked
freely with respect to each other.

For purposes of illugration, the set of Input - Output PoA-referring faithfulness
congtraints is provided in (9). For smilar proposas for Place of Articulation, see
Kiparsky (1994) and Jun (1995).

9) Place of Articulation Faithfulness congraints

IDENT{ dors} If input x is dorsal, then x has the same place of articulation
asits output correspondent X'.
IDENT{ dors,|ab} If input x is dorsal or labial, then x has the same place of

articulation asits correspondent X'
IDENT{dors|lab,cor} If input X is dorsal, labia, or corond, then x has the same
place of articulation asitsoutput corregpondent X'.
IDENT{dors,lab,cor,gl} If input x isdorsal, labial, corond, or glottal, then x has the
same place of articulation asitsoutput correspondent x'.

Asan example, IDENT{dors|ab} requiresinput dorsals and labialsto remain dorsals
and |abialsrespectively in the output. From input /pakal/, the outputs [pata] and [taka] both
incur one violation of IDENT{dorslab}, while [tata] incurs two. Like the markedness
congtraints, the faithfulness constraints dl preserve a contiguous range of the scale, and all
preserve the most marked category — dorsal.

Note that the congraints are ‘asymmetric’ in the sense of Pater (1996, 1999): while
10-IDENT{ dors} bansthe mapping /k/ - [p], it does not ban/p/ - [K] (cf McCarthy & Prince
1995). Thispoint isdiscussed further in ch.787.7.4.

The congtraintsin (9) conform to the propertiesin (6). They all assign violationsto
a contiguous range of the scale; for example, no constraint assigns a violation to unfaithful
mappings from coronals and dorsals without also assigning it to labials (6a). All the
congtraints militate against the marked endpoint of the scale — i.e. unfaithful mappings
from dorsd s (6b). Finally, the condraints ranking isfreely permutable (6c).

The form of the faithfulness constraints effects a hierarchica relation between
different PoAs in terms of preservation. Since every fathfulness congraint mentions
dorsals, dorsals will be subject to the most preservation. Quasi-tableau (10) underscores
thispoint.
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(10)  Stringent faithfulness

IDENT{dors} | IDENT {dorslab} | IDENT {dorslab,cor}
Ikl = [p] or [t] or [?] * ‘ * ‘ *

Ip/ > [K] or [t] or [?] * *

1t/ [K] or [p] or [?] 3 ; *
11 - [K] or [p] or [t] ‘ ‘

As shown by the quas-tableau, glottals are ‘least preserved’ in the sense that all
other PoAs may be preserved while glottals are not. Similarly, coronds are ‘less
preserved’ than dorsals and labias and so on up through the scale. The empirica
consequence of this property is that marked elements may be exempt from processes that
less marked PoAs may undergo, such as assimilation and neutralization. The empirical
consequences of thispoint are discussed in 81.3.

123 Structure

The fina major component of the theory deals with the relation between scales and
prosodic postions For example, the Gujarati case discussed in §1.1 refers to the relation
between sonority and the main stressed syllable. In contrast, certain other scales seem to
bear quite a different relation to prosodic structure; for example, Place of Articulation
never influences sress placement. | propose that these differences reduce to the fact that
certain scales combine with prosodic elements to form congraints, while othersdo not. To
be more precise, there is a difference between prosodic and non-prosodic scales in this
matter, sated in (11).

(11) The Scale-Structure Combination Restriction
(a) Scales that refer to prosodic properties (e.g. tone, sonority) always combine
with prosodic eementsin congraints.
(b) Scalesthat refer to subsegmental properties (e.g. voice, Place of Articulaion)
never combine with prosodic elementsin congraints

A subsegmental property is any feature that is adependent of the root node. Thus,
[voice], [coronal], and [nasa] are all subsegmental properties Prosodic properties are al
non-subsegmental features— elementsthat are part of prosodic nodes, or attach to prosodic
nodes. For example, tone attaches to syllables or moras, s0 is a prosodic property; stress
(or headedness) is a property of syllables, 0 is a prosodic property. Sonority is dso a
prosodic property (ch.383.1). Apart from sonority, the term ‘prosodic property’ follows
usage established in Trubetzkoy (1939) and Firth (1948).

In short, if a constraint mentions the sonority scae, it must relate the sonority
categories to a dructural element. For example, there is a constraint *6/{s}, militating
agai nst schwas in the prosodic position ‘ stressed syllable’. However, there is no congraint
*{a}, militating againg segments with the sonority of a schwa without mentioning its
relation to dructure.
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In contradt, if a condraint refers to a subsegmental feature scale (a‘featural’ scale
for short) — eg. the Place of Articulation scale — it cannot refer to prosodic sructure. For
example, there can be no constraint *&/{dorsal}, militating against dorsa segments (i.e.
velar consonants, back vowels) in stressed syllables

The redtriction in (11) prevents a number of phenomena from being senstive to
certain scales. For example, chapter 3 shows that dtress placement is senstive to sonority
but never to subsegmental features like Place of Articulation. The exigtence of congraints
thet relate stressed syllablesto sonority levels accounts for the sonority-sensitive aspect of
dress, while the lack of constraints that combine Place of Articulation with stressed
syllables means that gress placement isinsenstive to Place of Articulation.

Importantly, (11) does not entirely preclude (apparent) reference to sructura
elements for phenomena that refer to featural scales. For example, neutralization of Place
of Articulation can apply in codas aone; for discusson and relevant analyses of how (11)
iscond stent with thisfact, see chapter 6.

The Scale-Structure Combination Redriction is treated as axiomatic in the present
theory; | leaveits reduction to more general principlesfor future work.

1.2.3.1 Structural elements

Prosodic scales are argued to combine with either of two gructural éements— the
‘Dedgnated Termina Element’ (DTE, or A) and non-DTE (-4). The notion of DTE is
based on Liberman’s (1975) and Liberman & Prince s(1977) proposals, but is extended in
a number of ways. Related proposals are found in Selkirk (1998, 2000), which served as
the garting point for my own work (de Lacy 1999a, 2002b); Zec (2000) contains an
analogous proposal. A detailed discussion of DTEs is presented in chapter 2 and
exemplified in chapter 4; a synops sof the core ideasis presented here.

A DTE of a prosodic category o is the terminal element on the prosodic plane that
is(i) a head and (ii) associated to o via an unbroken chain of prosodic heads. Since the
notion ‘DTE’ crucialy relies on the notion ‘prosodic head' it inherits the main property of
heads: for every prosodic node o there isonly one DTE of a. The dructurein Figure 1.1
aims to clarify this definition by identifying the DTEs in a Prosodic Word (Prwd)
gructure. The symbol + marks heads and — non-heads A stands for ‘DTE’ and -A for
‘non-DTE'.
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Figure1.1: DTEsin the Prosodic Word

Pryd
Ft* .
P a t € k/\l*
Dprwd Ft Ag

As indicated, there is only one Apwg in this structure — the head of the leftmost
syllable [&]; thisroot node isthe DTE of the Prwd sinceit isa head and is associated to the
Prwd node by an unbroken chain of prosodic heads (i.e. the leftmost 1, o and Ft nodes).
In contrad, there are two Ar. The leftmost moraic segment [a] isa Ar Snce it isa head
and is asociated to a Ft node by a path of prosodic heads, asis[€]. In this structure the
DTEsof moras are the same asthe DTEs of syllables

Selkirk (1998) has argued for tone that congraints may refer to DTEs of any
prosodic category; this proposal is adopted here.

A non-DTE of a (-Aq) is every terminal node in a thet is not the DTE of a. For
example, every root node except [a] in isa-Apwg. Similarly, every segment except [&]
and [€] are foot non-DTES (-Ar). Non-DTEs (especially of feet) are discussed in detail in
ch4.

Termina nodes may be both the DTE of a condituent and the non-DTE of a higher
condituent. For example, [€] in isthe DTE of a syllable and the DTE of afoot, but isaso
anon-DTE of the Pr'Wd. Similarly, [i] isa DTE of a syllable and anon-DTE of a foot and
the Prwvd.

In a sense, the notions DTE and non-DTE generdize Prince & Smolenky's
proposa that there are separate sets of sonority constraints for the peak and margin of a
syllable. DTEs and non-DTEs form the gtructural prominence scale | Aq U-Aq | More
precisely, there are several DTE scales, one for each possble value of a: i.e. | Ag O-Ag |, |
Ar O-Art |, @and so on. Every DTE scale combines with every prosodic scale to form a set
of scales, one for each DTE specification.

As an example, the DTE of the foot (Ar) combines with the vocalic part of the
sonority scale; a rather cut-down version is provided in (12) (see ch.383.2 for details).
Thelabel “i,u’ refersto all high peripheral vowels: [i y w u]; andlogoudy, “s” refersto all
mid central vowels, “e,0” to dl mid peripherd vowels, and “&’ to dl low vowels.

(12) Thevowe sonority scale (in brief)
|a O,uleoa|
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Congtraintsthat combine the foot DTE and the sonority scale are givenin (13).

(13) DTE-sonority condraints

*Axl{ 3} “Assign a violation for every instance of a stressed
vowel with the sonority of schwa’

*Axl{a,i/U} “Assign a violation for every instance of a stressed
vowel with the sonority of schwa or a high peripheral
vowel”

*Axd{,i/u,e/0} “Assign a violation for every instance of a stressed
vowel with the sonority of schwa, a high vowel, or a
mid vowe!”

*Ard{2,i/u,el0,a “Assign a violation for every instance of a stressed
vowel with the sonority of schwa, a high vowel, amid
vowel, or alow vowd (i.e. al vowels).”

Evidence for the constraintsin (13) isprovided in ch.3 (also Kenstowicz 1996). As
an example, *Ar/{»,i/u} assigns a violation to [p3t] and one to [pit], but none to [pét] and
[pét]. The congraints are freely permutable with respect to each other; more concretely,
ome grammar may contain the ranking || * Ar/{a} » * Ax/{a,i/u} || while another
grammar may have the exact opposte ranking.

Following Prince & Smolensky' s proposal for syllable pesks and margins, prosodic
scales arereversed in combination with non-DTEs

(14) Revers innon-DTEs
*-Ard{a}, *-Dr/{aelo}, *-Ax/{aeo,i/u}, *-Ar/{aelo,i/u,a}

Scale reversd in combination with non-DTES underscores the fact that markedness
isrelative to postion for prosodic scales. This does not contradict the generalization that
the most marked scale element is aways mentioned in condraints the most marked
sonority category for non-DTEsis“a’, 0 it isaways mentioned in non-DTE congtraints.

The theory of gtructural scales presented above has broad empirical implications, in
combination with the sonority scale it predicts that sonority can affect many different
congtituents, not just the peaks and margins of syllables (seech.4).

This proposal addresses the issues of versatility and consstency: the fact tha the
same scale can engage in severa different phenomena. With several series of congraints
thet differ only in the DTE or non-DTE they mention, analogous types of phenomena will
occur at every prosodic level. For example, since foot DTESs (stressed syllables) attract
high sonority elements, the condraints predict that the same should happen at every other
level: there should be languages in which syllable DTEs and PrWd DTEs effect the same
sort of attraction. Similarly, since syllable DTEs and non-DTEs can place thresholds on
sonority the same should be true for higher level constituents foot DTEs and non-DTEsS
should a so be able to place thresholds on the sonority of their ssgments, and so on for al
higher levels
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124 Summary

The theory presented in the previous subsections employs condraints that refer to
ranges of scales and have freely permutable ranking. The congraints have been shown to
formally implement the hierarchical relations expressed by scales while alowing
categories to be conflated. The theory is universal in that al the congtraints exist in all
grammars— abasic tenet of Optimality Theory.

The following section provides an overview of the evidence for the major
properties of the theory; it summarizes arguments made in detailsin later chapters.

13  Empirical implications

The aim of this section isto provide an overview of how the theoretica proposals
in 81.2 account for markedness-referring phenomena.  This section is divided into two
parts.

Section 1.3.1 discusses the effect of the markedness condraints. This section
focuses on providing a forma account of two major markedness issues. (1) category
conflation and (2) consigency of scale-reference at different prosodic leves Issue (1) is
discussed with reference to Gujarati’ s sonority-driven stress system, introduced in 81.1.
The gringent form of the markedness constraints is argued to be crucial in providing an
adequate account of this case. Issue (2) focuses on a case where stress is determined by
reference to the pogt-tonic vowel, found in the Trobriand language Kiriwina

Section 1.3.2 discusses the effect of the faithfulness constraints This section
focuses on providing a formal account of phenomena in which more marked elements are
preserved while less marked ones are eliminated. This section mentions neutralization,
asd milation, and coalescence.

131 Markedness

The theoretical proposals outlined in §1.2 aim to account for (1) markedness
hierarchies, (2) category conflation, and (3) consdency of scales at various prosodic
levels Section 1.3.1.1 discusses the first two of these issues. It focuses on the dress
sysem of Gujarati, introduced in 81.1. Section 1.3.1.2 deals with the third issue, showing
that the same scale can influence elements at the syllable, foot, Prosodic Word, and higher
levels

1.3.1.1 Hierarchiesand conflation

One of the leading ideas behind the present theory isthat scale digtinctions may be
collapsed, or conflated. As Prince (1997 et seq.) has shown, congtraints that refer to a
range of ascae allow conflation. To illustrate this point, an analys sof Gujarati stresswill
be sketched here; a full analyssisgivenin chapter 3§3.4.
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Gujarati dress refers to the vowel sonority scale given in (12). The markedness
congtraintsthat refer to the vowe sonority scale were provided in (13).

In words with identical vowels, gress falls on the penult in Gujarati: e.g. [awwang]
‘coming’, [pdtang] ‘kite’. This can be ascribed to a trochaic foot that appears at the right
edge of the PrWd: e.g. [aw(wéana)]. The details of the footing constraints are presented in
chapter 383.4; the condraint ALIGNFTR, which requires feet to be rightmost, will be used
here.

. Attraction to [a]

As shown in (28), sress seeks out the low vowel [&], even when it is not in the
penult: eg. [(tAdze)tor] ‘recently’. The condraint relevant & this juncture is
*Ard{2,i/u,el0} — it assigns a violation to al main-sressed vowels that are less sonorous
than [a]. The candidate *[tadzétar] loses because it violates * Ar/{s,i/u,e/0}, as shown in
tableau (15).

(15)
Itadzetor/ *Agd{s,i/u,el0} ALIGNFTR
(a) ta(dzétar) *1

w (b (tadze)tar K

Candidate (a) contains mid vowe in the DTE position of a foot — i.e. a sressed
syllable, 0 violating *Ar/{s,i/u,e/0}. In contrast, candidate (8) has a low vowel in Ag
position, crucidly avoiding violations of the Ar; congraint.

. Avoidance of stressed schwa

When there are no low vowel s, stress generally falls on the penult, as expected: e.g.
[K'e(djo)] ‘inkstand’. The exception is when the penult contains schwa — if the initial
syllable contains some periphera vowel, stress fals on it. In the present approach,
avoidance of schwa comes about when *Ar/{s} outranks the sress-placement constraint
ALIGNFTR.

(16)

/pustokne/ *Apd{a} L *Apd{o,i/u,elo} ALIGNFTR
= (@) (pldak)ne 3 * *

(b) pus(tdkne) *1 i *

Tableau (16) shows that *Ar/{s} is crucia in determining dress placement. The
constraint *Ar/{s,i/u€/0} is indecisive snce it assigns the same violations to both
candidates

. Conflation
The aspect of Gujarati stress that is of present significance is that it makes no
digtinction between mid and high vowels for sress — i.e. it conflates the two categories

Formal expression of markedness— ch.1

Stress does not avoid a penult high vowel to fall on a mid vowel: e.g. [tf"ok(cio)] ‘girls,
*[(t§"6kei)0], or viceversa: e.g. [ju(répni)] ‘europe’, *[(jirop)ni]. For stress purposes,
then, mid and high peripheral vowels are conflated.

To ensure that Gujarati stress isinsensitive to the ditinction between high and mid
peripheral vowels, al congraints that favour one over the other must be ranked beow
ALIGNFTR. In the present theory, the relevant constraint is *Ar/{s,i/u} — this constraint
favours dressed mid vowels over sressed high vowels It must be ranked below
ALIGNFTR, as shownin (17).

(17)
ItfPokriol *Ded{o} | *Drd{oilu,eo} | ALIGNFTR | *Arf{s,i/u}
(@ (tf6kei)o : * *|

= (b) tfo(krio) : * *

Tableau (17) shows that reference to a range of the sonority hierarchy is essentid.
Gujarati requires an active condraint that distinguishes [a] from other vowels, but it is
esentid that no active congraint digtinguishes stressed high vowel's from stressed mid
vowels. The condraint *Ar/{3,i/u,e/0} performs boththesetasks (i) it favours[4d] over all
other stressed vowels and (ii) it assigns the same violations to stressed mid and high
vowels Both properties of the condraints are crucia — if it lacked one or the other, the
incorrect candidate (a) would win or the di ti nction between [a] and other vowel swould be
log.

The point that sringently formulated constraints can produce conflation was
established by Prince (1997 et seq.); for conflation in sonority-driven stress in particular,
see Prince (1997b, 1999). Chapter 383.6 discusses the types of conflation that stringent
theories can do in more detail.

. Fixed ranking and conflation

Freely rankable stringent congraints differ from those in a fixed ranking in their
ability to produce conflation; theories that impose a fixed ranking on constraints prevent
certain types of conflation from happening.

For example, suppose there were a set of condrants || *Ar/{o} » *Ard/{i, U} »
*Ae/{e,0} ||; each congraint refers to a point on the scale rather than arange. All would
have to outrank ALIGNFTR in order to ensure that [ was more harmonic than all other
stressed vowels

(18)  Fixed Ranking Theory |
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fop"ismal *Apd{i U} *Ar/{e,0} ALIGNFTR
(@ (3p"igma *| =
(b) o(p"isma) *!
= (Q)o(pismd) *
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The problem with such a constraint system is that it prevents the conflation of
sressed mid and high vowels The congraints *Ag/{i,u} and *Ar/{e,0} both diginguish
between the two categories, necesstating that one category will attract stress away from
the other:

(19)  Fixed Ranking Theory Ii

It§"okriof *Ag{i U} *Ar/{e,0} ALIGNFTR
& (a) (tf"6kei)o * *
(b) t§"o(krio) *1

No ranking of constraints can produce the right result: if *Ag/{i,u} were ranked
below ALIGNFTR, stress would not avoid high vowels at all. The problem is with the
constraints themsel ves: they incorrectly predict that if a sysem avoids stressed mid vowels
at al (i.e if *Ar/{e,0} outranks stress-locating constraints), they cannot be conflated with
any other category.

In summary, category conflation necessitates condraints that refer to arange of a
scae, garting with the most marked element.  This argument is presented in detail in
chapter 383.6 and is extended by identifying the exact conditions under which fixed
ranking theoriesand stringent congtraints differ in terms of conflation.

1.3.1.2 Structureand scales

Chapter 4 contains arguments for the theory of structure-scale congraints proposed
here. Arguments for two digtinct aspects of the theory are presented: (1) there are
congtraints that refer to non-DTEs and (2) there are congraints that refer to (non-)DTES of
every prosodic category. The arguments are summarized below.

. Non-DTEs

Evidence for non-DTE-referring congraints comes from languages in which the
position of gress is not determined by the sonority of the stressed syllable but from the
sonority of unstressed syllables. To illustrate, a case where properties of the non-head
syllable of the foot isrelevant to sressisoutlined below (see ch.4 for details).

There is usualy a trochaic foot at the right edge of every Prosodic Word in
Kiriwina (20a) (Lawton 1993, Senft 1986). However, the foot retracts if doing so will
allow it to end up with anon-head vowel of low sonority (i.e. [i u]) (20b):

Formal expression of markedness— ch.1

(20) Kiriwinagressin brief
(@) Stressthe penult
[ka(wédla)] ‘canoe pole
[bakdm)] ‘I will eat’
[i(d6i)] ‘(aboat) brings sth.’

[dumda(bdgi)]  ‘early dawn’
[msi(mweési)] grasstype
[i(dgja)] ‘it drifts

(b) Unless antepenult stresswill result inalow sonority foot non-head
[(kali)a] ‘cooking pot’ [(1&ami)la] ‘outrigger log’
[(mégu)va] ‘white magic’ [(p&ku)la] ‘blame’

Importantly, the sonority of the stressed syllable isirrelevant in this language — the
foot retracts regardiess of the resulting sonority of the stressed syllable: [(kdli)a] vs
[(mégu)la] vs[(paku)lal. If the stress system was driven by the need to avoid stressed high
vowels, there would be no reason to have antepenult stress in [(kdli)a] since it has a
gressed high vowd. In other words, its competitor *[ku(lia)] is no improvement over
[(kali)a] interms of the stressed syllable’ s sonority done; all that mattersis the sonority of
the foot non-head.

The forms in (20b) show that the aim of foot retraction is to end up with a low
sonority non-head — all the non-heads of feet have a high vowd. Incontrast, al the feet in
(20a) either aready have a high vowel foot non-head (e.g. [msi(mwési)]) or foot retraction
would not result in a high-vowel non-head (e.g. *[(ido)ja], *[dum(dabo)gi]), so such
retraction would be gratuitous

This system requires a congraint that refers specificaly to the non-DTEs of feet
(-Ar). Foot non-DTEs are al those elements that are not heads of the nucleus of stressed
syllables. By avoiding all such ssgments with more sonority than a high vowel —i.e.
*-Ar{ €,0,8} — sresswill only retract onto a high vowel. Tableau (21) illustrates this poirt.

(21
/meguva/ *-N={ €/0,a} ALIGNFTR
(a) me(gtiva) *!

w  (b) (mégu)va *

Candidate (21a) is ruled out because it has a highly sonorous foot non-DTE —i.e.
[al. In contragt, the foot non-DTE in candidate (21b) isthe relatively low sonority vowel

[u].

Kiriwina also shows that non-DTEs reverse the scale in comparison with DTEs
While DTE constraints promote high sonority, the grammar aims to avoid high sonority
non-DTEs.

. DTEs of other categories

Congtraints may refer to DTES of any prosodic category. Consequently, there are
constraints for DTEs of every member of the prosodic hierarchy: e.g. *Au/x, *Ao/X, *ArdX,
*DAprwdl X, *Oppy/X, and 0 on.  Consequently, the theory predictsthat DTEs of every level

19

20



Paul de Lacy

should show the same predilections for scale elements  For example, snce foot DTES
prefer high sonority elements, Prwd DTEs should too, and so on through the prosodic
hierarchy. Chapter 4 discusses casesthat support this prediction.

. The notion ‘ markedness

Proposng that scales combine with DTEs and non-DTEs in different ways means
thet the tradiational notion of ‘markedness does not apply directly to certain scales. For
example, there is no real sense in which the sonority category ‘low vowel’ is unmarked.
Ingtead, markedness of prosodic scales depends on the structural element with which they
combine. So ‘low vowel’ is the least marked category in terms of DTES, but the most
marked for non-DTEs

In contrast, markednessis easily applied to featural scales: snce featura scales do
not combine with DTES, the leas marked element remains cond stent across contexts. So,
‘glottal’ isalwaysthe least marked PoA element.

13.2 Faithfulness

Chapters 6 to 8 deal with scalereferring faithfulness constraints.  Scale-referring
faithfulness congtraints are argued to have two primary properties (1) they collectively
favour preservation of more marked elements over less marked ones and (2) they preserve
ranges of a scale. These two proposals are relatively independent. It is possble to have a
theory which subscribes to (1) and not (2) (e.g. the fixed ranking || IDENT{marked} »
IDENT{unmarked} | — Jun 1995). It is also possble to have faithfulness constraints that
refer to ranges of a scale (i.e. property 2) without subscribing to (1) (e.g. IDENT{Place} —
Prince 1998, 1999). Accordingly, the two properties are discussed separately below: (1) in
81.3.2.1and (2)in§1.3.2.2.

1.3.2.1 Preservation of the marked

Chapters 6 and 7 present evidence that faithfulness congraints mug refer to the
most marked element of a scale. Chapter 6 discusses neutralization, while chapter 7 deals
with processes that avoid heterorganic consonant clusters— primarily assimilation. A brief
overview of one of the argumentsis presented here, usng Place assimilation in Catalan.

If there are faithfulness condraints that specifically preserve marked scale
elements, it is expected that they could prevent marked elements from taking part in
various processes. In Catdan, for example, only coronals undergo ass milation; the more
marked labials and dorsal's are exempt from this process (Mascar6 1976, and analyses in
Kiparsky 1994, Jun 1995).

(22) Catalan coronal-only assimilation in brief
(a) Coronal + x (/son/ ‘they are’)

[son amiks] ‘they are friends

[som beusg] ‘they are voices

[soy kuzing ‘they are cousins
21
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(b) Labia + x (/somV ‘weare’)

[som amikg ‘wearefriends
[som poks] ‘weare few’
[somdos] ‘wearetwo

(c) Dorsal +x
[tippal ‘1 have bread’

To produce corona assmilation, a markedness congraint that bans heterorganic
consonant clusters must outrank al faithfulness condraints to coronals.  This markedness
congtraint is called Assim here for convenience; a full theory of the constraints that trigger
assmilation ispresented in ch.787.4.

(23
/on beud/ ASSIM IDENT{ dors,|ab,cor}
(a) on beus *1

w  (b) om beus *

In contragt, it is more harmonic to preserve non-coronals faithfully than to lose
their featuresthrough assimilation. To exempt non-coronal s from undergoing ass milation,
acondraint that specificaly targetsthem must outrank AssIM: i.e. IDENT{ dors,lab} .

(24)
/som dos/ IDENT{ dors,lab} ASSIM
= (a) omdos *
(b) son dos *1

In short, without a congraint that preserves only the most marked members of the
PoA scale, the Catal an system could not be produced.

This genera approach to PoA faithfulness has also been proposed by Kiparsky
(1994) and Jun (1995). In thisdissertation, the proposal is extended to all scales, and the
present congraints are shown to produce a variety of blocking effects Full analyses of the
Catalan system and a number of other related cases are given in chapter 787.2.

Chapter 6 discusses the effect of marked-faithfulness congraints for neutralization.
As with milation, faithfulness constraints can prevent marked elements from
neutraizing, producing segmental inventories that contain highly marked and highly
unmarked elements, but no segments of intermediate markedness. This was discussed
briefly for the Y amphu coda [k p ?] inventory in §1.1.1.3, in which only /t/ debuccalizes.
The same genera anaysis applies here: a faithfulness condraint that preserves the marked
dorsalsand labial sblocks a markedness constraint from debuccalizing /t/.
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1.3.2.2 Faithfulness conflation

This section discusses the empirical implicaions of the proposal that faithful ness
congtraints refer to ranges of a scale. The empirica effect of this property in markedness
congtraints is category conflation; there is an analogous effect for faithfulness. Two
Input - Output mappings are conflated if they incur the same violations of faithfulness
congraints. In chapter 8, this point is illugrated in several case sudies involving
coaescence. A brief exampleisprovided here, involving Place of Articulation.

In Pali, heterorganic clusters are banned, so underlying consonant clusters are
coalesced into ageminate. The manner of articulation of the surface geminate depends on
principles discussed in ch.884; here the output’ s Place of Articulation will be the focus.

In combinations of underlying labials and coronals, the coronad PoA aways
survives

(25)  Pali coalescence I: /Labial + Coronal/ — [Coronal]
Kip-tal ~ [Kita]  “throw {participle}’
flabMtabal - [ladabid] ‘teke{ gerund}’
flab'tumy - [ladum] take{infinitive}’
Nlubh-tal ~ [lud:"a]  ‘long for {participle}’
/lab-tal = [lad"s]  ‘take{participle}’
flabttvay - [lad’a]  take{absolutive}’

Since labial's are more marked than coronals, faithfulness cannot be responsible for
the preservation of coronal PoA. More precisely, no faithfuness congdraint preserves
coronals without al o preserving labials, and some faithful ness constraint preserves|abids
without preserving coronals (i.e. IDENT{dorslab}). Thus by faithfulness aone, the
marked feature will always be favoured.

However, markedness constraints favour coronals over labials Thus, the fact that
[luc"a and not *[lub"a] is output from /lub™tal is the result of some markedness
constraint — i.e. *{dorslab} — favouring *[lud:"a] over *[lub:"a]. Tableau (26) showsthe
ranking necessary for thisresult.

(26)
/lub -t,a/ *{dors|ab} IDENT{ dors,|ab}
(a) lub:" 8 *1

e (b) lud".a *

The input segments /b" and /t/ coalesce in the output candidates (&) and (b). This
means that both /b" and /t/ correspond to a single output segment — [b:" in (a) and [d:] in
(b). The markedness constraint *{dors|lab} favours the candidate with the least marked
output: i.e. the one with the coronal [c:"]. Crucially, all faithfulness constraints that favour
the preservation of labials over coronals — IDENT{dorslab} — must be outranked by
*{dors,ab}; as the tableau shows, the opposite ranking would incorrectly result in (a) as
the winner.

Formal expression of markedness— ch.1

However, the ranking || *{dorslab} » IDENT{dors|ab} || is not the whole story.
This ranking would eliminate al labials: /lab™-tab:a/ would surface as *[ladtadia]. So, to
block wholesale elimination of labia's, some labial-preserving faithful ness constraint must
outrank *{dorslab}. However, there is a redriction on this congraint: it must also
preserve coronas. If it were otherwise, /lub™tal would surface as *[lub:"a]. The only
solution is to have a faithfulness constraint that preserves labial and coronal PoA equally:
i.e. IDENT{dors,lab,cor}. Tableau (27) illugtrates this point.

27)
/lub"-tab:al | 1IDENT{dors||ab,cor} *{ dors,|ab} IDENT{ dors,|ab}
@ lud:"; ,ad:a * x| * *
(b) lub:"; ,ab:a * * x|

w () lud:", ,ab:a * * *
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Candidate (a) has eiminated al labias By doing o, it violates
IDENT{dors,|ab,cor} twice: once for the fact that /b has a non-labia correspondent, and
once for the fact that /b:/ has correspondent [d:]. In contrast, candidates (b) and (c) only
violate the faithfulness condraint once. Candidate (b) violates IDENT{dors,|ab,cor}
because /t/ has a labial output correspondent, and (c) violates it because /b" has a coronal
correspondent.

It is crucia that (b) and (c) incur equal violations of IDENT{dors,ab,cor}. If (c)
incurred more violations, (b) would incorrectly win. The fact that (b) and (c) incur equal
violations alows the markedness condraint *{dorslab} to emerge, favouring the least
marked candidate (c).

In short, Pali shows that a constraint that equally favours preservation of labials and
dorsalsis necessary.

. Preservation of dorsals
Interestingly, underlying /dorsal+corona/ clusters surface as dorsa's, not coronals.

(28)  Pali coalescence II: /Dorsal + Coronal/ — [Dorsal]
/sak-fati/ _ [sak"ati] ‘beableto {future + 3p.sg.}’
/sak-§-ti/ = [sak:] ‘be ableto {aorist+3p.sg.}’
Nik"--ti/ = [lik] ‘write { sorist+3p.sg.}’
Nag-§-ti/ - [lagi] ‘bore through { aori st+3p.sg}’
Nag-nal - [lag:a ‘bore through { participle}’

The examples show that the output geminate is a fuson of the output elements —
the aspiration in [sak:"i] isdueto the input /§/ (see ch.8 for details).

The proposal that there are faithful ness condraints to marked elements accounts for
thisresult. Since more marked elements are subject to greater preservation, IDENT{ dorsal}
will favour retaining the dorsal feature rather than the corona one. In short, the fact that
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dorsals win over coronals can be ascribed to the fact that IDENT{dors} outranks all
markedness constrai ntsthat favour coronals over dorsals

(29)
/saky-fo-tsi/ IDENT{ dors} *{dors,|ab}
W (a) soke'y i *
(b) st o4 *|
For afull development of thisanaysis, see chapter 888.4.
14  Dissertation outline

The remainder of this dissertation is organized much as in sections 1.2 and 1.3.

The theoretical proposds are presented in chapter 2, followed by a discusson of the
markedness-related proposal s (particularly conflation) in chapters 3 and 4, concluding with
an examination of the faithfulness-related proposal's (chs5-9).

Part I: Theory
Chapter 2 presentsa theory of scale-referring constraints. At the core of thistheory

isaproposa about feature values and about how constraints refer to those va ues.
The theory consigs of three related but relatively independent parts (1) proposds
about scalereferring markedness congraints, (2) proposals about scale-referring
faithfulness constraints, and (3) proposas about the relation between structural
elements and scales. The following chapters provide evidence for each of these
parts of thetheory.

Part 11: Markedness

Chapter 3 contains evidence that scale-referring condraints must refer to ranges of
scales and be fredy permutable in their ranking. Cases of conflation in sonority-
driven dress are examined, focusing on the stress sysems of Nganasan and
Gujarati.

Chapter 4 presents evidence that reference to both DTEs and non-DTEs is
necessary. This point isillusrated by providing anayses of sonority-driven stress
in Kiriwina and Harar Oromo, vowel reduction in Dutch, and in the typology of
epenthetic vowels

Part 111: Faithful ness

Chapter 5 discusses the main faithfulness-related theoretical proposalsin detail. It
adso contains a discusson of the Place of Articulation scale, which is used
extensively in chs6-8.
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Chapter 6 contains analyses of neutralization and segmentd inventories This
chapter shows that ‘gapped’ inventories exist — inventories that contain highly
marked and highly unmarked segments but no segments of intermediate
markedness. Faithfulness condraints that specifically preserve marked categories
are argued to be necessary for such cases Languages discussed include Malay and
Y amphu.

Chapter 7 also presents arguments that that there are faithfulness constraints that
ecifically preserve the mos marked scale elements  Processes that avoid
heterorganic consonant clusters — assmilation, deletion, and epenthess — are
discussed. Languages andlyzed include Catalan, Ponapean, Harar Oromo, Attic
Greek, and Korean.

Chapter 8 presents evidence that the ranking of faithfulness constraints must be
freely permutable. The empirical focus is cases of coaescence and bidirectiona
assmilation. Languages analyzed include Attic Greek, Chipewyan, Harar Oromo,
Swedish, and Pali.

Chapter 9 contains a summary and conclusions.
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CHAPTER 2

THEORY

21  Introduction

This chapter presents a theory of scale-referring markedness and fathfulness
constraints and discusses its relation to previous proposals. Three relatively independent
i ssues provide the organization for the presentation for thistheory.

Q) Issues
(a) Markedness
(i) Inwhat way do scale-referring markedness constrai nts assign violations?
(ii) What are the structural descriptions of scale-referring markedness
constraints?
(b) Faithfulness
(i) Inwhat way do scae-referring faithful ness constraints assign violations?
(ii) What are the structural descriptions of scaereferring faithfulness
constraints?
(c) Structure
(i) Which scales can/cannot combine with structura elements?
(ii) With which structural elements may scales combine?

Section 2.2 deal swith the way in which scale-referring congtraints assgn violations
—their ‘violation profiles’ (1ai, 1bi).

Section 2.3 deal s with the sructural description of scale-referring constraints — i.e.
their symbolic form (laii, 1bii). This section deals with the representation of scales as
multi-val ued features

Section 2.4 deal swith condraintsthat combine scalesand structural elements. This
section claims that only ‘prosodic’ scales — ones that refer to non-subsegmental properties
like tone — may combine with dructural elements to form constraints (1ci). A precise
characterization of the structural elements with which scales combine is aso provided
(cii).

Section 2.5 summarizes the theoretical proposals and outlines how the rest of this
dissertation provides evidence for them.
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22  Violation profiles

The following discusson assumes that for every scae S, there is a st of
markedness and a set of faithfulness constraints that refer to S.* The aim of this section is
to provide apreci se characterization of such scale-referring congtraints.

The present theory has two gods One is to correctly trandate the hierarchical
relations expressed by scales into constraint-violation terms. As discussed in ch.1, this
means not only accounting for hierarchical reations, but for category conflation as well.
More concretely, the theory aimsto explain why for the partial Place of Articulation (PoA)
scale | dorsal Ocorond | (i) dorsals can be treated as more marked than coronals, (ii)
dorsals can be treated as equally marked as coronals (i.e. dorsals and corona's can be
conflated), and (iii) dorsalsare never treated asless marked than coronals.

The other goal is to have atheory with faithfulness and markedness constraints that
can be ranked freely; no condraints are in a universaly fixed ranking. As in Prince
(1997a,b,c, 1998, 1999), chapter 3 shows that free ranking of markedness congraints is
esentid in producing certain types of conflation. Chapter 8 shows that free ranking of
faithfulness constraintsisessentia for certain types of coal escence.

The following two sections present a theory that both expresses the hierarchical
relationsin scales and has fully permutabl e congtraint ranking. Section 2.2.1 is devoted to
markedness constraints, and §2.2.2 to faithfulness constraints.

22.1 Featural scalereferring markedness constraints

Prince (1997 et sq.) has shown that in order to allow the ranking of scale-referring
markedness condraints to be freely permutable while still respecting markedness relations
the condraints must refer to ranges of scales in a particuar way. To be precise, each
constraint must assgn a violation to a contiguous range of a scale, always including the
most marked element. Prince dubs the relation amongst such scade-referring constraints
‘dringency’; thisterm will be adopted here.

. Informal schema

There are a number of ways to formally implement gringency. The particular way
chosen here is expressed in the schema in (2). Schema (2) applies to ‘featural’ scales —
scales that refer to subsegmental features such as Place of Articulation and [voice]; non-
featural scaes(e.g. sonority, tone) are discussed in §2.4.

4 Whileit isimaginable that there may be some scale or scale elements for which there are no corresponding
congraints, this possibility is currently untestable, so it is put aside here. | have found no scae for which it
could be proven that there is only a set of markedness congtraints and no faithfulness congraints, or vice-
versa,
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(v) Featural scale-referring markedness condraints
(a) For every element p in every scale S, there i sa markedness constraint m.
(b) massignsa violation for each segment that either
(i) containsp
or (i) contains anything more marked thanp in scale S.

(2a) requiresthat (i) thereisa set of markedness condraints for every scale and (ii)
there are as many markedness condraints for a scale S as there are elementsin S. For
example, for a scale Z=| x Oy [z | there are three markedness congraints thet refer to Z.

By (2b), if a markedness congraint m refers to the element y in scale Z, it will
assgn a violation to y and dl elements that are more marked than y in Z (i.e. X) (2bi); in
familiar notation, m can be written as *{X,y}. Therefore, m will assign a violation for
every ssgment that igcontainsy or x. However, m will not assgn violations to any
element lower on the scale — z in this case.  The ultimate result is a set of markedness
congraints with the form *{x}, *{x,y}, *{x,y,zZ}. In short, if p violates a markedness
congtraint C, then everything more marked than p will o violate C.

. Formal schema

Schema (2) isexpressed in more precise termsin (3). The definition assumesthat a
congraint is a function from a candidate to a set of violation marks (after Prince &
Smolensky 1993).° Thus, “m(CAND) — V" is the congraint function m from a candidate
CAND to a set of violation marks V. The schema expresses that the number of violation
marksin the st V isthe same asthe number of digtinct X' sin the candidate, where X isany
element that is equally or more marked than the scale element in question. Conditions (c)
and (d) regrict the definition.

?3) Featural Scd e-Referring Markedness Constrai nts (formal)
(a) For every scale S, thereisa set of markedness congraints M.
(b) For every element pin S, thereis some mOM such that
for dl xinS such that x isequally or more marked than p,
M(CAND) - V
* CAND isacandidate
* Visast of violation marks.
* the cardindlity of V is the same as the number of distinct X's in
CAND.
(c) There are no other membersof M.
(d) Thereare no other sets of markedness condraintsfor S apart fromM.

5 One may point out that a st of n violation marks has the same cardinality asa set of n+1 violation marks
(if n£0). To avoid thisproblem, take a‘violation mark’ to be any element from a denumerably infinite st of
discrete elements (e.g. the naturad numbers). Thus a set of three violation marks is {1,2,3}, with a
cardindity of 3. For an alternative way of conceiving of congraints, see Samek-Lodovici & Prince (1999)
and Prince (2002).
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Condition (d) prevents severa different sets of markedness condraints from
referring to the same scale; it bans another set of markedness congtraints apart from M
fromreferringto Sinaway that isincond stent with (3).

On the other hand, (d) does not prevent S from being mentioned in combination
with some other scale. For example, chapter 7 presents a set of condraints that combine
the Place of Articulation scale with itself; these condraints are digtinct from the set that
refers only to the PoA eements and to nothing else.  Similarly, §2.4 discusses prosodic
scaes, where a single scale combineswith many different structural elements.

The schemas in (2) and (3) encapsulate the proposa that scale-referring
markedness congtraints are sringently formulated. This point can be illugtrated usng the
Major Place of Articulation scae | dorsal (labial Clcoronal Cglottal | (ch.585.3.3).

By (2)/(3), there are four PoA-referring markedness congtraints because the scale
has four elements. One assgns violations to dorsals alone; this congraint will be named
*{dorsal} here, but — importantly — nothing isimplied about its structural description (see
§2.2.3). Of the other three congtraints (i) *{dorsdlabial} assgns a violation to a
candidate for every insgance of a dorsa or labial, (ii) *{dorsal,labial,corona} assigns a
violation to al segmentsthat are have either dorsal, [abial, or coronal Place of Articulation,
and (iii) *{dorsd,labial,corona,glottal} assgnsaviolationto effectively all segments

. Harmonic Bounding
Quasi-tableau (4) showsthe constraintsin action.®

4
*{dors} : *{dors, lab} : *{dors, lab, cor} | *{dors, lab, cor, g}
k * * H * *
p * ' * *
t * 3 *
? *

The quasi-tableau shows how the markedness constraints impose a harmonic
ordering on segments that differ in POA without recourse to ranking (also see Prince 1997
et 29.). No matter what the ranking of the congraints dorsals aways incur more
sgnificant violations than al other segments; thus dorsals are disfavoured by these
congtraints. Similarly, regardless of the ranking, |abiasare never favoured above corona's
— every congraint that coronals violate is aso violated by labials, and there is one
constraint that labial s violate and coronal sdo not.

The reason that ranking is irrelevant relates to the relationship between constraint
violations in terms of the PoA-referring markedness constraints, coronas incur a proper
subset of the violations of every other PoA. So, after the mark-cancellation procedure —
whereby violation marks common to both candidates in a pairwise competition are

© Theterm ‘quasi-tableau’ refersto tableaux that compare harmonic bounding rel ations between forms rather
than demonstrate winnersunder some particular ranking.
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eliminated (Prince & Smolensky 1993) — coronals will not have any violations of the
markedness constraints above, unlike the other PoAs.

The stuation presented above is a type of harmonic bounding. A candidate a is a
harmonic bound for B if o incurs a proper subset of ' s violations (Samek-Lodovici 1992,
Prince & Smolensky 1993:ch.9, McCarthy 2001b§1.3.1).” In such a situation, no grammar
will ever output B sSnce a will aways be more harmonic than it. Prince & Smolensky
(1993:ch.9) show that harmonic bounding reduces to properties of the mark-cancellation
procedure. If o has a subset of 3’s marks, then after mark cancellation 3 will gill have
violations while a does not, therefore dooming B to ‘loser’ status Adopting terminology
from Samek-Lodovici & Prince (1999), a is a harmonic bound for (B if no condraint
‘favours 3 over a and some condraint favours a over 3. A condraint C favours o over 3
if a incurs fewer violations of C than 3 does.

The constrai nts presented above i mpose a type of harmonic bounding, but localized
to just the markedness constrai nts for the POA scale. Thus, [p] may winin some grammar,
but only through the action of some non-'PoA markedness condraint (e.g. a faithfulness
congtraint like IDENT{dorsal,labid}). In terms of the PoA-markedness constraints aone,
[t] isa harmonic bound for [p]. Such arelation between a set of constraintsiscalled ‘loca
harmonic bounding’ here.

The local harmonic bounding relation is essentia in alowing the constraints
ranking to be permutable. 1f the PoA-markedness condraints were not in such arelation,
their ranking could not be fully permutable and maintain the scale's hierarchica relations.
For example, suppose CON contained a constraint that favoured dorsals and labials over
coronals — e.g. *CORONAL. No longer is[t] alocal harmonic bound for [p] and [k]: with
*CORONAL ranked above the other constraints, the harmonic relations are reversed so that
[t] is less harmonic than [p] and [k]. A smilar gory holds for *LABIAL — again, this
congtraint favoursdorsal sover labias potentially reversing the ranking between the two.

In short, loca harmonic bounding is essential for having freely ranked scale-
referring markedness congraints that maintain the hierarchy encoded in the scale.

22.2 Featural scalereferringfaithfulnesscongraints

| propose that (i) faithfulness condraints refer to ranges of a scae, jugt like
markedness congtraints and (ii) that faithfulness constraints all preserve the most marked
member of scales. This proposa allows a generdization over both markedness and
faithfulness constraints, encapsul ated in the following hypothesis:

5) The Marked Reference Hypothesis (MRH)
If acongraint C refersto scale S, C refersto the most marked member of S.

The formal import of the term ‘refer’ differs depending on the type of condraint.
(5) requires markedness constraints to assgn a violation to the most marked member. In

7 Samek-Lodovici & Prince (1999) identify another type of harmonic bounding — *collective’ harmonic
bounding — in which a candidate always incurs a subset of the combined violations of two or more other
candidates Thistype of harmonic bounding is not relevant here.
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contrast, (5) requires faithfulness congtraints to always preserve the most marked scade
member. The MRH is encapsulated in the following informal schema for scale-based
faithfulness congtraints®

(6) Featural scale-referring faithful ness constraints (informal)
(a) For every element p in every scale S, thereisa faithful ness constraint f.
(b) f preserves p and all elementsin S that are more marked than p
i.e. fasignsaviolation for every element x that
(i) isequally or more marked thanpin S
and (ii) has a correspondent that i s unfaithful to x.

As with the markedness constraints, the schema in (6) requires one faithfulness
congtraint per scale element. If a faithfulness constraint preserves an element p in the
scale, it also preserves every more marked element. For example, take a scale Z=| x Oy [z
|. If afaithfulness constraint preserves the mapping from /y/ to its correspondent —i.e. it
assgns violations to the mappings /y/ - [x] and /y/ - [z] — it dso preserves the mapping
from al more marked dements— i.e. /x/. The notion ‘mapping’ is expressed in terms of
Correspondence Theory (McCarthy & Prince 1995); examples are provided below.

The schemain (6) does not place any restrictions on the dimension of faithfulness:
there are separate sets of scalereferring faithfulness constraints for al dimensons
(Input - Output, Base - Reduplicant, Output — Output, and so on).

. Formal schema

A more precise verson of (6) isprovided in (7). The‘dimenson’ variable D refers
to Input - Output, Base— Reduplicant, Output — Output, and so on. The aim of (a) isto
require a separate set of congraints for every different dimension, but restrict constraintsto
only one set per dimension.

@ Featural scale-referring markedness condraints
(@) For every scde S, for every dimension D there is a set of faithfulness
constraints F.
(b) For every element pin S, thereis some fOOF such that
for dl elementsxin S such that Xisequally or more marked than p,
D-f(caND) — V
* CAND isacandidate
* Visast of violation marks.
* the cardinality of V is the number of distinct /x/-[y] mappings
along dimension D such that x2y.
(c) There are no other membersof F.
(d) Thereare no stsof faithfulness congraints for Sondimension D apart from F.

8 See Howe & Pulleyblank (to appear) for a somewhat different approach to sca e-referring faithfulness (see
ch. 7 for discussion).
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. Example

Toillugtrate, for every faithfulness dimension there are four faithful ness congraints
for the PoA scale | dorsd Olabia Ocorona Oglottal | One constraint per dimension
preserves dorsals alone; it will be informally called IDENT{dorsal} here (see 82.3 for a
precise formulation of its structural description). Another preserves both dorsals and
labids — IDENT{dorsal, labial}; this constraint is violated for every input dorsal or labia
that does not retain its featural specifications in the output. For example, /kapal - [tata]
incurs two violations of IDENT{dorsal, labia}. It is important to point out that the
constraint requires identity between input and output element: the mappings /k/ - [p] and
/p/-[K] dso incur a violation of IDENT{dorsallabid}. The other two faithfulness
congtraintsare IDENT{ dorsal,labial ,coronal} and IDENT{ dorsal,|abial ,coronal ,glottal} .

The effect of the form of these constraints can be seen in quasi-tableau (8). The
‘candidates are I nput — Output mappings from different underlying PoAs. Each mapping
isunfaithful; exactly how it isunfaithful isirrelevant, so the outputs are designated [~X] for
all /x/, where [~X] is some segment that differs solely from /x/ in terms of PoA.

()]
IO-DENT | |O-IDENT |  |OHDENT | |O-IDENT
{dors | {dorslab} ! {dorslab,cor} : {dorslab,cor,gl}
Ik~ [K < * ] * ; *
Ip/ = [~p] | * | * ; *
[~ | | * ; *
Rl [~P] | | H *

Quasi-tableau (8) shows the mappings to be in aloca harmonic bounding relation.
Ininformal terms, the congtraints ensure that unfaithful ness to dorsals incurs more serious
violations than unfaithfulness to every other PoA. Consequently, unfaithfulness to the
least marked elements— glottals— is least significant. In effect, with these congraintsit is
impossible to impose a dricter faithfulness requirement on coronals without imposing the
same requirements on the more marked labials and dorsals. The same is true for the
relation between labialsand dorsals.

The empirical relevance of local harmonic bounding for faithfulnessisdiscussed in
chapter 8. For the moment, it is worth noting the symmetry between the form of
markedness and faithfulness condraints for each markedness constraint there is a
faithfulness congraint that refers to the same set of scale elements. The net result is that
the elements that violate the most markedness condraints are also those that are most
preserved. The effects of thisimplication are discussed in chapters6 and 7.

As with the markedness congraints, in order for faithfulness congraintsto bein a
local harmonic bounding relation there can be no faithfulness congtraint that preserves a
lesser marked scale element without also preserving all more marked ones. A congtraint
such as IDENT[coronal], for example, will preserve mappings from /t/ but not from /k/ or
Ipl. This predictsthat there could be a system in which /t/s excite greater faithfulness than
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/p/ and /k/, potentialy preventing them from undergoing processes that other PoAs
undergo. Chapter 7 showsthat such a congtraint has undesirable empirical consequences

22.3 Previoustheories

A leading idea in the present theory is that scale-referring condraints are freely
rankable. As shown above, this requirement necessitates sets of congraints that impose
local harmonic bounding relations between candidates. There are a number of precursors
to thisidea. A few are briefly identified here; more detailed discussion of the proposasis
provided in later chapters, when appropriate (see esp.ch.3).

Precursors to the dringent idea can be seen in pre-OT work. For example,
Clements (1990) argues that the sonority of a segment is calculated by reference to the
features [ sonorant], [approximant], [vocalic], and [syllabic]. The features are in subset-
superset relation with each other: if a segment is [+vocoid], it is also [+approximant] and
[+sonorant], and so on for each feature value. To clarify, Clement’s (1990:292) table is
reproduced here (O=obstruent, N=nasal, L=liquid, G=glide).

Figure2.1: Clements(1990) sonority calculation
O <N <L <G

- - - - ‘“gyllabic”

- - - +  vocoid

- - + +  approximant

-+ + +  sonorant

0 1 2 3 rank (relative sonority)

In Clement’ s theory there is no need to refer to a hierarchy of featuresto determine
a segment’ s sonority — no particular feature has primacy over the others precisely because
the features values are rdated to each other in a subset-superset manner. The present
approachisloosely related to thisidea— there is no fixed ranking because congraints arein
alocal harmonic bounding relation.

The loca harmonic bounding idea can aso be found in early OT work, in the
context of specific analyses For example, Kiparsky (1994) uses faithfulness constraints
smilar to the ones outlined above to deal with PoA assmilation in Catalan (an approach
discussed in detail in chapter 787.2), while Green (1993) uses sonority congraints
analogous to the ones discussed above to deal with syllabification. Finaly, Beckman's
(1998) theory of postiona faithfulness employs faithfulness condraints that refer to
morpheme classesin a special-general relation, rather than in a fixed ranking (cf ch.6). °

As mentioned above, the mog extensive discussion of stringent congraints in
previous OT work isin a series of lectures by Alan Prince (Prince 1997a,b,c, 1998, 1999).
Prince shows that stringent constraints can express scale hierarchies, just like constraintsin

9 Beckman (1998) proposes that there are faithfulness congraints to roots and non-specific faithfulness
condraints || FAITH-Root, FAITH ||. Beckman's constraints achieve the same result as McCarthy & Prince's
(1995) fixed ranking || FAITH-root » FaITH-affix || by means of their stringency relation.
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a fixed ranking. | have also argued the same point for scales, primarily in the context of
prominence-driven stress (de Lacy 1997a, 2000a).

Prince as identifies the crucia empirical difference between the stringent
congtraints and Fixed Ranking theories — they differ in their ability to produce conflation
(also de Lacy 1997a, 2000a). This point is discussed in more detail in chapter 3. In the
present work, the aim isto precisely characterize these differences, expanding on Prince' s
work and my own.

To summarize, the requirements that scalereferring condraints be freey
permutable and effect hierarchical relations can be achieved by invoking harmonic
bounding. Harmonic bounding in turn necesstates that scale-referring constraints have
particuar properties they must assign violations to a contiguous part of the scae, and
alwaysto the same endpoint. In short, the violation profile of scale-based congtraints must
be such that they produce local harmonic bounding in the way described above. The
requirements provide a guide to determining the structural description of condraints a
matter to which we can now turn.

23 Structural descriptions

This section contains a proposal about the ‘ gructural description’ of scale-referring
congtraints: i.e. how congraintsrefer to scales, rather than how violations are calcul ated for
each condraint. Section 2.3.1 proposes that the structural description of scale-referring
congtraints is mog easly gated usng a multi-valued feature, generdizing proposa's by
Selkirk (1984), Green (1993), Gnanadesikan (1997), and others. Section 2.3.2 discusses
the form of the scale-referring constraints.

To make the aims of this section clearer, the ‘ gructural description’ of a congraint
isdigtinct from its ‘violation profile’. For example, there is general agreement regarding
the violation profile of the well-known constraint ONSET (Prince & Smolensky 1993,
McCarthy & Prince 1993): ONSET assgns a violation for each vowe-initiad syllable.
However, there is controversy regarding the structura description of ONSET: it has been
formulated negatively (*s[V — McCarthy & Prince 1993d), with the ALIGN schema (i.e.
ALIGN-L(0,C) — McCarthy & Prince’s 1993b), and in other ways as well. However, the
controversy over the structural description does not in any way affect the sandard view
thet there is need for acongraint that hasthe particular violation profile as given above. In
other words, the violation profile of a congtraint and its structural description may be
examined separately. Accordingly, as with ONSET the proposals about scale-referring
congtraints  gtructural descriptions in this section are separate from those about their
violation profiles (presented in the preceding section); the validity of the proposalsin this
<ection do not depend on the validity of the proposds about violation profiles in the
preceding section, and vice-versa.

231 Multi-valued features
| adopt an approach to feature valuestha is closely related to Prince’ s (1983) grid
theory in that feature val ues are considered to be astring of elements—x' sand 0's (s see
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Green 1993). This goproach dlows for a formally definable notion of reative smilarity;
this point will prove to be important in providing a formal definition of the sructurd
description of scale-referring constraints (§82.3.2).

| propose that a feature’ s value is a gtring that has the form x,00, where o sands for
‘0 to any number’. For example, valid feature values are X, 0, X0, XX000, but not Xox or OX.
Thisapproachwill be called the“ xo theory”.

In effect, every value shows the extent of a scale — a scale of n distinctions has
valuesof length n-1. For example, the feature [nasal] has two val ues, traditionally [+nasal]
and [- nasal], 0 the present approach represents the ditinction as [xnasal] and [onasal].
For ternary features, such as Gnanadeskan's (1997) consonantal dricture, a string of
length 2 is used, ditinguishing xx, xo, and 0o val ues.

The xo-theory offers a way to formally express scdes. In this respect, the same
formal object expresses scales and features a scale is smply a multi-valued feature. The
Place of Articulation scale will serve as an example.

9) Major Place of Articulation (PoA) Scale
| dorsal Olabial Ccoronal Cglottal |

The PoA scale is expressed by the feature [Place]. It makes four digtinctions, o
has a feature value gtring of length 3. The feature values in (10) match the points on the
sale.

(10) Multi-valued Place of Articulation features
[xxxPlace] dorsal
[xxoPlace] labial
[xooPlace] coronal
[oooPlace]  glottal

In Prince & Smolensky’ s (1993) theory, scales are converted into constraints, while
in the present theory scales are expressed as features The marked value of the scaleis
assgned a string value conssting entirely of x's, with the length of that string depending
on the number of distinctions madein the scale. Every less marked val ue differs from the
most marked value in terms of itsx content, as seenin the PoA features above.

To recap, a grid theory for feature values is employed here, with some dight
changes (i) a feature string has the form xq00, Not just %o and (ii) all features employ this
formalism, not just stress or multi-valued features® Scales are therefore expressed as
multi-val ued festures

Of course, this approach is by no means atheory of scales. The core of the theory
of scalesisinits constraints. However, a xo approach to feature values does provide a
formal mechanism for a theory of the structural description of scale-referring congtraints.

° Oneimportant difference between grid theory and the present approach isthat grid merks for stress encode
relative similarity rather than absolute values. In contrast, the xo val ues encode absolute values: [xxoPlace]
refersto labials, and so forth.

37



The formal expression of markedness—ch.2

Thispoint isdiscussed in §2.3.2; the following section discusses the notion of multi-valued
features in comparison to binary ones.

2.3.1.1 Multi-valued and binary features'

The proposa that there are multi-valued features is somewha nonstandard, given
the predilection for binary (2-valued) and privative (1-valued) features in previous work
(Jakob=on, Fant, & Halle 1952, Jakobson & Halle 1956, Chomsky & Halle 1968, Creider
1986, Steriade 1995b:147-157).

However, the proposal that there are multi-valued feature is by no means novel.
Chomsky & Hadle (1968) employ a multi-valued feature for sress and a number of
researchers have effectively proposed a multi-valued [Sonority] feature (Steriade 1982,
Selkirk 1984, van der Hulst 1984, Durand 1990, Green 1993). Ladefoged (1975) and
Williamson (1977) propose multi-val ued larynged features, and Stahlke (1975) and many
others have proposed a multi-valued feature for tone (cf Odden 1995). Recently,
Gnanadeskan (1997) has argued that severa features are ternary-valued and Clements
(1991) [open] feature can be ‘ acked', effectively producing multiple digtinctionsin vowel
height (also see Clements & Hume 1995, Lindau 1978). In other words these theories
have expanded the set of feature values to include many more distinct elements (usualy
represented by the natural numbers{0,1,2,...}, for convenience).

The ‘natural number’ approach is only one way to alow multi-valued features.
Prince s (1983) grid theory provides another method (also precursors in Kiparsky 1979,
Selkirk 1984). Instead of an n-valued [dress feature, a gtring of X's specifies relative
gress among syllables or moras. The grid theory approach to multi-valued features has
frequently been extended to other features: for example, it has been used for sonority with
gridmarks standing for different sonority levels (van der Hulst 1984, Milliken 1988, Zec
1988, Parker 1989, Clements 1990, 1992, Green 1993)."

In the present work, the grid-theory approach to features is adopted, and extended
asdetailed in the previous section.

. Binary vs Multi-valued features

Surprisngly few works explicitly compare the virtues of binary and multi-valued
features. All of the ones that do — Sommerstein (1977), Creider (1986), and McCarthy
(1988) — agree with Creider’s statement that “there are surprisngly few phonological
arguments[against multi-val ued features) in the literature”. Inthe mog recent and detailed
account, McCarthy (1988:94) dates the following, comparing binary- with multi-valued
features

1 My thanks to the audience at Haskins Laboratories for their comments on a talk closdly related to this
section.

2 Grid theory is unlike multi-valued features in that gridmarks (and even some multi-valued features) are
congrued as representing relative values for the feature (dress, sonority) (see esp. Selkirk 1984:112, 121).
This conception <ets it apart from Gnanadeskan’s feature value theory, in which features can be ternary-
valued with each val ue expressng an absolute, not relative, value (athough Gnanadesikan’s constraints have
the effect of relative val ues).
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(11) “Are there any differences, then, between these two very different theories of
esentidly the same problem? Explicit discusson of this quedion is rare, and the
arguments raised are unpersuasive, tending to emphasze methodologica rather
than empirical differences” (McCarthy 1988:94)

McCarthy observes that arguments presented for one or the other approach are not
based on empiricaly tedtable issues, but ingead rely on appeals to theory-interna
smplicity or ease of implementation (e.g. SPE’s eval uation metric). McCarthy points out
thet objections to multi-valued features often rest on the assumption that multi-val ued
features automatically introduce the full power of arithmetic to the grammar, dlowing
features to be incremented or decremented by any number. Of course, the a gorithms that
manipulate feature values are somewhat independent from the form of the features
themselves The same goes for the objection that there is no obvious limit to the number
of distinctions allowed per feature; again the issue of the maximum number of digtinctions
per feature is entirely separate from the form of the features themselves. In other words,
the xo proposal does not introduce the full power of arithmetic operations commonly
asociated withintegers

More concretely, McCarthy compares a theory such as the one presented in the
previous section —where there is a Sngle multi-val ued [Place] feature — and one that hasa
non-terminal Place node which dominates several independent features ([coronal], [labial],
[dorsal], etc.). McCarthy concludes that “all arguments in favour of the class node Place
apply with equal force to the n-ary feature [Place]” (p.94); the reader is referred to this
work for further discusson.

However, McCarthy does raise one argument in favour of the privative Place
feature approach. Labial cooccurrence restrictions in Arabic apply across intervening
sLgments thus a stem /btf/ is blocked from appearing faithfully. McCarthy argues that
these follows straightforwardly if [labial] and [coronal] are on different tiers, illustrated in
Figure 2.2 from McCarthy (1988).

Figure 2.2: Tiersand multi-valued features (McCarthy 1988)
@ *p t f (b) b t

] |

[labidl] [labid] [xxoPlace] [xooPlace] [xxoPlace]

[coronal]

If [labial] and [coronal] are on different autosegmental tiers it is a sraightforward
matter to explain why labial s cannot appear in the output even when non-adjacent: their
[labial] features are adjacent on a tier, and thus are subject to the OCP. In contrast, a
theory with asingle [Place] feature (Figure 2.2:b) clearly cannot appeal to tier-adjacency.

Within Autosegmental theory, thisis clearly a strong argument. However, recent
olutions to Smilar problems have been resolved in non-representational ways (Alderete
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1997, Suzuki 1998, Fukuzawa 1999). Congraints that ban multiple ingances of the same
feature value within a certain domain have been employed to dea with such cases eg.
Alderete’ s (1997) locally self-conjoined constraint *{labial}?. These constraints do not
apped to tier-adjacency, so they can employ either multi-valued or privetive Place
features.

In short, there is no compelling phonologica reason to reject multi-valued features
in favour of binary/privative ones, or indeed to reject binary/privative featuresin favour of
multi-valued ones.™ In the present theory, multi-valued features will be assumed to be
possible.

As a final note, the proposa that there are multi-valued features by no means
precludes the existence of binary or privative ones In fact, as shown in ch.383.5.3, the
cumulative effect of binary features can be indistinguishable from multi-val ued ones for
scale purposes in certain Stuations. However, it is not the case that all multi-valued
features can be decomposed into severd independent binary features. Two arguments for
this— (i) naturd class behaviour and (ii) conflation — are discussed in ch.383.5.3; | leave
discussion until that point because it refersto examples discussed in that chapter.

2.3.2 Constraint form

This section incorporates the xo theory of feature valuesinto a theory of congraint
form. The expression of thistheory for markedness constraints isthe schemain (12). Fis
afeature, and visitsvaue (i.e. agring of xand 0's).

(12)  Festural markedness constraint definition
*[vF] Asdgnaviolation for every segment that i S[V,F]
wherev isa subgring of v»

In a congraint like *[xPlace], X is the value of [Place]. Therefore, *[xPlace] is
violated by every segment whose [Place] value contains x: i.e. [xooPlace], [xxoPlace], and
[xxxPlace].

There is a redriction on the schema in (12): v may only contain X's. Certainly,
congtraints may refer to the o values, but not in context-free markedness condraints (see
§2.4). Following Green (1993), congraint ingantiation isassumed to be complete; in other
words, thereisacongraint *[vF] for every possble length of v, implying that there are also
*[Place], *[xxPlace] and *[xxxPlace] constraints Completeness is built into the schemas
(3b) and (7b).

Together, the *[VPlace] congraints — with the restrictions stated above — have the
desired harmoni c bounding effect. Quasi-tableau (13) illugtratesthisresult.

13 Chain shifts have been argued to provide evidence for multi-val ued features (e.g. Gnanadesikan 1997 and
works cited therein), though Creider (1986) arguesto the contrary.
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(13)  Harmonic Bounding for PoA Congtraints
*[Place] | *[xPlace] | *[xxPlace] : *[xxxPlace]
2 x ! ! !
t * *
P * ‘ * : * :
k * * * *

As the quas-tableau shows the condraints are in a loca harmonic bounding
relation with each other. *[xPlace] isviolated by al segments except [?], while * [xxPlace]
isviolated by only the marked segments[p] and [k]. Every constraint assigns violationsto
a contiguous part of the scale, and every element is a harmonic bound for elements higher
on the scalein terms of the PoA constraints.

The xo theory of feature values plays an important role in providing a structural
description that produces harmonic bounding. To produce harmonic bounding, the
gructural description of the scale-referring congraints needs to refer to a relation of
inclusion between the members of the scde. So, any sructural description that includes
[p] mugt dso include [K], and so on. The xo theory alows reference to incluson in a
graightforward way viathe subgring relation.

. No covert disjunction

In contradt, theories without the xo representation offer no easy formal way to refer
to sets of features. For example, a theory with a set of privative PoA features— [glottd],
[coronal], [labial], and [dorsal] — offers no straightforward method of referring to the set
{[labia], [dorsd]}. A condraint such as *{[labid], [dors]} “Assign a violation to a
segment thet is either [labial] or [dorsal]” introduces a great dea of formal apparatusto the
theory of condraint form. More precisely, a digunction operation is introduced: a
violation is asigned if the segment is [labid] or [dorsa]. Certanly, theories have
proposed congraint conjunction operations, as in Local Conjunction (Smolensky 1993); a
conjoined congtraint such as *[labia]&*[dorsal] is violated only if both *[labia] and
*[dorsal] are violaed within some domain. However, the congraint *{[labial], [dorsd]} is
digunctive, violated if either *[labial] or *[dorsal] are violated within the domain of a
sngle segment: i.e. *[labid]*[dorsad]. The addition of a digunction to gructura
descriptions grestly expands the possible space of congraints and goes no way toward
explaining why it is that *[labia] and *[dorsal] form a digunctive constraint while, for
example, *[coronal] and *[dorsal] do not.**

The proposal presented above does not covertly implement a digunction operator
in constraint form. Certainly, the interpretation of the congdraints does alow for a
digunctive evaluation: *[xxPlace] effectively assigns violations to segments that are
[xxoPlace] or [xxxPlace]. However, this formalisn has nothing of the power of a
digunction operator. For example, the present proposal doesnot alow different featuresto
be digoined. A condraint that assigns a violation to all segments with either feature f1 or

4 This contrasts with Crowhurst & Hewitt’s (1997) congraint digunction, with which constraints — not the
elements of their structural descriptions— may be digoined. See ch.3 for discussion.
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feature f, is not possible in the present approach — congraints only refer to different values
of the same feature. Moreover, the present approach does not alow any arbitrary pair of
feature val ues to be digoined: only adjacent values are effectively digoined. For example,
there is no constraint that assgns a violation to a segment only if it is [xooPlace] or
[xxxPlace], dnce[xo0] and [xxX] are not contiguous feature values

In short, while the effect of the present approach has the flavour of digunction, it
has very little of the power of a digunctive operator. The digunction approach and its
empirica consequences are discussed further in chapter 383.4.2.

. Faithfulness
Schema (14) isfor scale-referring faithfulness constraints; again F isafeature and v
isits value.

(14) Schemafor faithfulnessto featural scales
IDENT[VF] If segment a is[Vv.F] and v isa substring of vz,
then o' (the correspondent of ) i s[v,F].

For example, IDENT[xPlace] requires every input segment with a Place value that
includes x to retain its input specification in the output. More concretely, IDENT[xPlace]
requires corona s to surface as coronds labiasaslabids, and dorsalsasdorsa's but is not
violated if glottals do not surface faithfully. Similarly, IDENT[xxPlace] is violated only if
input labia and dorsal segments do not have output correspondents with the same PoA; it
is not violated if glottd or corona PoA is not preserved. The form of this constraint
schema and its empirical effects are discussed in detail in chs5-8.

. Summary

To summarize, ‘scale-referring congraints are standard markedness congraints
with the gructural description given in (12) above. In this way, the theory of scale-
referring congraintsisintegrated into a general theory of markednessand features

The proposal that scales are expressed as multi-val ued features (al most) reduces the
theory of scalereferring condraints to a smple generalization: there is a separate
markedness and faithfulness congraint for every value of every feature. For example, the
Place of Articulation scale is expressed by a set of congtraints that refersto al four values
of the [Place] feature. The restriction isthat congtraints may only refer to x val ues (except
for ecia circumstances discussed in §2.4), and do so in the ‘ substring manner encoded
in the constraint schemas in (12) and (14). Thus, the theory of scales presented here
almost reduces to the theory of multi-valued festuresand how they in turn express scales.

24  Scalesand structure

Scale-referring constrai nts often mention a structural position. For example, Prince
& Smolensky (1993) propose that the postions ‘syllable peak’ and ‘syllable margin' are
combined with the sonority scale to produce sets of constraints that influence
syllabification. Similarly, Kenstowicz (1996) has proposed that the sonority scale can
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combine with the gructural position ‘foot head’ (i.e. the stressed syllable of a foot) and
‘foot margin', and | have proposed the same for tone (de Lacy 1999a, 2002b). This section
presents proposal s about congraints that combine scaleswith structural elements.

Structure-reference in scale constraints raises two quegions: (i) what are the
gructural elements with which scales may combine? and (ii) which scales may combine
with structural elements, and which ones cannot?

Section 2.4.1 presents proposals that the dructural elements found in scale-
referring congraints are always one of two elements the Designated Terminal Element
(DTE) and non-DTE, adapted from Liberman & Prince (1977).

Section 2.4.2 claims that there are genera redrictions on which congraints may
combine with gructural postions in condraints: prosodic scdes must combine with
gructural elementswhile featural scales must not.

241 DTEsand non-DTEs

| propose that scales can only combine with one of two gsructural elements: the
Designated Terminal Element (DTE) and non-DTE, defined in (15) and (16) respectively.
The notion of ‘DTE’ istaken from Liberman (1975) and Liberman & Prince (1977), but is
extended in having ‘non-DTES and reference to two elements in the definition. Related
proposd's are found in Selkirk (1998, 2000), Zec (2000), and my own work (de Lacy
1999a). Works that specifically discuss the phonologica relevance of non-DTEs
(especidly non-heads of feet) are Kenstowicz (1996), Ping (1999), and de Lacy (2002b).

(15) Definitionof DTE
DTE« p) =qet A node n of type B isthe DTE of prosodic category o iff the path from
nto a cong sts of an unbroken chain of prosodic heads

A ‘path’ fromnto a gartswith node n and goes through all nodesthat (i) dominate
nand (ii) are dominated by a.

(16) Definition of non-DTE
non-DTE )= @anoden of type B isanon-DTE of a iff
(i) nis(trangtively) asociated to a
and  (ii)nisnotaDTE@g,

The definitions presented above differ from Liberman's (1975) and Liberman &
Prince s (1977) origina conception in two ways. Oneisthe notion ‘non-DTE’. The other
is that DTEs are 2-place elements DTEqp refers to the node that is of type B and
dominated by an unbroken chain of prosodic headsto a. For example, DTE,, (read as
“the moraDTE of a foot”) refers to al those head moras that are dominated by head
syllables that are dominated by feet; in comparison, DTE gy refers to the head root node
dominated by the head mora dominated by the head syllable of afoot. For discussion of
why the B argument is necessary, see §2.4.1.1.
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Every node on the prosodic plane is taken to be marked as a head or non-head;
moras, syllables, and feet are marked for headedness as are root nodes. Since the
definition of the DTE crucialy relies on the notion ‘prosodic head' it inherits the main
property of heads for every prosodic node o thereisonly one DTE of a.’®

The arguments o and 3 can be any member of the prosodic hierarchy, from the root
node to the Utterance Phrase node. Selkirk (1998) has argued that there are DTES for
every prosodic category for tone (Ao see de Lacy 1999a); Zec (2000) has explored a
smilar ideafor sonority. Further evidence for thisclamis provided in chapter 4.

. Exemplification I: insdethe syllable

The gructures in Figures 2.3 and 2.4 aim to darify the definition of DTE. Figure
2.3 isthe syllable [kad]. A superscript + marks a node as a head and a superscript - as a
non-head; the symbols [K], [&d, [t] are root nodes. The g node is not marked as either a
head or non-head since its head datus is irrelevant in determining its DTEs in this
structure.

Figure 2.3: DTEsbelow the syllable
a

A(G,u) — > ¥ IJ- <—'A(0,|.1)

Do rg— K L
N g~

-Diry Dory Dpry  Dory

The root-node DTE of the syllable A ry is the head root node dominated by a
chain of headsto the o node. Only the root node [& in Figure 2.3 meets this description —
itisahead and it isdominated by a head morawhich in turnisdominated by the o.

In contragt, [t] isa non-DTE of the syllable: -Aw ry; [t] is not associated to the o
node by an unbroken chain of heads— it is dominated by a non-head mora. [K] isa - ry
aswell, but because it isnot a head.

The leftmost mora in Figure 2.3 is a mora-DTE of the syllable: it is a head mora
dominated by an unbroken chain of prosodic heads (of length 0 in this case) to a syllable
node.

Part of the usefulness of DTEsisthat a node may be a DTE of some category but a
non-DTE of another (necessarily higher) category. For example, [t] in Figure 2.3 isanon-
DTE of the syllable, but it isa mora DTE: [t] isa head that is dominated by an unbroken
chain of heads— in this case a 1-length chain —to the p node. Thisdual nature proves to
have s gnificant empirica consequences, as discussed in later chapters (e. ch.484.4). In
any case, it isimportant to recognize that the mgjority of elementsare both DTEs and non-
DTEs of some category. The DTE of the Utterance Phrase (i.e. the highest prosodic unit)

% The idea that every congtituent contains one and only one head has perssted in work on the Prosodic
Hierarchy and has been embodied in the (probably inviolable) OT congraint HEADEDNESS of Selkirk (1995)
and Ito & Megter (1992) (cf Crowhurst 1996).
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isthe only element that is not a non-DTE of any category. Some elements are perpetual
non-DTEs, though. For example, [K] in Figure 2.3 (i.e. an onset) is not a DTE of any
category, Snceit isanon-head of the lowest prosodic level (i.e. ).

. Exemplification I1: inside the Pr\wd

Thedual DTE-nature of terminal elementsis more evident in larger sructures, asin
the Prwd in Figure 2.4. The figure below identifies the root-node DTEs and non-DTES,
DTEsare shaded.

Figure 2.4: DTEsand non-DTEsin the Prwd
Prwd

AP

p a t7 e u K 1T s
Prwd A A A -A-A | -A-AL-A
Ft A A A A |-A | -A-A]-A
a A | A KA A |-A | -A A | -A
1] A A A A | A A A

[a] isthe DTE of the Prosodic Word in Figure 2.4, while every other element isa -
Dpwa. Similarly, [a] and the schwas are DTES of a foot, while al other root nodes are foot
non-DTEs. Thistable makesit clear that an element may be a DTE for one congtituent but
not for another.

Another point that emergesin Figure 2.4 isthat it is possble for aroot node to have
no DTE status with respect to some congituent. The word-final [g in isneither aA, nor a
A, sinceit is not dominated by a mora.® In effect, then, no constraint of the form *A,<x
or *-A=x will apply to it. This Stuation is only possible when grict layering is violated.
Theempirical effectsof thisfact are discussed in chapter 484.4.

Traditional notions such as ‘syllable peak’ and ‘ margin’ can be expressed as DTES
and non-DTEs For example, the pesk (i.e. nucleus) of a syllable is Awgy, while the
margin (onset and coda) is-Aery. Further condituents such as onset, rime, and coda can
also be expressed in this system.

As afind note, the present theory is not a theory of prosodic structure (cf Selkirk
1984), but rather isatheory of reference to prosodic sructure. Thus the DTE proposa has

6 The attachment of [ directly to the o node is meant to show the DTE gtatus of an element that does not
obey Strict Layering (Selkirk 1984). Depending on the theory of syllable structure adopted, non-strict
layering may be banned (cf Selkirk 1995).
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no bearing on whether elements may be extraprosodic, or whether feet may be ternary, and
thelike.

24.1.1 Constraint form

DTEs and non-DTEs form the sructural prominence scae | Awap O -Dw@p |,
generaizing P& S s peak-margin gtructural scale. More precisely, there are several DTE
scales, one for each possble specification of a: i.e. | Ae,p O-Dwp) |, | Arep FAEep |, and
20 on for each prosodic category. Every DTE scal e combines with every prosodic scale to
form a st of scales, one for each digtinct a3 specification.

At this point, it is important to emphasize the role of the 3 part of the DTE
definition. Asan example, A o) refersto the head syllable of a foot, while Ay refersto
the head mora of the foot. In principle every vaue of a, for DTES can be combined with
scaesto form congtraints. However, mog of these constraints will be vacuoudy satisfied
depending on the scale. For example, on the assumption that tone associates to moras, the
only relevant DTEs and non-DTEs for the tona scale will be those that are moras i.e
D@y and -A,y. In contrast, sonority is considered a property of root nodes here, so the
only relevant DTES and non-DTE combinations are Aq gy and -A(Q‘Rt)-17 Since it will be
self-evident which type of DTE is relevant depending on the scale discussed below, the B
part of the DTE definition will not be supplied from now on unlessit isdirectly relevant.

As an example, the congtraints that refer to the tonal scale will be discussed here
(Ping 1996, 1999; de Lacy 19993, 2002b). The tonal scale used here hasthree distinctions:
|L OM [H |.*® The feature [Tone] represents this scale, with the valuesin (17).

(17)  Multi-val ued tone festures
[ooTone] High
[xoTone] Mid
[xXTone] Low

Congtraints that refer to the tonal scale dso mention DTEs  Schematically, the
DTE-tone congdraints are as in (18). Recall that the scale reverses in combination with
non-DTEs

7 This fact limits the number of congtraints that can be active in a grammer in a practicd sense. However,
this in no way inhibits generation of the constraints. Given a prosodic hierarchy with 9 dements and two
sructurad dements (A, -A), there are 162n markedness condraints for each prosodic scale with n eements.
As pointed out above, effectively only 36n congtraints are any use in practice for any scale. Of coursg, this
meansthat CON containsa large number of scale-referring condraints The sheer number of constraints is of
no concern though: what is important is that (a) the congraints are empiricaly adequate and (b) the
congraints have a common well-defined source —i.e. the schemas identified in this chapter (cf McCarthy &
Prince’s 1;993a ALIGN, and McCarthy & Prince's 1995 IDENT, which also describe large numbers of
congtraints).

38 It is quite possble that the Tona Prominence Scale is a total order of all possible heights, which may
number as many as six (Odden 1995:453ff). The examples | have collected only offer evidence for three
tone height diginctions in relation to stress so this conservative form of the hierarchy is presented here (de
Lacy 19993, 2002b).
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(18) DTE-Tone condraints
(a) DTE congtraints *Aa/XXTONe, *Aq/XTOne
(b) Non-DTE congraints ~ *-Aqs/0Tone, *-Aq/00Tone

The condraints in (18) follow the generd schema for prosodic markedness
congtraints, givenin (19).

(19) Prosodic markedness condraintswith DTES— definition
*Aa@p/[VF]  “Incur aviolation for every segment that
(1) isap-DTE of a
and  (2) is[vzF], wherev isa substring of v,.”
* vcondsts solely of X elements.

For example, the congraint *A./[XTone] isviolated by every PrWd DTE that hasa
[Tone] specification that contains an x: i.e. [xXTone], [XTone]. In other words, the
congtraint is violated by mid- and low-toned primary stressed syllables

The congtraints can be expressed in somewhat more transparent notation usng the
symbols= and <. For example, *Aq/XTone can be expressed as *Aq<M, meaning “Assgn
aviolationto a DTE that isasociated to a mid tone or atone lower (i.e. more marked) on
the scale (i.e. L)”. Similarly, *-Aq=M means “Assign a violation to a non-DTE that is
asciated to a mid tone or a tone higher (i.e. less marked) on the scale (i.e. H)”. This
notation will be used from now on for the sake of brevity.

As P& S observe, the relation of scales to structural combinations is reversed in
non-DTE condraints In their example, voiceless stops are the most marked syllable
pesks, but least marked margins (see Dell & Elmediaoui 1988). In the case above, low
tone is the most marked element for DTES, while it isthe least marked for non-DTEs. In
the present theory the scale reversa is formally expressed by a difference in the feature
value used: for DTEsit isx while for non-DTEsit is0."

(20)  Prosodic markedness condraintswith non-DTEs— definition
*-A@p/[VF] “Incur aviolation for every segment that
(1) isap-non-DTE of a
and  (2) is[VoF], wherevisasubgring of v,.”
* vcondsts solely of o elements.

For example, the tona non-DTE condraints for Prwd non-DTEs are
*-Aprwd/[00ToNe] (a ban on high-toned non-DTES), *-Aprwd/[0ToNne] (banning high- and
mid-toned PrWd non-DTES), and *-Aprwd/[Tone] (which bans all tones on Prwd non-
DTEs).

It isworth noting that the difference between DTE and non-DTE constrai nts does
not follow from any part of the theory — it must be stipulated that scalesreverse.

91t could be that -A constraints have the form “Incur a violation if v is not a substring of v,.”, iminating
the need to refer to o values However, this formulation introduces negation — a potentially undesirable
operation in constraint form.
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. The sonority constraints
As a more extended example, the sonority scale presented in chapter 1, and
repeated bel ow, distinguishes 12 steps:

Figure 2.5: The Sonority Hierarchy
(a) Consonant sonority
voiceless —voiced — voiceless voiced

[nasals liquids [ glides( ...

stops stops fricatives ~fricatives
(b) Vowel sonority
high mid high mid low
centrd [ centra [ peripheral 0 peripheral 0 peripheral
vowels  vowels vowels vowels vowels

Since the scale digtinguishes 12 geps, there is a feature [Sonority] with a feature
value gring of length 11.%  Voiceless stops are [xooooooooxSonority], while [ is
[ooooooooo00Sonority].  Since this notation is difficult to read, the = and < notation
introduced above will be used from now on. Using this notation, the DTE equivaent of
P& S speak and margin congraintsare given below. A capitalized coronal member stands
for the entire manner of articulation (e.g. T stands for voiceless stops, from [t]).

(21) DTE+sonority Condraints
(@  *Ao<T, *Ao<D, *Ac<S, *No<Z, *Ao<N, *Ao<L,
*No<t, *No<a, *Ao<{i,U}, *Do<{ 6,0}, *Ag<a
(b)  *-As=a, *-As>{e0}, *-Ac2{i, U}, *-Ag>3, *-Do2k
*-Ao2L, *-Ag2N, *-Ag2Z, *-Ns=S, *-No2D, *-DAe2T

As an example, *Aq<{s} assgns violations to root-DTEs of ¢ nodes (i.e. syllable
nuclel) with sonority of less than or equal to mid central vowes

The DTE of a syllable (A) is the element that is the head of the syllable and
aspociated to a ¢ node by an unbroken chain of heads (see (15)). This concept of As
correlates with the syllable ‘peak’, while -Aq relates to the syllable margin.  As with the
Tone condraints, the sonority scale is reversed in combination with non-DTEs the best
peak isthe worgt margin, and vice-versa.

Of course, the sonority scale does not only combine with syllable DTEs, but with
DTEs of every other level. These congraints will be discussed in the following chapters,
when they become relevant.

This introduction to DTEs and non-DTEs concludes with the note thet al DTE-
referring congraints are freely permutable. There is no fixed ranking between constraints
based on the type of DTE element; evidence that condraints that refer to *Aw,g do not
universally outrank *-Aq gy congraints or vice-versa is presented in chapter 4. Similarly,

20 See Parker (2002) for the same conclusion — that sonority is asingle unified multi-val ued feature. Chapter
38§3.5.3 discusses proposal sin which sonority is congructed from smaller scales
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there is no need to i mpose a fixed ranking between congraints that differ in their val ue for
o or B: *Ap congtraints do not universaly outrank congraints that refer to *Aw.1,, OF
vice-versa

To repeat a point made in ch.1, the proposal that scales combine with DTEs and
non-DTEs in different ways means that the traditional notion of ‘ markedness does not
apply directly to certain scales For example, there isno real sense in which the sonority
category ‘low vowel’ isunmarked. Instead, markedness of prosodic scales depends on the
gructura element with which they combine. So ‘low vowe!’ isthe least marked category
intermsof DTEs, but the mos marked for non-DTEs

In contrast, markedness is easily applied to featural scales: snce featura scales do
not combine with DTES, the least marked element remains cons stent across contexts. So,
‘glottal’ isalwaysthe least marked PoA element.

2.4.2 Featural and prosodic scales

While DTEs combine with some scales (e.g. Tone, Sonority), they do not combine
with others. For example, chapter 383.5 shows that the PoA scale cannot combine with
gructural elements. If it could, a condraint such as *¢/[dorsal] would exist in CON,
predicting an unattested type of stress sysem: one where stress is sensitive to Place of
Articulation. In contrast, some scalesonly appear in congraintswith DTEs  For example,
the sonority scale cannot form a set of context-free constraints of the form *[vSonority],
where v is some val ue, snce these constraints also produce unattested systems (see chapter
383.5.2). Accordingly, a theory of scales mus identify the scales that must appear with
DTEsand the scalesthat must not.

| propose the redtrictionin (22).

(22) The Scale-Structure Combination Restriction
(a) Scales that refer to prosodic properties (e.g. tone, sonority) always combine
with prosodic eementsin condraints
(b) Scalesthat refer to subsegmental properties (e.g. voice, Place of Articulation)
never combine with prosodic elementsin congraints

A ‘Prosodic’ scale refers to non-segmenta features like tone, sonority, and
prosodic gructure, while featural scales include those features commonly regarded as
dependents of the root node (e.g. [voice], Place, [nasal], and so on). So, there are no
constraints of the form *A<[vPlace], or *-A>[vNasal], and so on. Similarly, al constraints
on sonority or tone must mention a (non-)DTE. This proposal is discussed further in
chapters3 and 4.

As stated above, the ‘prosodic’ scales include the Tonal scale and Sonority scale.
Tone has not been considered a subsegmental feature since Leben (1973) and Goldsmith
(1976). Sonority is standardly consdered a property of entire segments (or root nodes),
unlike subsegmental features like place of articulation. This follows the spirit of
McCarthy's (1988) proposals that major class features reside in the root node, and that
major class features are essential in defining sonority (Clements 1990, Rice 1992). Thus,
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sonority isa property of the root node rather than being a dependent feature, unlike [voice]
or [nasal]. These scales are dubbed ‘prosodic’ here, with the further claim that only these
sortsof scales can combine with sructural scales while featural scaes cannot.

The generalization made above has broad conseguences. It prevents positiona
markedness condraints to subsegmenta features: there are no condraints like
*Aprwa<[labial], or *A,/[-voice]. Chapter 3 shows that such a redriction is necessary in
relation to subsegmental features and Ar; and Apwg.  TO SUmmarize the argument, if there
were congraints such as *Aprwe<[labial], stress placement would be potentially sensitive to
Place of Articulation —a Stuation that never happens.

Indde the syllable, a number of researchers have argued that markedness
congtraints that refer to the relation between constituents and subsegmental features are
necessary (e.g. Ito 1986, Zoll 1998).

As a note on Beckman's (1998) Positional Faithfulness theory, it may seem that
(22a) precludes positiona faithfulness congraints such as onset-IDENT[voice] since this
faithfulness condraint refersto a prosodic position and a subsegmental feature. However,
this is outside the scope of (22). (22) prevents the genera agorithm that generates
congtraints from (or relates congraints to) scales from producing full sets of (non-)DTE-
referring scale constraints. This explains why there are no faithfulness congraints such as
-Aprwdl DENT{i,U}, for example (see ch.9). However, the proposa does not prevent an
entirely different agorithm from producing DTE-referring congraints ~ Beckman's
Positional Faithfulness theory is just such another algorithm — it combines a small set of
prosodic postions with scales in a totaly independent way from the scae-combination
processes proposed here. Note that the set of prosodic elements that Postiona
Faithfulness allows to combine with scales is a small subset of those of the DTE theory
(i.e. onsets, stressed syllables), and even elements that are not definable usng DTEs and
non-DTEs (eg. root-initial syllables). In short, the present theory and Postiond
Faithfulness can potentially coexid.

Of course, empirica redrictiveness will ultimately determine which theories can
coexigt with the present proposals. The present work aimsto argue that al the constraints
proposed here are necessary; in some casesit requiresthat certain types of condraint must
not exist —as for combinations of DTEs with featural scales

For the purposes of this dissertation (22) is taken to be axiomatic; its reduction to
other principlesisleft for future work.

25 Summary
The contents of the preceding sections can be summarized as a series of proposal's
about scale-referring constraints:

. Proposal: The ranking of scale-referring constraintsisfreely permutable (82.3).
Leadsto:
Local Harmonic Bounding: Both markedness and faithfulness constraints must
refer to arange of a scae.
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. Proposal: Prosodic scales must combine with structural elementsin condraints
Featural scalescannot do so (82.4).
Related Proposal:
Scale-referring congraints may only refer to the structural elements ‘DTE’ and
‘non-DTE’.

. Proposal: Scale-reference isconsistent across constraint types. (82.5)
Leadsto:
Faithfulness to the Marked: If a faithfulness constraint preserves a scale element,
thenit al so preserves every more marked scale element.

The following chapters examine the empirical consequences of the proposa's presented
above.

e Chapter 3 is devoted to showing that the ranking of scale-referring markedness
congtraints is freely permutable. This result necessitates that they be in alocal harmonic
bounding relation.

« Chapter 4 aimsto show that reference to both DTEsand non-DTESis necessary.

» Chapter 5 provides an extended discussion of scale-referring faithfulness constraints.
 Chapters6 and 7 present evidence for the Marked Reference hypothesis, showing that all
scae-referring faithful ness constrai nts preserve the most marked element.

« Chapter 8 provides evidence that faithfulness congtraints must be freely rankable.
 Chapter 9 presents a summary of the proposal sand their empirical consequences.
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CHAPTER 3

MARKEDNESS AND CONFLATION

31  Introduction

The aim of this chapter isto show that scale-referring markedness congtraints must
be freely rankable. The proposal that scale-referring markedness constraints are stringently
formulated — i.e. that they refer to ranges of scales (ch.282.2.1) — follows from free
ranking; without free ranking the constraints would be unable to express hierarchica
relations, as egablished in chapter 2.

As Prince (1997 et sq.) shows evidence that scalereferring markedness
congtraints are freely rankable comes from category conflation — the elimination of
category distinctions for a particular process. To introduce conflation, the complementary
notion ‘ categorization’ will be discussed firgt (from de Lacy 1999a).

‘Categorization' refers to the digtinctions that languages can potentially make
between different categories for some process. For example, the Papua New Guinea
language Kobon di stingui shes amongst peripherad low, mid, high, and central mid and high
vowels in stress placement, with gress fdling on the most sonorous vowel available
(Davies 1981, Kengowicz 1996). The Kobon system shows that each of the mentioned
typesisadifferent category for stress purposes.

However, not every language makesthe full range of possible category digtinctions.
Some collapse — or ‘conflate’ — categories, treating them in the same way for stress
purposes. Kengtowicz (1996) was the first to recognize the significance of conflation for a
theory of scales.

As an example, stress in Gujarati is senstive to sonority but makes no distinction
between high and mid vowels Like Kobon, stress seeks out low vowels (1b), and avoids
gressed schwa (1c), but it does not avoid high vowels for mid vowels or vice-versa (1d),
showing that the two categories are effectively treated asone.

Q) Gujarati stressin brief
(a) Default stress on penult

[aw:éna]  ‘coming’ [bdlo] ‘gpeak (imperf.)’
[pstang]  ‘kite' [jdrop] ‘ Europe’
EE ‘plus¥? [K'smiso] ‘shirts
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(b) Avoidance of stressed non-low vowels

[herén] ‘distressed’ [fikér] ‘ahunt’
[bolétf] ‘idare spoken’ [nuksan] ‘damage’

(c) Avoidance of dressed schwa
[kojoldi]  ‘little cuckoo’ [wismoran]  ‘forgetfulness
[blksro]  ‘amouthful’ [pUstskne] ‘book’

(d) No avoidance of stressed high vowels
[tf"okeio] “girls [K'edio] ‘inkstand’

Categorization and conflation are relevant for phenomena apart from stress The
same issues arise in syllabification and every other sonority-related prosodification
process. For example, tonal digtinctions can also be conflated for stress purposes (ch.4, de
Lacy 1999a), and didinctions between different types of prosodic structure are often
collgpsed in stress assgnment (de Lacy 19978). In short, not only must scale-referring
congtraints capture the hierarchical relations implicit in scales, they must also allow for
elementsof ascaleto betreated identically in some grammars.

Conflation is key evidence for the stringent approach (Prince 1997 et seq., de Lacy
1997a, 2000q). In fact, conflation casts a different light on what a scde informally
expresses A scale such as | x Oy | does not imply that “x isaways more harmonic than y”.
Instead, it expresses the idea that “y is never more harmonic than x’, allowing for the
possibility that x and y can be equally harmonic in some grammar. More concretely, the
partial sonority scale | e,0 Ca | does not imply that stressed [a] will aways be trested as
more harmonic than stressed mid vowels, since in some languages (e.g. Nganasan — §3.3)
they are treated in the same way. Ingtead, it impliesthat stressed mid vowelswill never be
more harmonic than stressed [a]: stress will never actively avoid [a] in favour of mid
vowels.

This chapter explores the sgnificance of conflation and characterizes the general
differences between the stringent approach and one with condraints in a fixed ranking (cf
Prince & Smolensky 1993 — sonority-driven syllabification, Kenstowicz 1996 — sonority-
driven stress, de Lacy 2002b — tone-driven sress).

Theaimsof thischapter are:

(1) To show the need for fredy rankable congraints  Thisis achieved through an
analysis of sonority-driven sress in the Uralic language Nganasan in 83.3. A brief
synopsis of why congraints in fixed rankings cannot produce all attested conflations is
discussed in 83.3 and expanded in §3.6.

(2) To show that the particular congtraints proposed here are needed, as opposed to
some other theory with stringent congraints  Section 3.4 is devoted to this point; it
contains an analysis of ‘environment-specific’ conflation in Gujarati stress. This type of
conflation excludes systems that are only partially stringent, and certain approaches that
generate stringent constraints through congtraint operations (e.g. constraint encapsulation —
Prince & Smolensky 1993, digjunction — Crowhurst & Hewitt 1997).
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(3) To identify the typology of conflations possble with the present theory’s
congtraints. Section 3.5 shows that some conflations are required, others optional, and yet
othersimpossble.

(4) To identify precisely which conflations Fixed Ranking theories cannot produce
—discussed in §3.6.

Section 3.7 containsa summary.

To dart, §3.2 discusses the sonority scale, the markedness congraints that refer to
it, and which of these are relevant for sonority-driven stress

32  Thesonority scale and constraints

The vocalic part of the sonority scale is relevant in this chapter, so this section
presents proposal's about sonority distinctions between vowels and how they relate to the
present theory’ s congraints.

In broad terms, there isa good deal of consensus about the ranking of elementsin
the sonority hierarchy (see discussion in Parker 2002). In contrad, there is a great dea of
disagreement over how many sonority distinctions there are (Sievers 1881, de Saussure
1915, Hooper 1972, Kiparsky 1979, Steriade 1982, Selkirk 1984, Venneman 1988,
Clements 1990, Rice 1992, Gnanadeskan 1997, Parker 2002). This dissertation takes the
view that the sonority hierarchy encodes a relatively large number of diginctions The
basis for the ones made in Figure 3.1 is processes that are commonly considered to be
sengtive to sonority: i.e. syllabification and sonority-driven stress (see Crosswhite 1999
for vowel neutraization).

Among the vowel s the categories in Figure 3.1 are diginguished here, analogous to
Kenstowicz (1996:9).*! Scale (Figure 3.1a) gives the category labels, and (Figure 3.1b)
ligsthe members of the categories

Figure 3.1: Vowel sonority scale

(@] high mid high mid-high mid-low low
centra L bentral Uperiphera Uperiphera Uperipheral [eriphera
owels  vowels vowels vowels vowels vowels

()| iwu Hooso Diyulu Heovo Heewan |33a(EGD|

The sonority didinctions among vowels relate to two dimensions. height and
peripherality. The primary distinction is peripherality, which separates the central vowels
from the others. Within the classes of ‘peripheral’ and ‘centra’, vowel s are di stingui shed
by height: lower vowe's are more sonorous than higher vowels  So, [a] is more sonorous
than [€] and [0], which are in turn more sonorous than [i] and [u]; smilarly, mid [] is
more sonorous than the high central vowel [i].

21 See Parker (2002) and references cited therein for discussion of possible substantive bases for the sonority
scale, or lack thereof (Clements 1990, Dogil & Luschiitzky 1989, Kawasaki 1982, Ohala 1974, 1990). This
issue is not of concern here; the aim of the present theory isto provide an account of the formal expression of
scales, not whether and how they are substantively grounded.
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Voiceless vowels and the tense-lax digtinction are not mentioned above, primarily
because the cases in the following chapters contain no evidence for their sonority ranking.
| have found no evidence that nasalisation or glottalisation affect the sonority of vowels,
nor have | found compelling evidence for sonority digtinctions in terms of frontness and
backness %

Phonological evidence for the sonority distinctions made above will be presented in
the following sections.

32.1 Thecongraints

As discussed in chapter 2, the sonority hierarchy is considered to be a multi-val ued
feature [Sonority]. With the vowel and consonant hierarchies combined, the sonority scale
above distinguishes thirteen categories. Accordingly, the val ue returned by the [Sonority]
feature isa string of length 12. So, the low vowel [&] is [xxoooxxxxxxSonority], while [p]
i s[000000000000S0NOrity] and [n] iS[XX00000000] Sonority.

For expostory convenience, the fully articulated form of the [Sonority] feature will
not be used here. Ingtead, a more transparent terminology will be employed: [>X] means
“equaly or more sonorous than a category of type X", where X is one of the sonority
categories.  For example, [>Nasal] refers to all segments that are either nasal or more
sonorous than nasals. Conversely, [<Nasal] refers to all segments that are either nasal or
less sonorousthan nasals.

The conditions on scae-referring congraints laid out in chapter 2 and the sonority
digtinctions made above alow severa sets of sonority-based congraints to be identified.
All DTE-referring condraints have the form *Aq<[X] “Incur a violation for every DTE of
o which is less or equally as sonorous as X”. All non-DTE constraints have the form
*-A=[X] “Incur aviolation for every non-DTE of a which is more or equally as sonorous
asX”.

There are series of constraints for every possble value of a. For example, thereis
a series of sonority-referring constraintsfor DTES of syllables: e.g. *As<s is violated when
any segment that isequally or less sonorous than schwa appearsinsgde a syllable DTE (i.e.
isthe head of a syllable). Similarly, *Apwa<{ €0} is violated when the head of the main-
gressed syllableisa mid vowel or is some less sonorous segment. The result is a series of
such gtringent constraints.

In the following sections, the primary focus will be on the set of constraints that
relate to DTEs and nonDTEs of Prosodic Words (Prwd) and Feet (Ft) since these
congraints relate directly to prominence-driven dress and  stressconditioned
neutraization. As a reminder, the DTE of a Pr'Wd (Apwa) iS the nucleus of the syllable
with primary (i.e. word-level) stress In contragt, the DTE of a foot (Ar) isthe nucleus of
the stressed syllable within afoot —i.e. both secondary and primary stressed nuclei.

22 Some researchers consider front vowels less sonorous than back vowels (Jones 1918, Pike 1943, Hooper
1976, Foley 1977, Howe & Pulleyblank 2001). Reasons for this sonority distinction often appeal to
epenthes's facts; chapters 4 and 5 argue that there is no need for such adigtinction to be encoded in sonority
terms. Sonority-driven gtress offers evidence that there is no front back distinction: if there were such a
digtinction, we could expect a language where stress avoided front vowels for back vowels of the same
height. To my knowledge, no such language exists
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The analysis of Gujarati does not require reference to any other types of DTE
congtraints. Evidence for the necessity of reference to non-DTEsis provided in chapter 4.

33  End-conflation: Nganasan

The aim of this section isto illugrate the ability of the present theory’s congraints
to conflate categories. Thisis done through an analysis of the stress system of the Uralic
language Nganasan ([ganédsan]). This language is particularly interesting because it has
conflation at both ends of the sonority scale — the more sonorous categories ‘low vowel’
and ‘mid vowel’ are conflated for stress purposes, asare high vowel swith central vowels

Section 3.3.1 presents relevant deta, followed by an anaysis in §3.3.2. Section
3.3.3 discusses what it means for two categories to be conflated in Optimality Theoretic
terms. Section 3.3.4 consdersrepresentationa approachesto sonority-driven sress. Since
the aim of this section isto show the need for freely rankable congraints congraintsin a
fixed ranking are discussed at appropriate junctures, a full discusson of fixed ranking
theories can be found in §3.6.

33.1 Nganasan®

This section presents an analysis of the Avam diaect of the Uraic language
Nganasan, also known as Tawgi or Tawgi-Samoyed. The description of stress presented
here is from Helimski (1998, p.c.) and fieldwork by Olga Vaysman (p.c.), with data
supplemented by Castrén (1854), Haydu (1964), and Tere© denko (1979).

Nganasan hasthe vowelslisted in Table 3.1.2

Table3.1: Nganasan vowels

iy i u
e 3 (0]
a

Syllables have the shape CV(V)(C). Rimes may contain a diphthong or a long
vowel.

Helimski (1998:486) describes stress as falling on a find CV: syllable, else the
penult, as shown in (2). Each root and its affixes form a separate sress domain;
compounds form two domai ns, one for each root.

2| am indebted to Eugene Helimski and Olga Vaysman for discussing Nganasan's stress system with me
and providing additional facts and data from their fieldwork. The most recent work on Nganasan phonology
isfound in Helimski (1998) and Vaysman (2002, in prep.).

2* There are some restrictions on vowels. For example, the front vowels do not appear in the firgt syllable
after dentds The mid vowel [0] only appears in non-initial syllables when flanked by labial sounds [b m],
and norrinitial [€] only occurs after palatals Neither of these restrictionsis sgnificant for stress so they will
not be discussed further here. Helimski (1998) and Vaysman (2002, p.c.) differ asto whether Nganasan has
gglatagszd coronds [t d 9 n' I'] (Helimski) or true palatals [c 3 [ n 4] (Vaysman); the latter approach is

opted here.
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2 Nganasan Default Penult Stress
[Kymé&] ‘knife’
[koruz?] ‘house’
[kdnda?] ‘dedge
[kuhdmi] ‘our (dua) skin'
[barbo] ‘master, chief’
[bo.l6uks]  ‘akind of moveable dwelling on runners

However, stress can optionally fall onthe antepenult if it contains a non-high vowel
and the penult contains a high or central vowel in a mono-vocalic syllable.

(€)) Nganasan Antepenult Stress
(a) Antepenult [e o], Penult[i yusi]

[#émbi?fi]  ‘dressing’ [cétomti] ‘four’
[nonyita] ‘going out’ [h63y?a] ‘writing'
[kéntual ‘caries [hétazal ‘writes

(b) Retractionto [a], Penult [i y us §]
[nanuns] {1p.sg.locative}  [tandujo] ‘wider (attrib)’
[bérufi] ‘devil’ [kdnomtu]  ‘which (in order)’
[nayégojcy] ‘2 younger sisters [jakagoj] ‘two twins
[agirs] ‘fishing rod’

Importantly, central and high periphera vowels are not ‘ungressable’: e.g.
[k3nds?] ‘sedge’, [nintidi] ‘aux.neg.3dual’, [kuhdmi] ‘our (dual) skin'.

The Nganasan pattern shows that there is a distinction between [a e 0] on the one
hand and [i y u s #] on the other. Importantly, there are no distinctions within these sets.
Stress does not retract from a penult [e o] onto a low vowd: eg. [fabomti] ‘7™,
*[fgbomti]. Similarly, stressdoes not retract from a central vowel onto a high vowel, asin

(OF

4 No retraction from central to high vowels

[ni&3ni] ‘below’ [pus0u?] ‘once’

[nidne] ‘I sll’ [kuhud3mo] ‘ skin for me'
[hyt383] ‘trunk’ [kubut3ndi] ‘ skin {3dual lative}’
[hurss;i] ‘returning’ [kubutsts] ‘ kin {2sg lative}’

[pintid#] ‘aux.neg.3dud’ cf [pinty]  [kuhug3jcs] ‘skin {2sg nom.}’

Stress does not retract from a high vowel to a central vowel either: e.g. [nansi?s]
‘sandsup’, *[ndnsu?s], [NadU?s] ‘scours , [tapini] ‘there {locative}’.
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In other words, Nganasan has two conflations: it conflates mid with low vowel s for
sress purposes, and high with central vowels®

33.2 Anayss

This section provides an andys's of sonority-driven stress, set within Optimality
Theory. For other analyses of sonority-driven stress — though (obvioudy) not using the
congtraints proposed here — see Cohn & McCarthy (1994), Kengtowicz (1996), de Lacy
(1997a), Gordon (1999), Broselow (1999), Zec (2000), and Crowhurs & Michael (2002).

While stress retraction to the antepenultimate syllable — and sensitivity to sonority
—isoptional, Eugene Helimski (p.c.) reportsthat it isthe prevalent pattern. Accordingly,
the grammar in which gress shift takes place isthe focus of this section.

Words with vowel s of the same sonority show that the default position for stressis
the penult: eg. [kuhimi] ‘skin, hide’. To ded with default stress placement, the
congtraintsin (5) will be used.

5) ALIGNFTR  “Theright edge of every foot mugt be aligned with the right edge of
aPrwd.” (McCarthy & Prince 1993a)

FTBIN “Every foot isbinary at the syllabic or moraic level.” (McCarthy &
Prince 1986)

TROCHEE “Every foot isleft-headed” [i.e. ALIGN-L(G,Ft)] (McCarthy & Prince
19933)

The congtraint FTBIN deserves some brief discusson. Feet are assumed to be
maximally disyllabic — trisyllabic and unbounded feet do not exist (Hayes 1995).%° So, the
role of FTBIN is to ban monomoraic —i.e ‘degenerate’ — feet. As shown in tebleau (6),
FTBIN, ALIGNFTR, and TROCHEE produce penult stress.

(6) Nganasan default gress

/kuhumi/ FTBIN | ALIGNFTR TROCHEE
w (@) ku(hdmi) i :

(b) ku(humf) 3 : *1

(c) (kthu)mi 3 *1 :

(d) kuhu(mi) *| i

% The Uralic language M oksha Mordvin has been reported as having the same conflation of vowel qualities
as Nganasan (Paasonen 1938:114-119, Kenstowicz 1996). However, Kenstowicz notes that crucia data is
missing from published sources (i.e. words that show conflation of high vowels and schwa — [CaC{i,u}]).
Jack Reuter and Aleksandr Feokstitov (p.c.) report that words with such a shape do not exist in the sandard
didect, but gppear in south-east dialects There is some evidence that high vowels are not conflated with
schwa: gress moves off the default initial postion if there is a high vowel in the sscond syllable in
Feokstitov's dialect: [pati] ‘put {3sg}’. Thus, at least one dialect of Moksha has the scale | o [i,u Ce0,a |,
without conflation of the schwaand high vowels.

° In OT the statement that an output structure “does not exist” means one of two things: (i) GEN never
createsit, or (ii) it is harmonically bounded by some other structure (i.e. binary feet). For adiscussion about
which one ismore gppropriate for foot Sze, see Hyde (2001).
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The dotted line indicates that the ranking of the congraints cannot be determined at
this point. In order for a ranking argument to be established, constraint conflict must
occur: the winner and a competitor must incur violations of diginct condraints In the
Stuation above, the winner does not incur any violations of the relevant constraints, so —
just as with local harmonic bounding — ranking between them is indeterminate. This
Stuation will change once theinteraction of the sonority-gress constraints is considered.

3.3.2.1 Avoidance of stressed high and central vowels

Stress does not fall on a monomoraic penult when two conditions are met: (i) the
penult contains a high or centra vowel and (ii) the antepenult contains a non-high non-
central vowel. The avoidance of high and central vowelsin sressed syllablesis expressed
by the congraint *Aprwe<{i,u}. This condraint is violated when a PrWd DTE —i.e. a
main-stressed syllable nucleus — contains a high vowe or anything less sonorous (i.e. [s
i]). Asareminder, the notation “<{i,u}"” refersto al segments with the same sonority or
lessthan peripheral high vowels thisincludesthe Nganasan vowels[i y us i].

The avoidance of stressed high and central vowels forces the foot to retract from
the right edge of the Prwad: i.e. [(héts);a] ‘writes', [(kontu)sa] ‘carries. Such a footing
violatesALIGNFTR, indicating that * Aprwe<{i,u} must outrank thiscongraint.

U]
/kontusa/ *Dprwes{1,U} ALIGNFTR
(a) kon(tU;a) *1

w (b) (kéntu)ja S

The condraint *Aprwes{i,u} is violated by candidate (78) because it contains a
primary-sressed high vowel. In contradt, (7b) avoids violating this constraint by stressng
a mid peripheral vowel. It isimportant to emphasze that “{i,u}” is an abbreviation for
“peripheral high vowels’, including [i y w u]. This ranking therefore accounts for
antepenult stressin words like [(néky)ry?] aswell.

The ranking in (7) accounts for the fact that dress avoids [s] for mid and low
vowels, as shown in tableau (8).

(8)

/hotazal * Dprwes{1,U} ALIGNFTR
= (a) (héta)za *

(b) ho(té1a) *1

Anaogous to the sStuation in tableau (7), candidate (b) violates *Apwe<{i,u}
because it contains a stressed schwa.

The ranking arguments supplied above indicate a genera schema for sonority-
driven stress  As shown in tableau (8), the ranking of the DTE-sonority congtraint

60



Paul de Lacy

*Nprwas{i,U} over the foot-parsng constraintsisa necessary component of sonority-driven
dress. Without such aranking, no sonority influence on stresswould be visble.

In generd terms, then, sonority-driven gress arises when some (non-) DTE-sonority
congtraint outranks some active stress-placement constraint. Of course, the extent of the
congtraints influence depends on the details of the ranking. In Nganasan, the constraint
*Nprwas{i,u} is so highly ranked that its influence is transparently obvious. However,
other sonority-gress constraints have lessinfluence.

At the other extreme is a language that has no sonority-sensitivity at al. The
ranking necessary for sonority-driven gress is discussed further in 83.5.1 (see de Lacy
2002b for anal ogous rankings for tone-driven stress).

3.3.2.2 Low-end and high-end conflation

The ranking presented above accounts for the fact that stress avoids a penult or
central high only when the antepenult contains a mid or low vowel. If the antepenult
contained a high or central vowel, there would be no reason to gress it since doing so
would not improve on violations of *Apwe<{i,u}.

©
lyygusa/ *Dprwes{1,U} ALIGNFTR
(8 (ygu)=a * b

= (b) jy(qusa) *

The tableau above shows that ALIGNFTR can be decisive in choosing the winner
when more than one candidate incurs equal violations of the sonority-sress constraints.
Since *Apwe<{i,U} assigns the same violations to candidates (a) and (b), the vowels [y]
and [U] are conflated for stress purposes— they are treated in exactly the same way.

High and central vowels are similarly conflated in Nganasan. In words with an
initial high or centra vowel in the penult, for example, stress fals on the penult as usual:
eg. [hursssi] ‘returns’. The present ranking accounts for this pattern, as illustrated in
tableau (10).

(10)
/hursosi/ *Dprwe{i, U} ALIGNFTR
(@ (harss)gi * *1

= (b) hur(s5)i) *

Crucialy, both candidates (8) and (b) incur the same violations of *Apwes{i,u}.
Since *Apwe{i,U} isnot decisve, the violations of ALIGNFTR become relevant, favouring
the penult-stressed (b).

By assgning the same violations to stressed centra and high vowels, * Aprwa<{i,u}
effectively conflates the two categories. Since neither is preferred over the other, the
footing congraintstake over, preferring the default stress postion.

The formal expression of markedness—ch.3

So, for gtressed high and central vowe s to be treated the same, it is crucia that no
congtraint that favours one over the other outranks ALIGNFTR. More concretely, the
constraint *Apwe<o must be ranked below the footing congraints  Since *Apwa<o favours
gressed high vowe's over stressed schwa, any other ranking would make an unwanted
digtinction between the two categories. Thispoint is madeintableau (11).

(1)
/hurssyi/ ALIGNFTR *AprwasSo
(@) (hirso)4i *!

s (b) hur(s83i) *
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As the tableau shows, the congraint *Aprwe<o is cruciadly ‘inactive’ — it does not
assign a violation that is relevant in determining the winner for stress purposes At this
point, it is possible to make a general statement about conflation: if two categories are
conflated, thereisno ‘active’ congraint that favoursone over the other.

. ‘Active

Theterm ‘active’ isused in a very limited sense here. A more genera sense of the
term ‘active’ isfound in Prince & Smolensky (1993), in which a condraint is active if it
bifurcates the candidate set into winners and a non-empty set of losers for some
competition. For example, ALIGNFTR is active in Nganasan because it relegates candidate
(b) in (11) to loser status in the competition between candidate forms from the input
/hurssyil.

The term ‘active’ is used in a much more local sense here, applying solely to
competitions relating to stress placement. For example, *Apwe<s is inactive for sress
purposes it never digtinguishes winners from losers that differ just in terms of stress
position. As tableau (11) shows by the time candidate eval uation reaches *Aprwa<s, the
position of stress has been determined (i.e. al remaining forms have dress in the same
postion). Thus *Apwes<s is inactive in a very local sense, relating to stress postion.
However, it is possible that *Aprwe<s is active in the general sense: *Aprwa<o may make a
crucia bifurcation in determining the quality of epenthetic vowels, for example (i.e. a
TETU effect — McCarthy & Prince 1994).

In contragt, *Apwe<{i,U} is active for stress placement. As shown in tableau (8),
this condraint makes a crucial determination between candidates that differ in stress
position. The term ‘active’ will be used in the local sense from now on; its scope of
reference in this chapter will be to stress position: so, condraint C is active in relation to
gressiif it eliminates candidates (i.e. assgns them ‘loser’ gatus) that differ from winning
formsinterms of stress postion.

. Summary

As an interim summary, the ranking needed to deal with conflation of the low-
sonority categoriesin Nganasan is || *Aprwe<{i,u} » ALIGNFTR » *Apwe<s ||. This sort of
ranking involves a general condraint outranking a more specific one, dubbed ‘anti-
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Paninian’ in Prince (1997 et seg.). A congtraint C; is more generd than C, if C; incurs a
superset of C,'sviolations

This is not the only ranking needed, though. Although stress avoids the less
sonorous high and central vowels for the more sonorous mid and low vowels, it makes no
diginction between mid and low vowels. Specificaly, sress does not avoid a mid-vowel
penult for a low vowel: e.g. [fajbomti] ‘seventh', *[f§bomti]; of course, stress does not
avoid alow vowel penult for amid vowel: e.g. [kona?a] ‘going’. Thistype of conflationis
‘high-end conflation’ — conflation of categories at the unmarked end of the scale.

As discussed above, two categories are diginct when no active condraint assigns
them different violations. Since the congraint *Apnw¢<{e€,0} favours[d over [€] and [¢], it
must beinactive. Inthe present case, this meansthat it isranked below ALIGNFtR.

(12)

/fajbomti/ ALIGNFTR *Nprwa<{ €,0}
= (a) {aj(bomti) *

(b) (f&bom)ti *1

Thisis‘high-end conflation’ — conflation of categories at the unmarked end of the
scale. As shown in tableau (12), high-end conflaion has the same character in ranking
terms as conflation of the low-end categories So, *Apwes{€,0} occupies the same
postion as *Apw<o in the rarking esablished 0 far: || *Apwes{i,u} » ALIGNFTR »
*Dprwass, *Dprwes{ €0} |-

Before moving on to consder why the present theory can successfully conflate
categories, some other interactions of footing constraints with the sonority-stress
constraintswill beidentified.

3.3.23 Theinteraction of sonority and prosodic conditions

There are two Stuations in which sonority conditions fail to force stress retraction.
One relates to long vowels in penultimate and final posdtion, and the other relates to pre-
antepenult postion.

. Long Vowels

Sonority does not take precedence over sress on along vowd. For example, stress
does not fall on the antepenult in [yon3:9s] ‘once again’, even though doing so would
result in a more sonorous sressed vowel (e.g. *[n6na:93]). In [ky:?ef] ‘they died’, Sress
does not fal on the ultima, though doing so would also improve sonority-stress
markedness (e.g.*[Ky:?e&?]).

This follows from foot form considerations. If dress appeared on the ultima in
ky:7ee? the foot would either be degenerate *[ky:(?e&)] or trimoraic *[(ky:?e&?)]; both
candidates violate FTBIN.?

27 The congtraint NONFINALITY could aso be used to block final sress (Prince & Smolensky 1993). Since
FTBIN isindependently necessary and gppears in subsequent anayses, it will be used here.

63

The formal expression of markedness—ch.3

The same reason accounts for the lack of retraction to the antepenult in 7ons:da. If
dress fell on the antepenult, the result would be a degenerate or trimoraic foot:
*[(n6)na:89], *[(1n6Nn=2)33).

Thus, FTBIN outranks *Aprwe<{i,u}, as shown in tableau (13).

(13)
/nons:ds/ FTBIN *Aprwes{i, U}
(a) (nd)ne:da *1
(b) (n6ne:)ds *1

= (C) no(né:)ds *

This till leaves such words with the form [CaC3:] to be accounted for, Snce stress
on the [a] would form an acceptable foot (i.e. *[(C&)Ca:]). The lack of such forms will
fall out from consideration of the lack of pre-antepenult stress.

Asatypologica note, one may wonder if stress ever avoids long vowels for shorter
vowels purely for sonority reasons. It can: sonority takes precedence over lengthin Kara,
where stress seeks out alow vowel [a] evenif the default position hasalong vowel (Schlie
& Schlie 1993). For adescription and anays's, see de Lacy (1997a).

. Limitson stressretraction

While main dress appears on the antepenult under the right sonority conditionsin
Nganasan, it never appears on other positions. For example, the ultima never bears main
sress, even when it contains a more sonorous vowel: e.g. [tygusal ‘get lost’, *[jugusd].
Similarly, main stress never retracts to the pre-antepenult: e.g. [nagstdne] ‘stands up
{elative}’, *[n&gatars]. Eugene Helimski (p.c.) reports a more complex effect: stress
retraction to the antepenult is the norm in three syllable words (e.g. [nakyry?] ‘three’), but
isless common in four-syllable words: e.g. [pam'acyms]~[namécyms] ‘nine’. The limits
on stress placement will be argued to follow from the interaction of footing constrai nts and
the sonority-stress constraints.

Aswith heavy syllables, the congtraints FTBIN and TROCHEE provide the reason why
gress cannot appear on the final syllable. For sressto fall on afinal light syllable, either
the foot would have to be iambic — e.g. *[ju(gusd)] — or degenerate — e.g. *[jugu(sd)].
With both FTBIN and TROCHEE outranking *Aprwa<{i,u}, fina stress will be blocked even
when it contains a more sonorous vowel .

(14

/jugusa/ TROCHEE ! FTBIN * Aprwas{ i, U}
= (a) ju(gisa) 3 *

(b) yugu(sd) | *

(€) ju(gusd) *! 3
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A similar fact accounts for the lack of retraction to pre-antepenult position. Again,
footing condraints override the avoidance of high and centra dressed vowels Two
congtraints are relevant in preventing pre-antepenult stress

(15) PARSE-O “Every syllableisasociated to afoot” (Prince & Smolensky 1993)
HDFTR “Therightmos foot isthe head.” (Tesar 1996)

The congtraint PARSE-O requires exhaustive footing. It outranks ALIGNFTR in
Nganasan, as evinced by the presence of secondary stress in longer words
[Kintal3btikdtiy] ‘ you are smoking .

(16)

/kintslobtikutin/ PARSE-O ALIGNFTR
wr (@) (Kints)(13bti) (kdtin) **

(b) kintalabti(kutip) >k kx|

The congraint HDFTR requires the rightmost foot to be the head. Together, PARSE-
o and HDFTR ensure that main stress does not retract to the pre-antepenult.  This is
illustrated with the word /nagatans/ intableau (17).

(A7)

/nagatane/ HDFTR | PARSE-G | *Apwes{i,u} | ALIGNFTR
= (8) (nago)(téne) 3 * il

(b) (nags)tsne 3 * *] **

(€) (naga)(toro) *! i **

The ranking shows the difficulties that arise with pre-antepenult stress. If main
gress falls on the pre-antepenult as in (b) and (c), ether PARSE-o or HDFTR are violated.
In (b), PARSE-G is violated because there are unfooted syllables; in (c), HDFTR is violated
because the head foot is not the rightmost one. With these congraints outranking
*Aprwe{i,U}, itis more harmonic to stress alow sonority vowel, asin ().

The ranking given above has one interesting effect: it accounts for Helimski's
observation that stress retraction does not take place in four-syllable words (e.g.
[pamacyny], *[pamécyms]). If sress did appear on the antepenult, the output form
would have two unfooted syllables *[ga(m'acy)me]. In comparison, the penult-stressed
form has no unfooted syllables: [(nam'a)(cyms)]. Thisresultisillustrated in tableau (18).

(18)

[yamacymo/ PARSE-G *Nprwva<{ iU}
= (a) (nama)(cymv) *

(b) na(méacy)me *
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Importantly, the ranking does not affect trisyllabic words In trisyllabic forms
either antepenult or penult stress will incur the same violations of PARSE-g, allowing the
influence of *Apwa<{i,u} to emerge. Thisstuationisillustrated in tableau (19).

(19)

/nakyry?/ PARSE-G * Aprwa<{i,u}
= (a) (naky)ry? *

(b) na(kyry?) * *!

In short, the limitations on stress retraction in Nganasan follow from the interaction
of footing and the sonority-stress constraints.  The resulting ranking is summarized in
Figure 3.2

Figure 3.2: Nganasan sonority-driven stress ranking summary

FTBIN
PARSE-0 HDFTR
*Aprwgs{i,u}
ALIGNFTR
* Norwa<o *Apwes{ €,0}

With the ranking details aside, the properties of the present theory that alow it to
produce conflation in Nganasan will be discussed.

Before moving on to consder the details of conflation, a brief discussion of the
ranking needed for non-retraction will be given. The ranking in Figure 3.2 deals with the
system in which stress retracts to the antepenult. However, retraction is optional in
Nganasan: stress may remain on the default penult position. This sonority-insenstive
pattern comes about by having ALIGNFTR dominate *Aprwe<{i,u} aswell as *Apwa<{e,0}
and *Aprwes{a}. For approachesto optiondity involving ‘tied” congraints, ALIGNFTR and
*Aprwes{i,u} would be unranked with respect to each other (Anttila 1997, and references
citedin McCarthy (2001b:233).

3.3.3 Theessentialsof conflation

This section is devoted to showing that unfettered ranking permutation is essential
in alowing conflation, building on Prince (1997 et s2q.). To do this an argument that
congtraintsin a fixed ranking cannot produce conflation i s presented, regardless of whether
the congtraints are stringently or non-stringently formulated.

Categorization and conflation are antagonigtic requirements on a theory of scale-
referring congraints  The former requires the theory to make didinctions between
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categories, while the latter requires them to be conflated. The discussion above showed
thet two categories are conflated when they are assgned the same violations by active
congtraints (see §3.3.2.2 for discussion of ‘active’). For example, stressed central and high
vowels are conflaed in Nganasan because the only relevant active congtraint is
*Nprwes{i,u} and it assgns the same violations to both types The relevant tableau is
repeated in (20).

(20)
/hurssii/ * DNprwe{1,U} ALIGNFTR
(a) (hirso)si * *1

w (b) hur(s53) *

The observation that conflation comes about when two categories incur the same
violations of active condraints necessitates that a theory of scales have constraints that
refer to ranges of elements on a scale.  To prove this point, consder a theory with
congtraintsthat refer to pointson a sca e (Prince & Smolensky 1993, Kengtowicz 1996).

(21) || *Dprwd/o » *Dprwd/{i, U} » *Aprwd/{ €0} » *Apwd/al|

No constraint ass gns the same violations to both [8] and [i (]. Therefore, the two
categories cannot be conflated with jugt these constraints. This point is illugtrated in the
following tableau. Since [i (] is favoured over [3], the ranking incorrectly predicts that
gress should always avoid [s] for high vowels

(22)

/hurssii/ *Aprwdld *Dprwd/{i,U} ALIGNFTR
& (a) (hirss)l & @

(b) hur(s53i) *1

There is no ranking of the Fixed Ranking constraints that can produce the result
attested in Nganasan and is cons sent with therankingin (21). The only other optionisto
rank both *Aprwa/s and *Aprwal{i,U} below ALIGNFTR. However, such aranking eliminates
all sensitivity to sonority; stressisincorrectly predicted to alwaysfall on the penult:?®

23
kanomtu/ ALIGNFTR *Dprwd/o *Dprwd/{i,U}
(@ (kdnom)tu *!

& (b) ka(ndmtu) *

There is no way to fix the problem identified above by introducing other
congtraints. It iscrucia in Nganasan that some active congrant (or congraints) favour [é

% Fixed Ranking theories can effect some conflation. For detailed discussion, see §3.5.
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6 & over [51 U] while no active constraint favours[i (] over [3]. While the Fixed Ranking
theory has constraints that do the former, those same condraints do not satisfy the latter
condition.

It is not enough that a theory have condraints that refer to ranges of a scale. In
order for conflation to take place, the ranking of the condraints must be freely permutable.
Nganasan illustrates this point well. In Nganasan *Apwes{i,u} outranks both
*Aprwes{€,0} and *Aprwe<a. Thisranking allows central and high vowels to be conflated,
and mid and low vowels to be conflated (see tableaux (11) and (12)). |If either
*NAprwas{€,0} or *Aprwesa had to dways outrank *Apwe<{i,u}, the Nganasan conflations
would beimpossible.

In fact, 834 shows that Gujarati employs the exact opposite to the Nganasan
ranking: both *Apwe<{s} and *Apwa<{€0} outrank *Apwe<{i,u}. This ranking alows
conflation of high and mid peripheral vowels (snce *Apwa<{i,u} isinactive). The activity
of *Aprwe<{o} ensures that central vowels are treated diginctly from peripheral vowels,
and *Apwes{€,0} prevents conflation of [a] with other vowels For a full andlyss see
§34.

To put the observation above in dightly different terms, the problem with
congtraints in a fixed ranking is that they impose implicational relations between
conflations.  For example, if the ranking || *Apwess » *Apwe<{i,u} || were universal, no
language could both avoid sressed high vowels and conflate them with [3]. If schwais
conflated with high vowel s, then no constraint that favoursthe latter over the former can be
active. Therefore *Apwe<o must be inactive. However, if *Apwe<s isinactive, then every
lower-ranked constraint isa so inactive, including * Aprwes{i,u}. The effect isthat stressis
not sonority sendtive. In other words, this theory predicts that if category X is actively
penalized by some congraint, X isnot conflated with any other category.

The opposite fixed ranking || *Aprwes{i,U} » *Apwe<o || incorrectly predicts that if
[8] is avoided and not conflated with [i 0], then [i (] will also be avoided. If [3] is not
conflated with [i U], then some constraint that distinguishes the two categories must be
active—i.e. *Apweo. If *Apwa<o isactive, though, then every higher ranked constraint is
also active. S0, *Aprwe<{i,u} mug be active, so predicting a didtinction between stressed
high vowels and other types In short, such a fixed ranking rules out languages in which
gress avoids schwabut i s conflated for the other categories

Section 3.6 provides a more detailed characterization of the limitations on
conflation in the Fixed Ranking theory.

334 Representational theories

Up to this point, Nganasan stress has been assumed to be senstive to sonority
rather than some other property. The aternative is a ‘representational’ theory in which
gress cannot refer to sonority, but only to structural digtinctions. In one version of such a
theory, stress savoidance of [s i y u#] for [e 0 @a] in Nganasan would reduce to the claim
thet the vowelsin the former set have fewer moras than the latter. Stress preference for
syllableswith greater moraic content would produce the observed stress system.

There are problems with the implementation of the representational approach, not
jugt in Nganasan but in mog other cases of sonority-driven sress One relates to

68



Paul de Lacy

proliferation of structure. Nganasan has both long and short vowels e.g. [ti] ‘we (dud)’ cf
[hi] “night’. Therefore, if the difference between high vowels and schwa on the one hand
and non-high vowels on the other were moraic, one would be forced to post a ternary
moraic digtinction in Nganasan. Not only does such a proposal have unattested effectson
phonetic redlization, but it opens the door for many more moraic contrags than are
attested. 1n effect, such an approach reduces morasto serving aslittle more than a diacritic
device that i s effectively synonymous with sonority.

Representationa theories aso make strong predictions about other processes in the
grammar. Proposng that [s] and high vowel s have fewer moras than other vowel s predicts
thet they can — and perhgps must — be treated differently for other mora-referring
proceses For example, there isa minima word regtriction in Nganasan — every content
word is minimadly CVC or CV(C)V: eg. [tu] ‘fire, [bi?] ‘water’, [nesa) ‘scours. For
word minima al moras count as the same: [nesa] is not monomoraic. This poirt is
discussed at length by Gordon (1999).

. ‘Schwa is special’ theories

Another popular representational theory relates specificaly to the oppostion
between schwa and peripheral vowels Oostendorp (1995) and many others have claimed
thet schwa is phonologically distinct from dl other vowels in that it lacks features. With
additional theoretical devices this fact makes schwas ‘weak’, and consequently unable to
bear to dress. This theory is one of a class that consders schwa to be fundamentally
different fromall other vowels, ina phonological sense.

The present work denies that schwa is significantly different from other vowelsin
phonologica terms— the only difference is that schwa islower on the sonority scale than
(most) other vowels The fact that Nganasan treats high vowels and schwa in the same
way supports this proposal: Nganasan clearly does not make a divison between schwaand
peripheral high vowels

Problemsfor the ‘ featureless schwa' gpproach al so arise when consdering the high
central vowel [i]. In Nganasan (and Pichis Asheninca too — Payne 1990), [i] acts like
schwa— it repe's gress at every opportunity. |f lack of features accounts for repulsion of
dress, [{] mugt also be featureless, rendering [i] and [s] phonologically indigtinct; thisisa
sgnificant problem for languagesthat contrast the two vowel s (e.g. Nganasan, Maga Rukai
—Hsin 2000:32ff).

In short, stress does not show that schwa is fundamentally different from other
vowels, phonologically speaking. Schwa is smply low on the sonority hierarchy; its
behaviour in phonological processesfollows from thisfact.

. Generalizing the critique

The same type of criticism not only applies to representational approaches to
onority-driven dress but to representational approaches to scades in genera. For
example, arepresentational approach to the POA scale hasit that non-corona s have Place
features while coronds are featureless Such an approach has been criticized for the
implications it has elsewhere in the grammar — this approach predicts that corona s should
be transparent to place assimilation and fail to condition any process (assuming that default
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rules are the last ones to apply). As McCarthy & Taub (1992) point out, though, this
prediction is not borne out (also see ch.7 in Prince & Smolensky 1993: ch.9, Steriade
1995b). Similar arguments have been made for the tonal scale; these again are inadequate,
asdiscussed in ch.686.5.2.3.

335 Summary

To summarize, the full range of attested conflations can only be produced by
congtraints whose ranking is freely permutable. Nganasan's conflation of stressed central
and high peripheral vowels necessitates a congdraint that assgns the two categories the
same violations while favouring mid- and low vowels —i.e. * Apwa<{i,u}. It also requires
all congtraintsthat distingui sh between the categories— i.e. *Apwg<o — to be inactive, and
therefore lower ranked than *Apwe<{i,u}. Since other languages require the opposite
ranking (e.g. Gujarati — §3.4), it isclear that ranking of scae-referring congraints must be
freely permutable.

Congtraints in fixed rankings cannot produce all possible conflations By having a
fixed ranking between congraints, implicationa relations are set up between categories:
the conflation of one set of categories comesto depend on the conflation of others

Many of the results in this section depend on the claim that any group of
contiguous categories can be conflated. To demondrate the validity of this claim, the
dress system of Gujarati is analyzed in the next section; unlike Nganasan, Gujarati
conflates the ‘middle’ vowel sonority categories i/u and €/o. A full typology of attested
conflationsis presented in §3.5. Section 3.6 explores the consequences of fixed rankings
for conflation in more detail.

34  Medial conflation: Gujarati®

As mentioned in the introduction, Gujarati [gu(d)3réti] sress is senstive to
sonority distinctions. In terms of conflation, Gujarati complements Nganasan: instead of
conflating categories at the ends of the vowel sonority scale, the media categories ‘mid
vowels and ‘high vowels are conflated instead.

Gujarati has eght vowels, givenin Table 3.2.

Table3.2: Gujarati vowels

Front Central Back
i u
e > o)
€ o)
a

2 | am grateful to my consultant Shimauli Dave for her native speaker intuitions and help with the data
presented in this section.
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Table 3.3: Gujarati consonants
labid | denta | alveolar %\;te;-) retrefle | veiar | gotal

-vd gops p t tf L k
+vd sops b d ds q q
fricatives s(2) {
nasals m n () n, () [ N°
laterals | 1
flap r
glides w~v | j h

« Symbolsin brackets are marginal.
« For [N], see ch.585.3.3.1.

Gujarati syllables can be described by the template (C;)(Cy)V((C3)Cy). Onsets are
optional, as shown by [apo] ‘give’, and [pi.€] ‘he drinks. C, must be one of [j h], while
C; must be a nasal homorganic with a following stop (e.g. [hipg], [teng]).** Geminate
consonantsare allowed: e.g. [chop:an] ‘56', [guso] ‘anger’.

The following description of stress placement is based on my own fieldwork and

Cardona (1965).

For dress purposes, diginctions between syllable types prove to be of little
relevance. The primary determinant of gressis sonority. Cardona (1965) describes some
variation that my consultant did not exhibit. The following description i s therefore based
on my results; Cardona swork is discussed in 83.4.1.4. Only gress in di- and tri-syllabic
words is described because there are few Prosodic Words of more than three syllables in

length.%2

Stress is redlized as raised pitch and amplitude. Phonological evidence that stress
is located as described below comes from intonation and allophony. For intonation,
gressed syllables are the locus for the pitch accents of intonational melodies. Allophonic
alternations between high peripheral and non-peripheral vowels [i u]~[1 u] ae aso
conditioned by sress (Cardona 1965:20-1). The non-peripheral alophones appear in non-
final open syllables, except when they are stressed.

(24) Guijarati vowel allophony

Stressed [i 0] Undtressed [1 0]
[bidi] type of cigar [nfdl] ‘school’
[sta] ‘until’ [utéwsl] ‘rush, hurry’

% IN] isanasd dlide. Seechapter 5 for discusson.

3 Cardona (1965:31) also mentions that C, may be [r] or [], though this varies depending on the dial ect.

32 Words with more than three syllables are typically morphologically complex, with Prwd divisions
coinciding with morpheme boundaries. Other long forms contain prefixes or enclitics neither of which
countsin sressplacement. To account for thislatter fact, | takeit that the Prwd in Gujarati enclosesonly the
root and suffixes, excluding prefixes and clitics (a common pattern — see Nespor & Vogel 1986).
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The following table describes the postion of primary gdress; there is no secondary
dress. Thisdata expandson (1).

(25) Gujardti Stress
(a) Stressa syllable with [4]
(i) inthe penult

[aw:énd] ‘coming’ [utéru] ‘ passenger’
[mubdrak] ‘New Year [same] ‘infront’
[az&di] ‘freedom’ [tfalo] ‘go (imperf.)’
[sdd] ‘plus¥? [tfaig ‘40
[dsda  ‘let'sgo [squ  “plain
[betdltg ‘42 [&pi] ‘| give
[potfasma) 50™ [g&dzar] ‘carrot’

(ii) eseintheinitia syllable
[tadzetor]  ‘recently’ [pakastan]  ‘Pekigan’
[l&breri]  ‘library’ [ménski]  ‘swift mare
[manito] ‘| want’ [&kroman]  ‘invasion’

(iii) elseinthe fina syllable
[snemd ‘movie theatre [herén] ‘distressed’
[pohelan]  ‘year’ [bolétf] ‘is(are) spoken’
[op'tsmd]  ‘office’ [fikér] ‘ahunt’
[tfopord  ‘girls [nuksan] ‘damage’
[dek"atf]  *can be seen’ [pagé] ‘wages, sdlary’

(b) Else gtressa non-fina syllable with oneof [ 5 eoi U]
(i) inthe penult

[tf"okeio]  ‘girlg [K'edio]  ‘inkstand’
[tfum:Gter] ‘74 [K'smiso] ‘shirts
[pohélii] Sird [bése] ‘gt(s) down’
[3p"s] ‘office [jtrop] ‘Europe’

(ii) eseintheinitia syllable
[pUstakne]  ‘book’ [wismoran] ‘forgetfulness
[6ck™swii]  “know’ [kéjsldi]  “little cuckoo’

[bikaro] ‘amouthful’
(c) Else gresspenult [o]

[kére] ‘does, do’ [ndvo] ‘new (masc.)’

[dzémin]  ‘land’ [f3cu] ‘beginning

[pdtong]  ‘kite [porsdbdi]  ‘water-dispensing shed
[pardntu]  ‘but’ [romdkda] ‘toy’

The description can be informally cast interms of two interacting preference scales,
one relating to sonority, and one relating to position.
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With regard to sonority, stress is attracted to the highly sonorous vowel [a] over
every other type. So, if aword contains an [&], it dways ends up stressed, while the other
vowels miss out: e.g. [t&dzetar] ‘recently’, [Snemd ‘cinema, movie theatre’. Similarly,
sress tends to avoid schwa for higher sonority vowels: e.g. [6lkswii] ‘to know’, [kojeldi]
‘little cuckoo’. However, sress does not avoid [a] entirely: when the only other syllableis
find, stresswill rather stay on the schwa: e.g. [{3ru] ‘beginning’, [parantu] ‘but’.

Of present interest is the fact that stress does not prefer mid peripheral vowels over
high peripheral vowels. For example, stress falls on the penult in [t{okrio] ‘girls , and not
on the more sonorous mid vowel: *[t{"¢krio]. In other words, the open mid, close mid,
and high vowel sare conflated for stress purposesin Gujarati.

The other preference scale relates to postion. The penult is clearly the most
unmarked stress position: in words where al vowe s are identical, the penult receives the
dress: [aw:éna] ‘coming , [wak"Stsor] ‘ontime. The next most favoured position is the
atepenult.®® Thisis evident from words with both an initial and final [a]: e.g. [pékistan]
‘Pakigan’; since stress mug fall on an [a] but the penult is not available, it can fall on
either the antepenult or ultima here, but chooses the antepenullt.

The final posdtion is clearly the least desrable postion. Stress only falls on an
ultimaa] if there are no other [a]’ s present: e.g. [Sinemd ‘cinema, movie theatre’. Thisis
the only situation where dress fallson the ultima. Stressing a final syllable is deemed less
desirable than stressing a schwa: e.g. [kre] ‘does, do', [pardbdj] ‘water-dispensing shed'.
This fact will be shown to follow from the interleaving of a congtraint banning degenerate
feet — McCarthy & Prince's (1986) FTBIN — with the DTE-sonority congtraints.
Specificaly, FTBIN will dominate all constraints that seek to avoid stressed schwa aone
(i.e. *Aprwes{a}), 0 preventing stressed schwa from forcing fina dress; in contragt,
*Aprwes{ €,0} Will outrank NONFINALITY, meaning that the desre to avoid non-low stressed
vowel swill disregard the final stress prohibition.

So, Gujarati stress can be described informally as resulting from two interacting
preference hierarchies: the sonority preference ranking of | a Oe,0,60,i,u 0o | and the
postion hierarchy of | penult Oantepenult Oultima | The following section casts these
hierarchies, and their interaction, in terms of the present theory.

34.1 Anayss

The unmarked postion of dress is the penult, as shown by words where al
syllables have vowels of the same sonority: eg. [aw:and ‘coming’, [ekéter] ‘71,
[wak™Stsse] ‘on time'. This fact follows if Gujarati has a trochaic (left-headed) foot
aligned with the right edge of the Prwd: i.e. [e(kéter)]. Thisisthe same pattern as found
in Nganasan, 0 the same constraints and analys s are employed here:

3 Ortheinitial syllable— it isimpossible to tell given the restrictions on Prwd-length noted above.

73

The formal expression of markedness—ch.3

(26)  Gujarati I: Finad Trochee
/ekoter/ ALIGNFTR | FTBIN ! TROCHEE
(a) (éko)ter *1 ‘ :
= (b) e(koter) |
(c) ekofter) 1 *! :
(d) e(kotér) 3 : *|

As in Nganasan, the footing constraints are violated in some situations, namely
when there is a non-penult [a] or when the penult contains a [s]. The following two
sections deal with both of these stuationsin turn.

Asin Nganasan, a congtraint requiring left-headed feet (i.e. TROCHEE) outranks all
sonority-gress congtraints.  Importantly, this congraint does not ban monosyllabic (i.e.
degenerate) feet — this is FTBIN's job, as illustrated in (26). As we will see, FTBIN is
crucially violated in certain wordswith find [a] (e.g. [Sineg(md)]).

3.4.1.1 Avoidance of stressed non-[a]

Stress does not always appear on the penult in Gujarati: it is attracted to an initia
[a] when the penult contains a mid vowel (e.g. [t&dzetar] ‘recertly’), high vowel (eg.
[ménito] ‘respected (masc.)’), or schwa (e.g. [manski] ‘swift mare’). Of course, [d] isthe
most sonorous vowel, so this departure from the default stress position indicates that
sonority has an overriding influence on sressin thislanguage.

For gtress to avoid the penult in favour of stressng an [a], two conditions must
hold: (i) some constraint must favour stressed [a] over all other stressed vowels, and (ii)
that congtraint must outrank ALIGNFTR. The latter ranking is crucial snce initial stress
means that the foot cannot be right aligned: i.e. [(t&dz€)tar].

The present approach provides such a congraint: *Aprwes<{e,o} “Assign aviolation
tothe DTE of aPrwWd if it contains a vowel with |ess sonority than alow vowel.” Only [&]
does not violate this congraint. Tableau (27) showsthe necessary ranking.

(27)  Gujarati I: *Aprwes{e,0} » ALIGNFTR

Najbreri/ *Aprwes{e,0} ALIGNFTR
w (&) (Igbre)ri *
(b) 1aj(bréri) *1

A further ranking can aso be determined. Fina [d] also attracts the sress if no
other vowel isas sonorous [fikée] ‘ahunt’, [sinemd] ‘cinema’, [op"ismé] ‘office’. Inthese
words, the foot is right-aligned so ALIGNFTR is not violated. Ingtead, it is FTBIN that is
violated since the foot is necessarily monosyllabic: [fi(kar)], [sne(m&)].>*  So,
*Aprwes{€,0} must outrank FTBIN.

34 | assume that TRocHEE i s undominated, eliminating candidates with iambic feet (e.g. [(fikar)]).
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(28)  Guijarati l1l: *Aprwes{e.0} » FTBIN

/fikar/ *DNprwes{€,0} FTBIN
(a) (fikar) *1
= (b) fi(kar) *

Even though the stress-sonority congdraint *Aprwes{€,o} outranks ALIGNFTR and
FTBIN, this does not mean that the two foot-locating condraints are irrelevant to gress
placement. They can have an emergent effect, determining the hierarchy of postiona
preference identified in the preceding section. For example, when all vowelsin aword are
[al, the condraint * Apwe<{e,o} will not determine the winning form. In this Stuation, the
foot-locating constraints play adecisive role:

(29)  Guijarati IvV: Emergence of ALIGNFTR and FTBIN
[awwand/ *Nprwe{ €,0} ALIGNFTR ! FTBIN
(a) (Awwa)na *1 :

w (b aw(wand) :
(c) awwa(nd) i *!

In this way, the foot-locating condraints establish a hierarchy of postiona
preference: when sonority is not at issue, sress prefersto fal on the penult. The next most
favoured postionistheinitia syllable; when only theinitial and final syllables contain[&],
the initid wins: [(pékis)tan] ‘Pakistan’, *[pakis(tan)]. This fact alows us to egtablish a
further ranking: since the final-stressed form violates FTBIN while the initial-sressed form
violates ALIGNFTR, the former must outrank the latter:

(30) Guijarati V: FTBIN » ALIGNFTR

/pakigtan/ * Nprwa<{ € ,0} FTBIN ALIGNFTR
= (a) (pakigtan *

(b) pakis(tan) *!

(c) pa(kigan) *1

To summarize, the ranking || *Aprwa<{ €,0} » FTBIN » ALIGNFTR || not only accounts
for the fact that stress avoids syllables without [&], but accounts for the hierarchy of
preference in postion: the condraints determine that the most harmonic postion is the
penult, then the antepenult, then finally the ultima.

34.1.2 Avoidanceof stressed schwa

Attraction of stressto [a] isnot the only visible effect of sonority-sressinteraction
in Gujarati. Stress dso avoids the lowest sonority vowel [s]: e.g. [pUstakne] “book”,
[wismeran] ‘forgetfulness, [kéjsldi] ‘little cuckoo’.

Schwaisnot ‘ungressable’. Stress falson [a] in two Stuations: (i) when there are
no other non-[s] vowes (e.g. [pétang] ‘kite', [wok"stsor] ‘on time'), and (i) when the
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only other optionisfina stress on a non-low vowel (e.g. [kére] ‘do’, [ndwo] ‘ new’, [§3cu]
‘beginning’, [pardbdj] ‘water-dispensing shed’). This latter situation contrags with the
influence of [a] on stress Gujarati prefers a find stressed [a] over a penult of lower
sonority, while it does not prefer a fina higher sonority stressed vowel to a low sonority
penult [3]. This restriction will prove sgnificant in evaluating the adequacy of scale
theories below. For the moment, the focus will be on presenting an account that employs
the congtraints proposed o far.

Stressed [s] in Gujarati is clearly less harmonic than other gressed vowels. The
relevant condraint is *Apwe<a, a condraint that assigns stressed schwa a violation, but no
other stressed vowels

The word [(k¢jsl)di] provides aclue to the ranking of *Apwa<o with respect to the
foot-locating constraints. Since the foot is not right-aligned in this word due to the desire
to avoid a stressed schwa, *Apwase must outrank ALIGNFTR:

(31) Gujarati Vi: || *Aprwasa » ALIGNFTR ||

/kojaldi/ * Dprwd<d ALIGNFTR
w (3) (kgjsl)di S

(b) ko(j3ldi) *|

This leaves the ranking of *Aprw<o and FTBIN to be determined. In this respect,
the form [(k3re)] isilluminating. Its competitor is *[ka(ré)], with a higher sonority Apiwa,
but aFTBIN violation. Clearly, the FTBIN violation is not worth avoiding a stressed schwa
inGujarati. Therefore, FTBIN must outrank * Appwa<a.

(32)  |IFTBIN » * Apryyass ||

/kare/ FTBIN *NprweSd
= (a) (Kre) w
(b) ka(ré) *1

Asin Nganasan, the competitor [(karé)], with aniambic foot, is eliminated through
the undominated constrai nt TROCHEE; this constraint bans right-headed feet.

In summary, the ranking for avoidance of stressed schwa is || TROCHEE,
FTBIN » * Aprwg<o » ALIGNFTR || This ranking is interesting because it shows how the
influence of sonority on a stress system may be restricted to specific environments. Unlike
*Dprwes{€,0}, *Dprweso does not outrank every relevant foot-locating constraint; its
domination by FTBIN precludes sonority-sensitivity in every environment.®

In other words, the ranking interaction of the sonority-stress constraints and foot-
locating congraints not only determines whether stress will be influenced by sonority, but
the extent of that influence. One other point isthat the ranking || FTBIN » ALIGNFTR || has
been proven both directly (in (30)) and by trangtivity.

% Gujarati contrasts with Chukchi in this regard: Kenstowicz shows that avoidance of stressed schwa can
motivate final stressin Chukchi, while avoidance of stressed high vowels cannot. See Kenstowicz (1996) for
an andysis, which can be strai ghtforwardly converted into the present congraints
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The remaining relevant congraint is *Aprwe<{i,u} — this condraint is violated when
the Apwg contains a segment with the sonority of a high vowel or less. Since every
grammar contains the same condraints it is not possble to say that this congtraint is
irrdlevant in Gujarati — it must be ranked somewhere.  Thisranking is the subject of the
next section.

3.4.1.3 Conflation of medial categories

There are three sonority digtinctionsin Gujarati Sress [a] vs[e o eoi u] vs[a]. Of
present interest i s the fact that mid and high peripheral vowels are trested in the same way.
Mid and high vowels both lose gress to [a]: e.g. [ménito] ‘| want’, [nuksan] ‘damage’,
[bolg] ‘isspoken’, [tadzetar] ‘recently’. Similarly, they both attract stress away from [s]:
[pUstakne] ‘book’, [wismbsran] ‘ forgetfulness’, [kéjsldi] ‘little cuckoo’ . However, mid and
high vowels do not attract stress away from each other. Stress does not avoid high vowels
for the more sonorous mid vowels e.g. [t{"okrine] ‘boys , [k"edio] ‘inkstand’. Nor does
stress avoid mid vowels for high vowels: e.g. [tfum:Gter] ‘74'. In short, mid and high
vowels form a single unified category for stress purposes

Asdiscussed in 83, categories are digtinct if they incur digtinct violations of active
constraints (see §3.3.2.2 for discussion of ‘active’). Therefore, for [i U] to be digtinct from
[é 6], some congraint that favours one over the other must be active. The relevant
congraint is *Apwes{i,u}; this congtraint is violaed by stressed high vowels (and
everything of lesser sonority), but not stressed mid vowels  So, in any grammar that
digtinguishes the two — e.g. Nganasan — *Aprwe<{i,u} must be active. Conversely, if [i (]
and [é 6] are conflated, it follows that *Apwe<{i,u} must be inactive. In Gujarati, then,
*Nprwes{i,u} mugt be sufficiently low-ranked so as not to be crucia in choosng the
winner.

As the andyss in the preceding section shows, the sonority-sress constraints
conflict with congraints on gress placement and footing. So, to render *Aprwa<{i,u}
inactive, it must be outranked by such conflicting congraints i.e. ALIGNFTR and FTBIN in
Gujarati. With such a ranking, no digtinction is made between mid vowels and high
vowels This is demonstrated in tableau (33): if mid vowels were favoured over high
vowels, stress should appear on theinitial syllable in [tf"okeing].

(33) Ranking of *Apwes{i.u}

It{"okrine/ ALIGNFTR * Apwe{ i, U}
(a) (tf"ékri)ne *|
2= (b) tfok(rine) *

Importantly, there is no active constraint that di stinguishes between [i (] and [é ¢].
Specifically, no sonority-gress congdraint that outranks the foot-form condraints favours
dressed mid vowe s over stressed high vowels they both incur the same violations of
*Nprwas{e,0} and *Apwe<s. Tableau (34) amsto clarify this point by showing the full
ranking of congraints.
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(34
/tf"okeing/ *Nprwe{€,0} | FTBIN | *Apye<a | ALIGNFTR | *Apwe{i, U}
(a) (tf"kri)ne * *|

ww () tf'ok(rine) * o

Stressed mid and high vowelsincur a violation of *Apwe<{e,o} because they both
have the sonority of mid vowel s or less, while both avoid violating *Apwe<o because they
are both more sonorous than [3]. The only condraint that does make a diginction is
inactive— it never makesthe crucia determination of winner satus for stress placement.

In contrast to Gujarati, Nganasan does not conflate high and mid vowels with
regard to sress. The resulting ranking for Gujarati is summarized in Figure 3.3.

Figure 3.3: Gujarati sonority-driven stress ranking summary
*Apwas{ €,0} TROCHEE

FTBIN

*Aprwaso

ALIGNFTR
*Aprwas{i,u}

The contrast between Gujarati and Nganasan's ranking is striking. Whereas
Nganasan has *Aprwes{i,u} outranking al other sonority-stress congraints, the opposite is
the case in Gujarati. The Gujarati sysem further underscores the point that the sonority-
dress constraints mugt be freey permutable.  With | *Apwes{e,0} » *Dpwaso »
*Nprwas{i,U} || it is clear that there is no fixed ranking of sonority-gress congdraints, at
least.

34.14 Variation

Cardona (1965) reports a few instances of free variation in his description of
Gujarati dress The most major variation isin avoidance of stressed penult [s]. Like the
dialect described in this section, gress can fal on the penult if it contains a schwa and the
ultima a non-low vowel: e.g. [k3re] ‘does, do’. However, Cardona reports that if the
penult [s] isin an open syllable, stress may fall on the ultima:
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(35) FreeVariation: Cs.CV™°" (Cardona 1965:33)

[j3min]~[jamin] ‘land’
[f8cu] ~[ford] ‘beginning
[k3re] ~[koré] ‘does, do’
[ndwo]~[nowd)] ‘new’

However, stresswill not fal on the final syllable if the penult is closed:

(36)  Penult stress CVC.CV

[g3w.ri] ‘anameof Parvati’, *[gaw.ri]
[wés.tu] ‘matter’, *[wastl]
[pén.de] ‘personaly’, *[pan,d€]
[$5N.tfo] ‘amachine, *[soN.tf0]

There are two differences between the grammars. One is in the ranking of the
constraint TROCHEE. In the dialect without final stress TROCHEEis undominated. It
therefore rules out forms like *[(koré)], with an iamb; FTBIN — as usual — rules out
*[ka(ré)], 20 resulting in [(k3re)]. It ill will not rule out words like [fi(kér)] and
[sne(md)] — these forms do not violate TROCHEE, having left-headed feet, and
*Apewas{e,0} outranksFTBIN.

In the grammar with final stress in [jamin], TROCHEE is outranked by *Apwg<s.
With thisranking, stress can fall onafina syllable to avoid apenult s, producing an iamb.
Thisisillugrated in tableau (37).

(37)
/kore/ FTBIN * Aprwa<d TROCHEE
(a) (Kére) *1

w (b) (koré) W
(c) ka(ré) *1

The second difference between the grammars is in weight-by-position (Hayes
1989). Codas count as moraic in the grammar with [karé] but not the grammar with
[gowri]. It issignificant that FTBIN ill outranks *Apwa<{a}; this ranking explains why
gress will not leave a penult closed syllable with 5. In /gawri/, for example, candidates
with find dress are either *[(gaw.ri)] or *[gew(ri)]. Both violate FTBIN — the former
because it has an uneven (oy,0,) foot and the latter because it has a degenerate foot. So,
final dressisruled out by FTBIN, producing penult gress. This Stuation isillustrated in
tableau (38).
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(38)

/gawri/ FTBIN * Dprwa<d TROCHEE
= (a) (gdw)ri *

(b) (gawri) *1 *

(c) gow(ri) *1

In short, the difference between the grammarsisin the ranking of TROCHEE. Inthe
dialect described here, TROCHEE is undominated; in contrast, the dialect that avoids penult
[2] in open syllables has TRocHEE crucially outranked by * Aprwe<o.

3.4.2 Environment-specific conflation

Gujarati is not only interegting in terms of the categories it conflates, but aso in
thet conflation varies depending on the environment. In non-fina syllables, [3] is less
final postion, [3] is conflated with non-low vowels for stress they are al equally avoided.
For example, [k3re] shows that final [€] is not more harmonic than penult [3]. Thisis
‘environment-specific’ conflation, where the conflation of categories varies depending on
their postion.

Environment-specific conflation is important in diginguishing the stringency
approach from theories that combine congraints. These include Crowhurst & Hewitt's
(1997) congraint digunction and Kenstowicz' (1996) proposal that scale categories may
be conflated before producing congtraints. | also include Prince & Smolensky’s (1993)
‘congtraint encapsulation’ with the caveat that this was intended as a purely abbreviatory
device (Alan Princep.c.), and not asatheory of congtraint combination.

The firg step isto show how environment-specific conflation is done in the present
theory. A discussion of how it differs from the ‘encapsulation’ approaches just mentioned
isthen provided.

In the present theory, environment-specific conflation comes about when a
congtraint C renders an otherwise active sonority-gtress constraint inactive in a specific
competition. In Gujarati, CisFTBIN. It renders *Apw¢<o inactive when one candidate has
fina stress and the other does not. Such a situation happens for [k3re], for example. The
winner is not *[ka(ré)] because FTBIN rules out the degenerate foot, rendering *Apwa<o
inactive.

(39)

[kore/ FTBIN * Aprwd<o
w (a) (Kére) W

(b) ka(ré) *1

FTBIN only renders *Apwe<o inactive in this specific competition. FTBIN is
irrelevant in other competitions that do not involve fina sress (e.g. [kojaldi]). *Apwess
makesthe crucia choicein such stuations, as shown in tableau (40).
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(40)

/kojaldi/ FTBIN *Nprwid<a
w () (kGjal)di

(b) ko(j3ldi) *1

Environment-specific conflation provides evidence that the ranking of the sonority-
gress constraints must be freely permutable. The evidence isbest explai ned with reference
to a fixed ranking theory, such as the ore in (41), adapted from Kenstowicz (1996) and
Prince & Smolensky (1993).

(41) Fixed Ranking stress-sonority condraints
|| *Aprwd/a » * Dprwdl{1,U} » *Dprwd/{£,0} » *Dprwa/a |

In Gujarati, FTBIN renders *Apwy/a inactive in fina syllables FTBIN outranks
*Aprwala to prevent final stress in words like [k3r€]. This ranking means that FTBIN also
outranks *Apwd/{i,u}, and by trandtivity all the other sonority-sress constraintsin (41).
However, if FTBIN outranks all sonority-stress constraints, stress will not fall on afinal [a]
asin [{i(kér)], *[(fikar)], as shown in tableau (42).

(42)

/fikar/ FTBIN *Aprwdld *Aprwd1,U
& (a) (fikar) *

(b) fi(kér) *

The problem illugrated in (42) follows from trandtivity of ranking. FTBIN
effectively renders *Aprwd/s inactive in stuations of fina stress in other words, in the
competition [(k3re)] vs *[ka(ré)], FTBIN aone determines the winner, rendering *Aprwd/o’ S
violations irrelevant. Since *Apwg/s — and by trangtivity FTBIN — outranks * Aprwd/{i,U},
FTBIN also renders *Apwd/{i,U} inactive in final stress competitions, as illustrated in
tableau (42). Thus, FTBIN's predominant postion in the ranking incorrectly prevents
sonority from being a factor in any competition involving fina dress — i.e. in the
*[(fikar)]~[fi(kér)] competition.

Because the ranking of the present theory's constraints is freely permutable, the
same implication does not hold. If || FTBIN » *Apye<s ||, it is not necessarily the case that ||
FTBIN » *Apwes{e,0} || As egtablished above, it is necessary that *Apwes{e,0} outranks
FTBIN in this language; the relevant tableau isrepeated in (43).

43)
/fikac/ *Apwes{ £,0} FTBIN
(@) (fikar) *1
= (b) fi(kér) *
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This point about environment-specific conflation not only rules out theories with
congtraints in a fixed ranking, but aso theories in which such congraints can be combined
through some operation. For example, a theory in which constraints can be combined to
form a single condraint through a disjunction operator would amalgamate * Aprwd/{i,u} and
*Apwdl{€,0} to form asingle constraint that ass gned a violation to a stressed syllable with
either a high vowel or a mid vowel (see eg. Crowhurst & Hewitt 1997).*° Such a
congtraint will be called *Aprwd/{i,U} *Aprwal{€,0} here, and the genera type of constraint
as‘encapsulated’.

Certainly, encapsulated constraints can produce conflation. For Gujarati, for
example, the ranking would be || *Aprwale » *Aprwal{i,u} O*Aprwal/{€,0} » *Dprwa/a ||, with
the high- and mid-vowel congraints encapsulated. The problem is that the encapsulation
approach cannot produce the type of environment-specific conflation seen in Gujarati.
Since FTBIN outranks *Apweso, it aso outranks *Apwd/{i,u} * Apwd{€,0}; the result is
that FTBIN renders the latter inactive in the same environments as the former. /fikar/ is
incorrectly predicted to surface as*[fikar].

(44)

[fikac/ FTBIN *Aprwd 2 *Aprwd/{i U} OF vl { £,0}
& (a) (fikar) *

(b) fi(kér) *!

Again, thereisno ranking that will produce the attested [ fikér]. For thisto happen,
FTBIN would have to rank below the encapsulated condraint, producing a ranking
contradiction.

To summarize, fixed ranking theories make <rong predictions about the
environments in which congraints will be inactive. In a fixed ranking theory, if scale-
constraint C is rendered inactive in environment E, then all scale-constraints ranked lower
than C will also be rendered inactive in that environment. This prediction makes a sysem
with environment-specific conflation like Gujarati’s impossible to produce. In contragt,
the freely permutable constraints proposed here do not have any such implications The
properties of Fixed Ranking theories are discussed in more detail in 83.6.

This section has shown that the present theory can account for stress systemsin
which medial categories are conflated. It also showed tha the theory can account for
environment-specific  conflation, where different conflations apply in different
environments.

% Prince & Smolensky (1993:ch.9) combine constraintsin this way; their term ‘encapsulation’ is used here.
Kenstowicz (1996) suggests a similar approach, proposing that “ grammars may differ in the granularity with
which sonority distinctions are recognized”. Kenstowicz (1996) also suggests an approach with unranked
congraints; this proposal will not be discussed here. Crowhurst & Hewitt (1997) propose that congraints can
be combined in a digunctive relation, as here. Prince & Smolensky's (1993) pkprom has a smilar effect,
and smilar problems— see de Lacy (19974) for discussion of thisconstraint in particular.
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35  Typology
This section addresses two issues relating to empirical coverage. One is whether

the gtringent constraints can produce every attested conflation. The other is whether they
areregrictive— are they unable to produce i mpossi ble conflations?

While this section explores these two issues within the context of sonority-driven
dress, it isworth noting that the constraints that motivate sonority-driven stress are only a
small part of the present theory. In fact, the constraints discussed here are only those that
refer to sonority combined with Prwd and foot DTEs. Remaining are al those congtraints
thet refer to other categories — the syllable, mora, phonological phrase, and so on — and
other scales, such astone, Place of Articulation, and S0 forth. In addition, constraints on
non-DTEs have yet to be discussed, even though these do have an effect on sonority-driven
gress (discussed in detail in ch.484.3).

Even 0, the typology of conflation for sonority-driven gress will be the focus of
this section because it is a self-contained microcosm of the present theory: the i ssues that
arise in sonority-driven stress — hierarchy and conflation — alo arise in every other scale-
related empirical phenomenon. The same issues arise for tone-driven stress (de Lacy
1999, 2002b) and for syllabification (Prince & Smolensky 1993); the effects of
hierarchies and conflation are even evident in neutralization, as discussed extensively in
chapters6 and 9.

In short, sonority-driven stressis useful for examining the predictions of the present
theory since its effects are largely duplicated in other domains. So, what the present theory
predicts for hierarchies and conflation in sonority-driven stress also holds for every other
related phenomenon.

* Section 3.5.1 examines the ranking needed for a grammar to exhibit sonority-driven
dress.

* Section 3.5.2 discusses factors that never play any role in dress assgnment, such as
Place of Articulation.

* Section 3.5.3 asks whether a et of binary scales can produce the same result asa single
multi-val ued scale.

« Section 3.5.4 dedls with the typology of conflation. It identifies two different types of
conflation and discusses their empirical effects.

* Section 3.5.5 discusses the rel ation between conflation and hierarchical i mplications.

35.1 Rankingfor sonority-driven stress

Two independent rarkings are necessary to produce sonority-driven sress. Both
rankings involve condraints on stress placement, such as ALLFTL. One involves the
onority-gress condraints and the other faithfulness congraints. Both rankings will be
discussed inturn.

For gress to be senstive to sonority, some sonority-sress congraint mugt outrank
ome stresslocating congraint. In the hypothetical example below, *Apwe<s outranks
ALIGN-G-L to produce avoidance of stressed schwa; the opposte ranking would render
*Aprwa<a inactive, and therefore stress would ignore sonority.

The formal expression of markedness—ch.3

(45
/poti/ *Nprwd<d ALIGN-G-L
(a) pati *1

= (b) poti *

It is necessary for some sonority-gtress markedness congraint to outrank some
active dress-locating condraint for sonority-driven stress to work, but this ranking is not
sufficient. Theranking of faithfulness congraintsisaso relevant.

A candidate not consdered in tableau (45) is [pati], where the /s/ has changed to
[al; this change effectively avoids violating *Aprwa<o, and 0 offers an alternative response
to sonority-driven gress. To eliminate such a candidate, faithfulness condraints must at
least outrank the stresslocating congtraints The relevant congtraint is IDENTV, which
preservesinput vowel feature specifications (after McCarthy & Prince 1995).

(46)
/pati/ *Aprwd<a : IDENTV ALIGN-G-L
(a) pati *1 1

= (b) pati | *
(c) pati i *

The tableau shows that the ranking between IDENTV and the sonority-gress
congraint is irrelevant: sonority-driven dress comes about when IDENTV and some
onority-gress congrant both outrank sress-locating constraints

The ranking between IDENTV and the sonority-stress congraint does have some
effect. If thelatter outranks the former, neutralization will take place in words where stress
must inevitably fall on avowe banned by the sonority-gress constraint. An exampleisthe
word [pats] — stress cannot help but fall on a schwa With *Apwa<o outranking IDENTV,
though, whichever vowel receives stress changes

(47)
/patal *Aprwd<a IDENTV ALIGN-G-L
(a) péts *1
(b) pat3 *1 W

= (c) pato *

If IDENTV outranks the sonority-stress constraint, neutralization does not take place.
Thisisthe stuation in Nganasan, for example.

If the stress-locating congraints dominate either IDENTV or the sonority-sress
congtraints, sonority-driven dress does not take place. If both the sress-locating
congtraints and the sonority-stress constraints outrank IDENTV, neutralization takes place:
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(48)
/pati/ *Aprwd<o | ALIGN-G-L IDENTV
(a) psti *1 ‘
(b) poti *1

= (0) pdti *

If the stresslocating congraints and IDENTV both outrank the sonority-sress
congtraints, neither neutraization nor sonority-driven stress happens

(49)

/pati/ IDENTV ! ALIGN-G-L * Aprwa<o
= () pat 1 *

(b) poti *1

(c) pati *1

The rankings are summarized in Table 34. X dands for ‘some sonority-stress
congtraint’, while ‘sress' standsfor some stress-locating constraint.

Table 3.4: Ranking Typology
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congtraint *-Aprwe{i,u} can be eliminated by either moving the DTE or dtering the
quality of the vowel, as shown in tableau (50); the exact outcome is determined by the
relative ranking of faithfulness and stress condraints and the properties of the candidate
under evaluation.

(50)
/patal *-Dpwe{i,U} IDENTV . ALIGN-G-L
(a) psta *1 i

= (b) potd 1 *

= _(c) psts * |

Ranking Type
p2 IDENT | dress | sonority-driven with neutralization  (47)
IDENT pa dress | sress without neutralization
P2 dress | IDENT N
prrm s IDENT Neutralization (48)
IDENT | dress 2 no strq&-mnority (49)
sress | IDENT > | interaction

The ranking schema can be generalized for al prominence-driven stress cases by
replacing ¥ with some congtraint that relates Apwgr: t0 SOme property. For further
discussion, see de Lacy (1999a, 2002b).

3.5.1.1 Positional markednessvs positional faithfulness: Telling thetwo apart

One of the crucid properties of the rankings idertified in Table 3.4 is that the
congtraints that motivate sonority are of the ‘ positional markedness sort — they refer to a
combination of a prosodic position and a property. Since there has been some controversy
over whether postional markedness condraints are necessary — i.e. whether they can be
entirely supplanted by postiona fathfulness congraints (Beckman 1998 cf Zoll 1998).
This section aims to identify the genera properties where positional markedness and
positiona faithfulness differ.

Postional markedness condraints that are relevant mertion a least two digtinct
elements, having the general form *x/y; this constraint assgns a violation for candidates
thet have a position X and property y in combination. For example, violations of the

85

The faithful candidate (a) has a high-sonority undressed vowel [&], so fataly
violates *-Aprwae{i,U}. Thisleaves candidates (b) and (c). Candidate (b) avoids violating
*-DAprwe{i,U} by shifting sress onto the [a]. Candidate (c) also avoids *-Aprwe{i,u}, but
instead by reducing /& to [3].

Both of these responses are attested. Candidate (b) winsin the Papuan language
Kara: gress avoids [s] for higher sonority vowels (Schlie & Schlie 1993, p.c., de Lacy
19974). Candidate (c) wins in New Zealand English (my native diaect): al unstressed
vowel sreduce to [3], and [s] can be stressed (e.g. [b3r9] *bitter’).

This ‘symmetrical effect’ of postional markedness constraints is explicitly
discussed in de Lacy (1999a, 20003, 2002b) and Smith (2002).

The symmetrical effect property can be used to determine whether a postional
markedness or postiona faithfulness constraint is appropriate.  Since both vowel
centralization and stress shift are possible ways to avoid stressed schwa, the constraint(s)
thet ban(s) stressed schwa must be of the positional markedness variety.

. Positional faithfulness

Beckman's (1998) positional fathfulness condraints have quite a different effect
from positionad markedness ones Positiona faithfulness constraints do not promote
unfaithfulness, but can only block certain unfaithful mappings in contrast, a postional
markedness constraint can favour unfaithful candidates over faithful ones. However, as
shown by Beckman (1998), a positiona faithfulness congdraint in combination with a
context-free markedness condraint can produce much the same result as a postiona
markedness constraint (also see Zoll 1998). For example, the ranking || G-IDENTV »
*2{i,u} || (where *={i,u} bans dl vowels with equal or more sonority than high vowels)
can produce vowel reduction in ungressed syllables, after Beckman (1998).

(51)
/pitaki/ G-IDENTV *>{i,u} IDENTV
(a) pitaki * x|

w  (b) pitoks * * *
(c) pdtaks *1 * ok x
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Unlike positional markedness condraints, though, postiona faithfulness
congtraints cannot interact with context-free constraints to trigger changes in prosodic
gructure. The reason for this difference relates to the fact that faithfulnessis not an issue
in the sonority-driven gress systems of the sort encountered above. In other words, the
primary competing forms do not differ intermsof faithfulness, but only in stress postion.

For example, in Gujarati the form /heran/ has output candidates *[héran] and
[herdn]. These candidates do not differ in terms of faithfulness, so no faithfulness
congtraint can distinguish them — the entire responghility fals on markedness
constraints¥” If all markedness constraints were context-free, there would be no way to
diginguish the two candidates, gress will fall on the default postion. Thus a theory
without postional markedness congtraints — and only positiona faithfulness and context-
free congtraints — incorrectly predicts that sonority-driven sress sysems of the type
discussed above cannot exigt. Positional markedness constraints are therefore necessary.

In short, positional faithfulness condraints of the form p-IDENT[f], where p is a
prosodic postion and f is a feature, cannot interact with context-free markedness
congtraints to cause p to change. Thus, they cannot motivate sonority-driven gress, or any
prosodic change without attendant unfaithfulness (see §83.5.2 for arather indirect exception
to this statement).

3.5.1.2 Hierarchy and form stringency

Prince (1997ab,c, 1999) idertifies a potentia problem with fredy rankable
gringent congtraints. Congraints that have a stringency relation on elements of sructure
may turn out to be in straightforward conflict when entire structures are compared. The
problemisillustrated with respect to the sonority-stress constraints here.

The condraints consdered here are *Ax<{i,u} and *Ar<{s}. Asshownin tableau
(52), the condraints are in conflict in competition between two candidates from the input
Ipitakits/.

(52)
Ipitokito/ *De<fo} | *Des{i U}
(3 (pito) (Kita) 3 *x
(b) pi(t3ki)to * 3 *

If *Ap<{a} outranked *Ar<{i,u}, candidate (a) would win; in the oppodte ranking,
candidate (b) would win.

Of course, for thisto be area conflict, other candidates must be eliminated. Most
notably, [(pits)kits] and [pita(kits)] must be dispensed with as both are local harmonic
bounds for (a) and (b) in terms of the congtraints above (they only incur one violation of
*Ag<{i,u}). A constraint like LAPSE will do the job (Prince 1983, Selkirk 1984, Green &

7 This statement disregards constraints that preserve stress However, if such constraints were active, the
system would be alexical gressone, not prominence-driven.
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Kengowicz 1995); this condraint penalizes sequences of ungressed syllables. The
following discuss on will assume that LAPSE is high-ranked.

The concern is with the rarking in which candidate (b) wins || *Ag<{i,u} »
*Ar<{a} | Under this ranking, it seems that dress avoids high vowels (as in
[(pita)(kits)]) for schwa (asin [pi(t3ki)ts]). In other words, this ranking seems to create a
scalereversa.

Prince (1999) shows that this problem arises with freely rankable sringent
congtraints, as outlined above. In contrast, it does not happen with congraints in a
particuar fixed ranking — namely where congraints that ban marked elements outrank all
those that ban more marked elements: e.g. || *Ard/{a} » *Ad{i,u} » *Ar/{e,0} » *Axd{a} |-
Because *Ar/{s} dways outranks *Ag/{i,u}, a candidate with stressed [s] will always
incur a more serious violation than any without stressed schwa, regardless of the number of
dressed [i]'s it contains. To make one thing clear, it makes no difference whether the
congraints in a fixed ranking are gringent or not. This is evident from tableau (52): if
*Ar<s universaly outranked * Ar<{i,u}, the candidate [pi(t3ki)ts] would never win.

. Potential solutions and conflation

Prince (1999) identifies four potentia solutions to this problem, one of which will
be discussed here® This solution retains the stringent form of constrairts, but keeps a
fixed ranking between them. If *Ag<{s} universally outranks *Ag<{i,u}, then [pi(t3ki)ta]
will never beat [(pits) (kits)] for sonority reasonsal one.

However, a fixed ranking — even of stringent constraints — eiminates the ability to
conflate freely (see 83.6). More concretely, the ranking || *Ar<{i,u} » *Ax<{a} || is
needed in Nganasan to conflate high vowels and schwa. If *Ag<{a} universally outranks
*Ax<{i/u}, schwa cannot be conflated with high vowels

Generdlizing, in order to get conflation of central and high vowels there must be
ome markedness congraint that assigns the same violations to stressed schwa and stressed
high vowels  This fact makes the potentid for [pi(t3ki)tsa] to be favoured over
[(pito)(kita)] inevitable if the theory isto deal with conflation.

. Reconsidering the effect

The particular problem of [pi(tski)ts] vs [(pits)(kits)] will be the focus here since
the sonority scale is the focus of this dissertation. To recap, the fear isthat *Ar<{i,u}
causes areversal of the sonority hierarchy: stress seemingly avoids high vowels for schwa.
However, thisisonly superficialy so.

*Ar<{i,u} has two effects: (i) it favours mid and low peripheral vowels over high
vowels and schwa and (i) it promotes minimization of structure (specificaly,
minimization of the number of stressed syllables). In its second property, it is like every
other negatively formulated markedness condraint: *f favours candidates with fewer
instances of f over those that contain moref's.

%8 The critique below dso applies to the other three solutions in Prince (1999), some of which are too
complex to discuss briefly here— see Prince (1999:4ff) for discussion.
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To illugrate *Ag<{i,u}’s dructure-minimizing effects, compare two candidates
from input /pitikiti/: (a) [(piti)(kiti)] vs (b) [pi(tiki)ti]. Candidate (a) violates *Ag<{i,u}
twice, while (b) violates it only once. Sonority clearly plays no crucia role here; the
winner is solely determined because *Ar<{i,u} — like al negative markedness congraints
— prefersaminimum of structure (i.e. stressed syllables, inthiscase).

Returning to the central case, it is clear that *Ag<{i,u} prefers [pi(tdki)ta] over
[(pits)(kita)] for two reasons (i) [pi(tdki)ts] has less structure than [(pits)(kits)] and (ii)
*Ar<{i,u} conflaes schwa and high vowels. Point (ii) is the source of the apparent
problem: because high vowels and schwa are conflated, the structure-minimization aspect
of the condraint can show through. So, the effect of *Ag<{i,u} can be informaly
described as “1n aword with only high vowels and schwa, minimize feet.” The fact that a
less sonorous vowel ends up stressed is an entirely incidental sde effect of the structure-
mi nimization aspect of *Ag<{i,u}.

So, *Ar<{i,u} plays much the samerolein this case asFTBIN doesin Gujarati. As
shown for Gujarati, FTBIN bans final gress. In acompetition like [(k3re)] vs*[ka(ré)], the
surface effect is as if the scale has been reversed: dress seems to prefer [s] for the mid
peripheral vowel [€]. However, this apparent reversal isonly incidental —it isa dde effect
of the pressure for binary left-headed feet.

In short, a language in which *Ag<{i,u} aone is active in the particular way
described above will produce an effect such that (i) stress will avoid high vowels and
schwafor mid and low peripheral vowels (asin Nganasan) and (ii) inwordswith only high
vowel sand schwa the candidate with the minimum number of stressed syllableswill win.

To sum up, the potential problem identified by Prince (1999) does not apply in the
narrow confines of the sonority-driven case applied here. The apparent problem is Smply
analogous to cases attested in natural language: condraints may eliminate sonority-
sensitivity in particdar environments. *Ax<{i,u} inherently eliminates sensitivity to the
digtinction between schwa and high vowels, allowing its structure-minimization aspect can
show through in this particular case.

As a concluding note, Prince's (1999) problem is more generaly applied to
gringent constraints, as he shows with a‘ sructural’ scale of the type | CClos OCls | Since
such gructural scales are not consdered in this dissertation, the implications of this fact
will not be considered here.

3.5.1.3 Positive and negative constraints

At this point it istimely to condder postively formulated constraints, since they
have properties that seem to deal with the issue raised in the preceding section. However,
positive congraintsrai se other problems, identified for non-stringent congraintsin de Lacy
(19994, 2000a), and extended to stringently formulated constraints here.®

The condraints proposed in this work are negatively formulated: they ban
gructures rather than require them. In other words, the constraints assgn a violation to a

39 My thanksto Moira Yip and the audience at the Tone Workshop in Tromsa for their comments on a paper
that closely relatesto the pointsin this section. For further critical discusson of positive constraints of the
type discussed here and their properties, see Yip (2000).
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candidate if it contains some structure Z. In contrast, positive condraints require certain
dructures they assign violationsto a candidate if it does not contain some gructure Z. For
example, the constraint Ax — [&] requires all stressed syllablesto contain the vowel [a].

To put the negative-postive distinction in more formal terms, negeative constraints
have the form *Z, where X is some gructure. Negative constraints are evaluated by taking
the ‘power structure’ of a candidate (i.e. the set of al possble subgructures of a
candidate’ s prosodic and featural sructure); the number of violations incurred is the same
as the number of digtinct structures in the power dructure that are identica to Z. In
contrast, positive constrai ntswith the form x— y require that every X be related to y (usually
through the association relation); every x that isnot so related incurs aviolation.

For sonority-driven dress, positively formulated non-gtringent congraints have
been proposed by Crosswhite (1999); postively formulated stringent congraints are
employed in de Lacy (1997a).

. The pile-up problem

A difference between postive and negative congraintsisthe ‘pile-up’ effect: where
greater complexity in relation to a property p (usualy more instances of p) is preferred
over less complexity.

Negative constraints favour less structure over more— this property was & the core
of the issue discussed in the preceding section. In contrad, positive congraints favour
more gructure over less The tone-DTE congtraints in (53) illustrate this point well; H
gands for ‘high tone’, M for ‘mid tone', and L for ‘low tone’. The congtraintsin (53) are
non-gringent since postive non-gringent congraints exhibit the pile-up problem in a far
more trangparent manner; the result will be extended to postive sringent constraints
below.

(53) () *AolL » *DNs/M » *Ag/H
(B) As-H»DAs->M » Mg L

As an example, the congraint A —H requires syllable DTEs to be associated to a
hightone. The problem with these constraintsisthat they do not s mply favour higher tone
over lower tone, but contour tones over smplex tones. Thisis because a contour toneasin
[pa] satifiesboth As—~H and As— L (i.e. it violates As — M only), while [pd] violates both
As->MandAs L.

The following tableau illustrates this point. In this grammar, an underlyingly
toneless syllable is required to have tone on the surface. The ban on contour tones is
ranked below A - L, with the consequences seenin (54).
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(4
/pal As—H As-M As > L *CONTOUR
(a) pa *! *
(b) pa *! *
(9 pa *! *
(d) pa *! *
= (e) pa™" *

In short, positive congraints predict a language where the epenthetic tone is a
contour tone, not a singleton. Moreover, if the positive constraints are ranked above DEP-T
—acondraint prohibiting tone epenthes's (Myers 1997) — they will produce a language in
which all syllablesbear contour tones, and none have singletons.

Thisresult isclearly undesirable. No language isreported to have contour tones on
all syllables (Cheng 1973, Pike 1948, Ping 1999).

The same problem arises in many other stuations as well. For example, Prince &
Smolensky’s (1993) sonority-margin congtraints are formulated negatively (*MAR/glide »
*MAR/liquid » *MAR/nasal » *MAR/fricative » *MAR/d0p). The constraints positive
counterparts would cause a pile-up problem for margins. The best onset and coda would
be [tdnlj], as it satisfies all the constraints MAR- glide, MAR-liquid, MAR- nasal,
MAR — fricative, MAR— gop. More generally, positive margin-sonority congraints favour
complex margins over smplex ones. This also raises a significant typological problem:
thereis no language that requires complex margins but bans single-segment ones.

In contragt, negative constraints do not produce the pile-up result. Since negative
congtraints favour less structure over more, they universally prefer singletons to contour
tones, as shown in tableau (55).

(55)
/pal A /L A /M A o/H *CONTOUR
= (Jpa *
(b) pa *!
(c) pa *1
(d) pa 1 : :
(e) paHLM *| * * *

The same argument holds for sonority. Positive condraints prefer DTEs that
contain risng diphthongs to those with singletons.  For example, the gructure in (56a)
satisfies both As - [a] and Ag - [i,u], while (56b) does not (the structural assumptions for
rising diphthongs follow McCarthy 1995). This predicts—among other things— that rising
diphthongs could be epenthetic.

(56) Diphthong Pile-Up
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@ wu (b)

N Z

The same can be argued for positive condraints for Place of Articulation: the
coarticuated [kp] satisfies both [Place] - [labial] and [Place] - [dorsal], so being more
harmonic than just [k], [p], or even[t].

. Sringency and the pile-up problem
The problem identified above also arises for postive dringent congraints
Negative and positive stringent tonal congraints are provided in (57).

(57)  Stringent DTE-tone congtraints
@  *Ao{L}, *Ao{L,M}, *As{L,M,H}
(0 As—{H},Ao—~{HM}, As—~{HM,L}

Asan example, the condraint As - {H,M} requires syllable DTEsto be either high-
or mid-toned.

The pile-up problem does not arise as directly with the postive stringent
congtraints. For example, the competitors [pd] and [pd both do equdly well on the
congtraintsin (57).

However, the pile-up problem re-emerges when both DTE and non-DTE
congtraints are conddered. As discussed at length in chapter 4, and mentioned in chapter
2, asegment can be botha DTE and anon-DTE. For example, in[(‘pati)], [i] isaDTE of a
syllable, but a non-DTE of afoot. The problem arises when the conflicting conditions on
DTEsand non-DTEs are both active. For example, As— H requires[i] to bear a hightone,
but the non-DTE condrant -Ar—L requires [i] to bear a low tone. Thus the most
harmonic form for [i] to take is again the contour tone [1]. With positive congraints, the
tonally optimal form of /pati/ istherefore [('péti)].

So, postive DTE and non-DTE congtraints can work together to create the
unattested situation whereby all unstressed syllables bear a contour tone while all stressed
ones bear a simplex one (tableau (58)).

(58)
/pati/ As—-{H} | -Dpwa—{L} *contour
(a) (‘pati) i *!

= (b) (pati) ; *
(9) (pati) E il

In contrast, negative congtraints cannot produce such a patern. Consider the
congtraints *Aq/{ L} and *-Aprwd/{H}. These congraints cannot both be satisfied by having
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a contour tone on a Prwd non-DTE. It is mogt harmonic to minimize tones in this
situation, inevitably violating one or the other constraint.*’

In short, postive congraints encounter the ‘pile-up’ problem: they favour more
gructure over less, either individualy or through their interaction. In contrast, negative
congtraints favour less structure over more.

35.2 Factorsthat never play arolein stressassignment

The present theory makes regtrictive predictions about posshble hierarchica
relations between vowel categories in sonority-driven stress.  Specifically, the congraints
cannot produce a system in which gress avoids higher sonority vowels for lower sonority
ones — in other words, where the sonority hierarchy is reversed, unless some incidental
factor intervenes (e.g. aban on fina dress).

The reason for this redriction relates to how the present theory assgns violations
Every *Aq/x condraint favours higher sonority DTES over lower sonority ones, o thereis
no ranking of these constraints that will force sressto avoid high sonority vowels.  While
[4] attracts stressin several languages (e.g. Abelam, Gujarati, Kara, Kobon, Yimas)*, there
is no language in which it repels sress  The same can be said for mid vowels over high
vowels (e.g. Abelam, Asheninca, Chukchi, Kobon, Komi, Mordwin), for high vowels over
schwa (e.g. Chukchi, Gujarati, L ushootseed, Maay, and many others), and for high vowels
over [#] (e.g. PichisAsheninca).

One issue this typology raisesis not why gress is sengtive to sonority, but rather
why it is not sensitive to so many other properties There are no stress sysgems in which
subsegmental festures such as Place of Articulation or backness in vowels plays arolein
assgning dress The same goes for features such as [round], [nasa], and secondary
articulation. An example of such an unattested sysem is one in which stress fals on the
leftmost round vowel, otherwise on the initial syllable: e.g. [péta], [péto], [pétal, [patd].*?

The present theory provides a response to this issue by drawing a fundamental
diginction between prosodic and festural scales the former combine with structura
elementsto form congraints, while the latter do not. The empirical effect of thisdivison
is that only prosodic features (i.e. sonority, tone, structure) may play arole in affecting
gress placement.

For gressto be sensitive to a property p, there must be some markedness constraint
thet digtinguishes between a stressed syllable with p and one without p. Therefore, main

40" Asamatter of fact, the most harmonic response to the two congtraints is to have mid tone on non-DTES,
as attested in anumber of languages (e.g. Ayutla Mixtec has epenthetic mid tones— Pankratz & Pike 1969).

4 Abelam — Laycock (1965); Pichis Asheninca — J.Payne (1990); Chukchi — Krause (1980), Kenstowicz
(1996); Gujarati — §3.3, Cardona (1965); Kara— Schlie & Schlie (1993), de Lacy (1997a) ; Kobon — Davies
(1981), Kenstowicz (1996); Komi — Itkonen (1955), Lytkin (1961) ; Lushootseed — Urbanczyk (1996); Malay
— Lapoliwa (1981); Mordwin — Kenstowicz (1996), Zaicz (1998), Jack Reuter p.c.; Yimas— Foley (1991).

2 Stressin the Australian language Madimadi has been claimed to exhibit senstivity to place of articulaion
of onset consonants (Hercus 1969, Davis 1985). However, Gahl (1996) has proposed an aternative anaysis,
where gress isonly sendtive to morphological structure. Similarly, Crowhurst & Michael (2002) show that
syllables with nuclei of [ui] attract stress over those with [i] nuclei in Nanti. It is clear that sonority is not
the only relevant factor in this system: it is probably the case that [uri] attracts sress because of its greater
moraic content.
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dress can be sendtive to the presence of [s] because there is a congraint *Apwe<{a}.
However, main stress cannot be sensitive to vowe roundness because there is no congraint
* Nprwe<[+round].

Similarly, congraints such as *Aq/midV aso cannot exig for empirical reasons
This congraint rulesout mid vowelsin DTEs, predicting alanguage in which DTEs avoid
mid vowels for less sonorous vowels. Tableau (59) illustrates this point for sonority-
driven dress  With *Apwe/midV ranked above all other Prwd-DTE markedness
congtraints and stress locating congraints, stresswill avoid a mid vowe for a high vowel —
an unattested system.

(59)
/petito/ * Dprwg/midV ALLFTL
(a) (péti)to *1

& (b) pe(tito) 3

The ban on condraints like *As/midV aso follows from the scale combination
redriction: ‘“mid vowel’ is not the most marked category of any prosodic scale, so it cannot
combine with prosodic elements.

. Reduction and Faithfulness

An opague type of dress sengtivity to subsegmental features can be caused by
congtraints that mention prosodic postions. This section discusses the effect of positional
markedness condraints, they can be used to force deviation from the default prosodic
gructureif doing so will preserve some feature val ue that would otherwi se be lost.

For example, suppose thereisalanguage in which al ungtressed syllables reduce to
[2]. Suppose a0 that faithfulness to vowel roundness — IDENT[+round] — is ranked above
all sress-placement condraints (i.e. ALLFTL, for argument’s sake). Stress will move to a
non-initial position if doing so will prevent a round vowel from reducing. Tableau (60)
illustrates this point.

(60)
/pato/ *-Aprwe{i,u} i IDENT[+round] ALLFTL
(a) (péto) dl ]
(b) (péto) .

= () pa(td) ; *

Candidate (a) is ruled out because the undressed vowel is not [3] — *-Aprwe{i,u}
assgns a violation to al ungressed (and secondary sressed) syllables that contain a
peripheral vowel. Candidate (b) has stress on the leftmost syllable, so satisfying ALLFTL.
However, by doing so, /o/ is forced to reduce to [9], losng its roundness. This
unfaithfulness to [round] fatally violates IDENT[+round], dooming candidate (b). The only
remaining candidate is (c), with stresson the round vowel.
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The net result is effectively a sysem in which stress falls on the leftmost round
vowel, and undressed vowels reduce. Under this ranking, stress seems to be sendtive to
subsegmental features, albeit in an opaque way.

On the other hand, the surface form does not viol ate the generalization that sress
falls on the most sonorous element: stress falls on [o0], which is more sonorous than [s].
The quegtion now is whether a sysem could be st up in which dress is senstive to a
subsegmental feature and the output has a dressed vowel that is less sonorous than
ungtressed ones, due to sengtivity to some subsegmental feature.

. The WiIsonian problem

The type of concern just outlined comes to the fore in considering observations by
Wilson (1999, 2000). Wilson observes that positional faithfulness congraints can be used
to force achangein prosodic structure if doing so will help eliminate marked structures.

Imagine a system in which a change in sonority does not take place in unstressed
syllables, but rather roundness is neutraized (any other vowel feature — e.g. nasality —
could aso be used). In other words, round vowels are only contrastive in stressed
syllables, and eliminated el sewhere: /poto/ - [péte]. Can the desire to eli minate [+round]
force a change in stress with the result that the stressed vowel is less sonorous than the
ungressed one? In such a case, /poti/ would emerge as [peti], not as * [péti] with stress on
the (default) initial syllable.

Theanswer is“yes’, but in arather opague sense.

To explain, in the present theory [round] is not a prosodic property, so it cannot
combine with a(non-)DTE postion to form aconstraint. To eliminate the [round] contrast
in unstressed syllables, then, the only option isa postional faithfulness analysis (Beckman
1998; a0 see thischapter, §3.5.1.1). Thus, || 6-IDENT[round] » *+round » IDENT[+round)]
|l Asshown above, ALLFTL must be ranked below IDENT[+round].

The form /poti/ is at i ssue here.

(61)
/poti/ G-IDENT[round] *+round IDENT[+round] ALLFTL
(a) péti * 1
(b) poti * | *
(c) péti * 1 *

= (d) peti * *

The tableau shows that stress does end up on the less sonorous vowel [i] from input
/poti/; sress does not fall on the default leftmost postion. This is due to the effect of
*+round. This constraint aims to minimize the number of round vowesin a form, but is
blocked in its work by 6¢-IDENT[round]. The solution is to move stress onto an unround
vowel, asin (d), and 0 neutraize al round vowe sin unstressed syllables.

In short, thisis a sysem where dress falls on the leftmost unround vowel, then al
ungtressed round vowe s neutralize.
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However, it is not a sysem in which — on the surface — less sonorous vowels
always beat more sonorous vowels  Although /poti/ is realized as [peti], it contragts with
input /peti/, which is redlized as [péti] under the ranking above. In /peti/ - [péti], stress
clearly does not avoid the more sonorous [€] for [i]. Theresult isthat the system — on the
surface — has lexical dress there are surface forms that contragt only in the postion of
gress: [péti] (from /peti/) vs[peti] (from/poti/). Roundness, then, acts aslittle more than a
diacritic for stress avoidance in this sygem. Crucialy, it does not create a sysem where—
on the surface — stress always avoids high sonority vowels for lower sonority ones
Similarly, on the surface stress does not avoid round vowels for unround vowels there
certanly is stress-sensitivity to roundness, but in a rather indirect fashion.

. Summary

To summarize, dressis never senstive to subsegmental features. This observation
partly follows from the proposal that DTES may not combine with subsegmental features
incondraints

However, gtress sendtivity to subsegmental features can follow as a byproduct of a
sonority-based contrast neutralization (i.e. vowel reduction and roundness neutralization),
whether by means of positional faithfulness or positional markedness constraints. In other
words, stress sensitivity to subsegmental features is possible, but only in an opague way:
gress can avoid vowels based on their roundness, but only if their roundnessis neutralized
on the surface. Theresult isa system that — on the surface — gpparently haslexica stress,
not sonority-sendtive gress  In short, it is aways true that in no language stress avoids a
high sonority stressed vowel for alower sonority onein al environments (i.e. putting asde
interfering factorslike foot form).*?

35.3 Hierarchical form: Subhierarchiesand n-ary scales

Part of the present theory’s hierarchy effects derives from the form of the sonority
scale® Theidea that there is a single sonority hierarchy to which scale-constraints refer
was adopted in chapter 2. There is a possible alternative though: the sonority hierarchy
may in fact be several subhierarchies each covering part of the sonority scale (e.g.
Gnanadeskan 1997). For example, the vowel sonority scale may be considered to be
made up of two scales: one for peripherality | central Operipheral |, and one or two for
height | high Cmid Clow | (or even | -low CHow | and | +high O-high |).

. Scalereversals
In many cases it is difficult to diginguish the empirical effects of subscales from
having a single scae. However, there is a disambiguating phenomenon: when the

4 One way around this is if only round vowels reduce to [s]: i.e. /patotal — [pétota]. The ranking ||
IDENT[+round] » ALLFTL || could then prevent round vowels from neutraizing, producing [petéta], where
stress falls on [o], avoiding the more sonorous [a]. However, vowel reduction never targets round vowels
without a0 targeting unround vowels (Crosswhite 1998), so this Stuation will never arise for independent
reasons

4| am grateful to the audience at Haskins Laboratories for comments on a talk that closely relates to this
section.
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hierarchical relation between two categories can be either way in particular grammars. As
an example, the vowel peripherality scde and the vowel height scale mentioned above
encode many of the same hierarchical relations between categories as the sngle sonority
scale employed in this chapter. However, schwa outranks high vowelson the Height scale,
but the opposte ranking holds on the Peripheral scale.  Therefore, languages with both
rankings are predicted to appear.

The problem for this particular example is that the vowel sonority scae is
remarkably rigid in its hierarchical relations. Sonority-driven stress, for example, aways
treats [8] as worse than sressed high vowels. The same is true for the relations between
low, mid, and high vowels For consonant sonority, syllabification shows that the | vowel O
liquid Onasal Oobstruent | hierarchy is aso inviolate, suggesting that the Sonority
hierarchy cons gts of a sngle scale rather than severa interacting subscales (see Parker
2002 for a s milar concluson for different reasons).

It is important to note, though, that the present theory does not predict that the
Sonority hierarchy must be a single unified scale. Aswith any scale, such a determination
must come about through evidence. Situations of indeterminate ranking are Smply away
to determine whether a hierarchy i s derived from several subscalesor asingle scale.

In that regard, an example of a place where subhierarchies may be relevant is with
repect to obgruent voicing. In some versons of the sonority hierarchy, voiced obstruents
are universally more sonorous than voi celess obstruents: | voiced fricatives Cvoiced stops O
voiceless fricatives [voiceless stops | (e.g. Jegpersen 1904, Bolinger 1962, Alderete 1995).
Others make the cut between fricatives and stops | voiced fricatives Cvoiceless fricatives [
voiced stops [Jvoiceless stops | (e.g. Selkirk 1984, Dell & Elmedlaoui 1985, 1988,
Ladefoged 1993, Blevins 1995, and many others). Suppose for argument’ s sake that there
isevidence that both rankings are vaid for particular grammars. Such a Situation indicates
an indeterminate ranking: | voiced stop Cvoiceless fricative | holdsin one grammar, while |
voiceless fricative Cvoiced stop | in another.  Such a Stuation would indicate thet there are
two subscales, such as an Obstruent Voicing scale | voiced Ovoiceless | and an Obstruent
Continuancy scale | fricative Ogtop | Since voiced stops are higher on the scale than
voiceless fricatives in the former but the opposte relation holds in the latter, such scales
would predict variable ranking.

In short, there are reasons of theoretica implementation that some scales cannot be
decomposed into severd smaller subscales The reasons relate to natural class behaviour
and the formal expresson of hierarchy; both of these i ssues are discussed in turn below.

. Natural classes

Suppose that the vowe sonority scale | o Ti,u Oe,0 0 a| can be decomposed into a
series of binary scales (a) | s i,ueo0,al, (b) | s,i,uJeo,a|and (c) | a,i,ueo Ha| Since
these scales are consstent in terms of their hierarchy, they will have an effect smilar to
that of asingle unified scale, asdiscussed in the preceding section.

However, the present theory draws a direct relation between scales and festures
Thus, decomposing a scale in the way just outlined implies that there are three binary
features, caled f, f,, and f, each expresing the scales in (a), (b), and (c) above. For
argument’s sake, from scale (), [9] is[-f4 and [i ueo a aredl [+fy; from scae (b), [a i
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u] aredl [-fy) while[eo &) aredl [+fp]. Similarly, from(c), [si ueo] areal [-f] while
[a is[+f].

Some of the features have analogues in current feature theories For example, [fd]
classes sounds in the same way as [low] does, and [f] distinguishes between periphera
and central vowels.

However, proposing such features raises the quegtion of their behaviour in other
phonological processes. After al, proposng a new featureis no trivid metter. The feature
can be expected to participate in di ssmilation, assmilation, harmony, coaescence, and a
multiplicity of other phonological processes For example, [low] is a reasonable feature
because it participates in assmilation and dissmilation (e.g. Kera— Suzuki 1998), and in
vowel harmony (van der Hulgt & van der Weijer 1995:519ff).

But what of a feature such as [fy]? There is no vowe harmony whereby every
vowel mugt be either one of [s i U] or one of [e 0 a. However, with a feature like [fy] it
would be a smple matter to construct such a case. There is smilarly no evidence for
assmilation and dissimilation of [fy].

In general, proposing that multi-valued scales can be decomposed into smaller
scaes raises the issue of natural classes if there is a scae | 9,i,u Oeo,a | and a
corresponding binary festure, why do [s] and [i u] not act asa natural class for a variety of
other phonological processes?

The same question can be asked for the Place of Articulation scale, whichis|dorsa
Olabial Ccoronal Oglottal | (ch.585.3). If this scale is decomposed into a series of binary
scaes () | dorsal Olabia, coronal, glottd |, (b) | dorsal, labia Ccoronal, glottal | and (c)
| dorsdl, labid, coronal Oglottal | — with corresponding features to boot — this predicts that
dorsal and labial will act as a class (after scale (b)) for processes like assimilation and
dissmilation. Scale (b) implies that there is a feature f and dorsals and labials are [-f]
while corond's and glottals are [+f] (or vice-versa — the choice of value is immaterial).
Thus, one could rightly expect a process in which dorsals dissmilate in the presence of
labids and vice versa: e.g. /kapal — [tapa], cf /tapal — [tapa]. | know of no such
dissimilation process

The same is true of milation: consonants should be expected to assimilate in [f]
value. So, one would expect to find a situation where /ankal - [amka]. Inthis case, the
[+] /0 assimilates to the [—f] value of /k/. Since both labials and dorsals are [-f], the /r/
has a choice of surfacing as [m] or [g]. In this particular grammar, because [1] is more
marked than [m], /r/ becomes[m]. Tableau (62) illugtratesthis situation.

(62)
lanka/ *1) | AGREE[f] IDENT[f]
(a) anka ; *1

s (b) amka : &
(c) agka *1 : S

AGREE[f] requires adjacent consonants to agree in f-vaue (Lombardi 1996, 1999).
So, because [n] is [+] and [K] is [-f], candidate (&) falls afoul of AGREE[f]. The two
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remaining options are for /r/ to surface as [m] or [g] — both are [f]. The congraint *y
decides the matter — it bans dorsal nasals, so ruling out (b) (see chs6,7 for more on this

congtraint).
The net result isthat /r/ turns into [m] before [k]. This type of assimilation does
not take place (see ch.7).

The multi-val ued feature approach avoids the issue just described. The processes
identified above — assmilation, dissmilation, and harmony — al require agreement in
terms of a certain feature value. With a multi-valued feature like [Sonority] or [Place],
thereisadiginct value for every category. For example, dorsals are [xxxPlace] and labias
are [xxoPlace]. Interms of processestha refer to feature value identity — like assmilation
and dissimilation — labials and dorsals will not act as a class because their feature values
for [Place] are different. This reds on the assumption that al condraints that require
identity are like the IDENT ones proposed here (for discusson see ch.5).

In short, multi-valued features dlow classes to be defined without appealing to
ome aspect of identity between elements  So, there is no feature value that schwa and
high vowels share that mid and low vowel s do not shere, yet they can be referred to as a
classfor sonority due to the nature of the scale-referring constraints proposed here.

. Maintenance of hierarchies

Suppose there is a single 3-element scale | y OB Oa | This would have three
congraints *{v}, *{v,8}, and *{y,,a}. Asdemondrated in ch.2 and this chapter, these
congtraints formally i mplement the hierarchy expressed by the scale.

Now suppose that this scale wasreally three separate scales (a) |y o |, (b) | B T |,
and (c) |yB | The present theory would generate six condraints: (a) *{vy}, *{y,a}; (b)
*{B}, *{B.a}, and (c) *{V}. *{v.B}.

With free ranking of these condraints all hierarchical relaionsin the subscales are
logt. For example, *{} can outrank *{y}, so eliminating the hierarchy inthe scale | y (B |.
Similarly, *{y,a} can outrank *{}, 0 reversing the hierarchy | B Ua |; the sameistruefor
theranking || *{B,a} » *{y} ||, which reversesthe scale |y [l |.

In short, the mechanisms proposed here effectively eliminate the hierarchies
encoded in the subscales given above. The only way to produce the hierarchy |y OB [ | is
to have a single unified scale, and consequently three congraints *{y}, *{v,8}, and
*{v.B.a}.

Of course, one may object to the point made above on the grounds that either (a)
ome other condraint-creation agorithm could be used or (b) some meta-condition
prevents certain congraints from being produced. Without a concrete proposal for (a), itis
pointless to pursue thisissue further. Asfor (b), one obvious meta-condition that could be
proposed isthat if | x Oy | on any scale, then there can be no congtraint that favours'y over
X. However, such a condition is much too strong. Different scales can reverse favouring
relations between different types of elements a segment’s markedness is not an absolute
notion, but only relative to a particuar scale. More concretely, chapter 6 argues that
coronals are more marked than glottals on the PoA scale, but the opposte istrue in another
sae.
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. Summary

In summary, it isnot atrivial matter to decompose a single multi-member scaleinto
sverd smaller scales. Doing so has the potential to eliminate hierarchica relations in
scaes. Itaso may predict unattested class behaviour.

As a concluding comment, whether sonority or any other property is a sngle
unified scale or is composed of several smaller scalesis not a quegtion that can be easily
answered outsde a particular theory of the formal implementation of scales. The theory
presented in this dissertation makes clear predictions about the consequences of having
sngle scales or a multiplicity of smaller scales, asidentified above.

35.4 Typology of conflation

This section identifies the present theory’s predictions for conflation. The theory
requires some categories to conflate, alows others to optionaly conflate, and prevents
other conflations from ever happening. Section 3.5.4.1 deals with required conflations
while §3.5.4.2 examinesthe other two types

3.5.4.1 Conflation by constraint form

The present theory requires some ‘universa’ conflations: where two categories are
always trested alike. Since two categories x and y are distinct iff some constraint favours
one over the other, it follows that two categories are never distinct if there is no such
constraint.

An example of a universa conflation is the diginction between [i] and [(]. No
congtraint proposed here favours one over the other; therefore, it istrivialy true that for
every possble ranking, all congtraints that distinguish [i] from [(] are inactive; therefore,
[] and [(] are conflated. This particular prediction is borne out by the fact that no stress
system treats these two categories differently. There is no language, for example, where
dress seeks out the leftmost [i], avoiding a [u] closer to the default stress position (or vice
verss). Similarly, no language treats [€] as digtinct from [o] for dress purposes, so the
same explanation holds thereis no condraint that favours[€] over [6], or vice versa

3.5.4.2 Contiguous conflation

As shown in sections 3.3 and 3.4, conflation is not only effected by congraint form,
but by ranking as well. Section 3.3 showed that schwa and high vowels could conflate for
gress purposes, as could mid and low vowels §3.4 showed that high and mid vowels could
conflate. However, not al imaginable conflations are posdble. (63) is an empirica
generalization about the confl ations observed in sonority-driven stress sysems
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(63) The Conflation Generalization
* X,y,zare membersof some scde S
If x and y are conflated into a Sngle category C,
and zisbetween xandyinS(i.e. [ x OzOy|or |y BzX )
then zis conflated into category C.

In other words, a set of categories can only conflate if they form a contiguous part
of the scale. Prince (1997 et seq.) showsthat fully permutable stringent congraints place
no other redrictions on conflation, predicting that any conflation of contiguous categories
can happen. Support for this generalization is given in the table below. Building on Prince
(1999) and my own work (de Lacy 1997a, 2000a), almost every possble contiguous
conflation in stress-sonority interactionis attested. *®

Table 3.5: Stress conflation typology*®

Categories Languages Active Constraints
o | ilu | ¢o | a | Kobon (Davies1981) all *Alx

5 | i/lu eo | a | Gujarati (§83.4) *A<y, *A<{ e,0}

s | ilu | elo a | Asheninca(Payne 1990) *A<s, *A<{i,u}

9 | ilu €o a |Yil(Matens& Tuominen1977) | *A<e

s iluleo] al- *A<{iu}, *A<{ 6,0}
5 ilu| elo a | Nganasan (833, Helimski 1998) | *A<{i,u}

o ilu_ eo | a | Kara(Schlie& Schlie 1993) *A<{e,0}

5 ilu €o a |l vowesaretreated the same

(i) ‘o’ stands for any central vowel [s i 4]

The only gap is a language that conflates [3] and [i U] but distinguishes mid from
low vowels In such a grammar, stresswould be much asin Nganasan, except that it would
retract from amid vowel penult to alow vowel. | assume that this gap is accidental.

. Non-contiguous conflation

Missing in the table above — and in the data collected — is alanguage that conflates
non-contiguous categories. For example, there is no language that treats high vowels and
low vowels in the same way and distinguishes both types from mid vowels for stress
placement. More concretely, thereisno language like the one described in (64).

“ Categories are marked as conflated if they are grouped inside the same box. For example, the mid and
low vowels are conflated in Asheninca, but the central and high vowelsare not. Notethat ‘o’ stands for any
central vowel (e.g. Ashenincahas|[i], not schwa).

% The table does not list every sonority distinction. For example, the distinction between tense and lax
vowels is not discussed, nor is the distinction between types of central vowels. These omissions are due to
lack of data, o | will not comment further on thisissue.
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(64) Non-Contiguous Conflation
(a) Stress fallson the leftmost high or low vowel [i ug
[pital, [pite], [piti]
[péta], [pate], [pati]
(b) otherwiseit falson amid vowel:
[éte]

In this language, sress avoidsa mid vowel without also avoiding alow vowel. In
effect, [a] and high vowels have been conflated into a sing e category.

The reason why the present theory prevents such conflation relates to hierarchies
and the fact that non-contiguous conflation requires areversal in hierarchica relations. If
gress avoids mid vowels for high vowels, there must be some constraint that favours
sressed high vowels over stressed mid vowels The present theory has no such congraint;
the only congtraint that bans stressed mid vowels also bans stressed high vowels: i.e.
*Apwas{€,0}. In short, such alanguage would require areversa in the relative ranking of
mid and high vowels

From a conflation perspective, for [a] and high vowels to be conflated no active
congtraint can assgn them violations. However, for mid vowels to be diginct from both
[ and [i U], some set of congraints must assgn mid vowels unique violations. In the
present theory, both *Apnwe<e,0 and *Aprwa<i,U would have to be active to digtinguish mid
vowels from the others. However, these constraints a so di stinguish high vowe s from [a],
meaning that they cannot be conflated. In other words, the present theory congraints
necessitate that for ascae | x>y >z |, if xisdidinct fromy and zisdistinct fromy, then x
isnot conflated with z.

It isimportant to note that the predictions of the present theory not only rest on its
congtraints, but on the idea that CON contains no antagoni gic congraints— i.e. congraints
that impose the opposte harmonic relations between categories. For example, the
congtraint *é/midV cannot exist; this condraint assigns violaions to mid vowels in
dressed syllables, thereby favouring sressed high and low vowels over stressed mid
vowels. Such acongtraint dlows for a non-contiguous conflation, thereby subverting the
present theory's effects The fact that such a conflation does not happen indicates that
CON does not contain such acongraint.

In summary, the present theory allows for contiguous conflations only, but places
no regtrictions on which categories conflate or how many separate conflations there may be
inagngle sysem.

While this chapter has focused on vowel sonority, there are condraints for every
subset of the sonority hierarchy: eg. *Apwe<liquid, *Aprwesnasal, etc.  With these
congtraints, the present theory predicts that stressed liquids and nasals should be even less
desirable than schwa. This prediction is borne out in the New Zealand dialect of English
(my own). Schwa can be stressed: e.g. [b5t] ‘bit’, [préti] ‘pretty’.*” However, stress never
fallsonaliquid or nasal, asin many other English didects Inwordslike ‘illness, schwa
takesthe gress: [8Imog], *[Inog.

47 The high front lax vowel [1] in other English dial ects corresponds to [] in New Zealand English.
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35.5 Theconflation-hierarchy implication

The preceding sections have identified the present theory's predictions for
hierarchical relations and possible conflations This section examines dependencies
between the two. The present theory predicts (65).

(65) The Conflation-Hierarchy I mplication
* X,y,zare membersof some scde S
if x and y are conflated
and x is more harmonic than z,
theny is more harmonic than z.

For example, the categories‘ mid vowel’ and ‘ high vowel’ are conflated in Gujarati:
neither attracts stress over the other (e.g. [jurépni], [k'edio]). Mid vowels attract stress
away from schwa ([kgjsldi], *[koj3ldi]), so the present theory predicts that high vowels
will attract stress away from [s] too (asindeed they do: e.g. [wismoran], * [wismdran]).

A system that is predicted to not exigt is one that is Smilar to Gujarati, with high
and mid stressed vowels conflated and where (i) mid vowels attract sress away from
schwabut (ii) stress does not avoid schwa for high vowels, producing [wism3ran] ingtead
of [wismaran]. In effect, this sStuation is one of “Avoid [3] only if the aternative is
significantly better (i.e. amid vowel).”

| have found no systemslike quas-Gujarati; more generaly, thereisno language in
which the Conflation-Hierarchy Implication does not hold. The reason that the prediction
identified above follows from the present proposalsisoutlined in (66). X, Y, and z refer to
scale categories.

(66) Conflation-Hierarchy | mplication: reasoning

* X,y,zare members of the same scale

(i) If x is more harmonic than z then there is some active congraint C; which
favoursx over z

(i) If x is conflated with y then no active congraint favoursx over y or y over x.

(i) If no active congraint distinguishes x over y,
then C; must assgn the same violationsto x asit doestoy.

(iv) If C, assignsthe same violationsto x and to y,
then C; favoursy over z (because C; favoursx over z— from (i).)

(v) Therefore, y ismore harmonic than z.

Thisoutline will now be discussed step-by-gep.

If X is more harmonic than y in a grammar, then some active congraint assigns
more violations to y than to x. For example, [€] is more harmonic than [3] in Gujarati
because [3] violates some active condraint while [€] does not. At this point, it doesn’t
matter what the condraint is the present theory offers both *Apwes{i,u} and *Aprwe<s —
either will give theright result. Now, when we say that [€] is conflated with [i] (and [(]),
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we mean that there is no active condraint that digtinguishes the two. The condraint
*Aprwa<{i,u} doesdiginguish [€] from [i], so it cannot be active. Thisleaves *Apwe<s as
the only possible active constraint. But now [i] must be distinct from[3]: the latter violates
the active congdraint *Aprwe<s while the former element does not. In this way, it follows
purely by the logic of ranking and the form of the congdraints that if high and mid vowe's
are conflated, and mid vowels are actively favoured over schwa, then high vowels are aso
favoured over schwa.

In a sense, this result reduces to a general property of classcal OT: congraints
eliminate losers, they do not pick which of the remaining candidates is the winner
(McCarthy 2001b:106-7). In other words, if a candidate violates a congraint C, C cannot
pick out which of the remaining candidates must be the winner. That job is up to the
remaining condraints For example, if a candidate [apa] violates ONSET, ONSET cannot
then designate that [pa] must win; whether [pa] or [?apa] wins is determined by other
congtraints (i.e. MAX and DEP). The same is true of the present Stuation: if a candidate
violates *Apwa<a, it cannot designate that the winning candidate must contain a stressed
[al. Which non-5 candidate winsis entirely up to the remaining condraints

In summary, the present theory places a number of redrictions on conflation.
Conflation of non-contiguous categoriesis not possible, and conflation necessitates certain
hierarchical relations

36  Conflation and fixed ranking

The aim of this section isto precisely characterize the types of conflation that fixed
ranking scaletheories are able and unable to produce, building on work by de Lacy
(1999a, 2000a) and Prince (1999).

In §3.6.1, an individual set of congtraintsin a fixed ranking is shown to alow only
‘high-end conflation’ — conflation with the most unmarked scale categories  Section 3.6.2
considers the conflations produced when several sets of congdrantsin fixed rankings are
intermingled. This section shows that although several sets of constraints with a particular
complementarity of form allow for a larger number of conflations, they are gill unable to
produce sysems with two or more separate conflated sets of categories (asin Nganasan).
Section 3.6.3 summarizesthe results.

3.6.1 High-end and low-end conflation
By way of example, the fixed-ranking congraintsin (67) will be employed here:

(67)  Fixed Ranking Sonority-Stress Condraints (after Kenstowicz 1996)
|| *6/a » *6/{i,u} »*6/{e,0} » S/a||

Asedablished in previous sections, two categories X and y are conflated when there
is no active condraint that distinguishes between them (see §3.3.2.2 for discussion of
‘active’). Anactive congraint isone that is crucial in picking awinner from some relevant
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candidate competition.®® For example, since the categories ‘sressed high vowel’ and
‘dressed mid vowel’ are conflated in Gujarati, there can be no condraint thet assgns
different viol ationsto them, and isactive —i.e. outranks ALIGNFTR in this situation.

In contragt, two categories X,y are distinct when some congraint that distinguishesx
fromy isactive. In Gujarati, the categories ‘ stressed schwa' and ‘ stressed high vowel’ are
digtinct, so some active congraint must favour one over the other —i.e. *6/{s}.

In Fixed Ranking theories, there are implicational relations between constraint
activity: if a condraint *x is active then dl condraints that universaly outrank it are aso
active. For example, if the congraint *6/{e,0} is active, then s are *6/{i,u}, and *d/s.
The forced activity of these condraints prevents conflation of the categories to which they
refer. For example, since *6/s is active, the category * stressed schwa' cannot be conflated
with any other category. The same goes for *&/{i,u}. Animplication of thispoint isthat if
a category conflates in a fixed ranking theory, it can only conflate with the unmarked
category. For dress the diagram in (68) graphicaly illustrates the possible conflations:
each ova represents a conflated set. In short, if a category c is conflated at al, it is
conflated with the most unmarked scale category —[a)] in this case.

(68) Possible conflations under Fixed Ranking

To clarify, the Nganasan low-end conflation case will be reviewed here.

As pointed out above, Fixed Ranking theories can successfully conflate any
category with the most unmarked scale element. For example, the categories ‘ stressed mid
vowel’ and ‘dressed low vowel’ can be conflated, in the Nganasan analys's, and repeated
here.

(69)
/fajbomti/ ALIGNFTR *d/{e,0} *dla
(a) (f&bom)ti *1 W
= (b) fa(bomti) *

Since all congraints that digtinguish the two categories are inactive, the digtinction
between mid- and low-vowelsis successfully eliminated in the ranking in (69).

In this same way, high vowels can be conflated with mid and low vowelsfor stress
—achieved by rendering *6/{i,u}, *6/{e,0}, and *6/{a} inactive through ranking. Finaly,
dressed schwa can be conflated with high, mid, and low vowels if all sonority-stress
congtraints are inactive. In al these conflations, though, the conflated categories form a
contiguous range of the scale starting with the least marked [4]. Thistype of conflationis
called ‘high-end conflation’ here.

8 For dress, a“relevant candidate competition” involves candidates that differ in stress placement. Properly
speaking, the activity of a congtraint is relative to specific processes For example, a condraint may be
inactive for stress purposes, yet active in determining the quality of epenthetic material. The meaning of the
term‘active’ will be self-evident in the following discussion.
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However, the Fixed Ranking theory cannot produce ‘low-end’ conflations,
illustrated in (70). Each oval representsalow-end conflation — one that cannot be achieved
with asingle set of congraintsin a fixed ranking.

(70)  Low-end conflations

QAW eo> a

To illudrate, it is impossble for sressed high vowels and mid vowels to be
conflated with the Fixed Ranking constraints unless they are conflated with low vowels.
To explain, if centrd and high peripheral vowe s are not conflated with low vowels, then
congtraints that di gtingui sh between high peripherd and central vowels mugt be active: i.e.
*G/{i,u}, *6/{s}. However, if these condraints are active, they have the unfortunate sde
effect of producing a digtinction between high and central-vowels, therefore preventing
them from conflating. The relevant tableau from the Nganasan analyssisrepesated in (71).

(@]
/hurssyi/ *G/{a} *6/{i,u} ALIGNFTR
(@) hur(ssi) *1

& (b) (hir)ii * *

A summary of the resultsidentified aboveis given below.

(72)  Eixed Ranking and High-End Conflation
« For all setsof congraints C with constraints of the form *2/x,
wherexdS, Sisascale,
> issome structural € ement,
and the members of C arein afixed ranking
If X isconflated withy,
then x isalso conflated with u.
* X,y,uare membersof S.
* uisthe unmarked category in S, relative to the structural element .

In other words, a set of congtraints in a fixed ranking can only produce ‘ high-end’
conflation — it cannot conflate unmarked categories without aso conflating them with
marked ones

3.6.2 Complementary constraintsand multiple conflation

If the Fixed Ranking theory can only produce high-end conflation, it follows that
the Fixed Ranking theory can only produce one set of conflated categories per sysem. In
other words, a sysem like Nganasan's is impossible to produce: this language has two
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different conflations — of centra and high peripheral vowels, and of mid peripherd and
low vowels

To illustrate, a congraint type relevant for conflation here in sonority-driven sress
is one that mentions the undressed syllable (closely equivalent to the nonDTE of the
Prwad, in the present theory). Unstressed syllable (&) congtraintsare provided in (73).%

(73)  Fixed Ranking ungressed syllable-sonority congraints
|| *6/a» *&/{e,0} » *&/{i,u} » *&/s ||

Following Prince & Smolensky (1993), Kengowicz (1996), and the present
proposa's, the constraints reverse the scale hierarchy, with unstressed low vowel s the least
favoured type. These constraints are the fixed ranking equivalent of the present theory’s
*-Aprwd/S0Nority congtraints (cf de Lacy 1999a for non-heads and the tonal scale, Prince &
Smolensky 1993 for syllable margins).

The condraints have an effect that isvery close to thet of the *G/x constraints: they
favour candidates with stressed low vowels over al others, and so on through the
hierarchy. Thispoint isillustrated in tableau (74).

74
/patiketa/ *gla *3/{e,0} *3/{i,u} ALIGN-G-L
(a) patiketa *1 * *
(b) potiketa *1 * *
() pstikéta *1 * * *
wr (d) potiketd * ks e

The tableau shows that the winning form is the one with the stressed low vowel. In
aform without low vowels, candidate (c) — with a stressed mid-vowel —would win, and so
on through the hierarchy.

As observed in Prince (1999) and my previous work (de Lacy 1999a), the *&/x
congtraints have the same hierarchical effect as the *6/x condraints, they differ in
conflation. While the *&/x congtraints cannot conflate [8] and [i U], for example, the *&/x
constraints can do so.

(75
Ipati/ *3la *3/{e,0} ALIGN-G-L *g/{i,u}
= (a) pdti *
(b) pati *1

4 Crosswhite (1998) presents a series of positively formulated congraints in a fixed ranking that have a
similar effect: e.g. 6 a“ Stressed syllables mugt contain []”, and 0 on. The criticisms applied to the * ¢/x
congraintsapply equally to the positive constraints here — the positive congraints do not alow for conflation
of éhée Nganasan type. For further discussion of positive congtraintsin generd, see de Lacy (1999a, 2000a)
and §3.5.1.3.
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In the tableau above, stress does not avoid schwa for the high vowel, showing that
the two categories are conflated. Even o, the activity of *&/a and *&/{e,0} shows that
high vowel s and schwa are not conflated with any other category.

The reason that the *&/x condraints can conflate stressed schwa with sressed high
vowels again reduces to the fact that Fixed Ranking theories can produce high-end
conflation. Since the sonority scale is reversed in combination with &, schwa is the high
end of the scale for this particular set of constraints. So, any conflation with schwais
admissible, effectively producing the conflations diagrammed in (76).

The net result is that almost any conflation may take place in the Fixed Ranking
theory if both *&/sonority and *&/sonority condraints exis. To illustrate the empirical
effect of this point, a table of conflation types is presented in Table 3.6, with active
congtraintsindicated for each conflation type.

Table 3.6: Conflation typology: Fixed Ranking theory

Categories Active Constraints

> | i | eo [ a [*6lo»*i{iu} »*6/{eo}
5> | ilu eo | a |*6/s, *d/a

> [ ilu [ elo  a |*6le»*d/{i,u}

> | ilu eo a |*6/s

> ilu | eo [ a |*ola»*oi{eo}

5 ilu | elo a | Predicted to beimpossble
> ilu_ eo | a [*d/a

5 ilu eo a | None

As indicated, amog every conflation can be done with the Fixed Ranking
congtraints.  However, there is one type that is dill predicted to be impossble: the
Nganasan sysem.

The property that sets the Nganasan system apart from the othersis thet it has two
conflations [3]~[i 4] and [é 6]~[&]; all others have just one (or none). This property points
to ageneral result: even with both the *6/x and *&/x congra nts, the Fixed Ranking theory
cannot produce systems with two or more conflations.

To illugrate this point, in order to conflate [5] with high vowels, there can be no
active congtraint that distinguishesthe two. Thisrequires*d/s to beinactive, and hence all
the *6/x constraints to be inactive. Therefore, al the conflations must be due to the * §/x
constraints.

The *&/x constraint that distinguishes [8] from [i (] is*&/{i,u}, as shownin tableau
(75) above. Hence, it must be inactive. However, *&/{e,0} must be active in order to
digtingui sh high vowelsand schwa from mid vowels. Thispoint is made in tableau (77).
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7
/kontuya/ *dla *3le,0 ALIGNFTR
(a) kon(tUa) * *1

w (b) (kéntu)ja * W

However, a problem arises: snce *&/{e,0} is active, *&/{a} must also be active.
Since these two constraints distinguish stressed mid vowels from low vowel s, the ranking
requires the categories‘ mid vowel’ and ‘low vowel’ to be diginct. Thus, mid vowels and
low vowels cannot be conflated if high vowels and schwa are aso conflated, as shown
below.

(78)
/fajbomti/ *3la *dle,0 ALIGNFTR
(a) Jai (bomt) *!

& (b) (f4bom)ti * *

The problem jus described results from the general property of constraint
activation described above. If a constraint C is active, then al condraints that are in a
fixed ranking above it are also active. If a constraint isactive and di stinguishes x from all
other categories, then x cannot be conflated with any other category. Since *&/{e,0} must
be active in Nganasan, *&/a must aso be active. If *¢/a is active, then [4] cannot be
conflated with any other category. To generdize: relative to a st of congtraints that
mention scale S, if category c is not conflated with category d and d is more marked than ¢
on S, then X is not conflated with any category in S. The net result isthat there can only be
one conflation per sysem.

Although only the *&/sonority and *&/sonority constraints have been discussed
here, the result generalizes to al sets of dructurally complementary scae-referring
markedness congtraints So, for any set of fixed-ranking congraints with the form */x (Z
isaconstituent and X is some scae category), if thereis a corresponding set of congraints
*3'IX (2 isevery relevant sructural position except for X) then the combined effect of the
two condraints alows for every system with a sngle st of conflated categories
However, it still does not allow for sysems with two or more separate conflations This
pointis summarized in (79).
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(79)  Structurally Complementary Scale Congtraintsin a Fixed Ranking: Conflation
For ascale S
and two sets of constraintsCy, C, on S,
(a) Cy’smembers have the form*Z/x,
X isadructural postion, XOS.
(b) C;'s members have the form * Z'/x,
2'isevery relevant gructural position except for
(c) for dl x,yOS, if || *Z/x » *Z/y || then || *Z'/y » *Z'/X ||
Then the only restriction in conflation on scale Swith respect to X isthat:
(i) if xisconflated with y and
(i) if zis conflated with some category,
then zis conflated withx and y.

In other words, no two-conflation sysems are allowed. By generalizing the result
this way, it applies not only to sonority-driven dress, but to al sonority-influenced
prosodification, including — for example — syllabification. In addition, the generalization
extends beyond the sonority scaleto tone (de Lacy 1999a).

36.3 Summary

To summarize, a set of scalereferring markedness congraints K in a fixed ranking
cannot produce low-end conflation: if ¢ is conflated, it must be conflated with the most
unmarked category. If thereisa set of congtraints that is structurally complementary to K
in the way described in 83.6.2, then admog al systems with a single conflation can be
produced. However, no systemswith two or more conflations can be generated with fixed-
ranking constraints, regardless of the number of constraintsin CON.

These results are summarized in (80).

(80) Fixed Ranking Conflation I mplication
For all setsof congraintswith the form *%/s,
wheresisapoint on scae S,
and X is some structural element [optional]
(i) If *Z/p isactive, then
fordl xOS st. | xOp |, *Z/xisactive.
(ii) For dl y, if *Z/y isactivethen y isnot conflated with any category.
(iii) Therefore, if pisnot conflated with any category, then
fordl ZJSst. [zOp|, zisnot conflated with any category.

In other words, if x and y are digtinct categories and | x Oy |, then x isdigtinct from
all categories (i.e. X is not conflated with any category), relative to a particular set of
constraints.

Importantly, the result above does not apply to sets of condraints*>/x where there
is no corresponding set *2'/x. With such congraints, it isonly possble to produce high-
end conflation, as edablished in 83.6.1. Such a system is provided in chapter 484.3
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(Kiriwing). This systemis shown to require congraintsthat refer to the structural category
-Ar and tha there is no st of condraints that refers to the exact complement — i.e. a
combination of foot DTEs and unfooted syllables. Since this system has low-end
conflation too, it provides crucial evidence for the gringent formulation of scale-referring
markedness constraints, like Nganasan.

This section concludes with the point that the property of the Fixed Ranking theory
thet prevents low-end conflationisitsinvariant ranking; the fact that its congraints are not
gringently formul ated isirrelevant. In other words, a theory with stringent constraintsin a
fixed ranking would a0 fail to produce adequate conflation. The reason relates to
activation — in any fixed ranking theory, if a congraint C is active, it implies that al other
congtraints that outrank it are also always active. Since congtraint activation implies lack
of conflation, any fixed ranking theory will have implicationa relations between
conflations The fact that any contiguous conflation is possible — and therefore that there
are no implicationa relations between conflations — shows that scale-referring markedness
congtraintsare freely rankable, and therefore stringently formulated.

Finally, it should be noted that conflation in prosodification is not the only
phonological phenomenon that shows the need for dringent constraints. Other relevant
phenomena — neutralization and assimilation — are presented in chapters 5 and 7.
Nevertheless, conflation in prosodification provides the mog trangparent evidence for
gringent congraint form.

37 Summary

This chapter has shown that the ranking of scale-referring constraints must be
freely permutable. This property of the present theory enables it to ded with conflation,
while fixed ranking places unattested redtrictions on possble conflations In effect, fixed
ranking of scale-based constraints makes certain conflations dependent on others: X and y
canonly conflate if y and z have already been conflated.

The dependency relation can be illustrated with the fixed ranking || *Aprwas{i,u} »
*Nprwas{e0} | If stressed mid vowels are diginct from sressed low vowels, as in
Gujarati, then *Apwe<{€,0} mus be active. But if it is active, then *Apwes{i,u} isaso
active. If *Aprwes{i,u} isactive, then high vowels and mid vowel s cannot be conflated, as
shown by [tfokrine] below:

(81)

/tfokine/ *Aprwes{i, U} *Aprwes{ €,0} ALIGNFTR
w (a) (tfokei)ne kW kW

(b) tfok(rine) *1 *

Thereisno ranking of the congraints above that can produce conflation of high and
mid vowels here. Since the two categories can only be conflated if *Apwa<{i,u} is
inactive, ALIGNFTR would have to outrank *Apwe<{i,u}. Such a dtuation would adso
render *Apwa<{€,0} inactive, though, meaning that mid and low vowels should be
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conflated too. In short, fixed ranking sets up implicational restrictions between possible
conflations, but freely rankable congtraintsimpose no such restrictions.

As demonstrated in 83.6, identifying exactly which conflations are impossible with
fixed ranking condraints depends largely on the existence of other related constraints. A
valid generdization, though, isthat no fixed ranking theory can produce sysems with two
or more conflations. In addition, on its own, no set of congraintsin a fixed ranking can
produce low-end conflation — conflation of marked categoriesalone. However, if there are
two sets of condraints that differ only in that they refer to complementary structural
elements, any systemwith a single conflation can be produced.

As discussed in chapter 2, unfettered ranking permutation and the need to effect
hierarchical relations between categories necessitates local harmonic bounding. In turn,
local harmonic bounding necessitates scales that refer to contiguous parts of a scale. So,
the argument presented in this chapter not only advocates free ranking, but that condraints
refer to arange of a scale rather than individual points.

Theresults of thischapter have broad implications for theories of congtraints.

« Congraints cannot be in fixed rankings as they would be unable to adequately produce
all attested conflations

» Congtraints cannot refer to points on a scale — to do so would prevent hierarchica
relations and alow non-contiguous conflations.

« CON cannot contain any congraint that is antagonistic to the constraints of the present
theory: if a constraint favours x over y, there can be no condraint that favoursy over x;
such a situation would eliminate hierarchical relations and produce unattested conflations.
This redriction clearly places severe redrictions on CON, so not only does the present
theory propose a set of condraints, but significantly limits the space of possible additional
constraintsin CON.
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