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Quality-sensitive stress

Michael Kenstowicz

In this paper we examine several lanpuages in which stress is attracted
to the most prominent vowel in a disyllabic or unbounded domain where pro-
minence is determined by the guality of the syllabic nucleus. Two factors are
distinguizhed: lower vowels are more prominent than higher vowels and
peripheral vowels are more prominent than central vowels, Our analysis is
couched in terms of Optimality Theory as this model perspicucusly expresses
resolution of the competing forces that determine stress location in the
systems studied here. !

1. Introduction

Quantity-sensitivity is a well-known parameter in the tvpology
of stress. In a [-Q5] system, siress is typically determined by the
odd/even location of a syllable with respect to the left or right edge of
the word. In [+Q5] languages, the weight of the syllable must also be
considered, with heavy syllables typically attracting stress over and
above their odd/even position. We can distinguish two subtypes: in
bounded systems stress is confined to a two or three syllable window
while in unbounded systems stress is attracted to a heavy syllable
regardless of its distance from the edge of the word, In both the [+Q5]
and [—Q8] systems, the quality of the syllabic nucleus does not typi-
cally play a role: it is simply the presence or absence of a nueleus and
the presence or absence of a cepond tnora that is the determining fac-
tor (though which consonanis count as moraic may depend on feature
strudinre - sog Zec (1995) for recent discussion). Distinctions in
vowel guality are more commonly lknown to figure into prosody in
determining where the syllabic nucleus falls in a sequence of vowels.
For example, in his recent discussion of Tahitian Bickmore (1995)
demonstrates that two successive vowels form a tautosyllahic
diphthong provided that the first is lower than the second.

Rivista di Linguisiicn, 9.1 (1996), pp. 157-187 fricevnto nel febbraio 1987
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i1 V=V, Vi<Va

ax>iu pa.rau speak’ ti.a.re Hawer’
@, 7l ‘story’ fe.pud.re ‘February'
tartau.ro ‘cross me.ti1.a ‘parent’

40,0 ma hde ‘torn’ te.a.ia “theater’
MAG.TO Tong’ mo.d.na ‘ocean’

g,0>11 ho.ral wash’ A.0.re ‘rat’
fa-rersli ‘meet hu.é.ro ‘oo’

ma.tie oreen

As Bickmore shows, this syllabification is crucial to the location of
stress (which falls within a two-syllable window at the right edge of
the word on the rightmost heavy syllable and otherwise on the
penult).

Our primary goal in this paper is to document cases in which
vowel guality plays a comparable role in determining the location of
stress. Specifically, we show that in several diverse languages stress
ceeks out the most optimal vowel as determined by the hierarchies in
(2}

(2) a. g8 > e, 0>i,u
b. a d,e,0i,u>3

That is, lower vowels are more optimal stress-bearing units than
higher vowels (2a) and peripheral vowels are more optimal than cen-
tral vowels (2b), Secondly, we argue that with its key idea of ranked
and violable constraints, Optimality Theory (Prince & Smolensky
1993) provides a particularly perspicuous way Lo eXpress this prefe-
rence hierarchy,

In order to extend the OT model to the systems we consider
here, several proposals are made. First, the Peak-Prominence con-
straint Prince & Smalensky (1993) develop for guantitative distinc-
tions in Hindi stress is extended to the voealic distinctions in (21
Second, comparable to the Prince & Smolensky (1993) analysis of
Berber syllabification, the Peak-Prominence constraint is broken
down into a set of micro constraints for each level in the hierarchy. It
12 demonstrated how these constraints can be interleaved with con-
straints that orient prominence with respect 1o the edges of the word.
We also show that evaluation in terms of the prominence hierarchy
must proceed in a “worst-to-best” fashion rather than “best-to-worst”.
Finally, in order to express the two opposing edge orientations in lan-
guages such as Mari (Cheremis), it iz suggested that the scale in ( 2b)
also optimizes the trough (nonpeak) portions of metrical constituents.
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This application of the scale parallels the margin constraints i the
Prince & Smolensky (1993) analysis of Berber syllabification.

The rest of this paper is organized as follows. First, we review
the hasic features of the OT model that will be relevant to our discus-
sion. We then examine three bounded stress systems in which the
peak of the prosodic word lands on the most prominent vowel inside a
disyllabic window at the right (Kobon, Chukchee) or the left (Aljutor)
edge of the word. In the next section, the analysis is extended to
unbounded systems found in Mordwin and Mari (Cheremis). The
paper concludes with some speculations as to the phonetic basis of
the prominence hierarchies in (2).

3. Preliminaries

We begin by briefly reviewing the basics of the OT maodel (Prince
& Smolensky 1993) and the metrical parsing constraints that form
the background of our discussion. In OT, input is matched with out-
put via two functions. For any input. a function GEN(erate) con-
structs a large pool of candidate structures — large enough to encom-
pass the output in any possible language. The correct output is found
by a function EVAL{unate) which imposes a language-particular orde-
ring on a fixed set of UG constraints, The constraints sift through the
pool of eandidates eliminating all but one, which is defined as the
output for the given input. Many of the constraints represent eonflic-
ting forces that pull the input in divergent directions expressing the
intuition that phonological systems possess an inherent dynamism.
Individual grammars resolve this tension in their own characteristic
ways, modeled as differing prioritizations of the fixed set of con-
straints. A major objective of the OT program 1s to express typological
distinctions as different constraint rankings. Through its key notion
of constraint conflict, the OT model ean impose crosslinguistically dif-
ferent outputs for essentially equivalent inputs and thus more rea-
dily come to terms with the undeniable variability found in phono-
logy that has stymied previous constraint-based models. On the other
hand, to the extent that the variability can be expresszed in terms of a
fixed set of constraints, OT offers a more restricted view of phonologi-
cal structure than (unparametrized) rule-based systems which allow
sreater latitude in mapping from input to output.

In all of the languages we look at here, there is just a single
stress per word. We will assume that even in these cases streas is
metrical in nature — i.e. it reflects the head of a prosodic
constituent — the metrieal foot (Liberman 1975). Let us first consider
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bounded svstems. The constraints in (3) (from McCarthy & Prince
1993) are relevant in optimizing bounded systems,

(3) Foor-Bmarrry (Ft-Bin): A foot is binary at the syllabic or
moraic level.
Auen (Ft, L, PW, L): The left edge of every foot coincides
with the left edge of the prosodic word.
Anow (Ft, R, PW, R): The right edge of every foot coincides
with the right edge of the prosodic word.
Parsp-5:  Syllables are parsed into feet.

These constraints conflict with one another. This point can be seen by
examining the table in (4) showing how they evaluate potential
metrical parses of a generic five-syllable word.!

1
{4) /a5588/ || Ft-Bin Align-Fi-R | Align-Ft-L | Parses |
a. sss(ss) ¥aan | s
| b. (ss)sss gagd Few
| c. (sss58) [ *oe
d. (ssisiss) e oo & J

The first candidate sss(gs) satisfies binarity and rightward alignment
but violates leftward alignment (indicated by the number of syllables
thal intervene between the left edge of the word and the left edge of
the foot). It also has three unparsed syllables and hence violates Parse-
s three times. The symmetric (ss)sss shows a comparable violation of
rightward alignment. The unbounced foot (sssss) satisfies both align-
ment constraints; but because it groups five syllables in a single foot it
violates binarity three times. Finally, (ss)s(ss) satisfies binarity and
has fewer Parse-s violations; but because it has more than one foot, it
necessarily incurs greater alignment violations. The table (4) illustra-
tes the basic premise of OT that no output is perfect: since the con-
straints conflict it is impossible to satisfy all of them simultaneously.
Rather, the output is determined by finding the most optimal candida-
te. Optimality is determined by prioritizing the constraints so that
they will eliminate competing candidates in such a way that the last
one remaining is defined as the output. For example, in a language
with a bounded foot at the right edge the (sssss) candidate can be eli-
minated by evaluating for binarity before evaluating for Parse-s (Ft-
Bin > Parse-s). The remaining (ss)sss and (ss)s(ss) candidates will be
climinated if evaluation for right-edge alignment takes precedence
over left-edge alignment (Align-FT-R >> Align-Ft-L). The crucial con-
straint rankings for this prammar are listed in (5).
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(5 Ft-Bin »= Parse-s
Align-Ft-R > Align-Ft-L

The tableau in (6) shows how this constraint ranking maps the
/sssss/ input to the sssissz) output. The § designates the winning
(mmost optimal) candidate — the output. The exclamation peint " indi-
cates when a candidate is eliminated from the competition. A vertical
line denotez a crucial ranking. These tableaux function like truth
tables in propositional logic and are the OT equivalent of a derivation
showing how the grammar maps a given input into the correct out-
put.

(6) /ssss5s/ Fi-Bin | Align-Ft-R| Align-Fi-LI.| Parse-s
g8. S558(55) #ooa e
b. [ 55855 glgaf e
¢, (85585) F]kk
c. (s5)s(8s8) 5lagh Boga *

It should be easy to zee that a language with a single binary foot at
the left edge of the word arises from changing the ranking between
Align-Ft-R and Align-Ft-L to Align-I't-L >> Align-I't-R.

Finally, unbounded stress syastems arise when Foot-Binarity is
subordinated to Parse-z and one of the alignment constraints ancho-
ring the foot at the edge of the word; the foot will expand in unboun-
ded fashion taking in more syllables in order that its head fall on a
vowel with inherent prominence.

In the more familiar languages studied in the metrical literatu-
re, the head of the metrical constituent is consistently found at its
left or right edge in virtue of the constraints in (7).

(7 Hran-RicaT: Align (Ft,Rs,R): The right edge of the foof coin-
cides with a stressed syllable
Hean-LerT: Align (Ft,L,s,L):  The left edge of the foot coinei-
des with a stressed svllable.

In the languages we study here, stress seeks out the most promi-
nent vowel in terms of the prominence hierarchies lower > higher
and peripheral = central. Consequently, a constraint orienting stress
in terms of this hierarchy (dubbed Peak-Prominence after Prince &
Smolensky 1993) must dominate Head-R/L. We claim that the promi-
nence hierarchy formally parallels the more familiar sonority hierar-
chy in syllabification. Just as more sonorous phonemes make better
syllable peaks (nuclei) and less sonorous phonemes make better syl-
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lable margins (i.e. onsets and codas) so lower/peripheral vowels make
better peaks in the stress wave while higher/centralized vowels make
better troughs. Prince & Smaol ensky (1993:127-67) formalize this phe-
nomenon as the “alignment” of two separate UG prominence seales:
in the ease of syllables, the Sonori ty Scale for phonemes a > e, o>i,u
>3 > .. > ptkand the Peak - Margin (a.lk.a, Nucleus = Onset,
Coda) for syllables. A one-to-one alignment of the twa scales EEeners-
tes the harmonic relations of ( 81 that grade phonemes for their suita-
bility as syllable peaks and margins,

(2) PEAR,,,, arxg,0>L,u>....>ptk
Maram,,,, 100 Rl =S >lLnse o>a

Prince & Smolensky derive the scales in (8) by deploying the align-
ment as the series of micro constraints in (9) that evaluate candidate
syllable peaks and margins from “worst to best”. Under worst-to-best

evaluation, candidates that are least optimal are eliminated before
maore optimal ones are asseszed,

(9] Prar ProMivesce
*Plp. t, k >> ... 5> *Pli. u > *Ple, 0 >= *P/a

Marcmn ProMINENCE
"M/a == *Mle, 0 >> “M/i, u >> ..., == “Mip, t, k

Casting the role of sonority in this way has two effects: first, each
step in the scale is a separate constraint that can be evaluated in a
binary yes/no fashion. More importantly, other constraints can be
interleaved inside the sonority hierarchy.

In this paper, we demonstrate the existence of languages whose
metrical stress is defined through the alignment of the prominence
scales lower > higher and peripheral > central of (2] with the Peak =
Trough scale for metrical feet. The result is the grading of voealic
nuclei as optimal peaks and troughs of the stress “wave” (10a). These
hierarchies are derived from the e mstraint rankings in (10h) whose
order is fixed by UG and cannot be reversed by individual grammars.

(10 a. Peak, s a,d>e,0>1,u
a4 e 0 iu>a
TROUGH, hbureo>a,i

a>1i,u,e 0,8, 4

*Ph,u=>>%Ple, 03> *Pla, i
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#Pia == *Pfi,u, e, 0,a,
*Ta, 4 > *Tle, 0= *T/, u
=#Pa #, e, 0,1, n>>= T/a

3. Bounded GQuality-Sensilive systems

In this section, we examine languages in which the word stress
is located on the most prominent vowel in a disyllabic window at the
right or the left edge of the prosodic word. These systems thus have
the Ft-Bin >> Align-FT-L/R >> Parse-s ranking schema from (4) that
confines the peak of the prosedic word to this narrow window. The
Peal-Prominence hierarchy rises above Head-R/L in the constraint
hierarchy to situate the stress aver the most prominent vowel inside
the window. In the case of syllables with equivalent prominence,
lower-ranked Head-R or Head-L then resolves the ties.

3.1. Kobon

The Kobon language of Papua New Guinea (Davies 1881) diseri-
minates among its vowels in a particularly granulated way for purpo-
ses of stress placement.? The phonemic inventory of Kobon is compo-
sed of the familiar vowel triangle distinguishing low, mid, and high
vowels supplemented with a pair o I unrounded central vowels. Also,
the low vowel [a] combines with a following high vowel [i] or [u] to
form diphthongs:

(11} i 3 u

]

Unaffixed word's stress is restricted to one of the final two syllables,
seeking out the most prominent nuecleus in this disyllabic window.
The data in (12) illustrate this point. We depart from Davies' tran-
seriptions by utilizing schwa for the mid central unrounded vowel,

(12 axe hagdpe ‘blood’ [226]
patefgale ‘to cry, of pig' [225]
a=o0 alago ‘smake species’ [226]
kidolman ‘arrow type’ [226]
ax>i kiA ‘tree species’ [220]
axi hau.i “vine species’ [221]
a=u aiuad story’ [221]
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ax»i ansmYafiim to lightening' [225]
a=a WAl 3N ‘cassowary’ [221]
di.an ‘witch’ [221]
0> mi.u ‘thus' [220]
D>1 si.0g ‘hird species’ [221]
0>% it mrd ‘to “talk” - of mother pig to
piglet’ [225]
i>2 gakinay ‘bird species’ [226]
wi.or ‘mango tree’ [22]]
=2 il ‘horizontal house timbers’
[221]
Ui mlis ‘edible fungus species’ [221]
a>i gsartgisa ‘to tap’ [225].

When both vowels in the foot have equivalent prominence (13), stress

lands on the penult, suggesting that Head-Left dominates Head-
Rights,

(13)  uw=u dibu*dibu ‘to make noise by footsteps’ [225]
i=u jinup#jinup ‘to make squeaking noise. bird, rat’ [225]
i=1  kyigd ‘tattoo’ [226].

While Davies' statement of the stress generalizations is tentati-
ve, it 2eems clear that for the dats we do have, the postulated promi-
nence hierarchy in (14a) is playing a decisive rolet This suggests
that the Kobon vowel system is first sorted in terms of peripheral vs.
central (14b) and then in terms of height (14c). We consider a vowel
“central” if it is bounded on either side of the vowel triangle by

another vowel: thus, schwa is bounded by [e] and [o], and [i] is boun-
ded by [i] and [ul.

(14} =, "Pfi >> *Pla >> *Pfi, u >> *Ple, 0 >> *Pla >> Head-L
=> Head-R
b, a,e.0 1, u>2a %
C. are 0>, u>a>%

In Kobon, the entire Peak-Prominence constraint rises above the
constraint that orients stress laterally in the foot as a left-headed tro-
chee. Let us examine a few tableaux to show how the analysis works.
A form such as gafinanshows that the search for a more prominent
vowel is confined to a disyllabic window at the right edge of the word.
This follows if Ft-Bin and Align-Ft-Right right dominate the Peak-
Prominence package of constraints.
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(15) /gatinaly | Ft-Bin | ALFt | *Pj | Pl [*Phi,u|[*Ple,o |*P/a [Head L
a. ('ssls | z#! #
b. (’sss) w * |
c. $s(ss) 4 |
d. s(s's) E * |

In (16}, the first two cases show where Peak Prominence seeks
out the most prominent vowel before Head-L gets a chanee to stress
the penult. Thus in si.dg the #*Pfi u constraint eliminates the {'s2) can-
didate before *P/e,o assesses its violation against (s's). The latter is
the only candidate left and so is declared the output even though it
violates the lower-ranking Head-Left constraint. The latter comes
into play when the various Peak-Prominence constraints fail to make
a decision, as in such forms as jinup where the vowels have equiva-
lent inherent prominence. Here each candidate is assessed a viola-
tion by *P/i,u and so the decision is passed on to Head-Left which
resolves the tie in favor of penultimate stress.

(18) |/mon/ || *Bf | *P/a | *Pfi,u | *Ple, o | *P/a | Head-L

la. $('ss) |

b. (3's) + b

"

\/siog/ || PG | *Pio [*Ph. u | *Ple,o | *Pla | Head-L

|a. (s=) #| !

; b S[?I‘El|= = , e

| inup/ [ *P& | *P/o | *PA u | *Ple,o| *Pla | Head-L
a $Csslfl | i
b. (s's) | | i #|

3.2, Chukchee

Like Kobon, the Paleo-Siberian language Chukchee exhibits a
quality-hased gradation among its vowels in their willingness to bear
stress., The Chukchee hierarchy distinguishes nonhigh vowels from
high vowels and schwa from the rest and thus discriminates its
vowels in terms of both peripherality and height. Our data come from
the chapter on stress in Skorik's grammar (1961:67-71) and from

Kraunse (1979).
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We first survey the generalizations governing stress as set out
by Skorik, putling schwa to the side. A basic limitation is that stress
is bound to the base — it never appears on an inflectional suffix ( L7).
(17)  a. pojg-a ‘spear’ erg. [67], wakw-a ‘stone’ erg. [6T], fiv-af “to
say’ [68] winrét-ok ‘help’ Infin, winrét-arkan Asp.,
winrét-arkanitak 2pl. [68]

b. jard-1o ‘house’ [68], weld-lean ‘ear’ [68], ekwet-ok “to send’
[68], wirirak ‘to defend’ [658], regoka-loan ‘sand’ [68].
migeirét-ak ‘to work' [68].

The location of stress within the base is governed by the following
factors. When the final syllable of the base is not the final svllable of
the word (i.e. when one or more syllabic suffixes follow), then stress
is located on the final syllable of the base. However when there is no
suffix (e.g. one of the allomorphs of the absolutive gg.) or the suffix

lacks a vowel, then stress is retracted from the final syllable of the
base (18).

(18)  abs.se. ahs, pl.,
titi-1% needle’ titi-t  [GY]
qQora-ra reindeer’ gora-t
melota-lgan Trabhit’ miltite-t5
ricit ‘belt’ Ticit-ti
warat ‘people’ wardt-te
jatjol Fox” Jatjil-te
J8iwel ‘orphan’ jejwél-ti

The plural suffix /-ti/ apocopates its vowel unless the base ends in a
coronal to produce an apparent shift of stress from left to right (e.g.
ricit, ricit-ti) or from right to lefl (e.g. gord-1o, gora-t) in sin gular-plu-
ral pairs.

The data introduced so far indicate that certain constraints are
active in Chukchee. First, there is an undominated alignment con-
straint optimizing candidates in which the right edge of the base
coincides with the right edge of a binary foot: Align-Base-Rt. Ft-Bin
>> Parse-s. This constituent is right-headed (iambic) but an over-
riding constraint of Nonfinality (Hung 1994) blocks candidates with
stress on the word-final syllable to choose outputs with a retracted
(trochaic) stress: Nonfinality »> Head-R.
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.:i:?: (19) |/milute+t/ || Align-Base-Rt Nonfin Head-R
x (17). a. $ s(’ss) = |

b. s(s’s) *| | |
B *to o, (ss)e | . | = |
m JEp., 5

[ricit+ti/ Align-Base-Rt Nonfin | Head-R T
iﬂl;'l.d' la. si’ss) T * |
e, |b. ('ss)s #1

c. 55’55 1N ,
lowing

lable of
1 stress

Evidence for a prominence distinction among the vowels comes
from cases (20a) in which the siress unexpectedly retracts from the
final syllable of the base. They contrast with the examples in (20b) and

re is no
e auffix indicate that stress will seek out a more prominent nonhigh vowel in
2 ot the the penultimate syllable of the base. In the nouns of (20}, the absoluti-
ve sg. is marked by a reduplicative suffix that many disyllabic CVCV
nouns take to protect themselves from apocope (Krause 1979}
(200 a. wéni-wen Tell” (68|
CATI-CeTr ‘dirt’
kéli-kel ‘paper’
b. nubté-nut land’
pirE-pin ‘snowlall’
jil@-gil ‘squirrel’
I fia These data indicate that the *Pf, u portion of the Peak-Prominence
fig i e constraint dominates Head-R. Due to the regular rule of vowel har-
Lrpl;.: mony whereby [i] and [u] become [e] and [o] in words with [o] and [a]
' i Kenstowicz 1979), the stress prominence of the nonhigh vowels [o]
o and [a] with respect to the high vowels [i] and [u] unfortunately can-
nt.l_u:m not be assessed. The tableaux in (21) show the role of Peak
& base Prominence in foreing violations of Head-Right.
Ft-Bin - —— : —==
H e (21) |/keli+kel/ *Phi, u Head-R |
:= with a. #l'ss)s * |
tracted | b. (s's)s | *
/nute+nut! || *Pfiu Head-B
a. (’ss)s 15 ¥
b, Bis's)s
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However, attraction of stress to the mor
always over-ridden by Nonfinality, as seen in the plurals nite-t and

pite-t (Krause 1979:122). These torms indicate that Nonfinality domi-
nates *P, u,

& prominent mid vowel is

(22} |=f-‘r;ute+t.=' | Nonfinality “Pli,u |
a. §lss) | ® |
b. (g75) || 2

In (23), we summarize the constraint rankings of interest that have
been introduced so far.

(23} Nonfinality >= *Pj; A => Head-R == Head-[,

Let us now turn te the behsvior of schwa. According to Skorik
(1861:70), if the final syllable of the base has a schwa nucleus then
stress 1s retracted to the preceding vowel (24a) unless the preceding

vowel is also schwa, in which Case stress remains on the final svllable
of the base (24h).

(24) . pétgarg-on hole’  [70]
pipigalg-an  ‘mouse’

tatlarrak ‘to answer’
ricgap-ok ‘to enervate’
b. moacakw-an  ‘shir
talwalg-an fire site’
rakgat-ak ‘to get stuck’
romat-ak ‘to wash up’,

This behavior follows if the peripheral > central wing of the Paak-
Prominence constraint (2h) splits off the schwa from the Temaining
vowels to make it the weakest in the hierarchy: *P/a =» *PA, u, &, o,
a. Stress will retract from the final syllable of the base to a preceding
stronger vowel (25a); but when tha preceding syllable is also schwa
(25b), then the two candidates tie on Peak-Prominence and the lower-

ranked Head-R constraint decides in favor of stress on the final sylla-
ble of the base.

(25) a | /pipigalg+an/ | #Pra *Pfiu | Head-R |
| 5sl'zs)s | | = # |
| s(s's)s |I 1 ' | :I
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b.  [Jromatrol/ || *Pla | *Pfiu |HeadR |
| |

EES]S | = II |'J‘II
| Bls'sis '| i | | ‘

There is, however, one respect in which the Chukchee schwa
hehaves differently from the other vowels in the prominence hierar-
chy, As shown by the forms in (26}, when the penult is a schwa, the
final syllable 12 streszed provided it 1s a stronger vowel. But when
both the final and the penult are schwa, then the stress lands on the
penult--as predicted by Nonfinality »> Head-R.

(26) A stla  ‘mother’ [K. 123]
lalé-t ‘eyes’
»l6  ‘day’
apre  ‘a little, som ewhat'
ponin  ‘your’ [D. 43]

panun ‘middle’

b. Stlaqg  ‘tundra’ | K. 124]
Lkatrat ‘sable’
Attarmn ‘bome’
camrs ‘old bull’,

Thus, in a form such as lalé-t ‘eyes' Peak-Prominence wins out over
Nonfinality while in nuife-t qand pl’ Nonfinality wins out over Peak-
Prominence. This contrast motivates breaking the Pealk-Prominence
constraint into the subhierarchies of (2a) and (2h). Nonfinality splits

the hierarchy between “P/a and *PA, u
(97)  *Pfa, >> Nonfinality >> *Pfi, u

the effect of ranking Nonfinality below
*Pia. In atld (28a), #P/a, rejects the candidate with stress on the
schwa, allowing the one with final stress to win. In stlag (28b) the
initially and finally stressed candidates tie at +P/a, allowing the
lower ranked Nonfinality to decide in favor of retracted stress.
Finally, in nute+t (28¢) both candidates tie on #P/a, in virtue of
lacking a schwa. Once again, lower ranked Nonfinality eliminates
final stress in favor of retracted stress.

The tableaux in (28) show
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(29)

We assume that these constraints also evaluate stress over a vowel in
a binary up or down fashion; 1.e, P/a assesses a penality if stress does
not fall on a low vowel. As shown by the achematie example in (30),
the “best-to-worat” mode of evaluation also suceeeds in isolating the
most prominent vowel of the domeain. Each of the three candidates
fails the P/a constraint for lack of low vowel. Ple, o then passes the
CiCéCaC candidate and fails any other that does not stress a mid
vowel. It should be clear that “best-to-worst” evaluation homes in on

Michael Kenstowice

f
a. tatlal

*Pla,

MNonfin

{'as)

# |

T
| Hilss)

b. fatlag/

*Pla

Nonfin

Hi'sm)

is's)

*Pla

Nonfin |

C. /nute+t/

s'as)

(&5}

=1

Pia »» Pleo »= Piu == Pla

the most prominent vowel in the domain.

(30}

The Chukchee data furnish an empirical argument that the
Peak Prominence constraint must be evaluated from “worst to best”,
Consider the problems a “best-to-worst” scenario of (29) encounters.

| FCiCeCaCy

Ple.o

Phu

P/la

| 'sas

fa'ss

=|

538

#|

Consider now the ranking of the Head-Right and Nonfinality
constraints. To derive pipigalg-an, Head-Right must be ranked below
Pfi, u. Any higher ranking would eliminate pipigalg-sn in favor of
pipigalg-an. Similarly, in order to derive Fanin Nonfinality must rank
below Pfi.u. Any higher ranking would eliminate [inal stress and
incorrectly generate a stress on the schwa.
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(31) | /Pomin/ PA, u | Monfin Pla I

("z5] | #1 | y
(s's) | | = e

But if Nonfinality ranks below Pfi,u then we cannot account for the
retraction in nite-t.

(32) | /mutest/ [ Ple, o [Pfi, u | Nonfin
('s8) # |
Hg’s) | i

Reranking Nonfinality ahead of P/e, o (Nonfinality == Pfe, o) derives
nite-t correctly. But this constraint ordering then fails to generate
Fanimn.

(33) | /nute+t/ -jl_Ncuﬂ.ﬁn Ple, o - Pfi,u |
(=ss) 1 [
(8's) : # | [ = ,
/Fanin/ | Nonfin | Ple.o P4, u
ea) | = * #®
is's] | 4

We thus have empirvieal evidence in favor of the “worst-to-best” eva-
luation scheme in Chukches.

The diagram in (34) reviews the erucial rankings in our analysis;
Head-Right == *Ple,o is motivated by jaifol-te (18).

[34) Ft-Bin Alipn-Ft-R #P o
M l",l' /

N Nonfinality

II'.II \'L

*Pfi,u
ll'u In'
ﬂ'\ ﬁ Head-R
X | %
Parse-s Align-Ft-L Head-L. *Ple, o

I
*Pfa
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Let us summarize the crucial points of the discussion. First,
Chukchee stress draws a three-way distinetion in prominence among
its vowels in their capacity to bear stress. This is captured by
ranking the *Pfiu and *P/3 links of the Peak-Prominence constraint
above Head-R. Second, the schwa behaves differently from the other
vowels with respect to Nonfinality. This is explained by ranking *Pia
above Nonfinality. Thus, both the vowel height (2a) and the periphe-
ral > central (2b) wings of the Pesk Prominence constraint are active
in Chukchee. Finally, Chukehee offers crucial empirical evidence for
evaluating Peak Prominence from “worst to best” instead of “best to
worst”,

d.4. Aljutor

The stress system of Chukchee’s sister language Aljutor differs
in subtle ways that are perspicuously expressed in OT. Qur data
come from Kodzasov & Muravjova (1980).5 In Aljutor, stress is rigidly
restricted to the first two syllables of the word. It is phonetically rea-
lized as vowel lengthening in an open syllable and lengthening of the
coda in a syllable closed by a consonant. We take the latter feature to
indicate that stress aligns with the rightmost mora of the syllable in
Aljutor. Like Chukchee, Aljutor ptress tries to sidestep schwa; the
language scrupulously avoids prominence on a light Ca syllable.

We set the stage by first considering nonschwa syllables. Here
the generalizations are straightforward, In words of three or more
syllables, the second syllable iz stressed. Disyllabic words stress the
initial syllable. Monosyllabic nonfunction words are not found,

id5) gurdNa ‘reindear’ [122]
wlaml ‘summer’ [105]
mll’dwpalNa  ‘sweet soup’ [105]
vitatak ‘to world [122]
navitaton ‘he would work” [122]
ArNinati 4t rained’ [105]
nutdagitanalN ‘binoculars’ [119]
tatul fox’ [122]
gdpar ‘wolverens’ [120]
janut today’ [121]
ANar *star’ [122]
Ekul ‘bedding, litter’ [122]
wiila ‘knife’ [122].

These data indicate that Aljutor words contain a single binary foot
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that iz preferably right-headed but may take the guise of a trochee in
order to avoid final stress: in other words, Nonfinality »> Head-
Right, just as in Chukchee. Aljutor differs from Chukehee in aligning
its foot with the left edge of the word/'base instead of the right: Align-
Ft-Left == Align-Ft-Right.

Let us now turn to the Aljutor schwa. Closed syllables with a
schwa nucleus behave like ordinary syllables in every respect. They
are regularly stressed when they form the second syllable of a trisyl-
labic or longer word: vagalNon ‘nail’ [122]; they accept initial stress
in disyllables: @ngam ‘worm’ [104]; and they trigger retraction when
final in disyllables: zikak ‘son’ [122] (As indicated earlier, we take
the phonetic lengthening of coda consonants to indicate that stress
lands on the rightmost mora and so 'nail’ and '‘worm’ are more accura-
tely transcribed as [vagslNonl and | =ngam], respectively.”) Schwa
stands out in Aljutor in that it never realizes prominence when it
forms the nucleus of an open syllable, However, unlike in Indonesian
(Cohn 1289), Aljutor’s schwa is not simply invisible to metrical calcu-
lations. When occupying the second syllable of a trisyllabic or longer
word, stress is regularly retracted to the initial syllable: jilgjil ‘ton-
gue' [122]; targator ‘meat’ [122]; tdw ajatak to feed’ [112]. If schwa
were simply invisible to metrical constraints we would expect stress
on the third syllable of idwajatak (i.e. *tawsfaiak instead of the cor-
rectly stressed fdwajatak). Similarly, when the initial syllable is Ca
stress stops on the second syllabla: {agétatak ‘to tell’ [113] not
“tagetdiak., Ca syllables thus count like other syllables in defining the
disyllabic window within which stress must be located. The avoidan-
ce of stressing a schwa rather reflects the *Pfa »> Head-Right con-
straint ranking. The tableau in (36) shows how the proposed analvsis
works.

(36) | /tawsjatok/ | FtBin | AlignFt-L | *Plo | Head-R
Hi'ss)ss *
(s'=)38 _ *1
(s8'8) ®]
5(_5’5_]5 |#_ gl

We recall that when faced with /CaCV{C) words (V = schwa)l,
Chukchee avoids stressing the schwa and incurs a Nonfinality viola-

Aljutor is faced with comparable structures it manages to satisfy
both constraints by inserting a dummy CV syllable at the end of the
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word. This dummy is minimally specified by gemination of the pre-
ceding consonant to fill the onset and a schwa to fill the nucleus.

(37)  /paHun/ —  paHunna ‘mushroom’ [122]
ftanup/ tanippa ‘sopka’
fzagaj/ sagdjja ‘sand’,

Thus, Nonfinality is an undominated constraint in Aljuter. It is nor-
mally satisfied hy retraction; but when this is not possible (due to
top-ranking *P/a), a final syllable is added at the price of a “Fill” via-
lation (Prince & Smolensky 1993) that prohibits epenthesis. The
tableau in (38) shows the effect of ranking Nonfinality above TFill.

Reversing the ranking to Fill >> Nonfinality gives the CaCVC
Chukchee output.

(38) | /poHun/ *Pla | Nonfin [ Fin |
$(paHiinina = | * |
ipaHun) al| “

| (paHiin) | |

Since stress retraction is normally employed instead of augmen-
tation, Fill must dominate Head R. Otherwise. /tatul/ would be reali-
zed as fatdlla instead of tdtul as shown in (39).

(39) Eamw | Nonfin [ Fill Head-R |
$(tatul) | +

| |
[ (talalls | | | Hl

If augmentation is pressed into service onl ¥y when retraction is
blocked, there is just one additicnal case where we expect to find it
— when the base is a monosyllable, Significantly, underlying monosyl-
lables regularly augment as well.

(40) /Naj/ - Ndjje ‘hill' [122]
Nal/ Nills  ‘herd’
fal/ @Al ‘ne’

As the tableau in (41) demonstrates, high ranking Nonfinality elimi-
nates the monosyllable at the cost of a left-headed augmented struc-

ture with Fill viclations.
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Finally, words beginning with two successive apen Ca syllables
have no stress according to Kodzazsov & Muravjova (1980:124), who
cite the examples in (42},

{42}  nakakagin ‘hot’  (cf tatanskakavNan ‘T will make it hot)
nagatiNgin ~ ‘beautiful’
jaraMNatak ‘to stiek’
gamakalN ‘to me’ (cf. gammea ‘me’ abs.)

We recall that when Chukchee was faced with a comparable situation
(e.g. 26b), it stressed the schwa. Aljutor’s high ranking *P/a blocks
prominence from surfacing inside the foot. Furthermore. tdwajatak
‘o feed’ [112] shows that foot binarity and strict alignment do not
allow the foot to drift to the right to seek out a more suitable host for
the prominence: Ft-Bin, Align-Ft-Left >> Head-Right. The tableau in
(43) passes /nakakaqin/ through the constraint ranking we have esta-
blished; the optimal candidate iz the one which stresses neither of
the initial two syllables.

(43) | /nokekagin/ | Ft-Bin Align-Ft | *P/a | Head-R |
Hs5)ss ] 17 | ®
ig'slss .

("zzlas i 1 +
(ss's)s *
| ss’s)s , #s!

The constraint rankings in (44) summarize our analysis.

(44) Ft-Bin_ Align-Ft-L. *BPla Nonfinality
n’\_l_h"“---q___q___ & \ f
A e Fill
.I'\ --\_""'--\_.___ \HH‘M\H !
I Head-R
IIIII'-. | Y
Parse-s Align-I"t-R Head- L. *Pfiu
b
*Ple.o
A
*Plag
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Aljutor is an interesting counterpoint to Chukchee showing the twi-
sts and turns that languages may take in order to avoid stressing a

schwa — a phenomenon that the output-oriented OT model is well-
suited to express,

4. Unbounded Peak-Prominence svstems

In this section, we examine languages in which stress seeks out
the most prominent vowel in the word regardless of how far it lies
trom the edge; we take our examples from two Finno-Ugric languages
of the Volga region of Russia. In Mari (Cheremis), stress falls on the
rightmost strong (peripheral) vovel of the word; in words composed
of all weak (central) vowels, stress falls on the initial syllable. In
Mordwin, the stress i2 criented in the same direction in both cases: it
lodges on the lefimost strong vowel and on the initial syllable in
words with all weak vowels.

4.1, Mari

Mari distinguizhes between a set of “strong” peripheral and
“weak” centralized vowels with respect to their capacity to bear
stress. The strong vowels include [a, 4. o, e, 6, u, i, @] while the weak
set is comprised of schwa and in certain dialects front and hack
round and unround variants of schwa transceribed here as [, T, 1, 3.
In general, stress appears as far to the right as possible. But in words
with all weak vowels, stress falls on the initial syllable. An overri-
ding constraint of Nonfinality blocks final stress.

In Literary Mari (Gruzov 1930), the weak vowels are limited fo
schwa. According to Gruzov, a final open syllable is never stressed
{see, however, below). Final closed syllables take the stress (unless
their vowel is schwa). In words with only schwa vowels in nonfinal
syllables, stress appears on the initial syllable.

{45)  arade ‘rotten’ [(.138]
alaztade ‘incendiary’
kaékarlate ‘tattler’
astaktaioie find doing’.
arnsar ‘narrow’ [(3.137]
arhiaremas “to narrow’
arbremdas ‘narrows’
atfaremdamas ‘narrowing’
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palad ‘ear’ [G. 138]
poladdnosie large-eared’

palaséeman ‘of my ear’

kkalasas “to say’ [G. 138]
kaldsasam ‘said’

kaldsaktadom find saying’

To account for the absence of final stress, an undominated constraint
of Nonfinality discards candidates that stress a vowel that is flush
against the right edge of the word. The Peak-Prominence constraint
#Pla can be called upon to eliminate candidates that stress a schwa
instead of a peripheral vowel. The problem is that words containing
one or more peripheral vowels stress the rightmaost one (kalasds)
while words composed entirely of (nonfinal) central vowels stress the
leftmost one: alaitafe, The right or left-edge alignment constraints
should then treat these cases identically predicting uniform leftward
{a*A...: 92*) or rightward (...A2%; 2%3) stress orientation for words of
both claszses.

Our suggestion to deal with this problem is to take another lead
from the Prince & Smolensky (1993) analysis of Berber. They show
that not only is sonority relevant for the peak of the syllable; it also
plays a role in optimizing syllable margins: the less sonorous the
margin of the syllable the better. Accordingly, a family of margin con-
straints ordered from worst to best (46) is postulated (see Prince &

Smolensky 1993 for details).

(46) #©/a == *Mle,0 >> *Miu>> "Maz> ... >> NLpt ke

Qur proposal is that when the peripheral > central prominence
scale for vowel quality is aligned with Peakg,, > Troughy,,, it defines
the constraints of (47) that optimize unstressed syllables of the foot
in terms of their relative lack of prominence.

(47) #Tfa, i, &, 0,1, u=> ¥T/a

It is these Trough constraints (rather than Peak-Prominence) that
are active in Mari and more generally in systems where stress
appears to default to the opposite cdge in weak-vowel words.? The
intuitive idea is that a left-headed unbounded metrical constituent is
anchored at the right edge of the word by Align-Ft-Rt. Align-Ft-Left
will extend the foot towards the initial syllable but this will be inhibi-
ted if a peripheral vowel were to fall in the trough.?
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The dizgram in (48) shows the constraint rankings in the propo-
sed analyais {or the literary dialect.

{48} Head-L Align-F't-R Nonfinality
| |
Head-R ¥TYA  (A=a,d,e0,1,1)
Align-Ft-1.,
I\
Fi-Binarity
=T/

We get a sense for how the analysie works by considering words com-
posed of more than a single peripheral vowel {48). The crucial
ranking is *T/A »> Alipn-Ft-Left blocking the candidate that stresses
a peripheral vowel that is not also the rightmost one (and hence
includes another one in the trough).

(49) | /aAsAoa/ | *T/A Align-Ft-L
| $aha(Aaa) | | #sss ]
| alAaAna) | * | #s

But in words composed of just nonfinal schwa nuclei the foot is free to
encompass the entire word and will do so to satisfy Align-Ft-Left (50},

(50} | /oaaaf T *a Align-Ft-L

S(aaaaa)
alaaas) | | 7al

The Northwest Mari dialect deseribed by Ivanov and TuZarov

{1970) distinguishes front vs, back and round vs. nonround variants of

the central (schwa-like) vowels (transcribed here as U vs. U and T vs.
1i. A second difference from the literary dialect is that Nonfinality is
caleulated at the syllable level so that both open and closed final sylla-
bles reject the stress (in contrast to the literary dialect where nonfina-
lity is calculated at the segmental level). The upshot is that for this
dialect stress fallz on the penult (51a) unless the penult contains a cen-
tral vowel in which case stress recedes to the closest peripheral vowel
if one is available (51b) and otherwise stays on the penult (51e).
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Topa- i51) a jalanto ‘heel’ (2891
foralas ‘to get dirty’
roséta ‘sprouts’

Afntards ‘to remember’

b. brgén'Til ‘such a'[89]
umnlekes ‘as a guest’
satsektald “to give birth’
Teidisti ‘in his hand” [90]
pOTLIStiZ ‘in his house’ [90]

. tris ‘to heat up’ [38]
kizkds ‘to throw' (391

{ com- kinam ‘when’ [41]

ucial muro ‘song’

resses kiver ‘bridge’ [43]

hence vitser ey

More interesting are words with more than a single central
vowel in the nonfinal domain (52

(52) vdorustas ‘to Tow [80]
UEletrsto ‘in shade'
free to §i7151 = STZ151 ‘autum faal’ [a0]
(50). ' telizt = talizt ‘month’
[ tsitiris =~ taftirds 4o shake’ refl.
tirtra ‘mist’ [90]
tuvirgas ‘to eurdle
murcktulas ‘to thunder’
; tids ‘he' [88]
”’am‘} g7l icheaper’
ints o . tir: ‘handful’
d 1 wvs.
ity 1s koruk ‘mountain’ [87]
| sylla- _ sudor ‘axle’
mfina-
or this ' Here stress shifts to the second syllable (apparently obligatorily if

rounded u or 0 and optionally if nonre and 1 or # —a detail we overlook
here) but not further: vdurustas. These data indicate that leftmost
stress in the central vowel words is modulated by a Noninitial factor:

o Cernl=
vowel
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MNoninitial >= Align-Fi-Left. But we must prevent Noninitial from
affecting /Aa®/words such as portiitizi. This is reminiscent of the phe-
nomenon operating in Chukchee: stress moves away from the edge
but fails to do so if the effect is to stress a weak central vowel instead
of a strong peripheral one. We may achieve this effect for Mari if
+P/s dominates Noninitial (which in turn dominates Align-Ft-Left).
The tableaux in (53) demonstrate how proper placement of the
Noninitial constraint accounts for the shift of stress away from the
left edge in this Mari dialect.

(531 |/portitzy | *P/z | Noninit Align-Ft-L
$('ssss) il |
s(’s28) M . | *s =]
| /murvktulay/ || #Pfa | Noninit | Align-Ft-L
("s5as) i ®|
| pal’ass) ¥ #g
l 5':5'1-" .‘.‘.‘.ETI || s ! | I| ﬁ'::;__s!

For inputs with an initial peripheral vowel such as portiitiin, *Pfs
eliminates candidates that stress a later syllable, leaving left-edge
stress as the only survivor. In words with just nonfinal central vowels
such as murrkivlas, all candidates tie on *P/a allowing the lower
ranked Noninitial to eliminate initial stress. The Align-Ft-Left con-
straint then zeroes in on the candidate with peninitial stress.

The diagram in (54) summarizes the analysis for the Northwest

dialect.

(54) Head-L Align-Ft-R Nonfinality
| iR
Head-R *Pla #TYA (= *TVa, 4 >=*T/e, 0 >=*T/i, ul
|
Noninitial
|
Align-Fi-L |
[ b
Ft-Binarity
Ha

This example shows that the Peak and Trough constraints can over-
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Quality-sensitive stress

il from lap and interact (i.e. *P/a >> *T/a)--another effect similar to the |
he phe- Prince & Smolensky (1993) analysis of Berber.
e edge Our interpretation of the default to opposite edge phenomenon is '
instead based on the constraint *1/A barring peripheral vowels from the trou- i
Mari if gh of the stress wave, and thus entails that metrical feet are unboun- il
‘t_Loft). ded in Mari. Some researchers (e.g. Hayes 1979, 1985) have viewed i
of the the Mari vowel harmony process aflecting word-final vowels as defi-
om the ned in terms of the unbounded foot ind hence as independent sup-

port for this metrical structure. Certain Mari dialects bar underlying
schwas from absolute word-final position. The strengthened final
— schwa assimilates its place features from the preceding peripheral
4 vowel which may lie a certain distanes away: e.g. Hila8t6 ‘at the bot-
tom’, surt-a8ts-fo ‘in his house’, koi-§2-Zom ‘the rest of it’ (Hayes
- 1879:2). Since the rightmost nonfinal peripheral vowel is the seat of

stress in Mari, it appears that the domain of harmony coincides with
_ the metrical foot. However, C. Kisseberth (personal communication)
4 points to certain Eastern dialects described by Beke (1961) in which

the final harmonized vowel takes the word stress since on the surface

it is the rightmost peripheral vowel, Evidently, theze dialects down-
grade the Nonfinality constraint. More importantly, they undercut
the motivation for regarding the unbounded foot as the domain for
harmony because the final vowel is stressed and hence presumably

1z1, *Pla initiates a foot. It thus seems more accurate to say that the
loft-edge strengthened final vowel assimilates its place features from the close-
il vowels st available source--the rightmost preceding peripheral vowel--
ae lower regardless of whether or not they lie in the same metrical consti-
Left con- tuent.

arthwest 4.2 Mordwin

Mari's gister language Mordwin (Tsygankin & Debaev 1975) illu-
atrates an unbounded system in which the siress of words with all
weak vowels is oriented in the same direction as words composed of

>¥*TH, u) strong vowels or a mixture of strong end weak. In the Mokshan dia-
lect, we find the vowel system of (55). Tsygankin & Debaev transcribe
the Mordwin central vowel with a Bussian ver; they describe this
vowel as similar to the post-tonic vowel in such Russian words as
mdlot ‘hammer’ and golod ‘hunger’ which are realized with a reduced
vowel in Standard Russian. It is unclear whether this vowel should
be treated as [+high] and thus transeribed as [3] or as [~high] and
thus as [a]; for concreteness, we choose the former option.

can over-
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(55 i + u
e L]
a a

According to Tsygankin & Debaev (1975:32-22), stress in the
Mokshan dialect falls on the first {i.e. leftmost) “bhroad” vowel [e, i,
o, al; if the word lacks such a vowel then stress is initial. Tn (56a)
we show words composed of all “narrow™ vowels [, 3. ul, while (36h)
has words composed entirely of “broad” vowels. Each has initial
stress. (56c) shows words that draw vowels from both sets. The
stress falls on the leftmost |4, a, e. ol. (56d) exemplifies alternations
in the inflectional paradigm. Note that C' indicates a palatalized
consonant,

(56)  a. puvindéms ‘to presg’, kiz%fn'tms ‘to ask’, pistirdims ‘to roll

with the feet’, Brilit' %in that ash’

b. sétr'ddan T ache’, rifmasak ‘vou buy it', kélas’kd ‘fox’, ndlda-
zak ‘you release i’

¢, sdsindat ‘you arrive’, tirgodat ‘vou fight’, tufinddt ‘vou go
away', tue'in'd ‘cloud’, 2'él'tpt¥ms ‘to widen'

d. putims ‘to set down', purdé ‘vou set down'; m'isin'dEms ‘to
zell’, m'isen’d’dn 1 sell’

Given the analyzis developed for Mari, the Mordwin data can be
charaecterized by saying that the Peak Prominence constraint is
broken at the *Pf, & v >> *Ple, o link with *PA. § 1 ranked above
Align-Ft-Left. With thiz ranking, the head of the unbounded foot (i.e.
the stressed syllable) moves away from the left edge of the word in
order to avoid stressing a “narrow” vowel, The tableaux in (57) illu-
strate this analvsis.

(57) |/MuSindat/ || *P/, i.u Align-Ft-L
| 'ss58) || *t
sl 'ss) - g
($ss08) | fas

[/puvindims/ || *PfA.iu

| $('s58) !
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Quality-sensitive stress

While Tsygankin & Debaev cite all-narrow words with a peri-
pheral high vowel preceding the central vowel, their discussion inclu-
des no examples of the form CiCi... or CiCu... where a central vowel
precedes a peripheral high vowel. They state (p. 16) that the central
vowel seldom appears in the initial syllable. If *P/4 dominates *Pfin
then the eandidate with initial stress will be eliminated first, forecing
stress to move away from the edge. i

(58) | /CiCi.. *Ph | *PA,u Align-Ft.L |
(EE... bt
o1 ¥ *

Assuming that Tsygankin & Debaev's statement that all-narrow
words have initial stress holds in these cases as well, we would have
to block this incorrect derivation. The simplest assumption would
then be to treat the central vowel as [+high] (as perhaps implied by
Taygankin & Debaev's characterization of [i, §, u] as “narrow” vowels).
We have anticipated this point by transcribing the central vowel as
[+high] [#] rather than as [-high] [2]. If thiz decizion turns out to be
correct and [#] really is [+high] and &till has a prominence level equi-
valent to the peripheral high vowels [i] and [ul, then it would imply
that languages can differ in terms of whether they divide the vowel
space first in terms of height and then peripherality or first in terms
of peripherality and then height.

One final point. According to Tsygankin & Debaev in the Erzyan
dialeet of Mordwin speakers either tail to distinguish any stress con-
tours or assign uniform initial stress. For the latter, the difference with
Moksghan is a simple reranking of Align-Ft-L above the entire Peal-
Prominence family: in effect, aligning the left edge of the foot with the
left edge of the word is more important than stressing a weak vowel.

5, Summary and conclusion

In thiz study, we have seen thatl stress may seek out the most
prominent vowel in a domain. Two separate factors determine the
prominence scales: height and peripherality. Depending on how these
factors are prioritized with one another as well as with the alignment
constraints that foree stress to an edge, we derive different rankings.
Let us briefly recapitulate how the prominence constraints partition
the vowel inventories of the five languages examined in this paper.
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Eobon shows the greatest resolution of the vowel space with a
prominence constraint for every vowel ranked above edgeward orien-
tation of stress. Recall that Kobon first partitions its vowels as
peripheral la, e, o, 1, u} vs. central (2, 3} and then for height: a > e, 0 >
I, >33

(59 *Ph o= *Pla == *P, u == *Pfe, 0 => *Pfa == Head-Left

Chukchee also partitions for peripheral vs. central before gra-
ding its vowels for height. But unlike Kobon, it draws no prominence
distinetion between low and mid vowels. Also, Nonfinality slips
between *P/a and *Pfiju, breaking the Peak-Prominence chain at two
points.

(60)  *Pfa == Nonfinality == *P/fi, u >> Head-Right, *P/e, o == *P/a

Aljutor simply distinguishes schwa from the remaining vowels:
its sorts for peripheral versus central but does not distinguish its
vowels in terms of height in their capacity to bear stress.

(61) *Pla => Head-Right == *P/i, u == *Ple, 0 >> *Pla

Like Aljutor, Mari (Cheremis) also draws a minimal distinetion
between peripheral vs. central vowels but does not distinguish them
in terms of height. However, the distinction is relevant for the trou-
gh of the stress wave rather than the peak.

(62)  *T/a, & == *Tle, 0 == *TH, u >> Align-Ft-Left == *T/s

Finally, if we are correct in our speculation that the Mordwin
central vowel is [+high], then this language must sort its vowels for
height before sorting for peripherality, This allows the central vowel
to join the ranks of [i] and [u] in forming the class of narrow vowels
that allow the left edge of the foos to be drawn towards a more promi-
nent “broad” ([—high]) vowel.

(63 P, & 1 > Alin-Ft-Left >> *Ple, 0 >> *P/i. a

Sorting by peripherality before height also predicts the exiztence of
cases in which the mid central vowel schwa will outrank the high
peripheral vowels in prominence. This would, in fact, explain the
aberrant stress in Kobon ru. s but is inconsistent with other forms
such as gadinail wi.ar, and &t s Thus, we need to find better exam-
ples to determine whether this possibility is empirically attested.
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Qualily-sensitive stress

Finally, we can ask why lower/peripheral vowels are more opti-
mal stress-brearing units. If is a well-known phonetic universal that
vowel duration is correlated with height. Lehiste (1970) mentions
English, German, Danish, S8wedish, Tha:, Lappish, and Spanish as
languages which support this finding. Indeed, in their eitations of
durations in Mekshan Mordwin, Tavgankin & Debhaev (1975:32)
report that one of their subjects had an sverage duration of 176 mas.
for stressed [a] while stressed [ul was 152 ms. Ivanov & TuZarov
(18970:36) mention that the central vowels of the Northwest dialect of
Mari have a “weak articulation™ and are “very short” though they
provide no measurements of duration. Duration is one of the primary
cues for stress. Thus, in the languages studied here stress exhibits a
preference for vowels which more optimally express one of its pri-
mary perceptual correlates. There are other cases reported in the
literature where duration is sensitive to height. For example, in the
Borgo San Sepolero dialeet of Italian (Merlo 1929), consonants dege-
minate and lengthen preceding nonhigh vowels (see Repetti 1992 for
recent discuszsion). This can be regarded &2 reassignment of the mora
to the most optimal (duration-wise) vowels. Also, Baroni (1994) notes
that in the Romagnolo dialect of Ttalian low vowels [a,6,0] lengthen in
open syllables while high vowels do not. Furthermore, a subsequent
lengthening of intervocalic consonants after stressed short vowels
fails to apply after the lengthened low vowels showing that their
increased duration is phonological in nature and not merely phonetic,
Thus, we conclude that optimization of stress in terms of vowel hei-
eht 12 not particularly surprising after all, and joins a growing list of
cases in which a phoneme’s inherent feature structure influences the
distribution of prosodic categories.

Address of the authaor;

Dept. of Linguistics, MIT, Cambridge, Ma, 02139, U.3.A., Kenstow@MIT.
edu

Notes

Parts of this paper were read at the First Rutgers Optimality Workshop
(Oetober 1993) and the First International Conference on Linguistics at Chosun
University (November 1893). | wish to thank Jonathan Bobaljik, Abigail Cohn,
Tom (ireen, Morris Halle, Bruee Hayes, Henretta Hung, and an anonymous
reviewer for valuahle comments and criticizm.

' The table in (4} is not a tablesu demonstrating a particular input-output magp-
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ping; rather it shows how the constesints of (3) evaluate various output structu-
res in prder to make the point that no candidate satisfies all the eonstrainte since
they are inherently conflicting.

# Thanks to Stuart Davis for bringing these data to our attention.

! We have found two exceptions in the cited data: re. 2 ‘day after tomorrow’ [221] has
stress on a weaker eentralized vowel instead of the peripheral [u] while how G
‘tres species’ [221] has final stress instead of the expected pennltimate stress.

' Davies (1981:226) remarks “the rules for positioning stress in two syllable
waords have yet to be determined, Relntive vowel strength is almost certainly a
conditioning factor since stress is almost always placed on the syllable which is
strongest according to the following hierarchy: a/‘av/ai=ole/nf=oi",

¥ This form is stressed as milute-t; we assume this iz a3 printing error since it
gecurs in the list of examples Skork uszes to illustrate the pgeneralization that
when the suffix lacks a vowel then siress appears on the penult instead of the
final syllable of Lthe base,

® Thanks to Andrew Spencer for bri nging this paper to our attention: see alsn
Muravjova 1986 for a reconstruction of the protelanguage from which Aljutor,
Chuleches and Korjak descend.

? A reviewer poinls out that this analysis is at odds with Hager's (1993) ¢laim
that monosyllabic inmbs, unlike their disyllabie counterparts, have trochaic pro-
munenee due to a postulated syllable-internal prominence in which the first mora
ig stronger than the second.

* See, however, Hewitt & Crowhurst (1995) and Zoll (1995) for a different view.

" According to Flayes (1994:298), this iz essentially the analysis of Prince (1976,
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