10 Stress

In this chapter and the next we return to the subject of prosody, examining pro-
cesses that group syllables (or perhaps more accurately, syllabic nuclei) into larger
metrical units. The leading idea pursued in chapter 10 is that stress (especially
word stress) reflects such a grouping. Chapter 11 explores the hypothesis that
processes of reduplication, truncation, and infixation also parse the string of seg-
ments into metrical constituents as a function of its syllable structure.

The discussion of stress in this chapter begins with a brief overview of the
subject in generative grammar. We will then see that stress is not properly speak-
ing a feature analogous to [nasal] or [voiced] but rather an abstract relation of
prominence. Section 10.2 will introduce a graphic notation for stress (the metrical
grid) that accounts for many of its special properties. In sections 10.3-10.5 we
will survey the major stress patterns found in the languages of the world. Two
competing models for casting these stress patterns in terms of the grid will be
considered: one (developed by Halle and Vergnaud (1987) and independently by
Hammond (1984)), crucially relies on metrical grouping, while the other (explored
by Prince (1983), Selkirk ( 1984), and others) does not explicitly refer to grouping.
In section 10.6 we will discuss. some of the evidence that supports the grouping
theory. Sections 10.7 and 10.8 will introduce the Halle-Vergnaud theory’s device
of conflation, which brings languages with Just one stress per word into the met-
rical fold. In section 10.9 we will examine evidence that alternating stress is a
rhythmic phenomenon. In section 10.10 we will compare the rhythmic and Halle-
Vergnaud conceptions of stress with respect to several analytic and theoretical
issues. Finally, in section 10.11 we will consider certain extensions and simpli-

fications of the Halle-Vergnaud model that manipulate metrical brackets.

10.1 Background and Basic Properties

As with other aspects of phonological structure, the chief theoretical problem
posed by stress is to discover a representation which permits the facts to be stated
clearly so that generalizations emerge which provide the basis for an explanatory
theory. The study of stress has been pursued from the beginning of generative
grammar (Chomsky, Halle, and Lukoff 1956) and has always played an important
part in the theory. Before we examine the contemporary conception of stress, a
brief historical setting is in order. Since the work of Trager and Smith (1951),
Newman (1946), and other structuralists, it was well known that English speakers
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make quite subtle judgments about degrees of stress that correlate sy;tem—

cer with internal syntactic constituency. For examplf:, the thre_e-morp eme
augally osing light + house + keeper receives different interpretations depend-
s c?lmztress contour: 1-3-2-4 is associated with lighthouse keeper (someone
ing o8 ® a lighthouse), while 2-1-3-4 is associated with light housekeeper (a
who k1<;eepser who is light i’n weight). (In this transcription 1 denotes primary stress,
hous® leeapr etc.) For the structuralists, such contours were described tiy means
: seconies %f fOI;I‘ stress phonemes of decreasing strength: [], ['], '], [']. Wh%le
f)f'a Se:Lsonable to analyze the three segments of pin in terms of phonemes (415-
e o feature bundles) with relatively well defined phonetic correlates, ’freatmg
tinct ¥ the same fashion gave rise to a number of anomalies. For one thlng,. the
Stresstliré correlates of stress proved quite elusive, so much so th?.t even tralqed
gﬁgﬁZticians could not detect the presence of [“] vs. ['] vs. [] without knowing
" H;Lirilf e(altsel: a(;llrllréi.lsky, Halle, and Lukoff showed how the distri‘pu?ion. of the

Ir'lous striss levels could be predicted from a si’mplc? [tstress.] distinction by
bl kably precise and general rules. These rules crucially take 1nt9 account the
rernar'zati(s)/npof the lexical items into hierarchical syntactic constituents. Sgch
F)nrfgcirl;rllation was strictly off limits to phonemic analyses that adhered t(? classical
1structuralist tenets. The success of the Chomsky-Halle-Lukoff .ana1y51s encour-
aged the exploration of hypotheses tlllat I?}tler becam;:t ir(r,l;zht(})li(tﬂ;ﬁfril) li)c;ringssttc;ﬂ?:

i honology: in particular, the propos
?ﬁriegfgalzle‘,?lepscribed %)3; general and forrpal ru@es;.that the nature l())f ‘thescei:r?;l:r:ﬁ
should be entirely a matter of empirica! 1r}vest1gat10n rather than ei[mge roun:
scribed by a priori methodological restrictions; 'Fhat the r.ules coniptu ?brufnever-
tations that may not have straightforwarfi pl:iqnte?t1ct§(r)r;astenal) correlates
constitute psychologically genuine distinctions. ,

th‘;I}elzsrules for pliasal prominence sketched by Chomsky, Hallg, anzll;zzltieorf’f
(1956) were elaborated in Chomsky and Halle’s landmz_lr.k study The oun{Ve e
of English (1968). SPE was the first full-scale ex.po'smon of the .geneﬁa 1010pical
nological model — iilustrated by an in-df:pth descr1ptlon of the major 1; (zne ¢ gC cal
alternations found in English. In addition to working .out'the_phraza ts T i > con.
tours in greater detail, SPE demonstrated that tl.le dls.trlbuuon 4) sbreszf ! and
unstressed syllables within the word could be predl‘cted ina l_arge number feases
by simple and elegant rules. While the S_PE analysis of English §tre§s Wase : gms
tacular descriptive success, the theoretical treatment of stress in the silm e
as the other distinctive features (i.e., as [+ stre_ss] analogous to [t—natsuralist
[+ coronal]) ironically repeated the same sort of mistake made by the s rulc ohet
conception of stress as a phoneme an_alogpu_s to [pl. .It soon bec_:ame; crce)ai b
stress — especially when viewed cross-linguistically — displays a slu1te ;) pofpstreSS
that set it apart from other phonological features. .The specia +st? us] Stress
remains unexplained in the SPE rr;lodel ;lliat f[epresse:;letsi ;‘{ as [*stress].

e of the properties that make stress ecial. . .
enll;rirrlsetr,a;[te i:(i)vnéll knownpthgt stress is the most phonetlcall_y eluS}vedphli)noloflfsé
feature. It has no invariant phonetic cues. Rat.her, styess is reghze t trolllrgof he
offices of other phonetic features, typical choices be‘ung the pltchbtclor}f :amres "
intonation pattern or vowel/consonant length. Sometimes more subtle
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a given linguistic system such as (the lack of) vowel reduction or the implemen
tathn of consonantal allophones are sufficient to elicit the perception of stress ]
‘Gwen the indirect relation between stress and its phonetic implementation w-
m1ght_ pause to ask what kinds of evidence can determine the stress propertiés o(;
a given syllable. Of primary importance are the perceptions and judgments of the
native speaker. For example, most English speakers discern three levels of prom-
inence in a word such as Alabama. The second and fourth syllables are the weak-
est, while the third [bam] is judged the strongest. The initial syllable seems in-
termediate in character: it is not as prominent as [bam] but feels stronger thap
the other syllables. Of equal importance are the ways in which the syllables of
the word are treated by the grammar of the language. For example, in man
languages vowels reduce in unaccented positions. The patterns of reduction caz
be used to establish the stress contour. In Alabama we note that the second and
fourth syllables — the ones perceived to have the weakest prominence — are re.
duced to schwa, while the first and third have full [2] vowels. If we let the acute
and grave accents stand for primary and secondary stress levels, then Alabama
may be transcribed as [&lob&ma]. Another source of evidence for stress are var-
ious adjustments a language may resort to in order to avoid a sequence of stressed
syllable_s. A well-known rule of English transforms a word with a [...second-
ary...primary...] stress contour to [...primary...secondary...] when a stressed syl-
lable follows. Thus, raccéon shifts to raccoon in the collocation raccoon coat
But the word maroon does not alter its stress in maroon coat. The contrasting,;
bghavior of raccoon and maroon is explained by the fact that thése words have
dlfferent stress patterns: raccoon has a secondary accent on the initial syllable
while the initial syllable of maroon is unstressed. Most English speakers readily
perceive this difference in prominence. This judgment is also supported by the
fact that the vowel of the initial syllable is reduced in maroon but remains [e] in
raccoon. We _vyill return to this rhythmic alternation later. Finally, in many lan-
guages ntonation contours are distributed over words and phrases by reference
to the strongest stress. For example, Liberman (1975) analyzes the so-called voc-
gtive chant (used to call someone out of sight) in terms of a MHM tone sequence
in which the high maps to the stressed syllable and the mid tones autosegmentally
as_sociate to the surrounding syllables. The English speaker’s percept that the
primary word stress jumps between the first syllable in 'Isadore and the third
syllable in Isad'ora is dramatically highlighted by the evocations displayed in (1).

(1) oh 'Isadore! oh Isad'ora!
R N
M HM M HM

We have noted two respects in which stress differs from other features: the
!ack of uniform and precise phonetic correlates and greater-than-binary discrim-
inations that are crucial to the operation of phonological rules. Another unusual
aspect of stress is its striking long-distance effects. Most other features have local
phonological determinants. For example, in many English compounds the major
stress is located on the first word: the téacher’s iinion vs. the téacher’s friend.

‘When the compounds are left-branching, the prominence of the first member keeps
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asing cyclically in proportion to the depth of émbedding. (We shift to a nu-
al notation in (2), where the magnitude of the numbers reflects degree of

incre
meI‘iC / R
prominence so that 2 is stronger than 1, 3 is stronger than 2, etc.)

@) teachers’ union

2 1

[teachers’ union] president
3 1 2

[[teachers’ union] president] election
4 1 2 3

In the compounds of (2), the stress on teachers’ modulates with respect to the
stress values of the other elements even though the stresses of the latter can be
Jocated a considerable distance away. No other phonological property, with the
possible exception of tone, exhibits such long-distance effects. An adequate the-
ory of phonology should explain why stress has this propensity for action-at-a-

distance.
To take another example, consider the stress pattern of Cairene Arabic (Mitchell

1960).

(3) $4jara ‘tree’ pausal form
§ajaratun nonpausal
$ajardtuhu ‘his tree’
§ajaratuhimaa ‘their dual tree’ .

Padwiyatihu ‘his drugs’
Padwiyatdhumaa  ‘their dual drugs’

In this dialect stress falls on one of the last three syllables of the word. But unlike
many other systems with such a three-syllable window, in Cairene the assignment
of stress must take into account the number and character of the syllables that
precede the stressed syllable. For example, for words terminating in two light
syllables, the stress varies between the second-last (penultimate) and the third-
last (antepenultimate) syllable, depending on which is preceded by an even number
of syllables from the beginning of the word. Thus, in four- and six-syllable words
such as §ajardtun and Sajaratuhiimaa, the penult is stressed. But in three-syllable
§ajara and five-syllable Sajardtuhu, the antepenult is stressed. Furthermore, the
stress location at the right edge of the word can be changed by varying the weight
of the syllable at the left edge: while five-syllable Sajardtuhu has antepenultimate
stress, five-syllable Padwiyatihu has penultimate stress. In a sense to be made
precise later, the prosodic shape of the entire word must be taken into account
in order to determine the location of stress in Cairene Arabic.

Still another characteristic of stress is that in many languages a given syllable
will bear stress not by virtue of its own make-up but simply due to its position
in the word or phrase. For example, in Polish primary accent is regularly asso-
ciated with the penultimate syllable of the word: nauczyciel ‘teacher’ nom.sg.




When a suffix is added, the accent appears to shift from the [czy] syllable to the
[cie] one: nauczyciél-a gen.sg. In nauczyciel-6wi (adjectival) the stress has moved
off of the stem entirely. This ““shift’’ of stress is motivated by the relative positiong
of the syllables with respect to the end of the word. Once again, other phonologica]
features such as [ +nasal] or [coronal] do not behave in this way. Other commop
positional patterns include stress on the initial syllable of the word (e.g., Czech,
Finnish, Georgian) or the final syllable (e.g., Turkish, French, Farsi).

In many languages stress involves the repetition of a basic pattern or motif,
For example, the Australian language Maranungku that has figured in many gep-
erative discussions of stress is characterized by Tryon (1970b) as having primary
stress on initial syllables and a secondary stress on every other syllable thereafter.
The canonical prosodic shape of Maranungku words is thus Ccvey, cvevey,
CVCVCVCV, CYCVCVCVCY. Such an alternating stress pattern can be char-
acterized as the repetition of a stressed + unstressed motif across the word. Syl-
lables occupying an odd-numbered position are accented while those occupying
an even-numbered position are unaccented. A similar phenomenon occurs on a

smaller scale in English. (4) lists words with primary stress on the final or the
penult.

(4) a. Kalamazéo
Manitawauk

b. Tatamag6uchi
Winnipesiukee

c. Apaléchicéla
califragilistic

In (4a) the words have final stress and in (4b) penultimate stress. In both cases
three syllables precede the major stressed syllable and a secondary accent appears
on the initial syllable. But in (4c) four syllables precede the primary stress. Here
we find two secondary accents: one on the first syllable and another on the third
syllable. The pretonic string Apalachicéla displays the same strong-weak (tro-
chaic) rhythm found in Maranungku. The syllable [la] in Apalachicéla thus bears
a stress simply by virtue of its odd-numbered position in the word and not by
virtue of any inherent property it possesses.

In other cases syllables bear an accent regardless of their location in the word.
The most common determinant of such inkerent stress is syllable weight: syllables
with a long vowel are always stressed while the stressability of short-voweled
syllables depends on location with respect to the edge of the word or to another
heavy syllable. Syllables closed by a consonant pattern with long vowels in some
systems and with short vowels in others. It is noteworthy that while stressability
is almost invariably a function of the syllable nucleus, such properties as vowel
quality are rarely taken into account (and if they are, it is to determine the degree
of prominence rather than the presence or absence of stress). A language in which
back vowels defined heavy syllables would be strange indeed. Again, an adequate
theory will explain this fact. In addition to being determined Wby syllable weight,

‘ the“inherent accent of a syllable may be simply an arbitrary, unpredictable prop-
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ty of the lexical item in which the syllable is located. Russian and Japanese
erty many such lexically determined accents. ' .
o ally, in languages that allow multiple stresses per word, one is typlca.Hy

Flgived’ as more prominent than the others. As our discussion of the Enghs_h
perchm rule indicated, this contrast between primary and secondary accent is
Y 1 to explaining why there is no shift of accent in maroon coat in contrast
cruClacoon coat. Let us look at a few more cases in which this contrast in strgss
0 ﬂg is crucial in English. First, we note that there are large number§ of Enghsh
Le(::ns containing two stressed syllables that contrast in terms of which stress is

primary (marked by the acute).

(5) hirricane T\énnes §ée
pédigree kangaréo
matador palisade
cantaloupe magazine
cavalcade chandelier

Second, there are alternations between the [...V.\..V...]/and ["'Y"'V';'] stre.ss
contours. These take place at the phrasal levql (Te’nnesseg but Ténnessée Ermeg
as well as in the word phonology (Isadore b}lt Isadora). Third, the normal metho .
of stress enhancement at the phrasal level is for the stress of the second word o

a collocation to be increased. This process is known as the nuclear stress rule

(NSR). Some examples are listed in (6).

(6) red barn John’s shirt Mary’s salamander basic mathematics

1 2 1 2 2 3 1 2 1 3
eat meat be happy judged sacrosanct  visit Alabama
1 2 12 2 3 1 2 1 3

As we can see from some of these examples, when the second \)Nord,has two
stresses, it is uniformly the stronger one that is enhanced. I_n Mary s salamanc{er
the initial syllable of sdélamander has been enhanged. But in ?qszc mathematics
it is the second stress — the one on the penult — in mf‘zthemancs thaj[ has been
increased. An adequate theory of phonology will e>§pla1n Why s'Fress, in contra§t
to any other phonetic property, lends itself so easily ?0 mirroring t.he syntact{c
constituent structure in this way and why only the highest stress in a word is
subject to such enhancement under the NSR.

10.2 The Metrical Grid

Liberman’s (1975) metrical grid is a notation th_at permits the special aspects o{
stress to be represented in a particularly perspicuous manner. For the metrica
grid, stress is neither a feature nor an inherent property of syllables. Ratheri stress
is defined in terms of an abstract two-dimensional array that plots metrical po-
sitions for levels of prominence. Syllabic nuclei ‘‘bear’’ a stress by autosegmen-
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tally associating with one of these metrical positions. In this way, stress is largely
autonomous from the phonemic string. In many languages the metrical grid defines
three levels of prominence for the word. Following the notation of Halle and
Vergnaud (1987), the grid levels are represented as lines of asterisks. Line 0 is
the basic level and denotes a potentially enhanceable position. In general, every
syllable in a word projects a line 0 position, though in some languages (e.g.,
Indonesian; Cohn 1989) schwa-like syllables may be systematically ignored. Such
accentually inert syllables do not project a position on the grid and hénce do not
figure in any stress computations. Line 1 is sometimes called the foot level and
line 2 the word level. The words Apalachicola, Tennessee, and hurricane have
the metrical grids in (7).

@ 2 % ¥ *
1 = * * * * * *
0 = % % xx * % % * Ok ok
Apalachicola Tennessee hurricane

As in a grid, we can think of the representations in (7) as assigning every syllable
a plus or minus value for each of the prominence levels. (A plus value is denoted
by an asterisk and a minus value by the absence of an asterisk.) However, the
metrical grids are scalar: an asterisk on any line n implies an asterisk on line n— 1.

Now let us consider how some of the properties of stress noted earlier are
naturally explained by this kind of notation. First, it is clear that the metrical grid
does not treat stress as an inherent phonetic property of phonological segments
analogous to features such as nasality and tone. Rather, it defines an autonomous
level of representation. Second, the fact that a syllable may bear stress simply in
virtue of its position in the word reflects the grid’s horizontal dimension as a
sequence of metrical-(stressable) positions. A syllable comes to bear & stress solely
in virtue of being associated with this metrical position. Third, the fact that stress
encodes greater-than-binary distinctions is reflected directly in the grid’s vertical
dimension. . :

Finally, the metrical grid permits many of the long-distance features of stress
to be assimilated to the more familiar, local kind of relation that we have come
to expect of linguistic structure. For example, the phenomenon of stress en-
hancement observed in the nuclear stress rule can be accounted for very simply
by assuming that each level of syntactic embedding defines a new line in the grid.
Since the grid is scalar, it makes sense that the asterisk associated with the new
line will attach to the most prominent element of the preceding line. Thus, to
characterize the long-distance relation between the stressed syllables of discov-
ered and Mississippi in discovered Mississippi, we need only stipulate that the
second word in the collection is enhanced. The line 3 asterisk marking this en-
hancement is automatically attracted to the penult, because the penult is the only
syllable in the word with a line 2 registration.

® 3 * NSR
2 % %
1 * * *

0 % * x % % ok k%

discovered Mississippi %\

. ”:vwvrwmmuf*
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Finally, consider how the rhythmic shift in the Mississippi River can bf: char-
acterized. After the NSR enhances the stress on River, we have the grid in (9a).

RR — b.

9 a.

E 3

* % ¥
EE

ES
* * * *
I T

Mississippi River

3
2
1
0 ¥ ok ok ok ok ok

Mississippi River

with the grid representation, the rhythm rule (RR) can be thought of as a process
that slides the line 2 asterisk leftward to the next available landing site in response
to the stress clash created by the following stressed syllable in River (Prince 1983).
In this way, the rhythmic alternation in Mississippi River also defines a loc_al
phonological relation — between positions that happen to be adjacent at a certain
level in the metrical grid. For example, in (9a) the stresses assoc.iatefl with the
[sip] and [Riv] syllables are adjacent on line 2. (No other asterisk 1ptewenes
between them.) Locality is also respected by the movement process itself: the
asterisk shifts to the adjacent line 1 position. The precise definition of a stress
clash is a complicated issue; see Liberman and Prince 1977, Hammond 1984, and
Hayes 1984 for useful discussion.

10.3 Some Basic Parameters

In this section we will explore the basic parameters underlying the construction
of metrical grids. For data we will rely heavily on the survey of the descriptive
literature found in Hayes 1981. This study convinced many phonologists that the
myriad stress systems of the world’s languages involve variations on a small
number of basic themes and hence that a parametric approach is appropriate. The
chief problem is to develop a system that generates the common patterns in a
simple fashion yet is robust enough to derive the more complex ones from the
combinatory work of the simple ones. Considerable guesswork is involved in this
enterprise. Many of the decisions that have been made in the literature are quite
underdetermined by the data. Consequently, any exposition of the theory is ten-
tative and subject to revision (sometimes radical) as new facts are discovered.
One crucial issue has been whether the notion of metrical constituency needs to
be recognized; another is the way in which quantity figures in stress patterns.
The nature of much of the rest of the system is determined by one’s position on
these issues.

As noted earlier, stressed and unstressed syllables often distribute themselves
in an alternating fashion. Hayes (1981) identified four basic patterns, samples of
which are cited in (10).

(10) a. Maranungku (Tryon 1970b): Primary stress falls on the initial syllable,
and secondary stress falls on every other syllable thereafter.

tiralk ‘saliva’, mérepét ‘beard’, yangarmata ‘the Pleiades’, langkarateti
‘prawn’, wélepénemanta ‘kind of duck’
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b._ Weri (Boxwell and Boxwell 1966): Primary stress is assigned to the
-final syllable, and secondary stress is assigned to each preceding al-
ternate syllable.

pintip ‘bee’, kitlipt ‘hair of arm’, uldamit ‘mist’, akunétepdl ‘times’
. Warao (Osborn 1966): Main stress falls on the penult, with secondary
stress appearing on alternating syllables before the main stress.

yiwaranéde ‘he finished it’, yapurikitanehdse ‘verily to climb’, enaho-
roahakutéi ‘the one who caused him to eat’ )

d. Araucanian (Echeveria and Contreras 1965): Main stress falls on the

second syllable, and secondary stress falls on alternatiqg following syl-
lables. ‘

wulé ‘tomorrow’, tipanto ‘vear’, elimuyu ‘give us’,.eldaénew ‘he will
give me’, kimtibaluwulay ‘he pretended not to know’

(11a) schematizes the stress contours eéch system assigns to four- and five-syllable
words; (11b) distills the distribution of stressed ['V] versus unstressed [V]syllables
in each type without regard to magnitude of stress. Lo

(1) typel a VVVV VVVVV b, VVVV WVVVV

type 2 VVVYV VVvvy VVVYV WViwVvywy
type 3 VVVvy VVVyYy VV'VV VVVIVY
type 4 VVVV VVVVYV VVV'V VVVIVY

Notice that a given stress contour appears twice in the table. For instance, the
four-syllable ['V V 'V V] appears in both type 1 Maranungku and type 3 Warabo.
The languages differ in the stress contour they assign to five-syllable (or more
generally to odd-numbered) words: in Maranungku ['V V 'V V] combines with
['V V'V V 'V]; in Warao it combines with V'vvwy V]. Similarly, five-syllable
['V V'V V 'V] combines with ['V V'V V]in type 1 Maranungku, but with [V 'V
V 'V] in type 2 Weri. Since each contour appears twice, the occurrence of any
one contour is independent from the appearance of the others. This fact suggests
that the entire system results from the free combination of two more elementary
factors: whether the initial assignment maps a syllable to a stressed Or an un-
stressed position and whether the assignment starts at the left or the right edge
of the word.

If stress prominence is a function of the metrical grid, then one way to build
up the grids to generate the four alternating patterns of (11) is to define a mapping
of syllables onto a primitive thythmic alternation of peaks and troughs (Prince
1983). Imagine a tape of successive weak and strong positions, as depicted in
(12a). g

(12) a. ® % % /
_._*******.”

b. [peak-first, trough-first] ,/
c. [left-to-right, right-to-left]
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The alternating stress patterns in (11b) can be generated by setting the two -

‘parameters in (12b,c). (12b) tells whether the mapping starts with a rhythmic peak

(i.e., a position marked by a line 1 asterisk) or with a troqgh ('a p_ositior_1 lacking
aline 1 asterisk). The second parameter (12¢) specifies the d}rec';lon of assignment.
The four basic patterns arise from the parameter settings in (13).

13) typel [peak-first, L-R]

( type 2 [peak-first, R-L]
type 3 [trough-first, R-L]
type 4 [trough-first, L-R]

i illustrate this method of grid construction, consider how the type 1
lar;;z:gréelf\lll};ranungku would be generated. According_to ( 13),. we start at thezlef‘f
edge of the word and map the first syllable to a rhythmic peak in th‘e tape of (12a);
remaining syllables in the word are then matched one to one with subseql}ent
positions in the tape, as illustrated in (14a). A four-syllable word thus receives

the grid in (14b).

(14) a. 1 *
0 */****
VVVV
b. 1 * *
0 *® %k ok ok
'VV'VYV
c. 2 *
1 «— %/ # ____
d 2 =
1 % = ,
0 %= % % =% : \L
VVVYyV '

Enhancement of one of the line 1 asterisks introduce§ a di§tinction between pri-
mary and secondary stress. Typically, it is a marginal line. 1 el‘ement thaj[ 11{5
strengthened. Maranungku and Araucanian enhance the leftmost line _1 asterls_ ,
Weri and Warao the rightmost. The word stress rule for Maranungku is stated in
. It transforms (14b) into (14d). _ ‘ .
ﬂét?ccf)rding to the Eliew Just sketched (essentially tbe proposal of the mﬂue_ntlal
study by Prince (1983)), stress is primarily a.rhythm1c phenomenon. There is ﬁo
explicit notion of metrical grouping. Any given peak is c.aquall.y related to ; e
troughs on either side and any trough is equally related to its adjacent peaks. An
alternative view analyzes a series of alternating stregsed gnd unstressed syllables
into binary units known as metrical feet. The feet differ in terms'of whether the
stressed position (the zead of the foot) occurs at the left or the r1ght edge.
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(15) metrical foot * % line 1
(x %) (%) line 0
left-headed right-headed

(trochaic) (iambic)

In some versions of this general approach (e.g., Halle and Vergnaud 1987, An-
derson and Ewen 1987) the head is said to govern the adjacent unstressed position,
much in the way a verb governs an adjacent direct object noun phrase. As in the
first view, a {left-to-right, right-to-left} parameter specifies the direction in which
syllables are grouped into metrical feet.

Consider first how a type 1 language such as Maranungku is generated in a
theory employing metrical constituents. The metrical feet are left-headed and
assigned from left to right. For words with an even number of syllables, the
division into binary feet encompasses all the syllables in the word (16a). But when
the word contains an odd number of syllables, one position is necessarily left over
at the end of the parse (16b). In a type 1 language this syllable is stressed, and
$0 it is natural to allow these leftover (orphan) syllables to form degenerate feet
of just one syllable, assuming that the parsing is exhaustive. Since the degenerate
foot is stressed, the requirement that every syllable have a head (stressed position)
is still satisfied. With provision made for degenerate feet, the four- and five-
syllable schemata of a type 1 language are analyzed by foot theory as in (16).

(16) a. 1 % ®
1 L]

VVVV V'V VY
b. 1 * # *
0 # % x % x> (x) (x %) (¥
NN N
VVVVYV VV VYV Y

A type 2 language arises in exactly the same way, except that the feet are assigned
from right to left.

Since in a metrical constituent the head is typically signaled by greater prom-
Inence, it is natural to construe the enhancement of a line 1 asterisk as a process
that organizes the asterisks of line 1 into a metrical constituent. Since the number
of stressed syllables in a Maranungku word may exceed two, the resultant con-
stituent is of unbounded size, taking in the entire word. The rule ‘“‘organize line

I asterisks into an unbounded left-headed constituent’” transforms the grids of
(16) into those in (17).

) 1 (= *) 1 (= % %)
0 G 0 (%) (+ % ()
VV VvV VV VvV Vv

- ~r-v’r—a—rvnwxmmwi
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To briefly summarize, the leading idea behind this alterngtive view is that stress
reflects a grouping of the grid positions into headed constltuer'lts. .

The analysis of type 3 and type 4 languages under the grouping theory is more
complicated. Consider type 3. If the feet are left-headed and assigned froxr} rlght
to left and the parsing is exhaustive, then the leftover syllable at the begmmng
of the word will be assigned to a degenerate foqt. We incorrectly predlct that
words with an odd number of syllables should b_egm with tvyo successive stressed
syllables. (For a type 4 language the situation is symmetric, with a stress clash
predicted at the right edge.)

(18) type 3 [left-headed, R-L]
1 * % *

VVVVy VVV 'VV

Grouping theory must invoke a rule to remove the stress clash by deleting tl}e
line 1 asterisk from the degenerate foot. Rule_s 'of this form must be allowed in
any case in order to remove stress clashes arising at tl_le phrasal level from the
collocation of separate words. For example, in Icelandic (Gussma_nn 1985) com-
pounding of v'erk ‘work’ and m'adur ‘man’ produces a ?lash that is ’removefl by
deleting the second stress in v'erk#madur ‘go_o_d worker ; compare v e_rka#k ona
‘female worker’. Nevertheless, the theory positing a metrical foot requires a more
complex analysis of the type 3 stress pattern. An e%xtra strpss is a’s,31gned and then
must be removed by another rule. The alternative *‘grid-only”’ theory, which
assigns syllables directly to the alternating peaks _and. troughs, genera.tes tljle type
3 language in one step. Other things being equal, it might appear a}t this point that
the introduction of metrical constituency is a needless complication. .

Proponents of the foot theory have argued that there are goo_d reasons.to in-
troduce the metrical constituent in spite of the apparent compl_ex'lty jchat arises in
the analysis of a type 3 language such as Warao. First of _all, it is simply untrue
that languages always avoid stress clashes. An examp!e is provided by the Al-
gonquian language Ojibwa (Kaye 1973, Piggott 1980). O_]I}.)WEI words lacking a long
vowel have stresses on even-numbered syllables cou.n.tmg from the lefF. In ad-
dition, the final syllable of every word is stressed, entailing a stress clash in words
with an odd number of syllables.

(19) a. nagdmo ‘he sings’
ni-niba ‘I sleep’
ni-bimosé ‘T walk’
ni-ndgamo-min  ‘we sing’
b. 1 * * * ERE
0 (% (% (x ) (x *) (%)
Vv V'V Vv V'V 'V

i i i ight- ight produces the grids
Parsing syllables into binary right-headed feet from left to rig 1c :
in (19b% fgr four- and five-syllable words. In this case the theory positing metrical
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constituents produces the surface stress patterns directly. No subsidiary rules are
required to adjust the grid that arises from the initial imposition of metrical struc-
ture. But since Ojibwa words contain a clash of stresses at the right edge, the
““grid-only”’ theory that assigns syllables to the primitive rhythmic alternation of
peaks and troughs cannot generate this pattern directly. Another rule must be
stipulated to deliver a line 1 asterisk to the final syllable of every word. We
conclude that when a larger class of languages is examined, the initial advantage
that the grid-only theory seemed to enjoy disappears. (In fairness, however, it
should be noted that Ojibwa appears to represent the marked situation; the avoid-
ance of a stress clash at the edge of the domain appears to be the predominant
pattern.)
A similar conclusion can be drawn from alternating stress patterns in which the
clash posited by foot theory is resolved, not by destressing the degenerate foot,
but rather through the destressing of the head of the adjacent binary (nonde-
generate) foot. For example, the Australian language Garawa (Hayes 1981) is
described as having an initial primary stress and secondary stress on the penult;
a tertiary stress ('V) is said to lie on alternating syllables preceding the penult.

(20) a. Yé.ml cey.e7
ptnjala ‘white’
watjimpanu ‘armpit’ “
néripinm'ukunj'inamira ‘at your own many’ Y
b. 'VV
AAA%
'VV'vv
'VVV'VV
AAAAAAA
'VVV'VV'vv

In (20b) the various levels of prominence are suppressed; only the distribution of
stressed versus unstressed syllables of prototypical Garawa words is displayed.
When this is done, the distribution of accented and unaccented syllables in Garawa
looks very similar to that in Warao: both accent the penult and alternating syllables
preceding the penult. For words with an even number of syllables, stressed and
unstressed positions are distributed alike. The languages differ in their stressing
of words with an odd number of syllables. In Garawa the initial syllable is accented
(e.g., 'V-V-V-'V.V) while in Warao the second syllable is (e.g., V-'V-V-'V.V).
Under the theory that groups metrical positions into binary feet, both languages
can be analyzed as being of essentially the same type [left-headed, R-L]. They

differ in the way the stress clash is resolved: Garawa deletes the second line 1
asterisk, Warao the first.

21 * o %
(%) (x #)(x %)

Garawa 'V VV'VVy
Warao V'VVVV —
/_/

~
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Since the grid-only theory is designed to keep stresses apart, itt tcanntoht p;r;);lrl)lrc;e
' llables directly. The Garawa stress pa ern thu -
B SO et It ¢ d with the help of two additional rules:
a complication. It can be generated wi p .
selétio accenlz the initial syllable of the word and a seconq to relieve t.hl(z rezui:cig‘f
OtI;ess clash through the deletion of the seconq of two adjacent asterisks. A fi
zyllable word thus receives the three-step derivation sketched in (22).

(22) ® % ® % % % *

%ok & ok K —> % % ok Kk —> Kk K k ok ok —> k K Kk K K

Thus, both approaches generate the appropriate stress pattertn's. ’fhey S(i;flfle:ern{[rsl
ir int i j t stresses. The theory positing metrical con
their interpretation of adjacen ' e e ablo 1o 2
lashes in the course of assigning y s e
regularly generates stress ¢ assigning every yllane o d
i id- t produce clashing str :
cal foot. The grid-only theory mus ‘ ‘
Eljérsl Which of these two general approaches is cgrre.ct cont}nues t;)obe a major
issue' in stress theory. We will return to this question in section IO.b aéed o the
ts for metrical constituency are ]
Some of the strongest argumen are based n the
j ttern that take place upon the deleti
readjustments to the stress pa : e up cletion or fhe I
i the metrical grid, like an autoseg
sertion of another syllable. Since : : Jan awosegmentsl (9ne
! level of representation separate from P , :
el (o o1 i i il the loss of the corresponding
t necessarily entail the loss .
of a vowel (or syllable) will no _ A P et
i ; lowest level will be erased, since that 1 p :
B o) thf_b i ist. In a theory with metrical con-
le (nucleus). Higher grid marks may persist. ‘ :
:i’iltll?:nts( it is natural that if the vowel associated to the metrlcall hegd 1st ed:(l)e‘iﬁcel
’ i d, then the stress will appear to migrate -
but the stress pattern 1s preserved, L e e
j i . Consequently, we expect a corre .
adjacent syllable in the foot nseq o 8 OO b Lo
d the direction of accent shift. j
e O eats 1t vowrel i letion, the accent should shift
the right, then, upon deletion, ‘
(23a) governs the vowel to ‘ : ent should st
i i ht-headed, then the accent s
the right (23b). But if the feet are rig . .
:ﬁe left (%30). In a theory that does not impose any metrical constituency, no such

correlation is predicted.

23) a .ViVVa..
b. ... Vl) /(V Vz) —> Vl’Vz
C. Vl V) (Vz..‘_>V1 Vz

Several instances of the phenomenon depicted in (23) h:awe been_ repgrti;ll 1nt ;2;
literature. We will review one later. If they_ are not §1mp1y c§>_1tn01n :n ,
constitute powerful support for the hypothesis 'of metngal consti u;:alr gfro om:

Even though the available evidence for ;netnc;li Ezrcliit;ttuf}ﬁ:yh;spothesis - com
pelling (see Kenstowicz 1993 for a survey), we Appsiarniatuiel
exposition of the theory of stress_. This decision represen g 2 S e

ill prove more revealing and closer to the tr}lth. To sum

3?5%1?&%5?2 ler, we have examined four basic alternajung stre‘s;1 t?g-t;}?}z):rvse—
have analyzed them in terms of two pgrameters: {left-to—r1ght orS Ilg e s iy
ing of syllables into {left-headed or right-headed} binary feet. Stres
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but need not be removed by an additional rule suppressing one of two adjacent
grid marks.

10.4 Heavy Syllables

In the examples examined so far, syllable quantity has played no role. But in
many languages the location of stress depends on a division of the syllables into
light and heavy classes. Invariably, the heavy syllables attract a stress (in our
terms, are assigned a more prominent grid position). To take a simple example,
the Uto-Aztecan language Tiibatulabal is described by Voegelin ( 1935) as stressing

all syllables containing a long vowel, all final syllables, and alternating syllables
preceding a stressed syllable.

(24) a. ipénihwin ‘of his own skunk’
witdphatal ‘the Tejon Indians’
witaphatald:bacd ‘away from the Tejon Indians’
ya:da:yi:dat ‘the fruit is mashing’
"hani:la ‘the house’ (obj.)
ta:hawild.p ‘in the summer’
waSa:gdhaja ‘it might flame up’ |
dnapi:ninimit ‘he is crying wherever he goes’ (distr.)
piitipiti:din4t ‘he is turning it over repeatedly’
b. * line 1
*—> o/ line 0
V:

The most straightforward account of this language simply postulates a rule stress-
ing long vowels independent of their position in the string. Halle and Vergnaud
(1987) postulate the rule (24b). We must now investigate how such inherently
accented syllables group with adjacent syllables into metrical feet. The forms
" ponihwin and witdghatdl show that Tiibatulabal forms binary right-headed feet

from right to left. It is thus a type 2 language. Consider the case of a long vowel
in an even position counting from the right edge of the word. Two examples are
cited in (25). After the application of (24b), these forms have the following grids.

25) a. 1 * b. 1 *
0 * % % 0 = % % =% x
hani:la anapi:ninfmut

Halle and Vergnaud examine two initially plausible methods to parse grids. One
breaks the parse down into a two-step procedure. The first step locates the line
1 asterisks and groups them with the appropriate adjacent syllables into constit-
uents with the long-voweled syllable as head. Since Tibatulabal feet are binary
and right-headed, this initial parse derives the grids in (26a).
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1 * - ok
(26) & 0 (* ®) x (* %) * ok %
1 % % * x) * oo
° 0 (x % (%) () (= %) = )

hant: la 4 nani: ni nimut

In the second step the remaining unmetrified syllables are parsed from right to
derive the grids in (26b). . _ ' ]
lefggoalternative procedure maintains a single rlghit-to-lefl‘i partile. ]Eu; dsmace; ;11 glglte
i iti t be more prominent than the heac,
rically dependent position canno . A e e tly. vihen
i i i be made sister to a head. Conseq ,
with a line 1 asterisk may never . . e anow,
i d, the foot construction procedure m :
such a syllable is encountered, . e T b e
igning i iti In effect, the parsing of line 0 as
assigning it to a head position. ( , ng ¢ e o
i i le of this alternative interpretation,
for a line 1 asterisk.) As an examp eof 1 O, Lo cad
7 i-ninimit in detail. First, the [mut] syllable is assig
the parse of dnapi:ninimiit in det [n e 3 o), bt the
i i the next [ni] is assigned to hea ; :
with [ni] as dependent (27a). Then i] _ d (0 head (27D, o ek
i: igned to a dependent position since it bea
[pi:] may not be assigne . on e eaomerats
i k metrical position. Consequently,
and thus is barred from such a wea : . S e
i i ith [ni] as head (27b). The parsing p ure ¢
monosyllabic foot is created, wit h : _ e simer
i:]1i i tion with the preceding [na
inues and [ni:] is assigned to a head posi e ‘
2121’1712:) Finalllif, the initial syllable is assigned to head position and the parse ter

minates in (27d).

(27) anapi:ninimut anani:ninimut anapi:ni nimut

A

@) (b) (©)

anapi: ni nimlllt : Tnalmil-:n? n|irn1|1t
| |
’lk(’l*‘ >|'<) () (¢ %) — (B D) %)

% % % ok ok *

NN

@

Both procedures thus succeed in assigning the correct grid Stmcu'lr'eti;?rg;i

representations in (25). They predict different results, lllofwsver., 1flct)r ”?‘rlll énzwo -
ti i ds from left to right. -
resentation such as (25b) if the parse proceeds . R O e
i ize the second and third syllables into a ;

procedure will first organize : N 0 & foot, e one.

iti i tation such as (28a).
initial syllable is parsed to yield a represen b B8 B e oot and

ght-headed fo
ach, the first and second syllables parse into :

15:;25)1 2tlﬁgrtohird syllable forms a foot by itself, since it pas already been supplied
with a line 1 asterisk. This procedure generates the grid of (28b).

* s b. *ooE
28 a @ ¢ 9 “ e
VVV:—>\II\I7\‘/: VVVi= VV V.
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Crucial evidence for the second approach is furnished by Ojibwa. Like Tiib.
atulabal, Ojibwa stresses all long-voweled syllables and thus has rule (24b) ag.
signing such syllables a line 1 asterisk. The language also permits adjacent stressed
syllables to surface phonetically.

(29) bimoése: ‘he walks’
ni-bimosé:-min  ‘we walk’
ni-niba:-min ‘we sleep’

We learned from (19) that Ojibwa feet are right-headed and assigned from left to
right. Words with two short syllables followed by a long one will decide between
the alternative parsing procedures. Forms such as biméseé: and ni-niba -min argue
for the second approach in which metrical organization arises exclusively from
a syllable-by-syllable transition from one edge of the word to the other.

of stress clashes with respect to a long vowel. To appreciate this point, consider
Tibatulabal again. The stress contours in pénihwin and witdyhatal suffice to es-
tablish that binary feet are right-headed and assigned from right to left. Consider
now the stress in ta:hawila:p. Stressing long vowels produces the grid in (30a).

(B0) a. 1 = & - b 1 % % o«
0 wxxx 0 () () (+%)

Since feet are right-headed- and assigned from right to left, exhaustive parsing
groups the penult with the final syllable and places the antepenult in a foot by
itself. It follows that the bisyllabic interval between long vowels must stress the
first syllable: 'V:VV'y: s 'VV'V:. This theory not only predicts the correct
form ta:hawila:p; it also predicts that *ta:hawild:p could not in principle be the
stress assignment. The latter and obviously much stronger claim is supported by
the fact that the theory makes exactly the opposite prediction for Ojibwa. In this
language ni-bimose and ni-ndgamo-min establish a right-headed, left-to-right foot
structure. Since feet are imposed from left to right, we predict that an even-
syllabled interval between long vowels will have the stress clash on the right. A
form such as ni-wipimi-takkona:n ‘I’l] carry it along’ confirms this prediction.
If the Tiibatulabal and Ojibwa methods of filling in such short-vowel intervals
represent the general state of affairs, then we derive strong support for our general
approach to stress. After all, given a [V: V V V:] string, it is not obvious why a
language should systematically favor stressing one of the two intervening short
vowels. It is even less obvious that the particular decision adopted should in-
versely correlate with the way short-voweled words are stressed. For example,
since short syllables pair up as (V'V) in Tiibatulabal, one might mistakenly expect
a short-vowel interval in [V:-V-V-V:] to have the stress clash on the right rather
than on the left. The correct results are obtained only if each of the various
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eters in the theory holds — in particular, that stress results from the mi‘tglcal
- tion of all syllables in the word in a sweep from one edge to the other.
Orgaanafl rther support for this approach is furnished by certain Tubatulabalgstemf
'Some_ l:e ular stress. For example, the final syllable of the stem [Eugll‘w?i] mea"c
s s%ressed regardless of its position in the word: téguwa-n h_1s me?t ,
i alwz&ys’ obj. The stress on the [wa] syllable is thus an 1dlosyncra‘t1c lex1ce}1
mguwa_ylt-{:at Ii‘]lilst be recorded as part of the underlying representation of t?us
prqpert}; m. A natural way to do this is to let the [wa] project a line 1 aster.lsk
lexica * 1? 'té underlying representation. The fact that the short syllable precedlng
B Dl s always unaccented while a short syliable following may be accgnted
o [Wa]flsm the analysis. The parallel behavior of long syllables and lex1.cglly
B ot dr;) llables in Tiibatulabal justifies the decision to analyze both as arising
?Ciilelt(;amse] way: by the assignment (either lexical or rule-governed) of a line 1
m .
asEFl?es%iscussion can be summarized by stating the following rules of grid con-

struction (Halle and Vergnaud 1987).

(31) Tibatulabal o _
a. Syllable nuclei project a line 0 %iteml'i.h 1 el
. Assign a line 1 asterisk to syllables with a long v . .
l: Pars§ line 0 asterisks into binary nghjc—headed feet from right to left
. and mark the heads with a line 1 asterisk.
Ojibwa ' .
Syllable nuclei project a line 0 asterlsl.c.h | el
ign a line 1 asterisk to syllables with a long v . o
gj:slgnline 0 asterisks into binary right-headed feet from left to right
and mark the heads with a line 1 asterisk.

oo p

10.5 Unbounded Constituents

In this section we will extend the metrical approac}? tq a larger ;:Ia;sczi 1a;eg;13$::d
i ibed as having a single ac

Consider first the languages that are descri . ot per word

initi le, such as Latvian and Czech or
located on the initial or the final syllable, Prench
i ts, but we assume that at leas
and Farsi. (Some may have secondary accents, ast a
j i d.) In a theory that does not coun !

subset have just a single accent per wor . . mienance

i i be described simply by postulating
trical constituents such languages can. ;

;rlll‘;ento assign a line 1 asterisk to the initial or final sy}lable. A \_>V0rd leYe}t_rI;}e

then singles out the only line 1 asterisk as the host for a line 2 asterisk. An initially

accented word has the derivation sketched in (32).

2 =
32) . L
0 = % % * 0 * % *x % 0 % * % =%

VVVyV — VVVV — VVVy
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A rather different interpretation emerges from the grouping theory. Recall that j;
views stress as reflecting the imposition of constituency on the metrical positiong
in the grid. In particular, stress marks the head of the constituent. Given this
leading idea, it is natural to see initial stress as marking the head of an unbounded
constituent that encompasses the remaining unstressed syllables and hence takes
in the whole word. The metrical structure of a VVVV word is thus as shown in
(33).

(33) 2 =
I (»
0 (% %% left-headed

If we accept this position and allow for unbounded constituents, then it is natural
to require that line 0 positions be exhaustively analyzed into metrical constituents,
much as we assumed that the string of phonemes is exhaustively parsed into
syllables. In this way, we understand why a language such as Tiibatulabal assigns
stresses to light syllables even when the word has a long vowel and hence an
inherent stress. While the existence of unbounded feet thus follows rather nat-
urally from the assumption of metrical constituency, it must be recognized that
to date the most impressive independent evidence confirming metrical constitu-
ency has been found in systems with binary feet. In the next section we will

- review three of the best cases.

10.6 Metrical Constituency

10.6.1 Dorsey’s Law’in Winnebago

The Siouan language Winnebago illustrates a number of issues in the metrical
theory of accent. Our data come from the descriptions of Miner (1979) and of
Hale and White Eagle (1980). If we restrict attention to words with just short
vowels, then we find that stress appears on every odd-numbered syllable except
for the first (i.e., on the third, the fifth, etc.). The one exception to this general
statement is that in disyllabic words the final syllable is accented.

(34) wajé ‘dress’ hipirdk ‘belt’
wijik ‘cat’ higjasu ‘eye’
ho¢i¢injk ‘boy’ ~ hijowire ‘fall in’
hirawdhazra  ‘the license’ hakirdjik§gna  ‘he pulls it taut’
hokiwdroke ‘swing’ n.

Winnebago accent is obviously alternating. But unlike words in the previously
examined patterns, the Winnebago word may begin with two unstressed syllables
before a stressed one is, encountered. Disyllabic words are the only exceptions
to this generalization. Both peculiarities could be explained if the parsing skips
the initial syllable. Then Winnebago becpmes identical with a type 4 language

Metrical Constituency 567

ch as Araucanian: both assign binary right—headgd feet from left to right. Ac-
> dingly, we postulate a provision to exempt certain syllables from the metrical ‘
cor é Méchanic-ally, we will assume a feature [+ extrametrical], which renders

a;r;ll'able’s line 0 asterisk invisible to the parsing proced}lre. Cleal'rly, such a
e ture must be used sparingly. In the absence of any constraints on which syllab.le
fea be ignored, any metrical pattern could be generated and the theory loses its
o’ irical force. Study of many languages has led to the conclusion that on!y
emferial at the edges of a domain is exempt from the me_trical parse. Th}s
mii herality condition is reminiscent of the behavior of marginal cc_msonants in
Ie):cfping syllabification and of final vowels in escaping tone spread. It is commqrﬂ}i
assumed that the extrametricality feature is o'nly active at the nge of a metrlgai{
domain. As soon as a syllable becomes {nedlal (e.g., by afﬁ?catlon), _1ts astlens
becomes ‘‘visible’’ and hence cannot be ignored by the me?;rlcal parsing rules.

Given extrametricality, we postulate the rules of (35), which generate the gr_1ds
in (36). Following the notation introduced by Kager (1989), we mark extrametrical
positions with angled brackets.

(35) a. Mark the line 0 asterisk of the initial syllable extrametrical.
b. Group line 0 asterisks into binary right-headed constituents from left

to right. _
c. Group line 1 asterisks into an unbounded left-headed constituent.

~

36) 2 * * *
0 (0 ()¢ #)(®) @ e o
wa je ho ¢j ¢i njk hi ra wa haz ra

A later rule of stress clash reduction deletes the line 1 asterisk from the final
f hodiéinik. N
Sygaall)lleeacr)ld Wlfiti, I!Eagle (1980) and Halle and Vergnaud (1987) point to additional
material from Winnebago that provides a striking argument for the postplat_ed
metrical constituents. Winnebago has a rule known as qusey’s Law, which in-
serts a copy of the following vowel within a preceding voiceless o_bstruent-plus-
sonorant cluster. This rule is stated in (37a). It is illustrated by addl_ng thf: secvond
person prefix [§-] to a stem beginning with a sonorar_lt. Underlying [s-\zvazok]
‘mash’ is realized as fawaZdk. In some cases the vowel inserted by Dor§ey s Law
preserves the accent pattern (37b). But in other cases the stress shifts to the

inserted vowel (37¢).

(37) a. CRV;— CV;RV;
b. [ho-§-waZzi] — hosawaza ‘be sick’ ’
[ha-ra-ki-$-rujik-$nd] — harakiSurujik$and ‘pull taut ’2d
cf. ha-ki-rijik-$ina ‘pulls taut’ 3d




