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1. Introduction

In this article, | will discuss the phenomenon liduistic) stress as it applies to words.
Units that are larger than words (such as phrasgés@antences) can be said to have stress
too, but | will not touch on these larger unitséheRight away, in section 2, | propose to
shift our attention to the notion of accent, whiatefine as more fundamental than stress.
Stress, as we will see, can be seen as a phonatidastation of accent. | will provide a
typology of the various ways in which accent is ifested besides through stress. In
section 3, the question as to how accent is foymmafpresented will be in focus. Section 4
argues that the set of accent-driven phenomenabmay reflection of lexical and post-
lexical accentual structures that can sometimes lwenflict with each other. In section
5, | briefly discuss the relationship between atwation and morphology, and ‘stress
shift’ rules.

2. Manifestations of accent

It seems prudent to first make an attempt to defihat stress is, or, at least, how | will
use the term in this article. Starting with whatstnpeople who are able to read this
article know (i.e. people who know English), let asnsider the following pairs of
English words:

(1) convict convict
protést prétest
pervért pérvert

If one pronounces these words, pairwise, one wilice a difference that seems to
involve the (relative) prominence of the syllableat the words are composed of. Let us
capitalize the prominent syllables:
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(2) conVICT CONvict
proTEST PROtest
perVERT PERvert

Stress, as | will define it, is (relative) syllable prongnce. It is now fair to ask what is
meant byprominence. This brings us into the realm of phonetics, ttee study of the
way speech is produced and perceived. Relative ipgroe corresponds, on the one
hand, with greater articulatory effort in producti@nd, on the other, with greater
salience, or audibility, on the perceptual sideested syllables, then, stand out and are
easier to perceive than the unstressed, or lessmsed syllables. Greater articulatory
force can be the cause of several effects thabeaneasured by investigating the details
of production, or the physical properties of thedarced acoustic signal, e.g.:

3) Phonetic properties of stressed syllables
a. The stressed syllable has greater duration
b. The stressed syllable is louder (greater amplitude)
c. The stressed syllable is pronounced at a highech pithigher
fundamental frequency)
d. The segments are pronounced with greater precision

This list is not meant to be finite, nor is it cbed in the latest language of the trained
phonetician. Also, some or all of the phonetic grtles may be exclusively or primarily
manifested in only a part of the syllable suchtasvowel, or its rhyme. Whatever the
details, a stressed syllable will differ from uessed syllables in having ‘more’ of
whatever ‘stretchable’ property any syllable mayengsuch as duration, pitch, loudness,
manner of articulation).

Following researchers such as Hyman (1977), | sepo reserve the term stress
for ‘prominence’ as signaled by the above collectad cues. Then, | will also follow
these researchers in saying that stress, in thees@rst defined, is a phonetic
manifestation or exponent of an abstract propastent.

Before we address the question of how accent lie ttormally understood, let us
include another language in the discussion, vifw&dBantu). Consider the following
words or word combinations:

4) a’mi-ino ‘teeth’
ga’'mi-ino ‘the very teeth’
mi-ino’ ‘it is teeth’

inko’'ombe i'im-bisi ‘uncooked beans’
inko’'ombe m-bisi’  ‘the beans are uncooked’

Again, | have provided certain vowels with whatafien (and appropriately)
called an ‘accent mark’. As in the case of Englispeakers of Safwa perceive the
syllables that contain these accented vowels a® mppoyminent than the surrounding
syllables. When we now look at the articulatory acdustic properties of the vowels in
guestion, it turns out that what distinguishes tifesm other vowels in the word is just
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(or mainly) their relative higher pitch. Thus, tredevant vowels are singled out by only
one of the properties that cue the presence ofnacneEnglish. But if ‘stress’ is the
collection of all the properties in (3), we cansay that Safwa has stress. So wdatve
say? The obvious answer may be that Safwa pgiesh. We can now capture the
difference between English and Safwa terminologichy referring to the former as a
stress-accent language and the latter as@tch-accent language, as proposed in Hyman
(2977).

Before we discuss the matter of accent locatigngill also be important to see
that the accents can be cued by phonological ptiepenstead of, or in addition to non-
distinctive phonetic cues, although the line betweehat is called phonetic and
phonological lies in different places for differerdgsearchers. One important way in
which word accents can reveal themselves is bytiomas anchoring points for some of
the tones that make up th&onation melody. (Because these tones, being pitch events,
link to word accents, researchers often refer éontlas ‘pitch-accents’ not to be confused
with Hyman’s notion of pitch-accent introduced ear) An intonation melody in a
language like English consists of one or more tp@ccents’ (which can be H. L or a
contour) and additional boundary tones coming atltéginning or the end of whatever
word stretch of the sentence the melody is assstiaith (cf. Gussenhoven 1984). This
word stretch is usually called the intonationalgd®;, a unit that need not coincide with a
syntactic phrase. In the following example thecpitaccent’ is taken to be a high tone
(H), and no boundary tones are assumed:

(5) H H
I I

In California they count votes manually

Both California andmanuallyhave several syllables, yet the H tone links ®dhe that
we would call stressed or accented. | am not makingniversal claim here on how
intonation melodies are anchored to the ‘text’'other languages than English the tune-
to-text rules may be different. In any event, indaages that work like English in this
respect, ‘pitch-accents’ function as cues for wacdent.

A second non-phonetic cue for accent lies in th#on of phonologicatontrast.
Regularities in the phonological (or phonotactiajtprns of words can be broken down
in statements about the inventory of phonologiagnsents (or phonemes) and the
possible combinations of these segments. It isunasual to make statements about the
segment combinations in terms of syllables, assgntivat a well-formed word is a
combination of wellformed syllables (plus, possjldytra consonants at the beginning or
end of the word). It is well-known, however, thainge syllables allow more segment
types and more combinations than others and apthig it will not come as a surprise to
learn the syllables that allow ‘more’ are the otied are accented.

Finally, we need to consider yet another type &.dn English, the sound Tp
(aspirated p) is restricted to initial positionancented syllables (if not preceded by an
/sl). In unaccented syllables, instead, the sophds[found. In addition in syllable final
position we always only find [p]. Traditionally, Tpand [p] are calledallophones
(‘realizations’) of one lexical phoneme /p/. Thaital representation of words only has a
segment /p/. The aspirated segment is derived @l@phonic rule that forms part of the
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mapping from the lexical into the post-lexical regentation. Now, since Tponly occurs

in accented syllables its presence is a cue ofndc€lus, one might say that English has
a post-lexical constraint that bars the segmentfigin a stressed syllable onset. A
process ‘add aspiration’ (called a repair ruleame frameworks) ensures that the lexical
form /pin/ is rendered as p] at the post-lexical level. To account for thect that
English has no contrast between /p/ aré} fse assume that the lexical phonology has a
constraint that bars a phonem¥ Adtogether.

Both levels, then, are characterized by a set dffommedness constraints, and
both levels are served by repair rules that wilredie forms that violate these constraints
before they can be accepted at that level. Lexgoalstraints can be violated by new
words that are produced by the morphology or th&grehe language through deliberate
new formations or by loan words. Post-lexical caaists can be violated by the forms
that are provided by the lexical phonology. Pogtel@ constraints, unlike lexical
constraints, are subject to variables that inclstiée and rate of speech, as well as
sociolinguistic variables.

All the differences between the contrastive optitimst can occur in accented
syllables and in unaccented syllables, as welhadtfferences in syllable types that are
allowed in these two circumstances are clear exasnpl phonological (or phonotactic)
cues for accent.

Summing up, we have seen that the location ofraaneEnglish can be signaled
by at least the following cues:

(6) Cues for accent in English
a. Inherent stretchable properties (duration, pitobdhess, manner)
b. Anchoring of intonational tones
c. Lexical-phonotactic constraints
d. Post-lexical ‘phonetic’ constraints (and the preessthat serve them)

All this undermines the term stress-accent becduseows that accent is manifested in
much more than just stress, which only covers (Bawever, it strengthens the more
important point that we must separate the notioaaafent from the cues that signal its
location. Large portions of the lexical and postidal phonology are determined by the
difference between the presence or absence oftaccen

3. Accentual representations

In the preceding discussion, we have been assuimat@ccent is a local property of one
particular syllable in the word. If this where soproper and simple representation of
accent would be to assign some sort of mark tcstti@ble in question (or its vowel),
much as in done in dictionaries or transcriptiorfeesg accent is marked by an ‘accent
mark’ (as in our example in 1). This practice, altbh tolerable for some purposes, is
inadequate for two reasons, which will almost sooadtradictory. Firstly, the use of a
local accent mark fails to explain that accent isrece-per-word’ property, i.e. only one
syllable in the word can be accented. Accent issadten said, a culminative property.
Thus, in order to represent accent formally inghenological representation of words, it
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must be so that there can be only one accent. &wend reason for thinking that the
accent mark is inadequate is that words appareraty have more than one accent.
Consider the examples:

(7) an’tielope,
cro’codi,le

In English, if more than one syllable precedesabeent, a second accent is possible,
often indicated by a second type of accent marle Jécond mark is said to be a non-
primary or secondary accent (or secondary stressppposed to the primary accent
(stress). The reader will realize that the contitémin between the two inadequacies of the
local accent mark is apparent: the potential presesf a secondary accent does not
invalidate the claim that there can be only onenpry accent. However, there can be
more than one secondary accent:

(8) a, pala, chico’ la

Secondary accents clearly are a linguistic maratest of rhythm. In some languages
words can have an even greater length than 6 $dlabnd in those cases words can have
three rhythmic secondary accent or more. Hayesy1@8scribes or refers to many cases
of this type.

There are two views on the relationship betweemgry accent and secondary
accent(s). In this section | will focus on one loége. The other view is discussed in the
next section.

One view is that a primary accent is basically anprted secondary accent. In
this view, in other words, primary accent is deteed on a foundation of secondary
accents. A point in favor of this idea is that, ttre examples in (7) and (8), the
distribution of primary accents seems to follow tsame rhythmic pattern that
characterizes the secondary accents in that amtaccesyllable is typically followed by
an unaccented syllable. Hence each accent seemr®dte a Strong - Weak domain.
Metrical Theory formalizes this idea by assuming that the strihgytlables of a word is
organized in a sequence of binary trochaic (i.B-skeong) feet. Essentially, a word is
compared to a line of verse. The sequence of ge#tan organized into a right-strong
structure that designates the rightmost foot astiteegest foot in the word:

(9)

/S\
w w S
F F F
S wW S W S W
a pa la chi co la
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(Here, and in 10, ignore the ‘grid’ with asteriska, a brief while.)

The terms strong and weak refer to the idea thegrdds a relative notion. A syllable is
said to be ‘stressed’ by virtue of being more prment than a neighboring syllable. In
later work, however, the idea has been expressadalsyllable by itself (e.g. in a
monosyllabic word) can also be said to be stressedhis way, one can make a
difference between stressed monosyllabic wordsusstressed monosyllabic words, the
latter often called (phonological) clitics. In lingith the second, non-relative view on
stress/accent, it was also suggested to repladertinestrong and weak by the terhread
anddependent.

The feet are binary branching, headed constituestticted to two syllables (we
call thatbounded). The tree structure that organizes the feetss #lought of as binary
branching, but not bounded because it can contaie tihan two feet. The idea that the
phonological string of phonemes (just like thergjrof words that make up sentences,
and the morphemes that make up words) is organizedheaded (most likely binary
branching) structure has become widely acknowledgedystematic account of this
view on phonology can be found in the framework Dé&pendency Phonology
(Anderson & Ewen 1987), that, in its earliest wgskedates Metrical Phonology. (Below
the level of the foot, we find that segments agaaized into headed syllables consisting
of binary headed syllabic constituents like onset dnyme.)

Why is the structure in (9) adequate as a reptaten of the accentual structure
of apalachicol&@ Notice, firstly, that only one syllable can beclesively dominated by
nodes labelled S, or head, (and the root node} dyiiable, then, is the head of all heads,
the ultimate head (UH), of the word and that seemadequate formal representation of
the notion of primary accent. Secondly, secondaceats are uniformly represented as
heads of feet. The structure in (9) suggests teatwo feet preceding the primary accent
are not equal because they are structurally diftereithin the word tree structure.
Indeed, according to speakers of English, the mongwy accent on the first syllable is
stronger than the non-primary accent on the thytllsle (which is sometimes called a
tertiary accent). Is (9) an adequate representatidhat difference? It would be, if we
posit the axiom that the more deeply embedded & Vo is, the weaker it is. However,
one might also wish to consider the structure ) (that more directly shows that the
second foot is subordinate to the first:

(10)

)-

AN

P
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S W S w S w
a pa la chi co la
* * * * * *
* * *
* *

*

To date, it has been difficult to decide on suchttens, which has seduced some
researchers into using non-binary organizatioreef fesulting in a ‘flat’ structure.

The issue can be resolved quite easily, howeviger £e introduction of metrical
theory, there have been a number of ‘internal debain certain notational issues (cf.
Halle and Vergnaud 1987, and van der Hulst 1999nf@sing to the relative outsider
may be the use of so called metrigaids. Originally, Liberman and Prince (1977)
introduced two simultaneous structures to accoantie accentual structure of words,
the tree and the grid. The grid consists of a sesfecolumns, one for each syllable, the
height of which indicates the degree of accent. gineciple in (11) derives the grid from
the tree:

(12) Tree - grid correlation
In any constituent the head has one more astir@skits dependent

Notice, how in accordance with this principle, tjréd in (10) nicely makes a three-way
distinction between three degrees of accentuahgting whereas the grid in (9) does not
have the same distinction.

Given that the grid is merely an interpretativeide, one might argue that it is
strictly speaking redundant. Realizing this, forbaef while, reseachers considered
abandoning the tree rather than the grid, thusagiuvp on constituency. Others argued
that grids had to be abandoned. Halle and Vergr{a@87) argue that constituency
should not be eliminated, but to please all pattiey adopt a notation that uses the grid,
enriched with brackets to indicate constituencyjctwhs not different, of course, from
using the headed tree structures (although it Haes the typographical advantage of not
having to draw tree structures).

English, apparently has left-headed feet, withrtgbtmost foot being the head foot
(cf. Kager 1989 for many details and discussion):

(12) English accent
a. foot: left-headed (iterating through the word fraght to left)
b. word: right-headed

The framework of metrical theory has shown to beyvy@oductive in accounting for
cross-linguistic variation in accentual patternsdsguming that we can find variation
along the two parameters in (13):

(13)
| word \ foot | left-headed | right-headed
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left-headed initial syllable second syllable
right-headed penultimate syllable final syllable

Feet must be assigned iteratively if the word hasenthan two syllables, and it must
therefore also be specified whether this iteratimmks from right-to-left or from left-to-
right, since that will make a difference in case tiumber of syllables in the word is
uneven. For English, since the head foot is onriti, it can easily be shown that the
iteration is from right-to-left. With the head fobking on the right, the location of
primary accent would be dependent on the numbsyltzbles in the word if the iteration
was left-to-right, as shown in (14):

(14) head right * 2
left-to-right  (* *) * * o1
¢ ) ¢ M) 0

1 234 1 2 345

| used here the bracketed grid notation mentionsove& Level O represents al the
stressable units (the rhymes). On level 1 we repitethe foot heads and level 2 is for the
word head. If a language would have a system &&4)) the location of primary accent

would be penultimate in words that have an evenharnof syllables, and final in case

the number of syllables is odd. This is certaimgdequate for English, which therefore
must have right-to-left footing.

(Systems of the type in (14) have been claimedxist,ebut | will argue below
that metrical algorithms should not produce thenedlly. Thus, | will assume that the
direction of footing is not independent from thegedthoice for the head foot. Since in
English the head foot is on the right, footing mbstfrom right-to-left. | return to this
issue in section 4.)

We now turn to a factor that may influence andrimigt the regular way in which
syllables are gathered into feet. So far, we asdutmat syllables are gathered in groups
of two, monosyllabic feet arising only in case wanaan out of syllables. In some
languages, however, certain types of syllableslgq@daheavy) may not appear as the
dependent in a foot. This is calledkight-sensitivity. The ‘weight’ of a syllable is
determined by its intrinsic, phonological propesti&@here are various types of intrinsic
weight and weight is typically (perhaps exclusivalgpending on the analysis) binary,
i.e. languages will split the set of syllableswotsets, one called ‘heavy’, the other called
‘light’:

(15) heavy light
long vowel short vowel
closed syllable open syllable
checked vowel unchecked vowel
low vowel non-low vowel
high-toned vowel low-toned vowel
full vowel reduced vowel
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The first three types have also been called mavaight, assuming that in each of these
cases the heavy syllables contains two units isyiieble rhyme; these units are called
moras (or weight-units). In the remaining threeesador which we might adopt the term
‘sonority weight’), the heavy syllable is more eali by virtue of its greater aperture, its
higher pitch, or its more complex articulation).

Intuitively it may be seem clear that the propertie the left-hand column give
more prominence to a syllable (or its rhyme) inmgrof duration (long vowel, checked
vowels, closed syllables, full vowels), high pitdoudness (open vowel), manner of
articulation (full vowel), precisely those factaisat can be found as phonetic cues of
accent. It seems obvious that syllables that hawe mof those properties intrinsically (i.e.
as distinctive properties), are reluctant to appegyositions that typically have less of
them, i.e. unaccented positions. Conversely, sigtatvith such intrinsic properties will
“attract” accent.

The assignment of feet can also be influenced kigdé irregularity. Thus for
example in Polish which has weight-insensitive p@mate primary accent, some words
have irregular final or antepenultimate accent. Haw we account for that? The answer
is that irregular final accent is achieved by asisig a lexical mark to the final syllable,
and adding the convention that syllables with swmchrks may not appear in the
dependent position of the foot. Elsewhere, | hasferred to such marks as ‘diacritic
weight’. Such marks usually are historical residoésn earlier situation in which the
relevant syllables had intrinsic weight. After andaage has lost, e.g. a vowel length
contrast, the accents can stay in the same posd#iah thus, in a sense, become
unpredictable. Thus, there are two types of weight:

(16) Sensitivity of foot assignment: the dependent cadoiminate
a. a syllable having certain phonological prapsrintrinsic weight)
b. a lexically marked syllable (diacritic weight)

Lexical accent structure can be sensitive to batbriic and intrinsic weight (Polish).

The antepenultimate exceptions require anothee typ lexical encoding, for
example, encoding the final syllable as being digréed by the metrical algorithm. This
is called extrametricality.

4. Lexical and post-lexical structure

In the preceding section, | have proposed thatltteetion of footing and the edge choice
of the head foot are correlated:

a7 Direction (left-to-right) = head foot left
Direction (right-to-left) = head foot right

Thus, with left-headed feet, we have assumed evdypossible systems:

(18)a. Initial accent
left-headed  * *
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left-to-right  (* *) * * *) 1
(* ) ™) ¢ N0
1234 12345

b. Penultimate accent

right-headed * *

right-to-left  (* *) ** * 1
* 9% ") ¢ * 0
1234 12345

The English system presents a variety of (18b).htyever, the direction of foot
assignment does not have to correlate with thecehof the head foot, two further
systems can be produced:

(19)a. right-headed * * 2
left-to-right  (* *) * * N1
¢ ) ¢ M) 0

1234 12345

b. left-headed * *

right-to-left (* %) *x* *® 1
¢ ) M 0

1234 12345

In (19a), which is identical to (14), where theedtion is from the left, and the
head is on the right (the parameters have oppesiiges, so to speak), we derive a
system in which the location of primary accent ¢tually dependent on the number of
syllables; in even numbered syllables primary atdsnpenultimate, while in odd-
numbered words, it is final. (19b) would have mlitaccent in both cases, but the
rhythmic structure would be odd. | am not awarewy such systems being reported in
the literature. As | have mentioned in the previsastion, system as in (19b) do seem to
occur, but they are rare. In only a few cases ddimeéthat primary accent is truly on
dependent on rhythm. However, metrical theory wiighbottom-up procedure of first
building feet and than the word structure, predibts the cases in (19) should be just as
common as the ones in (18). Given their rarity ouid like to argue that we might want
to exclude the possibility in (19) from our baspparatus.

We can do this by somehow assigning primary acfiestt With primary accent
in place, we can then account for rhythmic strietur terms of the assignment of
secondary accents that typically ‘ripple or echagwrom the primary accent. Rather
than stipulating the order in which primary accentl secondary accents are assigned in
terms of rule ordering, it can be suggested tdbati the two aspects of the overall
accentual pattern to the lexical and post-lexitalimlogy, respectively.

10
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Lexical and post-lexical structure, which | willlchere phonotactic and prosodic,
respectively, may differ in a number of ways. Téupports the idea that there are, in fact,
two algorithms. In (20) | give a number of exampbésuch differences:

(20) Lexical post-lexical
Foot weight-sensitive weight-insensitive  (EngJish
weight-insensitive  weight-sensitive (Finnish)
left-headed right-headed (BigNambas, Marind)
right-headed left-headed (Taga, Dari, Uzbek)
Word right-headed left-headed (English)
left-headed right-headed (Turkish)

In standard approaches to metrical structure, suisimatches are not interpreted
as evidence for two structures, but rather as eeeldor rules that transform an initial
lexical structure into a later structure (not neeesy referred to as post-lexical). This is a
typical derivational approach, stemming from thelition of Generative Phonology. For
example, Halle & Vergnaud (1987) propose that iglEh feet are assigned from right-
to-left giving a right-headed tree and thus primaogcent at the right edge. Then, to
account for the fact that the secondary accentsecoom the left, they ‘erase’ all feet
except the head foot and assign feet for a sedomel how from left-to-right. In my
approach, the apparent conflict between right-todad left-to-right footing is taken as
evidence for a two-level analysis.

One might now ask how we can account for the casgs9a) in which, contrary
to the majority situation, primary accent does séelne dependent on the prior existence
of rhythmic structure. Space limitations preventfnoen discussing this issue in detail. In
this case, we need to say that the assignment sifl@dcal structure is such that the
dependent in the post-lexical feet cannot be rhigalty strong, while the distribution of
rhythm is accounted for in terms of lexical footiMyhat remains to be explained is why
in such cases the head of rightmost foot in thd-lesécal structure prevails over the
ultimate head of the lexical structure (which istbe first syllable).

5. Some further issues

This article has discussed issues of representatidrtypology. Certain important issues
that involve accent/stress have not been dealt wWithil mention two issues briefly here.
This article has focused on word level accent.his lomain, it is relevant to
consider the relationship between the accentuénaand the morphological structure.
One expects that only lexical metrification candemsitive to morphological structure.
Indeed, it has been argued that, for example, tigligh ‘stress’ rule is applied within
domains that can be smaller than the word if thedws morphologically complex and
either compounded or affixes with so called leveaffixes. | have not discussed the
phenomenon of accent at higher levels than the wbul it should be clear that

11
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phonological structure is also relevant for thetagtic organization. Here, going beyond
the domain of the lexicon, the distinction betw@dienotactic and prosodic organization
no longer applies. A discussion of higher levelsodic structure and its relation to
syntactic structure requires a separate articleNespor and Vogel 1986). | have also not
discussed phenomena involving rules that ‘shiftest as in the famous pair (...)
thirteen’ vs.thir'teen (men), where the location of accenthirteendiffers depending on
the syntactic or prosodic context. In line with gwggested analysis of English stress, the
different locations correspond to the lexical priynaccent (right edge) and the post-
lexical primary accent (left edge). In the fothir'teen the post-lexical primary accent
has taken over primacy from the lexical accentroteoto avoid a stress clash between
the accent oteenenmen Rhythm, then, is an important determinant of drstribution

of post-lexical accents, not only at the foot lewelt also at higher prosodic levels. A full
discussion of such shifts is also beyond the sobpieis article. A thorough discussion of
many of the relevant facts and analyses can balfouXisch (1999).

Finally, one might ask whether all languages ameaitial at the word level. |
suspect that the answer is affirmative. We have $leat accent determines much more
than pitch or stress. It seems almost inconceivablme that we would come across
languages that would lack all of the possible clegsaccent. We have also seen that
accents corresponds to the notion (ultimate) hedmdre this head is just a part of the
overall structure that organizes the phonologitaicsure of the word. Expecting to find
languages that lack such hierarchical structutbeatvord level is like expecting to find a
languages in which sentences are linear stringswofds without any syntactic
organization.
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