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’ PROSODY AND SEGMENTAL EFFECT
- SOME PATHS OF EVOLUTION FOR WORD STRESS -
J OAN BYBEE PAROMITA CHAKRABORTI

DAGMAR JUNG AND JOANNE SCHEIBMAN
University of New Mexico

ABSTRACT.

Thxs study reports on a significant negatrve association found in a cross-linguistic
. sample between the degree of predictability of word stress from a word boundary and

the extent to which stress has segmental effects. In other words, i in a given language

_the less predictable stress is from the word .boundary, the more likely that the

language will have vowel reduction in unstressed syllables vowel lengthenmg in
stressed syllables, and 'consonantal changes restricted to stressed or unstressed

- syllables. These findings are interpreted as part of a major diachronic tendency for

stressed and unstressed syllables to become more differentiated in terms of duration
as:'a cumulative effect of phonetic change, which in turn leads to the deletion. of
unstressed syllables, which renders stress unpredictable in some cases.  A-model of
phonological representation that best accounts for the unidirectionality of this strong
tendency is one in which stress, even while it is still predictable, is considered an

" inherent part of the word, and phonetic changes have a permanent and. cumulatxve

effect on lexical representatlon

P E Prjcsbdic types '

A full prosodic typblogy\cf trhe(languages of the world will be a
complex matter, with several parameters interacting. The first major distinc-

. tion might be between tone and stress languages, where two factors distin-

guish the polar types:. (i) in.tone systems, pitch is the primary. or only
phonetic variable, while in stress systems a combination of pitch, intensity
and duration characterize the prominent syllable; (ii) in tone languages there
are typlcally few restnctlons on the combmanon of tones within a word, or
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on the number of high tones per word, while in typical stress languages there
is only one, or a maximum of two, prominent syllables per word.

Within these two major types — tone and stress — a number of other
distinctions can be made. Our discussion will be focused on stress and on
two major classificatory distinctions that can be made among stress languag-
es: the first is between demarcative stress and morphologized and/or lexical
stress. By demarcative we mean stress reckoned from either the beginning or
end of a word in a regular way, that is,-lacking or having very few surface
exceptions. By morphological or lexical stress we mean stress patterns that
are idiosyncratic and require lexical representation, or stress which is
predictable only at an abstract level or with the mention of morphological
categories or boundaries. . ‘

‘The second parameter that is of interest in this paper concerns segmen-
tal processes conditioned by stress, that is, processes such as vowel reduction
-in unstressed syllables, vowel lengthening in stressed syllables and consonan-
- tal changes conditioned by stress or the lack of it. These processes have the
effect of producing an asymmetry between stressed and unstressed syllables,
which in turn produces certain rhythmic effects. One possible interpretation
of this parameter is in terms of the distinction’ between syllable-timed and
stress-timed languages: languages ‘which have segmental processes that
differentiate stressed and unstressed syllables are also those that have been
categorized as stress-timed languages, while those lacking such processes are
regarded as syllable-timed. o e . e
. We hypothesized and.found support in a cross-linguistic sample for an
. association between these two parameters: the predictability of stress and
segmental effects, which we understand as a diachronic tendency in the way
demarcative stress develops over time. In particular, we present evidence that
the loss of predictability of demarcative stress and an increasing segmental
effect of stress or stresslessness develop together over time. We argue that
the growing segmental effect of stress which is the result of the development

of duration as a correlate of stress eventually leads to the loss of predictable
demarcative stress, - - o I S

2.  Diachronic scenario: From intonation to word stress,

Just as there are multiple grammaticization paths of any given grammat-
ical category (such as future, past, etc.) so there are several paths by which
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stress may develop. Proposals in the Iit_erature_ for which. there seems: to b‘c
some evidence include the development of stress from a pitch accent system,
the development of stress from a rhythmic regularity, such as leng.thenm.g th(:
penultimate syllable, and the development of stress from .mtonatlor:;l
patterns. It is the latter source that gives rise to our hypothesis about e
relation between predictability of stress and segmental processes, so that is

‘the path that will be outlined here. The other possi_bilities wi}l be discussekd
" again later in the paper.

Hyman (1977) argues that lexical or pnpredin.:;able stress dev.elops dlac-l
chronically from 'gran{matical stress — mor.pholog;cal or demarpa.tl\.'e —an .
further proposes that demarcative stress derives from the grammaticization o
intonation patterns. The diachronic scenario that Wwe propose .takes dema.r-
cative stress to be the source of both morphological and lexical stress in
most cases.! Our diachronic proposal, then, is base'd on and exteqc_ls Hy-
man’s. In the following we outline some of the main points he ’m.a:kes.b .

Using 'a"‘liclrge ctoss-linguistii:‘ sample oAf_:mofrt.a than- fqur hundret}
languages, Hyman' investigated ;he relat_iye frequency <.)f: the. position - of
demarcative stress. Three hundred of the languages he _mvgstlgate.d h_z'lc'i‘.a
dominant demarcative stress pattern and the number of languages wgt!l main
stress on the initial, second, penultimate and ultimate syll.ables are given in
Table 1: Table 1 also shbws the'distr_ibutidn of dgmarcau\fe stress type§ in
the sample we used, the Gramcats sample (Bybee, I”c_‘.rlfms and ?agllucfa'
1994). Our sample is much smaller than Hyman’;, f:onsgstxng of ls'event){)-sm
languages, with twenty-six having regular demar_catlye stress, but it has. een
constructed so that each case is relatively independent of every other case. In
other’ words, Hyman’s sample contains many  languages’ thaf are closely
related to one another, e.g. twenty-one Turkic }anguagcg_and_ t_hlr‘tec;leay;ifn
languages which all have final stress, while our sample controls for genetic
bias and includes, e.g. only one Turkic lar‘lguagc‘_lzin.d only one, May;iin
lang'uagé'.' Despite these sampling differences, thg relative dlsmbuthn pf the
types is similar in the two samples. The issue that concems Hyman the mo;t;
the aéymmetry between second-syllable stress, whlch is quite rare, .and-pc':nu nj
mate stress, which is quite common — is raised by the flata in bo.th sa.mples.

Hyman notes that demarcative stress is most effecuv? as an xdegnfxer og
word boundaries if it falls close to the boundary from which it is predicted.
Thus it is to be expected that initial and final stress would be common, thf:lt
antepenultimate stress placement would be found in only a feyy language; in
his sample, and that stress on the third syllable of the word is not found at
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Table 1: The position of demarcative stress in two samples

number of languages

dominant stress _Hyman’s sample . : Gramcats

initial = ; 114 .- 38% 11 ,42%
second-syllable . =~ ' 12 4% 2 - 8%
penultimate : -7 T 26% 9 35%
final N v - 32% 4 C15%

all. The most puzzlmg fact from lhlS point of view is the high frequency of
penultimate stress in the languages of the world, especially in view of the
fact that this high frequency is not mirrored in the distribution of second-
syllable stress.

Hyman seeks an explanatron for these facts in the way that word stress

arises in the languages of the world. A language wrthout a word stress.

pattern which is also not a tone language will nonetheless have intonation
contours and perhaps an alternating stress that is determined from utterance
boundarres A language with pitch accent or tone may have intonation
contours that are partially independent of the word-level prosodrc system.
Hyman proposes that word stress develops when intonation patterns that have
the utterance as their domain are reinterpreted as havmg the word as their
domain. Thus demarcative stress results from what Hyman calls the ‘‘gram-
maticization” of intonation. :

Cross-linguistically the promment prtch change for normal statement
intonation tends to be-a high-low pattern at the end ‘of the phrase, and in
some languages there is also a higher pitch at the beginning of utterances
(Bolinger 1978). Utterance-initial - high pitch can-be reanalyzed as word-
initial stress. The final high-low pattern can be distributed over the final
syllable of a word, yielding final stress, but if it is distributed over the last
two syllables of a word, penultimate stress results. Since final intonation
usually involves both a rise and a fall, but the initial pitch is level, the final
mtonatron contour can be naturally posmoned over two syllables, with the
pltch rrse ‘on the penultlmate but initial mtonatlon has no way of assrgmng
promrnence to the second syllable.*

How does thrs grammatrcrzatron of i mtonatlon occur? Hyman refers to
the process as grammatrcrzatron because he views demarcative stress as
grammatical. Our view is that the process by which intonation attams the
status of word-level stress is a process of lexicalization. The stored memory
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representation of a word is a cluster of tokens of the-word as actually k:rs::;‘i
weighted for frequency (Miller. 1994, a proposal’ compatible wit . e
maximally redundant representations of Bybee 1985, 1988- .and Langac e}r;
1987). Since phonetic details are not abstracted away, it is possible that prtlc
and - rhythmic ‘properties of tokens are -also represented. If a partlcu;x;
prosodic pattern: for a word is particularly frequent, that pattern cou
become ‘dominant in the representation. of the word. If the prosodic pattern
for many words mirrored the utterance-initial or utterance-final intonation,”
that intonational pattern could spread to the representation of other words,
creating a regular demarcatrve stress pattem based on the mmal or'ﬁnal*
attern.
‘“‘0“%‘1?: plioposal is qurte speculatlve “but it does provrde a possrble source
for demarcative stress, which moreover, provrdes an xexplanatron for the
frequency of 1mt1a1 ﬁnal and penultlmate stress ' N '

3.,' | From demarcatlve to morphologlcal or lexrcal stress. 0

Hyman (1977) also argues that. demarcatrve stress- is the source of
lexical stress; we argue in addrtron that demarcative stress is ‘the source of
morphologtcal stress.. Consider first the propertxes of a language with regular
demarcative stress, such as Turkish (Lew:s 1967). Almost all words have
final stress, even though this means a drfferent suffix i is stressed accordmg to
the morphological formation: :

(1) odi
.+ ‘room’
_,~odada
'“in the room
odadakt
. -*that which i 1s in the room
- odadakilér .. -
- ‘those ‘who are in the room’

. The ‘stress in Turkish. is based’ on the final word boundary and is’
completely independent of the internal morphologrcal composrtron of the
word. Lexical and morphological exceptions are few. ,

Compare now . Spamsh where a relatively general penulttmate stress
pattern is overridden in certain ‘morphological categories, yielding cases
where stress differentiates one. morphological category from another:
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() cdnto - ' canté
sing:1SG:PRES:IND sing:3sG:PRET:IND
cdnte - “canté s
sing:1&3SG:PRESISUB]  sing:1SG:PRET-IND

Morphologized stress is typical of S
also  some cases of mo ica

: - morphological and ical. :
adjectives, oret g : lexical. stress among - nouns and
- Latin stress was demarca

penultimate syllable carried the main stress unless it was an open syllable

:t/;;l;sz; :h;:e:;\:el (a l.ight S{lllable) in which case the antepenultimate was
. SS position, then, depended upon the i
phonemic vowel |
contrast. In the development of the Romance languages, this vowel.l:rr:g::‘

I durat.ion as its. correlate,  to being mani-
ht. This change reduced the predictability

» the loss of vowels following th
hag funher obscured the original pattern, as shown in %3)4.6 ?‘F_e_ssed Syuabl‘?’

‘(3 © - Latin - " Spanish
: _pépulus* ‘ puéblo -
‘people’
amdre” - . amdr
““to love®
civitdtis ciuddd
‘city’

i

The most important point to observe about the dj

oman . L .
oo (;Ztif:iuzlllge;; sqchsas Spanish, is that in almost all cases, the stress is
yllable in Spanish as it was in Lat | '
on : : n Latin, even though syllab
x ;/; elIJ::ln lost in the evolution to Spanish. Thus despite thge élzlangil:gs
properties of the word, the stress s f |
. , trongly adh
it has always occupied. I i ot when final souers o ole
| - In particular, note that when fis
. . s at when final vowels are los
o ] ;io;s not shift back one syllable to the penultimate position. Rather. tht’
(I) the vowel renders the stress less predictable . e
n c . . : .
mo;pholb(;?(::s:; ();I(l)d.tt};ese,f:xar;p}es, however, stress shift did occur under
1ions in the verbs, indicating a shj : .‘
. ) sh i
stress to morphological stress in verbs.S .. : lft'fmm femarcaive

fference between Latin and

panish verbal péfédiémé,-bﬁt theré are

ative and predictable in all Qord ’élasses.v.T}ie‘
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NGO cantar ‘to sing’." Imperfect:
Old Spanish - Modem Spanish

1SG cantdba* - cantdba

2SG cantdbas - cantdbas’

3sG cantdba ~  cantdba

- 1PL cantabdmos ~cantdbamos
2PL cantabdis cantdbais
3PL cantdban = cantdban

Note that in the Old Spanish paradigm, the stress is as inherited from Latin
— completely penultimate. There is strong support of a penultimate pattern .
throughout the-history of Spanish; so a shift in the first and second persons
plural of .the Imperfective from the penultimate to the antepenultimate
syllable démbnstratcs quite conclusively that stress had been morphologized
in verbs by- this timé‘(Hoope( .1976). Based on the more frequent singular.
forms and the third person plural, a generalization can.be made that in the
Imperfect the stress falls on the first vowel after the stem. In other words the
base for this aspect is cantdba, with the stress considered an inherent part of
the aspectual form. The less frequent first and second plural forms are
remade on the basis of this form, with the stress remaining as it is in the
base (Bybee 1985). oo _ :

Further evidence that stress is not predictable or demarcative in Spanish
anymore comes from a study by Aske (1990). Aske estimates that.among
Spanish nouns and adjectives, stress is 95% predictable; that is, 95% of
Spanish nouns and adjectives follow the rule that words ending in vowels are
stressed on the penultimate syllable, while words ending in consonants.are
stressed on the last syllable. Despite this high degree of predictability, Aske
found significant effects of lexical schemas when asking subjects to pro- .
nounce novel words fitting two phonological profiles. - L

First, words ending in -en, such as origen, imdgen, abdémen. In this
group, 62% of familiar words have penultimate stress and 38% have.final .
stress. Words ending in other V’s + n overwhelmingly -have final stress.
Aske had his subjects read sentences in which novel words were placed in
noun and adjective positions, .and he recorded the stress placement. the
subjects supplied for these,“words”. The subjects gave words ending in -en
final stress 55.6% of the time and.penultimate stress in 43.5% of the cases,
even, though they. gave words ending in other vowels plus -n final stress
96.8% of the time. The results show that the most general pattern for stress
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in nouns anq adjectives is not always the productive one, rather th
local generalizations or low-level schemas that can take pre,cedence oere ze
more a.bstract generalizations (Langacker 1995). Such lexical effects ¢ e le
occur if stress is included in the lexical representation of Spvanish w;rclion ’
. Tht’: second case tcj,sted by Aske was based on words ending in -ic'os;md
,,l:;at Wthh. overw?elfrungly have antepenultimate stress: repiiblica, crénica,
fors;c;g,r dgson:ngd?gau.xst the gleneral pattern, which predicts penultimate stress
wding in’ vowels. Aske’s subjects gave 83.3% antepenulti
stress for adjectives-and 63.4% for nouns ending in -ico or icIa) : {nate
. . - . .r X ) ’ aln’
lzcifirgclanerallzatlon w1.th a very specific phonological profile overrides thi morz
gel ;h pattern, show;r‘lg t?lc degre§: of lexicalization of Spanish word stress
oo ‘et modern Germamcf languages tend to have stem-initial stress. This.A
o I;;g ‘)t;:ll:_em\sgrgayg ,d¢tr:ved (fl'ro$‘ a demarcative pattern in which the first
llable e word was stressed. ith the addition of prefixes to stems, th
original demarcative pattern was obscured, and, not being' ive, did not
iginal de; 1S, ured, and,’ g productive, did no
i::ftlstrgss onto the. p;gﬁx. Thus we regard stem-initial stress, no ma;ter ho“:
gular, as not »bem‘g demarcative, since it.is influenced by lexical: an
morphological factors.. - . oo e 'y eical and

4._ .Theld.iachro\nic hypdthesis |

S;g‘g:s;:egiﬁtc:re di(zixclli)ronic developments, 'partiéﬁlérly in Romancebléngua.lgé:s
a trend by which demarcative stress becomes lexicali |
St a trend by which demarcat re: exicalized
:)r;qrphg.loglz.e.d, that is, loses its predictability. Our hypoihesis is.that the l;)ar;:
assgz;i:atlec(tiab;l’lttg resul‘ts( from the gradual development of segméntal effects
 assC with stress ‘— vowel  reduction’ in" unstressed '
lengthening or . diphthongization :in" stresse Hables. . comonene
gization .1n stressed syllables, and
changes.: Even' small phonetic differentiations v
anges. » rentiations between - stressed’ and un-
stressed syllables render the stress more : syllable,
yllal t ‘ entrenched on'a particular syll
and less likely. to: change if conditions in t particular syllable,
“addition of a suffix. 8 Lt ’-o? .l. fms m Fhe v ord ’cha.nge, »4suc.1.1 s .by the
scgm::; lba;;c ltlsypot(liiet‘slilis‘ that -we will test proposes this r'e‘lation‘ between
-effects and the loss of predictability of stre : i
addition that these particular obse; ffects are s o o
, ticul rvable segmental effects are
the development of duration and i ' cciaeg of arees
he deve ent of dur: magnitude of gesture as correlates of :
sxngé pltch and .mtens-xty, which are the correlates of stress that dérive: u&fﬁi
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intonation, are much less likely to produce segmental effects. The diachronic .
scenario we propose is that syllable prominence that is realized by high pitch
comes gradually to be accompanied by the increased magnitude of the
gestures comprising that syllable. In languages such as Modern English, with
many segmental processes conditioned by the position of stress, it has been
shown that gestures producing stressed syllables are larger -than those
producing unstressed syllables (Browman and Goldstein 1992) and that the .
effect of stress on, for example, aspiration can be traced to the greater
magnitude of the glottal opening gesture in stressed syllables. But even in
languages where pitch is the primary correlate of prominence, €.g. Japanese,
under emphatic phrasal accent, an increase in syllable duration has been .
observed (Beckman and Pierrchumbert 1986). Thus we propose that there is
a tendency to gradually increase the magnitude and duration of the gestures
in' prominent syllables, leading eventually to- a regular relation between
magnitude of gesture and the position of prominence (stress), which in turn
leads to segmental effects.. . T e
Using the Romance languages, and in - particular  Spanish, ‘as our
example once again, we find cases of segmental processes conditioned by
stress. A vowel quantity system that was independent of stress is replaced by
a vowel quality system that is sensitive to stress. Vowel reduction in
unstressed syllables occurs in the form of the neutralization of i’and i with
Z and o respectively. Certain unstressed vowels were deleted altogether (see
examples in-(3)): Short mid vowels, & and § diphthongized under stress (Latin
méntis becomes Spanish miente ‘mind’ and. populus becomes pueblo ‘people’).

- Similar changes have occurred in Germanic languages, such as English.
With the breakdown of a vowel quantity system that was independent of
stress, massive vowel reduction and deletion in- unstressed ‘syllables. has
occurred, along with the lengthening of stressed syllables, which resulted in
the series of diphthongizations of tense vowels in Early:Modern English that .
is described as The Great ‘Vowel Shift. Parallel changes: are. observable in .
German and Dutch. American English also. manifests consonantal changes
conditioned by stress. The most salient of these is the flapping of /t/ 'and /d/'
after a stressed vowel and before a syllabic, but actually many English
consonants undergo minor permutations in this context (Hoard 1971; Kahn 1976)..

" Our claim, then, is that such segmental changes render stress unpredict-
able by two means. First, the increasing segmental differentiation of stressed
and unstressed syllables makes moving the stress (to retain predictability)
more difficult because the resultant deformation of the syllables creates
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changes othe j i
cha agd =0 tor vtll:)z;x:i Sju;t1 : ;:thange in the position of stress. Then when affixes
e v . ress may not shift to’
ro added o accommodate
Enstressed ztalt]l;; lof }hc sy!lables of the word. Second, the tg:l::? e
yllables, in particular; those after the stress in languagelsm:v'(t)}f
i

penultimate stre: i
penultimate Stressss, l;ir;c}i,eri ‘the‘ stress position less predictable. Under these
, ecome associated with in"
certain  morphological

formations mo :
re than with word b i

: . ‘ oundarie i

with particular lexical items. s, and it may become associated

As' th remal
effects of :trzg:?c remains on the same syllable in a word over time, th
prosodic Characteﬁctl;mqlate in the lexical representation. The rhythmic’ \ (ej
of words have chaigi;ogtzslar;guage gradually change because the shaa;::s
rti . ‘ s becomes more and o L

articul : and more .

EyllablcTiEY:L1b§02£ th;. word and does not change evenaisfsfl(l:;agfm::rho?’
changes. Thus unpredi .

stress h predictable stress d .
troos ‘;1151 latf)t:cfed the segmental structure of the word. The segir‘i::l(gls If); o
/ill begin to appear while the stress pattern is still largely preed'zf tls)lOf
: : : R . ) 1ctable.

5.‘ : cher diachronic possibilities |
In the ncxt‘seét' i formala .
ion we will formulate i
+ oo the next a synchronic hypothesi
R crossli f::snc] samp}e, but before moving on to thatygoin: "6 noed 1
e alternative diachronic s'cenarios,r because the ’s‘ev(; pe t(;'
‘sequence o

develo i ‘
pments we have been discussing are not always comple

non-exhaustive list of some alternatives follows: tely linear. A

One possibility is-that a‘language . _
stress patte guage can change from-on .
tenanI::y O?h:; an(;thltilf.bHyman (1977) attributes this type ofeclcxl;:1 Zr(t::nt;e
may be altered vv):fhy ables to attract stress: A regular demarcativg syst i
adjacent heavy one é'rIl’h?hevstress shift; off ‘a light syllable and ‘on )t!(S) em
in Proto-Italic and.Um;)s -may account fpr the shift from word initial Stréz[;
Word-initial stress, vi lfla:in to (ante)penultimate. stress in Classical Lati
penultimate stress i’n wew;: ‘fr9m the end of the:word, is equivalent :1 .
words of three s llablor S O‘f t‘fvo. syllables and to antepenultimate stress -
words, - the iﬂitialysm: es.(reﬁat repair’, réfectus ‘repaired’). If, in suég
heavy, penultimate st ss is attractt:.d on to the second syllable v;hen it i
syllable words with ess results (réfectus becomes reféctus ‘repaired’). F °
SR wit th e first three syllables short were the last to <):.har(1);:
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according to Kent (1940:66), who reports that in Plautus an initial accent
remained in fdcilius, séquimini, céciderd, nuilierem, etc. Changes in these
words would follow the generalization that stress is reckoned from the end
of the word rather than from the beginning. Hyman proposes 2 similar
reinterpretation for Altaic languages which show both initial and final stress.
‘We propose, however, that such shifts in demarcative stress arc possible only
if stress has not yet begun to affect the segments of the word. They take
place at a stage in which the length of a syllable can affect the placement of
the stress; they arc no longer possible when the position of stress affects the
duration of syllables. - S IR R
A second possibility is that a language with pitch accent of tone can
develop an independent system of demarcative stress and lose its pitch accent
or tone system. A pitch accent system is one in which pitch is the primary
correlate of prominence and there are significant constraints on the pitch
patterns for words, usually tending towards a high-falling pattern in each
word in the languages We have examined. We would also classify as pitch
accent systems those in which pitch contrasts may be found in accented or
“unaccented syllables. The Slavic languages apparently descended from 2
common language that had a pitch accent system. In some of these, for
instance, Polish, Czech and Slovak, a regular demarcative stress has devel-
oped and replaced the pitch accent system (see Section 9). Similarly, some
Bantu languages with tone (e.g. Mwera and Setswana) have a lengthened
penultimate syllable which can be interpreted as a stressed syllable if the system
of tonal contrasts gradually erodes (cf. Harries’ 1950 description of Mwera).

Third, a pitch accent system can move directly into a stress accent

system by the loss of tonal contrasts and the development of correlates of

- prominence other than pitch. Since the location of the prominent syllable in
a word in a pitch accent system is not usually predictable, 2 change from
pitch accent to stress accent will lead to an unpredictable stress (e.g. as in
Russian, see Section 9). Clements and- Goldsmith 1984 report a similar
development for stress from tone in some Bantu languages. _

A language that develops stress, from any of these sources will begin to
show segmental effects of stress if duration and magnitude of gesture are the
correlates of stress. Ina regular demarcative system these segmental changes
will lead to the development of exceptions to the demarcative rule.’
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6. -The synchronic hypothesis . .. - -

One way of . .
patterns Pred}i,cte(;fu?llg a dlachror.nc hypothesis is to look for the synchron;
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The coded information that we will report on here can be divided into
three parts: ~ N Fa - Co
(1) Stress vs. Tone. First, it was necessary to distinguish languages that use stress
from those that use tone. From this point on, languages that use tonal contrasts
were excluded from the study, since they are not relevant to the hypothesis.
1t is well known, however, that languages do not_divide neatly into
those that use stress and those that use tone. Thus it is necessary to clarify
further where we draw the line between languages. to- be .included in the
study and those to be excluded. First are languages that are described as tone
languages and make no use of stress. Second, we found languages that are
described as having phonemic tone and phonemic stress with no significant
interaction between the two (Tucano, Sorensen 1969).. Third, :there are
languages with phonemic tone and a predictable, demarcative stress (Mwera,
Harries 1950). Fourth, there are languages that are described as having both
pitch and stress that interact in a very constrained way, but that do have
pitch contrasts in stressed or unstressed. syllables (Jivaro, Turner 1958;
Karok, Bright 1957). All of these types of languages are exvcl‘uded‘fvrbm the
study on the grounds that they use pitch contrastively and so_could not
develop demarcative stress from intonational pitch patterns. :
‘While the last of these types might be classified as “pitch accent”
‘we do include in the study other languages that might also be
called “pitch accent”, specifically those that use pitch as a correlate of stress,
but do not have pitch contrasts in stressed or unstressed syllables. It is
necessary to include these in the study, since our hypothesis is that languages
which have pitch ‘as the sole correlate of ‘stress’ do not have segmental
changes’ conditioned by stress. Thus we predict_that these latter “pitch
accent” languages will not have segmental changes. Using these criteria,
forty-two languages were included in the'study.” T
pothesis concerns the surface predictability
which we will refer to simply as “predict-
ability”, a matter that is usually reported in reference grammars for languag-
es that have it. Since we assume that there are varying degrees of predict-

ability, and since our hypothesis concerns the gradual loss of predictability,
we distinguished four degrees along a scale of p;edictability:

languages,

2) Predictability of stress; Our hy
of stress from a word boundary,




280 . ** ‘JOAN BYBEE ET AL."

stress is unpredictable. :

stress is unpredictable though a few patterns are discernible
stress is predictable but there are exceptrons

o 4. " stress is totally predrctable wrth no exceptrons

W

Of course, any such division is arbitrary, and decisions about what category
a language belongs in is heavily dependent upon the way predictability and
-exceptions were described in the reference material. One reason for using a
large number of languages is to minimize the 1mpact of such sources of error
in the data. . c R .
The number ‘of languages coded in each of these four categories - is
shown in Table 2. We also noted whether or not the language made morpho-

logical use of stress, which would be relevant in categories 1 and 2. For |

categories 3 and 4 we noted the position of ‘stress in the’ word and the
results for these categories are reported in Table 1 above

Table 2: Number of Ianguages coded for each degree of predtctabtltty of stress from a
word boundary )

predictable | 4 - 3 2 1 'unpredictable

(3) Segmental effects In prmcrple, any segmental effect assocrated w1th stress
is of interest to our study, but we did begm with certain expectatrons based
on what is generally known about the effects of stress on vowels and
consonants. In particular, we expected to find vowel reductron in unstressed
‘'syllables, vowel lengthemng and dlphthongrzatron in stressed syllables ‘and some
consonant changes, though therr exact nature was ‘more difficult to predlct

Vowel reduction. We looked in general for processes affectmg vowels in
unstressed syllables or a‘subset of unstressed syllables, such as ﬁnal un-

stressed syllables, and ‘counted as reductron any process that neutralizes

contrasts in unstressed syllables, or any process that centralizes, unrounds or
shortens vowels. It is known also that reduction can involve rarsmg (as in
Brazilian Portuguese). We also counted deletron as reductron

Vowel lengthening. We expected to find ‘languages with lengthenmg of
stressed vowels.

PROSODY AND SEGMENTAL EFFECT 281

Dtphthongzzanon Based on knowledge of sound changes in Germanic and
Romance languages, we expected to find languages wrth dlphthongrzanon of
vowels in stressed syllables. No clear cases emerged i in the sample, however,

probably because of a'lack of historical information. The simple presence of -

diphthongs in the language could not reasonably be mterpreted as due to the

" diphthongization of simple vowels.

. Consonant changes. We hypothesrzed that consonant changes conditioned by

stress or the lack of i it could mclude lengthemng, splrantrzatron sonorlzatron,
and many other possrble changes

7. Segmental changes and predlctability of stress

Our hypothesis predicts that we will find segmental processes condi-
tioned by the posrtron of stress in languages with unpredictable stress and a
lack -of such processes in languages with predictable stress. We are ‘not
expecting to find a strict categorical association, but rather a statistical one
because we recognize that there are certain factors that will detract from a
categorical association. These factors can create situations that detract from
the associations we seck in both of the possrble directions: :

First, we expect there will be some languages that still have predrctable
stress despite having developed segmental correlates of stress. The reason for
this is that the segmental changes due to stress are what eventually create

exceptions to; predrctabrlrty, therefore, the segmental changes should be .
observable ‘prior to the: development of unpredictability. In some cases, a.

hrgh level of segmental change due to stress may occur without the develop-
ment of .unpredictability because the language type provides no source for
exceptions. -For instance, if stress is word-initial, deletion of unstressed
vowels will not disturb the predictability of stress. If, further, the language
is suffixing, morphological change will also fail to disturb the predrctabllrty
of -stress. :

segmental ‘changes have occurred. This situation will occur when a pitch
accent has been converted to a stress accent.; If pitch continues to be the
main. correlate of accent, no segmental processes will accrue. And even

where duration and magnitude of gesture are developing as the correlate of:
stress, it will take some time before segmental changes become: salient:

Second, there wrll be cases in whrch stress is unpredrctable but 1o .
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enough to be noted in descriptions of the language.- _

Given the synchronic nature . of the database, it is not possnble to
systematlcally rule out all sources of ‘error. Thus we seek a statistical
association, not an absolute one.

7.1 Vowel reditction

The data indicate that vowel reductlon condmoned by suprasegmental

phenomena (as opposed to reducuon/assxmllatlon processes trlggered by
segmental material) overwhelmingly occurs in languages ‘with stress systems
versus those with phonemic tone systems. In fact, the most common phono-
logical process conditioned by stress (or, in this case, the lack of it) is vowel

reduction. Vowel reduction in unstressed syllables was reported in twenty-’

one of the stress languages of the sample.

Table 3: Vowel reduction in languages ‘with pfedlctable vs. unpredicfable stress

predictable = . 4. 3 2 1, _.unpredictable
27 6119 . 7T . 609
29% 32% 100% = 67% .
Pearson x = 11.865, (DF =3),p=.008- -~ " p<.0f -~ '~

Among the languages with the most unpredictable stress, three do not

have vowel reduction reported. These three languages. are all reported. as-

having pitch as the correlate.of stress. They are:- Basque (Bizkaiera and
Gipuzkera dialects), Chacobo (Andean-Equatorial) and Tojolabal (Mayan).

Where pitch is the main correlate of the accent, vowel reduction -is ‘not-
expected, since according to our hypothesis, segmental effects are expected -

where duration has become a correlate of stress. We hypothesize that in

these languages unpredictable accent has developed out of a system of

contrastive pitch, rather than from a demarcatwe stress (see the dxscussxon of
Slavic in Section 9).

The results as reported in Table 3 support the hypothe31s that vowel
reductxon and unpredictable stress develop together. These same facts can be

expressed as a cross-tabulation, as in Table 4, where “predictable” includes

those languages classified as-3 and'4, and unpredlctable mcludes those
classified as 1 and 2 on the predictability scale."
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i

Table 4: Relauon between predlctabllny of stress and vowel reduction '

o Predictable - Unpredlctable
Vowel reduction . 826 31% 13/16 81%
No vowel reduction ) 18/26 69% 3/16 19%
Pearson x = 10.096, (df = 1), p = .002 o R
Continuity Correction x = 8.178, p = .004 , . .. - p<.01

The results as reported in Tables 3 and 4 are highly significant. Implica4 _
tional universals are often reported in tables such as Table 4, but in this case ',
there is not a smgle unidirectional implication, say, “unpredictable stress
implies vowel reduction” because the opposite relation is also supported by :
the data: “vowel reduction implies unpredictable stress.” The-causal relation
we are proposing is that segmental effects of stress, such as vowel reduction

in unstressed syllables, make it more difficult for stress to shift to remain

predictable. Smce this condition may exist before ~any overt 31gns of loss of

predlctablhty emerge, we fully expect to have cases in which stress appears

predlctable but segmenta] changes are already m progress.

.....

able” ‘stress, we can make further generallzatlons about stress and vowel’
reduction in these languages. For the thirteen languages with unpredlctable‘
stress and- vowel reducnon, it appears that generally all phonemlc vowels
undergo reductlon in’ the appropnate environment. The exceptions are
Abkhaz, where the analysis includes only two phonemlc vowels, /a, o/, and -
only’/a/ reduces, Tlgre, where all vowels except /a/ reduce because this’
vowel has contrastive length and Nlmboran which has only limited vowel
reduction. In contrast with' this situation, only three of the exght languages
with vowel reduction and predictable stress have all vowels' undergoing
reduction (Rukai, Norwegian, Buriat). In the other five languages only a
subset of vowels reduce: for two languages (Gugada, Alyawarra) only short
vowels reduce; in Nakanai, high vowels are affected; in Tohono O’odham,
only back vowels reduce; and in Uigur, only the broad vowels /a, &/ reduce
(raise), even though there are seven other vowel phonemes in this language
(Nadzhip'1971:47). These facts are consistent with the dxachromc hypothesis
that the differentiation of stressed and unstressed syllables occurs gradually’
over time, as the stress pattern also becomes less predlctable It further'



284 .. JOAN BYBEE ET AL

suggests that vowel reduction begms or is more apparent at first in a subset
of the vowel inventory.

In addition, there are marked dlfferences in the features mvolved in
vowel reduction in the languages with predictable vs. unpredictable stress. -

Table 5: Number of mentions of phonetic processes involved in vowel reduction in

Ianguages with predictable vs. unpredictable stress

Process o Predictable stress Unpredictable stress -
Deletion , 4 7
Laxing/weakening 4 5
Centralization - 3 6
Shortening 1 4
Devoicing 1 1
Lowering’ 0o - 20
Raising N 0

Several aspects of Table 5 are cons1stent w1th our hypothesns The most'.

often reported correlate for reductron in languages wrth predlctable stress is
laxing or weakening, a descrrptron that we would expect where a phonetlc
reduction has not progressed very far. Centralrzatron or reductlon to schwa,

is also reported in this group of languages. These same processes are also

reported for the languages with unpredictable stress, and i in addition, shorten-
ing is often mentioned. An interesting difference between the languages wrth

predlctable stress and those w1th unpredrctable stress is that shortemng )
appears to be a much more notlceable property of unstressed syllables in the .

latter type This observatron is expected under our hypothesis that duration

is an important correlate of stress in languages in which demarcative stress

has ,beeome unpredictable.

72 ‘Vovye\l lengthéning
_ - A growing asyrnrnetry between stressed and unstressed‘syllables should
be reflected not just in the reduction and shortening of vowels in unstressed
syllables, but also in the lengthening and pethaps drphthonglzatlon of.vowels

in stressed syllables Thus we predict a relation between the unpredlctablhty’

of stress and the presence of lengthenmg phenomena in stressed syllables.
We consider vowel lengthening first.
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Toa

. Table 6: Vowel lengthening in languages with predictableAand unpredictable stress

predictable 4 3 -2 1 unpredictable
077 219 41 . 209
_ 0% 1% .. 51%. . 2%
Pearson X = 9.189, (df = 3), p = .027 . p< .05 '

“Table 6 shows that in our sample vowel lengthening has been reported
in languages' with some degree of unpredictability. of stress and it does not
occur at-all: in: the languages with 'the most predictable stress. While our
hypothesis predicts that vowel lengthening: should be more frequent in
languages with less predictable stress (the languages under 1) than in the

- next category up-(2), in fact it appears that the lowest degree of predictabili-

ty has given-us a heterogeneous grouping:. As we mentioned above, Category

1 includes languages which have unpredictable stress with pitch as a corre-
late (apparently having developed from a tonal or pitch accent system), in
addition to languages whose unpredictable stress has developed in the way

- outlined here. Despite thrs, the associations in Tables 6 and 7 are statlstlcally _

si gmﬁcant

: Table 7: Relation between predictability of stress and vowel lengthening

" Predictable © - “Unpredictable
Vowel lengthening 2726 8% 616 31%
No vowel lengthening = T 24126 92% 0 . 10116 63%
Pearson x = 5.707, (df = 1), p = .0169
Continuity Correction x = 3.938, p =..048 p<.05.

Fisher's Exact Test (one-tailed) p = .0247

Expressed as in Table 7 our data show that vowel lengthenmg in

. stressed syllables is a rarely reported phenomenon, much rarer than vowel
" reductron, as indeed, all phonetic reductlon is in general more common than
. strengthemng This fact suggests an 1mphcatlonal generahzanon that
__languages with vowel lengthemng also have vowel reduction, a generaliza-
,'tron that does, 1n fact, hold in our data: .
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Implicational universal I
The presence of vowel lengthening in stressed syllables implies - the
presence of vowel reductron in unstressed syl]ables :

The synchronic 1mphcauon suggests a diachronic hypothesrs that notlceable
vowel reduction occurs before noticeable vowel lengthening.

As mentioned above, we also expected to find reports of the change of
a stressed simple vowel into a diphthong in languages with unpredictable
stress. The basis for this expectation is the presence of diphthongization as
a diachronic process in European languages developing unpredictable stress:
Spanish ‘and French diphthongized - stressed. mid vowels. that' were lax
(formerly short Latin .vowels); English, Dutch and German' have  diph-

. thongized high, tense. vowels in: stressed 'position. ' We ‘regard this' not so

“much as a lengthening process in'itself, but more the result of a lengthening
process: as steady-state. vowels are drawn out.in-stressed position, - their
quality does not remain:even, but rather the different gestures 1nvolved in
producmg the particular quality may. change their timing relations.

- In our examination of the forty-two languages included in this study,’ we
did not, however, find evidence of diphthongization processes. Apparently
the process is not. common. Given how.few the reports of vowel lengthening
were, if diphthongization is the result of lengthening, then, diphthongization
must also be uncommon. Moreover, the fact that our materials were largely
synchromc means that we could not tell if diphthongs present in a language
were the result of dlphthongrzauon m ‘stressed syllables, or had arisen in
some other way However, in our survey of Slavic languages,” we did find
dlphthonglzanon reported for mid vowels in Russian and in northern dralects
of Ukrainian, both languages with- unpredrctable stress (see Sectton 9)

1

7.3 Consonant changes

While the knowledge that unstressed vowels tend to reduce and stressed -

“ones tend to lengthen is an estabhshed part of common understandmg of the
“interaction of vowels with stress, ‘there is no such generally-agreed upon
:pattern for the mteractlon of ‘stress and stresslessness with consonants. Part
“of the reason for this is presumably that consonant changes condmoned by
stress are less common than vowel changes conditioned by stress. In addr-
tion, the exponents of pitch, length ‘and loudness are primarily realized on
the vowel and thus have less noticeable effects on surrounding consonants.
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However, consonantal effects do occur and we have attempted to

' categorize the ones we have found. Since our hypothesis that stress affects
- segments when one of -the correlates of stress. is duration, we will try to

understand the consonantal processes we have encountered in terms of

magnitude and duration of gestures and the timing relations among them.
First, consider the consonant changes we found in our sample of forty-

two languages, distributed according to the degree of predictability of stress,

. as shown in Tables 8 and 9. Note that the drstnbutmns shown in the tables

are not statrstrcally srgmﬁcant due to the low numbers of reported consonant
changes and thelr falrly even dlstnbutron in categones 1,2 and 3.

y

~Table 8 Consonant changes in languages with predtctable and unpredtctable stress

‘_ predictable ~ ' 4 3 2 1 unpredictable
07.. 2719 .29
0% 11% 43% . 22% _

Pearson x = 5.573, (df 3), p= 134 , Ce p>.05

. Table 9: Relation between predictability of stress and consonant changes

" Predictable stress Unpredictable stress:
'consonant changes - 2260 8% . 5116 31%

" no consonant ‘changes’ ' 24126 92% e 1116 69%

Pearson x = 3.958, (df = 1), p = .047

i Continuity Correction x = 2.443, p = 118 ' o P > .05 o
- Fisher’s Exact Test (one-tailed) p = .061 .

The numbers and percentages in Tables 8 and 9 are smular to those

f‘found in Tables 6 and 7 respectlvely, but only two languages — Maithili and

Tigre — in the unpredlctable category have both vowel lengthenmg and

; consonant changes In the predlctable category, 3, however, the languages

are the same: out of the’ nineteen languages classrﬁed as_ having fairly
predictable stress, only two, Tohono O’odham and Norwegxan, have vowel

§ lengthenmg and consonant changes conditioned by stress.® In the class of
’ unpredlctable stress,’ nme dlfferent languages have elther vowel lengthening
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or consonant changes or both (see Appendix B). .
Our data also indicate a clear implicational relation between vowel
reduction and the consonantal changes. Vowel reduction is the most common

_type of stress-related phenomenon and clearly precedes both vowel lengthen-

ing and consonant changes conditioned by stress. Thus in addition to the
implicational generalization formulated above, we have the following:

* Implicational universal II o o o
‘The presence of consonant changes conditioned by stress in a language
 implies the presence of vowel reduction in unstressed syllables.

Because only seven cases of consonant changes conditioned by stress
emerged in the Gramcats sample of languages, we were not able to learn

much about the nature of such changes from that  systematic sample. To
“supplement it, we examined a convenience sample — that is, all the conso-

nantal changes conditioned by stress in any language that we could get
information about.’ Even expanding the corpus in this open-:nded.way did
not yield many cases of consonant changes conditioned by stress, forcing us
to conclude that such changes are simply not common. However, based on
the cases that we have examined, we can propose three categories of
consonant mutations based on the position of stress: (i) changes in voicing
or voice onset timing; - (ii) lengthening of stops after a stress; (iii) general
weékening of consonants in unstressed syllables. v , ‘
'Changes in voice onset timing. . Aspiration of voiceless stqps at the
beginning of a stressed syllable is found in English and Islanq Carib, .both‘ of
which have unpredictable stress. In Calabrian dialects of Italian, 'whxg:h'hke
Spanish, has relatively unpredictable stress, voiceless stops are aspirated after
sonorants and this aspiration is stronger in stressed syllables (Falcone 1976).
In Swahili, some speakers aspirate voiceléss stops at the beginning of
stressed syllables and deaspirate formerly contrastive aspirated stops i.n
unstressed: syllables (Contini-Morava 1996). Swahili has predictable penulti-

. mate stress, but it is associated with increased duration. A relatéd case might

be the devoicing of voiced stops contiguous to a strt:ssed'v‘owel, in Tohono
O’odham. Tohono O’odham has fairly- regular .initial stress, but given the

number of segmental processes associated with the position of stress, we

. suspect that it is ripe to become less predictable.

Aspiration is the result of a delay in the onset of voicing until after thé

" release of the stop closure. The extent of this delay.is ‘relate_d to the mz\;gni_— _
tude and duration of the glottal opening gesture, with a larger gesture
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_creating a longer delay and hence stronger aspiration. Thus aspiration of
voiceless stops in stressed syllables corresponds to a greater magnitude of
glottal gesture. 4 L .

The voicing of voiceless stops and sonorants in unstressed syllables is
the result of the reduction and eventual loss of the glottal opening gesture as
unstressed syllables reduce. Voicing in unstressed syllables is reported as an
historical rule in Acehnese, where velars and palatals became voiced in an

-unstressed syllable if the next syllable-onset was voiceless (Durie 1985).
Welsh voiceless sonorants are voiced intervocalically in unstressed syllables
(Nicholas Kibre, p.c.). Karo (Ramarama, Brazil) has morphophonemic
alternations attesting to a voicing of voiceless stops at the beginning of
unstressed syllables (Gabas 1989). In Tohono O’odham voiced stops are

L1

fully voiced around unstressed, voiced vowels (Hale 1959). In American
English, voicelesststops have less aspiration before unstressed vowels, and
some even appear to be fully voiced, such as the alveolar flap that developed
from /t/ in this position (Hoard 1971). R

' Not all of these languages have unpredictable stress. Acehnese has very
prgdic;table word-final stress despite also having marked differences between
stressed and. unstressed syllables, which include a reduced inventory of
vowels in unstressed syllables, diphthongs in stressed syllables and other
consonant. reduction processes. However, Acehnese is a prefixing language,
s that no mechanisms exist for exceptions to the final stress rule to arise,
Welsh presents a much more complex and unusual case: it is described as
having regular penultimate stress, but pitch and duration phenomena are
dissociated, with some duration processes and pitch movement occurring on
the last syllable, which was formerly the stressed syllable. American English
stress is not predictable, a_rid Karo'strcss is predictable only with reference to
tone and the voicing of certain syllable-initial consonants.'® » '
The lengthening of stops after a stress may serve to close the preceding
stressed syllable and increase its duration. Such lengthening occurs in

Norwegian word-finally after a short stressed vowel. In Norwegian stress is’

usually on the ﬁr‘st"syllable, though many exceptions occur. In Island Carib
(with unpredictable stress) a voiced consonant is lengthened following the

fstress (diina [dun:s] ‘water’). In Welsh also a cbnsonant is lengthened after

the stressed vowel. In West Germanic there is evidence that a consonant was’

. lengthened after a stressed -short vowel and before a palatal glide and in

some cases before a liquid (Gothic satjan, Old Saxon settian; Old Norse
epel, Old English ppel). Vennemann (1988) attributes this type of lengthening -
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to the closing of the preceding, stressed syllable.- Thurgood (1993), in a
" cross-linguistic study of ‘the distribution of geminate consonants, finds that
long consonants are frequently if not exclusively preceded-by'a.stress'ed
vowel in the following languages: Delaware, Somali, Egyptian Arabic, Tiwa,
Karok, Goajiro, Moroccan Arabic, Luisefio, Hopi, Tzeltal, Maltese Arabic,
Icelandic and Hindi-Urdu. While we’ were not able to find detailed informa-
tion about stress in all languages on this list, the information we do have
.shows -that none ‘of these languages has stress predictable frdm a word
boundary; some of the languages have pitch contrasts along with stress (.8
"Karok), but most of them show a strong influence of heavy syllables on
stress (Hindi-Urdu, Egyptian Arabic, Maltese, Luisciio, Guajiro)."!

-General weakening of consonants in unstressed 'syllables)‘ is a  more
miscellancous category which includes the loss of segments and features in
unstressed position. In the history of Maithili geminates were lost at the
‘beginnings of unstressed syllables  (Jha 1958:193). In Acehnese a nasal
consonant in an unstressed syllable can be denasalized if the nearest conso-
nant to the left or the right is nasal (namiet'>‘lamiet"slave’). This never
happens in stressed’ syllables. Similarly, in’ Island Carib, nasalization is
stronger in stressed’ than in"unstressed' syllables (p. 239). In Nicobarese
(unpredictable stress) [or] ‘is lost when unstressed: Ipoytarsl/ > [poyto?] ‘be
great (of sound)’ (Braine 1970:81). In Finnish with’ W’or_d-iqitial stress, /t/ is
deleted at the beginning of an unstressed syllable: /kalata/ > [kélaa) (Keyser
and Kiparsky 1984).2 = S s o
One of the best knowxfi’histori(':zil changes of consonants conditioned by
“stress (or accent), Verner’s Law, does not fit any of these patterns. ‘The law
was formulated to explain the ‘development of PIE voiceless stops into
voiced and voiceless fricatives in Germanic. If the ‘position of the accent
(which is presumed to be a pitch accent) in Sanskrit is taken in;o'éccoimt,
then thé generalization is that the fricatives are voiced if preceded by an
’unaccé.nted vowel. This gencralization holds even'if the fricative precedes a
stressed ‘vowel. ‘In some cases, then, Verner’s' Law runs counter to the
tendencies we have uncovered, the tendency for consonants to be voiceless
in stressed syllables and voiced in unstressed ones. Furthermore, the sound
change described by Verner’s Law must have occurred before the Germanic
stress accent on the first syllable developed, since its ¢onditior'1ing has to be
seckoned from the position of the accent as it occurs in Sanskrit. It thus
would represent a very unusual example of ‘a consonant ch_angc conditioned
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by pitch. i

at)g;te:s;iscli]arlzii dlsgfepancy. between a reconstructed sound law and well-
sested synchro Vzl)r Vbxalcihromc changes leads us to question the reconstruc=
tion, A¢ vCry g“irl,l - :1 e l1]c:ve that the tendencies we have documented here
ake & veny unl y that the changes described by Verner’s Law are

OrT Toyconilu(iz t :lss con:‘onant changes conditioned by stress.

nclud section on our findings regarding the relati
se i ' .
rci:?ti‘t;li r:tffc:;s ggg tl}]le predictability f’f stress, wg will shmn?al:iez:v 2?12
fosults. B “:ith o t .a.t vowel reduction is the most common prdcess
asoctaied Wi 'ﬁnd'aAfIOSItlon"o'f' sfrc;ss in the languages' of our sample
Mo Stres;. ¢ find les :)l:lg .asso‘c1atxon of vowel reduction with less u;-)re'dict-'
onditionsi by Strcssng ening in stressed syllables and consonant changes
concitioned by st w'z:}rlclmuch legs} common, but where they do occur, they
o & oo associated » Eltio esg predlctable.-st.ress and occur only in languages
are. claiming, o it & ?h sr hypothesis is diachronic in nature, that is, we
ool e_s) . e development of duration (and the consequent
segmental ¢ ges) at causes stress to become unpredictable. Sinc
e hypothesis on a synchronic sample, we expected to find ang c‘;’g

find, languages where segm :
. ental
oredictable g al effects are already present, but stress is still

8. . Morphological conditioning

boundary isnl"iimlm“ed carlier, the loss of predictability of stress from a word

“expect to find ely to give rise to the morphological use.of stress. Thus

il Orpho‘ldl _'_lal an association in our data between Uﬂprcdiétaﬁle..sﬁesg a‘;’g

be soen | ngl';ablzonld(x)txon(;nig for stress. This expectation is borne out, as can

. e s 10 and 11: eleven out of the si 1z i

fied as havi . \ e sixteen languages we i-
as having unpredictable stress had some morphologicfl ccgmdition(i:xllagsif

the discussion of Spanish in Section 3). These data show that the devel
op-

-ment of morphological conditioning parallels the devélopment of - stre
_ _ - stress-

.

pre dictable.to less predictable stre et bt
and 11 are statistically significant, ss. The distributions shown in Tables 10
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Table 10: Distribution of morphological condmomng in languages with predlctable
vs. unpredictable stress

predictable 4 3 2 1 * unpredictable
. o7 -9 671 59
0%  31% 86% 56%
Pearson x = 1l.373, (df‘= 3),p=.01 . , ., p< .05

Table 11: Relation between morphological conditioning and predictability of stress

Predictable stress " Unpredictable stress
‘morphological conditioning ' 726 21% _ 11/16 69%

no morphological condition 19/26 73% 5116 31%

Pearson x = 7.076, (df = 1), p = .008 R
Continuity Correction x = 547, p=.019 = T p<.05

9. The Slavic languages

Another way to test the validity of the diachronic hypothesis is'to
consider the development of a group of closely related languages. We have
already mentioned certain developments in the Romance and Germanic
languages where stress is becormng less predictable and segmental effects are
also developing. Another interesting case within the Indo-European phylum
is presented by the Slavic languages, some of which now have predlctable
stress while some have unpredlctable stress (or accent). A brief survey of
these Ianguages shows that despite a different drachromc trajectory than the
one we have considered so far, the relation between predrctabxhty of stress
‘and segmental changes still holds. :

Late Proto-Slavic is presumed to have had pltch contrasts in accented
syllables, and the placement of this accent is not predlctable from’ the word
boundary (Carlton 1991). While most of the daughter languages have, by one
route or another, replaced this pitch accent system with a stress system,
without pitch contrasts, Serbo-Croatian continues the use of pitch contrasts
in accented syllables. Thus, while Serbo-Croatian has unpredictable accent
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placement, it does not have segmental processes associated with the accent. It:
does, however, also continue the Proto-Slavic system of vowel length contrasts. -

With some modifications, Belorussian, Bulgarian, Russian and Ukraini-
an have maintained the position of Proto-Slavic accent, but replaced it with
stress, having lost the pitch contrasts in accented syllables. Thus these four
languages must be regarded as having unpredictable stress. It is interesting
for our hypothesrs that even though these languages did not develop their

4unpred1ctable stress out of predictable stress, they have lost pitch as the.

primary correlate of stress and are developing segmental processes condi-.
tioned by stress. All four have vowel reduction or neutralization in un-
stressed syllables (Comrie and Corbett 1993), and Russian and northern
dialects of Ukrainian have diphthongization of mid vowels in stressed
syllables (Shevelov 1993:950). In addition, lengthening of stressed vowels is
reported for Ukrainian (Shevelov 1993:950). These -languages appear to
represent cases of an accent whose primary correlate was pitch being
replaced by stress with duration as a correlate, resulting in segmental
changes conditioned by the position of the stress. Colloquial Slovene dialects
have also replaced the pitch accent with stress, but have also shifted the
place of stress in a number of cases. With vowel lengthemng and dxphthon-
gization in stressed syllables and reduction in unstressed ones, stress is now

“predictable” in the sense that the stress falls on the srngle long vowel of a
word, or if the word lacks a long vowel, on the ﬁnal vowel (Pnestly 1993).
This is, of course, not the type of predlctabrhty we are concemed with here, ‘
and thus we have classrﬁed Slovene as a 2 in Table 12..

Other languages in thls fanuly lost the pitch accent system but devel-
oped predlctable demarcative stress (perhaps by the lexicalization of intona-
tion pattems) ‘Czech and Slovak have stress on the first syllable of words;
Polish on the penultxmate and Macedoman on the antepenult (Carlton 1991;
Comrie and Corbett’ 1993). Czech and Slovak ‘maintain regular stress
placement and do not have vowel reductron or other segmental changes
related to the position of stress. Macedoman is reported to have vowel
reduction, but it is also reported to have lexical exceptrons and the morpho- -
logxcal use of stress, leadmg to contrastive stress. Polish has a similar
repertoire of exceptions, but does not have vowel reductxon (Comrie 1976) "
Polabian, with less predrctable final or penultlmate stress, also had reduction
and neutralization of vowels in unstressed syllables Sorbxan also has initial
stress, but it is descnbed as very strong, causmg reductron of vowels in
unstressed syllables. As we would predict, there are exceptions to the initial
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rule.in Sorbian: “fore;
.(Stone 1993:610).
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the use of phon'em'ic‘ vowel length are the ones which either maintain the
pitch accent _(Serbo-Croatian,_ Slovene) or the ones. that have developed a
predictable demarcative stress (Czech and Slovak). It appears here, just as in
the Germanic and' RQmance, languages, - that .phonemic: vowel length -is
incompatible with unpredictable stress. This hypothesis will be explored
further in the next section.

10. Vowel length and stress

Tt has been observed that phonemic vowel length distinctions and
unpredictable or phonemic. stress do not often appear.in the same language
(Hyman 1977:54; Jakobson and Halle 1956:481; Trubetzkoy 1939:196-197). .
From a diachronic perspective_we. can observe that in the Romance and,
Germanic branches of .Indo-European, the replacement of vowel length
contrasts with vowel quality contrasts has taken place concurrently with the
increased loss of predictability of stress. Hyman (1977:54) interprets this .
generalization as related to the use.of duration as a correlate of stress: “the
presence of a vowel length contrast obstructs the use of duration as a.
strategy in the realization of.stress.” Qur interpretation is somewhat different
because we see that diaphgqnically,the' presence of vowel length contrasts
does not pfcven; duration from developing. as a correlate of stress. Instead,
our hypothesis is that the development of duration as a correlate of stress
eventually obliterates vowel length contrasts by first shortening vowels in
unstressed syllables and then lengthening vowels in stressed ones. - ,

Since this generalization concerning the relation of.vowel length to
stress is often . repeated -but never backed up by data, we  checked - the
Gramcats database @o see if the relation holds for these languages. We found .
sixteen languages that are reported to have vowel length contrasts. Three of .
these are tone languages of Africa (Kanakuru, Krongo and !Xé6), two are.
tone languaggs of Asia (Laotian and Cantonese, with only one vowel, /a/,
contrasting length), one is a language with “pitch contrasts . in stressed
syllables (Karok), and eight are languages with predictable stress (Alyawarra,
Buli, Buriat, Gugada, Kui, Latin, Tohono O’odham and Zuni). Only two.
languages are reported to have phonemic vowel length and unpredictable .
stress. In Tigre there is only one vowel length contrast, between /a/ and /a:/.
Nicobarese has somewhat unpredictable stress, vowel length, as well as
vowel reduction in unstressed syllables.
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It appears that there is a very strong tendency not to have unpredictable
stress and phonemic vowel length in the same language. The languages that
do have both are probably in the process of losing their vowel length
contrasts as a result of the development of unpredictable stress.

11. Syllable-timed vs. stress-timed languages

Fifty years ago Kenneth Pike suggested that English rthythm was “stress-
timed” by which he meant that the temporal intervals between stresses were
very nearly equal.’ One consequence of this rhythmic spacing is that un-
stressed syllables may be severely reduced, depending upon how many occur
between stresses, and stressed syllables may be lengthened, especially if no
unstressed syllables intervene. He further makes the observation that other
languages, especially Spanish for example, are “syllable-timed” because each
syllable, whether stressed or not, is approximately the same length. There are
some who would -propose that all languages fall' into oné or the other
rhythmic type. Subsequent work measuring the 'duration of stressed and
unstressed syllables in different languages shows that Pike’s impressionistic
generalizations were close, but not quite accurate. Delattre (1966) showed
that there are differences in duration between Spanish stressed and unstressed
syllables, but the difference is not as great as that of English or French (see
also-Auer and Uhmann 1988). As we would predict, the data show that there
are not two strict types, but a continuum along which languages may differ

from one another.” e S

The synchronic continuum- reflects a diachronic one by which the
correlate of stress gradually changes from being primarily pitch to duration
-or pitch with duration. The effects ‘of duration are seen in vowel and
consonant changes sensitive to the position of stress. These effects tend to
-accumulate over time so that the asymmetry between stressed and unstressed
syllables grows greater the longer duration is the main correlate of stress.
Thus we would claim, as Auer and Uhmann (1988) do, that the stress-
timed/syllable-timed typology consists of clusters of phonological properties

that tend to occur together. Those that we have tested empirically in this
paper are: - ' ' '

the position of stress. Donegan

297
PROSODY AND SEGMENTAL EFFECT

For stress-timed ‘languageS:'
unpredictable stress -
vowel reduction o
"¢ shonemic vowel length .
llaCkS\irI\);og and diphthongization in stressed syllables
n T

:ongsonant changes conditioned by stress.

‘morphological use of stress |

For syllable-timed languages ( with stress):

predictable,stress e

emic vowel length possio
Ir)ltc‘:)\rr‘m)vcl reduction in unstressed syllables
~ o vowel lengthening in stressed ;)gla:::essé
it ch ditioned by 'stress. , \ v
o consonant changes CONGIHET - |
. ' ested that rhythmic ’typo\pgxes .rglate6als§)1 att:
and Stampe-(1983) (see also Gil }‘92;) {fmed
. . e-

iming to ‘initial 'vs. final . stress: initial stfess gooes :lv;::: ;())/znz:) R
:lmlg[:xgage(; and final stress gocs with stre;s-tnlr‘xe;ll.; S;x:erss o hor Suppor
an . . . e, i -S a )

i . Taking .initial -and second-sy .  have
. hypomz?sv.o?t:‘tiduction out of thirteen languages, among fin
five cases ,

SEeS

. languages-amon
lead to stress-timed rhythm. The t‘;\vc?ninggin ‘stressed syllables and consonant

ve vowel lengt - . ‘0’odham ‘and
seess (1 arllsd?tit:):ed by stress have initial stress (Tohqr}o 0] : A
changes €O , o ‘ S

Norwegian).

Recently it ‘has been SUgg

12. Vowel harmony

- - 1 s ntains the temporal
e : 1 reduction-that maintains- ‘
ony is a type of vowel e : .position-of ‘stress.
i Yowglf ttltil:;“\\'ovglel-and is usually not mﬂue.:ncefl‘ by ﬂll:ﬁ%?xsz:ges where,the
lImtehgr:)s{c:ems plausible that it would occur‘Pn;;"‘gl‘ 3; :‘S‘ inimal, ie. in level
t thu ssed syllables: L
: stressed and unstre .y “Thi eralization
difterence betht::i’in languageswith' predlctable stress. This ig:i\ﬁcance for
o lang;laﬁ;‘-sfor our data, but:it is difficult'to der?ofnsttl‘a:: isniol ved iin the
tends to ho ’ . genetic and areal .1acto ‘
i due to the strong’ ; ian languages of
P -‘E“?c?fif vowel harmony systems. The Niger-Kordofaman E18
distributio




298 .. JOANBYBEE ETAL

Africa, which are primarily level tone languages, have vowel harmony
involving the feature Advanced Tongue Root. The Ural-Altaic_languages,
which tend to have predictable initial or final stress, have vowel harmony
systems involving the feature [back] and sometimes also the feature [round].
Regular vowel harmony was.not found. in_any :other . languages..of the
Gramcats sample. ' P TIPS SO PR PR

e

13. Representation

This paper primarily concerns paths of dlachromc change and the
relation between the correlates of stress and segmental processes but any
finding on linguistic change has 1mp]1cat10ns for the modehng of the
cognitive representation of language Here we will consider the likelihood
that stress, pitch and the rhythmic properties of ‘words’ and phrases are
represented in lexical storage. - : ’ s :

‘We begin with the clearest case — that of stress in Enghsh Cutler
(1984) reviews the literature and concludes that English “word stress patterns
are an integral part of the phonological representation of words in the mental
lexicon; they are not generated -by rule” (Cutler. 1984:78). Among the
phenomena she cites are:: in tip-of-the-tongue phenomenon the 'position of
stress can sometimes be accessed for a word that is itself not accessible;
word substitution errors maintain the position of stress; comprehension errors
show that stressed syllables are more important to the reconstruction of a
misheard message than unstressed syllables; a variety of studies show that
stress is important in word recognition and lexical access. Thus both produc-
tion and comprehension studies demonstrate that English word stress is part
of the lexical representation of words.

This conclusion is not so surprising for English, since attempts o’

formulate rules of stress assignment lead to highly complex statements full
of morphological and specific ‘lexical information. -Moreover, as we have

seen, the asymmetry of stressed and unstressed syllables is so‘great in"

English that the stress pattern affects the overall shape of the word to such'

an extent that its removal and the removal of its affects would Ieave some-'

thing totally unrecognizable as an English word. .

For a:language such.as: Spanish, where the stress pattem 'is ‘'more’
predictable and produces less distortion of the segmental organization of the!
word, the role of stress in the lexicon is not so obvious. However, the studies -
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reported in Aske (1990), which we have described above, show that stress is
also-lexicalized in Spanish, where speakers use local generalizations about
stress in actual words, which refer to specific vowels and consonants rather
than to the general CV structure, in assigning stress to novel words. - '

Even.where' the position of stress appears to be predictable on the
surface- there is evidence for lexicalization. We have documented a strong
tendency for demarcative stress to develop exceptions and to become less
predictable..Such developments would not be possible if stress were assigned’
by an independent rule; such developments occur because even predictable’
stress is regarded as an integral organizational feature of words; and as-stch,
is part of the lexical representation of words. If stress were assigned by rule
and no lexical entries-had any indication of the position of stress, then there
would beino mechanism by: which exceptions could be developed since no
words could have any stress other than that assigned by the rule. = *

..~ Perhaps in cases where stress. is completely predictable from a word
boundary,land even loan words aré adapted to the native stress (as in reports
on Polish, Comrie and Corbett 1993), stress is not indicated in:the lexicon.’
After all, it is precisely. in such cases that stress has the least segmental
effect, and thus is less important to the temporal organization of the word.
Of course, this is an empirical question that can be researched experimental-
ly, as questions ‘about stress in Spanish have been. But even in what appear
to. be the clearest of cases of stress that is not lexical, we have reason to’
believe that stress might still form an inherent part of a word’s representation.

Consider. again Hyman’s suggestion concerning the genesis of demat-
cative word stress: Hyman argues on typological evidence that demarcative
word stress' derives: from intonation patterns that are transferred from the
level of the phrase to the level of the word. We have already mentioned that
this implies the lexicalization of intonation patterns. In order for the pitch
changes of intonation to become associated with words and word boundaries,
these. pitch patterns must be taken to be an inherent part of the word. As we -
said in Section 2, the stored memory representation is a cluster of tokens,
with the most frequent ones dominating the cluster. If the pitch and rhythmic
patterns of the-tokens:are not abstracted away, a frequent prosodic pattern
could: become characteristic of the word. This scenario for the origins of
demarcative ‘stress, then, presupposes that pltch pattems can be lex1cahzed'
with the.other features ‘of words.- : S : : ‘

- These facts and their interpretations. are all consistent with the notion
that lexical storage is maximally redundant and generalizations over stored -
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items can be \formulated_ with different degrees of generality (Bybee 1985,

Langacker 1987, 1998). In the models proposed by Bybee and Langacker,

generalizations are not separate from representations, but rather are emergent
from them, and expressed in the form of schemas. Langacker observes that
local. or low-level schemas take precedence over higher level ones in the
sense that they are more readily accessible.and therefore used more easily:in
the creation of new formations. This principle explains why.Aske’s subjects
referred to the particular vowels and consonants in the novel words he gave
them, rather than applying the general stress rule of Spanish. It also explains

the lack of adaptation in loan words and in general :the development and

tolerance for exceptions. RS S o C

The tendency to develop local generalizations for stress patterns also
explains the high degree of morphologization of stress patterns: eleven .out
of the sixteen languages we classified as having unpredictable stress had
some morphologijcal ‘conditioning of stress, that is, local generalizations
based on morphological categories. (see the discussion:of Spanish in' Sec-
tion 3). Even among languages that we classified as 3 — fairly predictable
stress — there 'were -seven. in which stress patterns are.associated with
morphological categories. This also suggests a strong tendency :for ‘speakers to

take stress patterns to be part of the meaning-bearing apparatus-of the language.:

Thus we are claiming that even predictable stress is an inherent part of
the word, and being such an important part of the organization of the word,
it becomes gradually more entrenched as a part of the word. It is originally
a pitch contour, but it:seems that it commonly takes-on temporal importance

as well: as part of the temporal organization of the word it:begins to gradual- .

ly affect the segmental structure of the word, This is an incremental process
by which changes in segmental features slowly accumulate ‘in the lexical
representation. The changes; once begun, are unidirectional: reduction of

unstressed syllables and augmentation of stressed ones is-cumulative and not

reversible. The structure of words is permanently altered (Bybee 1998).
. The basic rhythmic structure of a language, then, is contained in ‘the

structure of its words and their shapes. We .are not denying of course that’

there are interesting questions concerning the way the intonation and rhythm
of phrases interact with the given shape of words, :nor :that rhythm and
- intonation of actual utterances affect further changes in the shape of words;
we are, however, asserting that basic patterns of rhythm for a language are
stored and maintained in the representation of words. Our view, than, echoes
" that expressed by Firth in 1948:. C S a
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"I am inclined to the classical view that the correct ’renc.lering of .the‘
syllabic accent or the syllabic prosodies of the word is the anima
vocis, the soul, the breath, the life of the word. (p. 177)

3
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APPENDICES

Appendix Az Languages used in study

Languﬁges used in the study were taken' from the Grafnca}s sample, a stratified pmba?!tl;it);
sample: of: seventy-six languages: that controls for genetic Pnas. For §evera] Iflnguages o] ! ;1
sample, adequate information: on. phonology. was; not:}avz‘nlable; If information.on ;h c c:sgl)é
related language was not also available, the lmguage group was rfot represented.. The ab

below: shows the sixty-eight languages that: were used: The tz}ble gives the language num ;r
assigned (Bybee. et al. 1994). in. the Gramcats. sample, which: can- be usc?d t?“l.oc‘ate.t Z
bibliographic information on the language in the references, the language name, its aiit lauon.san

in the final column our classification of the language as using stress (S), tone (T) or both (S/T).
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Lang # Language Name

" Prosodic type
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.35.

37

38

39
40
42
43

- Inuit

Basque
Margi

Kanakuru

_;Afar .

Tam:mght
Tigre
Cheyenne
Island Carib
Cocama
Chacobo
Jivaro
Tucano
Gugada
Gugu-Yalanji
Alyawarra

' Maung

Alawa

Koho
Nicobarese (Car)
Motu

Atchin

Tanga

* Nakanai

“Pangasinan

Rukai |

Buli

Tohono O’odham

Abkhaz
Guaymi

Kui

Capanahua = .

- ‘Language Affiliation

Unafﬁlieted

" Unaffiliated

Afroasiatic (Chadic, E. Chadic)

Afroasiatic (Chadic, W. Chadic) -
Afroasiatic (E. Cushmc)

Afroasmnc (Berber)

Afroasiatic (Semitic)

Macro-Algonquian S
Andean-Equatorial (Equatorial,‘Arawakan) .
Andean-Equatorial (Equatorial, Tupi)
Andean-Equatorial

Andean-Equatorial (Jivaroan)
Andean-Equatorial (Tucanoan)

Australian (Pama-Nyugan, Southwest)
AuStrelian ‘(Pama-NyL'lgan, Pama-Maric)
Australian (Pama-Nyugan)

: Australian (Iweidja_n) .

Australian (Maran)

Austroasiatic (Mon-Khmer, Bahnaric)
Austroasiatic o

Austronesian (Oceanic, Phpua Austronesian)
Austronesian (Oceanic,_ NW New Hebrides)

Austronesian (Oceanic, Bismarck Archipelago)

Austronesxan (Oceamc, NE New' Gumea)

" Austronesxan (Malayo-Polynesxan, Hespero-

nesian)

Austronesxan (Malayo—Polynesxan Formosan

AN) e
Austronesian (S Halmahera ~ W New Gumea) S
" Aztec-Tanoan ‘

Caucasian
Macro-Chibchan (Chibchan)
Dravidian

Ge-Pano-Carib (Pano-Tocano)

S*
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46
47
48
49
50

51
52
56
58

60
67
‘68 .
69 .. :
72

73
74
75
76
71

78 .

79
80
81
82
83
84
85

86

87
89

Slave .~

Karok

Latin

Maithili
Baluchi
Modem Greek
Nerwegian
Yagaria

Ono
Nimboran

X653 -

Krongo. '

: Mwera

Tem
Engenni
Mano
Bari
Ngambay
Kanuri
Palantla Chinantec
Tojolabal
Zuni
Maidu
Shuswap
Lao
Chepang

Bawm

Lahu
Cantonese

Hokan

Indo-European (Italic)

Indo-European (Indo-Iranian, Indic)
Indo-European (Indo-Iranian, Iranian)
Indo-European (Hellenic) < '
Indo-European (Germanic)

Indo-Pacific (C New Guinea, E NG Highlands)
Indo—Pactﬁc (o} New Guinea, Huon-Fxmsten'e)

' ) Indo-Pacnﬁc (N New Gumea, N Papuan)
Yimas <. .l

Indo-Pacific (N New Gumea, Lower Seplk)

“““Khoisan

:',;\‘:Na-dene T v -
:nger—Kordofaman (Kordofaman) .
+ . Temne R nger-Kordofaman (nger Congo. w Atlanuc) :

.lnger-Kordofaman (Niger Congo Benue-Con- .

£0)

Niger-Kordof\anian (Niger Congo, Gur)
Niger—Kordofa;r;ian (Niger Congo, Kwa)
Niger-Kordofanian (Niger Congo, Mande)
Nilo-Saharan (Chari-Nile, E Sudanic)
Nilo-Saharan (Chari-Nile, C Sudanic)
Nilo-Saharan

Oto-Manguean

Penutian (Mayan)

Penutian (isolate)

Penutian

Salish

Sino-Tibetan (Kam-Tai)

Sino-Tibetan (Tibeto-Burman, Gyarung-Mish-
mi)

Sino-Tibetan (Tibeto-Burman, Naga-Kuki-
Chin)

Sino-Tibetan (Tibeto-Burman, Burmese-Lolo)
Sino-Tibetan

- ST

(7 27, I 7, B 7 I /]

ST
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Lang. # Language Name

Language Affiliation

Prosodic type

90
91
92
93
94

Dakota
Udmurt
Uigur
Buriat
Tok Pisin

Macro-Siouan
Ural-Altaic (Uralic)

. Ural-Altaic (Altaic, Turkic) -
- Ural-Altaic (Altaic)

Creoles

S

w U »n »n

* Phrasal stress only.

Appendnx B: Segmental processes of stress languages in the sample

The table below shows the fony-lwo languages (out of the sixty-eight languages in the ongmal
sample), which have word stress and do not have tone. The table is sorted first in terms of
“degree of predictability of stress” in the descending order fr_om most predictable (4) to least
predicable (1). Within predictability, languages are then listed by the “position of the primary
stressed syllable” (for stress types 3 and 4) in the order of initial syllable through final syllable.
These are further followed by “language number” in the ascending order, “language name”,

“morphological conditioning”, “vowe] reducuon". “vowel-lengthening” and finally “consonan-

tal-change”.

TONE | B B L ; C
5F i - 55 £ 8 g,
as3 &£E% S8 3 =8 5 55 335
2 5 . Afar Yes = Yes No .. ?

2 24 Nicobarese Yes ~ Yes No. Yes
2 48 - - Maithili Yes' Yes Yes . Yes
2 50 Modemn Greek Yes  Yes Yes -~ No
2 60 Yimas Yes Yes.  Yes No
2 82  Maidu "No. Yes Yes No
2 83 Shuswap ~ Yes. Yes | No = Yes
1 2 Basque .. Yes No No "~ No
1 Tigre . Yes Yes:  Yes
1 10 IslandCaib No Yes No. = Yes
1 12 Chacobo ~“Yes No No No
1 34  Pangasinan ~ Yes Yes No " No
1 39 ‘Abkhaz Yes Yes No - No
1 - 40 Guaymi = No  Yes Yes 7

1 58 Nimboran ~ No Yes No No
1 80 Tojolabal : Yes No No No

NOTES
1. The major class of exceptions to this proposal. are cases in which lexical stress has

developed directly from a tone or pitch accent system, with hxgh tone reinterpreted as
main.word stress (Clements and Goldsmith 1984; Salmon 1990; see also the dxscussnon of
Slavic languages in Section 9).

Hyman seems to assume that demarcative stress exists because it can serve the function
of helpmg the listener identify word boundanes If this were the case, we wouldn’t expect
it to evolve so easnly into lexical or morphologlcal stress (see below). Our own view is
much more mechanistic: we view demarcative stress as just one stage along an evolution-

- ary path; the explanation for its existence is precisely in its origins.
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.5" For instance, Mapuche (Araucanian) has alternating stress starting on the second syllable
of a “phonological word”. Thus two-syllable words ending in vowels may be stressed on
either syllable, and one syllable words are stressed only if an unstressed syllable follows.
Only in a few cases are stress patterns deterrmned by lexical words (Echeverrfa and

' o : g -3
£ ;‘3:% 5 2 %aé éa 3
I O L N
i3y $88 &, ¢ 2 3. I
asg. & &3 a8 =8 > >E .07%
-4 Initial 16 - Gugu-Yalanji :- No No No No
4 " Initial. 56 - Ono - - 'No No No No
4 Initial 81 ' Zuni ! ""No No No No
4 Initial 85 :Chepang ~  No No No No
4 Penultimate -~ 32 -+'Nakanai :No-  Yes No No
4 Final’ 22 . Koho (Sre). .- No... No No. No
4 Final 35 - Rukai No - Yes No No
3 . Initial 15 'Gugada . 'No = Yes No No
3 Initial 30 Tanga ? No No No
3 Initial "~ 38 Tohono O’od- “No.: Yes Yes  Yes
k o ham F
3 ‘ Initial 42  Kui R ”:No:_ No No No
3 Initial 51 -Norwegian . .. Yes. Yes Yes  Yes
3 Initial 93  Burat . No _V Yes+ No No
3 Init;i;all 94 Tok Pisin .No No No No
3 Secon.d 17 Alyawarra ..Yes. Yes No No
3° Second 90 Dakota = Yes No No No
3 Penultimate 11 Cocama No No No No
3 Penultimate 18 Maung - No No No No
3 Penultimate 20 Alawa No No No No
3 Penultrmate o 2 Motu ““Yes" “No" "~ 'No  'No
_,_3‘_' Penultrmate 2;7, ;Atchin . No No No | No
3 Penultimate 37 Buli No - ‘No'- - No - “No’
3 Penultimate 47 Latin “Yes 'No No ' 'No'
3 B l?enultlmate: . . 49 Baluchr Yes : No | No No :‘
3 Final - 91 Udmurt - Yes: 2 ?2 oy
3 Final ‘2" Uigwr  No  Yes No  Ne

Contreras 1965). )
4. Second syllable stress may arise from the lexicalization of an altematmg 1ambrc stress

pattern that ongmally had the utterance as its domain. s

5. Only Indicative forms are grven in the example but an analogous change occurred m the
Imperfect Subjuncttve ‘ o

6. The deletion or elision of a vowel next to another vowel was not counted as deletron

7. The numbers in Table 5 do not equal the number languages with vowel reductron since
some languages have more than one reductron process ) : : o

8. Both languages also have word-initial stress.

9. We requested help over the Intemet and several people sent us examples of consonantal
changes conditioned by stress in the languages they were famrlxar wrth We are very
grateful for all the help we received in this way. .

10. Gabas (1989) formulates the synchromc stress-placement rule as stressmg the penultrmate
if the last syllable begins with b, 1, gl Since historically /p, t, k/ became /b r, g/ at the
beginning of unstressed syllables, their presence indlcates that the syllable is unstressed!

Once vowel lengthening and gemination in stressed syllables has occurred, then it will
often be possible to predict stress from the .presence of these segmental indicators,
. especially if vowel deletion has also created exceptions ‘to predictability from word
boundaries. Thus predictability in terms of syllable weight may indicate that the language
has already gone through a period in which stress has conditioned segmental effects.:

12. Some studies have shown that the deletion of Spamsh 1/ between vowels is favored after

a stressed vowel. However, D’lntrono and Sosa (1986) have shown that there is consider-
{ able lexical effect on this process. The favoring of deletion in the highly frequent Past
! Participle morpheme -ddo may account for this apparent tendency Iti is probably not a

deletion conditioned by the position of stress.

11.
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