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Feet and words

" 4.1 TIntroduction: stress and accent
a . .
ictionary entries we often find a symbol, adjacent to or above one of t}
IS

lett indi i
‘Str:rs’ o{ffa word, t<') indicate the location of what is usually referred to
$s". If a phonetic or phonemic transcription is given in addition to tl’?s
e

orthographic form, the symbol is often a small vertical lj

chapter):
(1) a. /danden/ dungeon b. /dindgon/
/ 'msetj:dzzam/ methodism /méBsdizam/
/tr'betion/ rebellion fribélen/

This i L
Cil;;xs o§ tc;)urse meant to provide information about the correct pronun
1 01 the word. Thus the syllable followi i ;
' owing the vertical line i i
: 8 in (la
fh :;12}1::‘:&31 in such a way that it is perceptually more ‘prominent’ or ‘s(alie)nit?
Character;;edez sylljla.bles. In a language like English, this syllable is normally
§ vemng stressed. The exact i
: ‘ - phonetic correlates of stress
notor'lously difficult to establish.! For the moment let us simply assume tl?n:
prominence is achieved by enhancine varj i .
‘ riou i
Hom, s o g s phonetic properties, e.g. dura-
How 2
e 1ever, there are other languages - of which Fapanese is an often quoted
pa ;)t e (sefe e.ig. McCawley' 1968, Haraguchi 1977) — in which the primary
or of relative prominence is pitch alo i
: : ne, with other ph i
t ' ‘ . phonetic proper-
;Seshpla‘ymg a much less important role. Such languages are often refeliregi;
aving pitch accent, while lan i i
\ guages like English are cajl
l;nguages. In the remainder of this chapter we will o essaceant
than stress, to characterise the
) abstract
cated in (2): propery

use the term accent, rather
of ‘prominence’, as indi-

' For detailed discussi ij
tled discussion, see e.g. Shuijter (1993), van Heuven and Sluijter (1996), Dogil (1999)
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. ne, placed bef;
stressed syllable, as in (1a), or an accent on the vowel, as in (1b) (in thi(s)fot:;

we have i e |
been using the system in (la), and wiil continue to do so in this

4.1  Introduction

(2) abstract accent
(prominence}

property
types of stress-acoent pitch-accent
language (e.g. English) (e.g. Japanese)
phonetic duration amplitude pitch pitch
exponents

. In what follows we will not be concerned with the phonetic cues (or phonetic
~ exponents) that signal the accent to the listener, whether these be in a piich-

accent or a stress-accent language.
The information provided by the symbol indicating the position of the

accent is relevant to the pronunciation of all syllables of the word, even those

that do not bear accent. In English, unaccented syHables are typically pro-

nounced with a lax manner of articulation, leading to vowel recuction, Indeed,

in English, the least accented syllables usually contain schwa, the most reduced

vowel, which is never found in accented syllables {cf. the discussion in §1.3.2).

Thus, even though the accent symbol is associated with a particular syliable,
it gives information about the accentuation of the entire word.” Bach accent,
then, signals the presence of one accentual domain. In many languages, this
domain corresponds to the notion of ‘word’, so that between any two accents
there must always be a word boundary. Accents may thus play a role in pars-
ing sentences into words. In fact, in languages where the location of accent is
on a fised syllable in the word (e.g. the first one, as in Icelandic, Hungarian
or Czech), the exact boundary between words can be uniquely determined.
Thus, accent can have what is called a demarcative function,

The placement of accent may be predictable according to certain rules in
the language, or it may be a non-predictable property of individual words,
i.c. it has to be specified in the lexical representations of the morpheme or
morphemes making up a particular word. Languages thus vary according to
whether accent is rule-governed or lexical. Polish, for example, is generally
considered to be a language in which the placement of accent is largely pre-
dictable, regularly falling on the penultimate syllable, as illustrated by the
forms in (3} (from Halle and Vergnaud 1987a: 57y

(3) hipo‘potam NoM s¢  ‘hippopotamus’
hipopo'tam-a GEN $G
hipopotam-'ami [NSTR PL

? This property of accent is often called culminativity, i.6. ‘each word or phrase has a single strongest
syllable bearing the main stress’ (Hayes 1995: 24).
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Thus the addition of the suffix forces the
position in the unsuffixed stem to the penu
syllable may itself be part of the suffix, as in
suffix -ami. Polish accent placement, then, i
position of the syllable in the word. On the
need to have accent specified lexically for ne
language, given the existence of pairs of words differing onl
ment of accent (cf. Revithiadou 1999: ¢ch. 3):3

timate syflable, even though thig
the disyliabic instrumenta] plura]

other hand, Russian appears tg-

4) ‘glaski ‘eves (D) vs glas'ki ‘peepholes’
‘muka ‘torture’ vi mu'ka ‘Hour

In many languages in which accent placement ig

predictable, it is the seg.
mental make-up of the syllables which is rel

domain (we return to this in §4.4.6).

Returning to our dictionar
syllable are usually not provi
/"brardgrurm/ bridegroom, wit
bride, without, Clearly, thoug
¢f. (5a) and by

ded with an accent symbol; of. e.g, disyllabig
h an accent symbol, and onosyliabic fbraid/
h, the single syllable of bride can bear accent,

(5} a.  The *bride a'greed.
b. The ‘bridegroom a'greed.

In both cases the syllable /brard/ is accented,

To the user of the dictionary this causes 110 prob]
labic words such as these, the accent falls on the on
the fact that a monosyllable can bear

ems, since, in monosyl-
ly syllable. Notice that

* The situation in Russian is not ag strdightforward as we are suggesting here; various aspects of accen-
tuation in the language are in faet fule-governed, especiaily in situationg where the nember of fexically
determined accents in 2 single accentoal domain is either none or two. See §4.3.1 for further discus-
sion of this, Nevertheless, the basic characterisation of Russian ag involving “free’ accent is generally
accepted,

¥ In some languages, however, accented monosyllabie lexical items
d

are not permitted. These languages
emand that phonelogical word be minimally disyliabic. We co

hsider this phenomenoc in §.4.

98

accent to move from its originai

$ predictable on the basis of the

arty all of the morphemes in the!
y in the place.

evant, as well as the position of a.

4.1 Introduction

. ) od
. which bave full vowels are typically accented. This is (t)he Liasstcfli::r;l ;zgmt;e
i jectives and verbs. On the o ,
. to as Jexical words, e.g. nouns, adjec . -
:' fn?ords which normally occur onlyrwith reduced vowels are not generally

ceented, and belong to the closed class of grammatical world§, such as/d;tertm
. iners (e, g. /8of the), pronouns (e.g. /Ban/ them) and prepositions (e.g. /ot/ ar,
m £ »
f, ftuf to).? -
mAn utterance, then, consists of a sequence of accented and rion acce;}tzd
1Eab3l,es In probably all languages, utterances have an mtonatnm;ai ?me (ihy
e ' i ich the pitch changes during the
i he way in which the p !
olinger 1978), created by t ‘ ‘
(Isteraice The manner in which the pitch movements th?t m:'elke up tt‘?ns
. lody are lined up with the words in the utterance provides informa %on
e 5 3 e .
ams to which parts of the utterance are ‘important’. In addmc?n, mtonatlc;z;
ntours also provide cues to the overall syntactic and semantic structure
CO 3 . 11 2
utierances, i.e. the grouping of words into meaningful chunkst. A
sh, i 15 gi ¥ i t parts 0 -
i ¢ s given to the importan :
In English, perceptual salience i ) ot ot
ini ted syllables of certain words with sp :
ance by lining up the accen . ol ek Specite piLeh
i ts. That is, an accented syliable may .
o o e e ing i hat the listener can easily
i itch t bles surrounding it, so tha
a higher pitch than the sylia the list Y
idengtify it, or a constituent (a word or phrase) ofk WhéCh 1.Ldfo-rfz:: e;:::r;ple
i , id to bear pitch peaks. Consider
important. Such syllables are sai % b
{hepsentence Britien composed a lengthy symphon}.z ['britan kem patzz;l o ley
*stmfent/. We might represent the structure of this sentence as in (6):

6 H

Britten composed [A LENGTHY SYMPHONY)

Here the pitch peak, represented by # (for high tone), is associated with the
t syllable of symphony. ' .
ﬁrietyus assume that the above utterance is an answer to the q1-1e§t10n. W‘ha;
did Britten compose? The important constituent of the utterance is in th}S T-di
l ' " ’l - . - ey
a fengthy symphony. This constituent is in focus (indicated in 1(6glb¥ catgitacisn
' is H i ‘ llable in the con-
i ite lined up with the accented sy :
tion), and the pitch peak is : for beatin s i
i e not normally candidates for bearing
stituent. Unaccented syilables are no : X
p;ak' for example, the second syllable of symphony (f3/) in (6) could not bear
k. _
: pbjate that there may be more than one accented syllable in an utte;a:nc;
o . . p . « e
which can potentially form the pitch peak. Ff)i example, ffdwe lihbgiz fe
tone in Britten composed a lengthy symphony with the accented sylla

Qr g e s 1n CE € al ees {1 §3 ).
3 discussio such S LE. Collins S {
a 1 of the use of such reduced or weak fory RFP s and M 996 4
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word lengthy, the utterance would be more likely to be an answer to a ques.
tion such as What kind of symphony did Britten compose? In the answer to

this question, the constituent in focus is lengthy, as in (7) (as indicated, 4

lengthy symphony is still a constituent within the utterance, even though it is.

not in focys):

(7} H

Britten composed [a [LENGTHY)] symphony]

The rules governing the location of intonational pitch peaks in English are

highly complex, and we will not discuss them here.® However, it is clear that, -

just as a lexical word contains one word accent, so a phrase contains one

phrasal sccent. Thus, a particular syllable may be accented with reference to

several inclusive domains, as shown in (8), Britten was a British

sh composer -

'briten woz 3 ‘brityf’ kem'pauze/ (a possible answer to the question Who was
Benjamin Britten?);

®

tone

H
X % phrasal accent

X x X ward accent
[{Britten [was [ BrITISH COMPOSER]}]

(We use x to denote the presence of an accent at the relevant level.) Here the
first syllable of Britten and the second syilable of composer bear both word
accents and phrasal accents — they are the heads of their respective phrasal
constitutes. In addition, the second syllable of composer also bears the pitch
peak of the entire utterance. The first syllable of British, however, has only
word accent.

In (8) it is not possible to associate a high tone with either of the words
that belong to closed classes (was and a), in order to show that the phrases of
which they are part (was a British composer and a British Composer, respec-
tively) are in focus. Such words can only bear pitch peaks if they are them-
selves placed in focus, normally in some kind of contrastive context, as in (9):

(9} H H

I'said {[A] fengthy symphony], not [[THE] lengthy syrmphony]

In this case, the unaccented word is not Properiy contained in a focused
constituent, but rather itself forms a focused constituent, Notice that in such

¢ Sec e.z. Fuchs (1976}, Gussenhoven (1984), Baart {1987}, Selkirk (1984a, 1995) and Ladd (1996) for
extensive discussion of these issues. B
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cases the word is pronounced with a full vowel, rather than in its normal
weak form. | ’ ‘
This strategy can also be used to place‘_normaliy unac?en'ted syllables“m
olysyllabic words in focus, yielding utterances such as I didn’t say Ham[u;r},
Eut Ham[pural. Again the focused syllable will be pronounced with a full
! g Tot/.
wel, e.g. /hem'let/, not */hem . .
VOUp to gnow we have been assuming that only one syllable in p()lys)-(ﬂi.iblc
words can be accented. However, this is clearly not the case; in many diction-
ries a second symbol is used to indicate what is referred to as sg:endary or
ion-primary accent, as in {10a). Indeed, when words are sufficiently long,
more than one non-primary accent can be found, as in (10b):

10y a. [harskem/ hurricane
fMelo favn/ telephone
l'kompon seit/ compcnsatfa
/ kompan'serfan/  compensation
/ mstra'mentol/ instrumental

b. /nstromen‘telity  instrumentality
/mps leeti'kaulel  Apalachicela

The indication of non-primary accents show§ that not all _syl%z}bies lackirl;eg
the primary accent are felt to be equal in salience. In E'nghShé or ixgg:y;a,
syllables marked with a non-primary accent symbol typically do ;10 iﬂi
reduction to schwa. Rather, like primary accented vov\.zeisl, they a've a "
vowel quality.” Nevertheless, such syllables are less salient th'ag gr;r.ri;rymh
cented syllables. Furthermore, they normally cannot be associated with p

peaks, so that (11) is not possible:

(1) H

*Britten composed [A LENGTHY ORA'TORIO]

Although it is possible to distinguish flegrees of non-primary aicceitcs; rx:;g
lexicographical works do not distingms'h betw§en, -fO‘r examp ?’ $ condary
accent and tertiary accent. However, Glr'nson, in his mtroduct;@h  Joves
(1977, observes: ‘Many long polysyllabic wordf or compo.unt-s adecon_
secondary stresses preceding the primail'y, e.g.” Cross-examina 1on,coﬁdary
tamination, mispronunciation, intercontme;xtai ,tetc;.sé)'f fih;e{ é\:g}: ondary

irst is the stronger . . . I have chosen to _
Ztrr}{zsfsg’. t}}:rgzz:i:gﬂnationg” I'krosig,zemi'nel/n/ with the convention that

Some words have allernative realisations, such as Mrricane, whose finat syilable may either bear
A * ¥
h alt »
SECO¥ d:iy accent (l' ]ii\[a,kelfi-") or be unaccented (l’ lkt\lakﬁilh- The qualzty of the vowel depcnds on

whether the syllable bears accent.
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the first sign ' is subsidiary to the second ' (I1977: xxiiiy’. At least the distinction

between primary and secondary accent is represented in most dictionaries,

In our discussion so far, we have suggested that the presence of an accent -
signals the presence of some domain, Thus a primary accent signals the :
word domain and a phrasal accent signals the phrasal domain, as shown in

(8) above. Given this understanding of the notion accent, secondary accents
must be properties of a domain that is smaller than the word. This non-
primary accent domain is the foot, which we introduced in our discussion
of the prosodic hierarchy in §3.1, and whose existence we will defend in
§4.2. Words, then, may consist of more than one foot, so that oratoria, for
example, has two foot accents, but only a single word accent, as in (12):

(12) x word accent
X % foot accent
oratorio

The introduction of the foot allows us to extend the notation of (8) as in
{13), for the phrase ¢ lengthy oratorio /s 'lenbr ore*torraul:

{13) H tone
{ x ) phrasal accent
{x ¢ X } word accent

G0 (X - ) foot accent
¢ 66 6 06 6 g ¢

o leg 81 b ro tor ooy

At the lowest level syllables are gathered up mto feet, by procedures which
we consider in detail in the remainder of this chapter. This gives the three feet
lengthy, ora- and -torio in (13). From now on we indicate the unaccented
syllables in a foot with dot, and the accented syllable with x. Notice that
the initial syliable of the phrase, a, remains unfooted, and is therefore not
marked with a dot. This is typical of elitics, i.e. unaccented grammatical
words which normally occur in their weak form, and which are not incorpor-
ated into the foot structure.® The feet are organised.into phonological words;
each word bears one word accent. At this level, we mark those foot accenis
which are not selected as word accents with dots. In general, then, x indicates
the head of any domain; - its dependent sister or sisters, Finally, the words
are combined to form the single phrase in ( 13). There being only one phrase,
the phrasal accent also bears the pitch peak. The hierarchical structure in

¥ Thisis a simplification: ciigics and, more generally, syllables with unaccentablie voweis must ultimately

be incorporated into the prosodic structure, either at the foot level or at higher levels (cf. It and
Mester 1992; Peperkamp 1995; Nespor 1999).
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(13) is referred to as a bracketed metrical grid. {cf. Halle a?dhv(jrgn:idjiiii,
Hayes 1987, 1995). As we have already p?lnted out, efxc hom 1 o k;
word and phrase ~ is c‘haracterise;_d{wpy 2, sﬂzn‘gl.e accen?, i:e. there ;s i t'vi
syliable which is ‘stronger’ than the othiers. This is the principle of culminativity
i i 2 above. '

miivméo:lfgu?c}i I;(Z)t:ice that bracketed metrical grids are .formaily eqmvaéent
to tree structures incorporating headship, of the t3_/pe Whlf:h we -useid tf)tc tahr;
acterise syllable structure in Chapter 3. The tree in (14} is equivalent to

grid in (13):
(14)

-

2 2 1 QU

We use here the symbols for foot, word and phrase introdluced in (9) in
Chapter 3. In what follows, however, we will represent accent in terms of the

grid.

4.2 Feet N —
The term foot is familiar from the study of the metre of traditional verse

forms. Verse of this sort makes use of a number of ‘L?ifferent fozt tgptisé
among which the trochee and the iamb are the most fanlnilar, and, in it; e;}ted
simplest. These two metrical foot types involve altern‘atxons ?etwee; talr1 oned
and unaccented syllables; syllables are thus grioupc'ad mt(.) palrs,.an er o
form binary feet. Trochaic and iambic feet d}ffer' in their prowen:i ;;nsthe
ence patterns; in trochaic feet, the first sylla‘r_;ie 1§ more le'Oi"Illl‘:n N
second, while in iambic feet the opposite relation holds. This IS.S oOwn i ,
which uses the notation of Kiparsky (1977 and Hayes (1983):

(15} a. Trochaic
5§ W 85 W S W 5 W S W § W
(o o)(c o)(c oo o) o{c O
b, lambic
W S W § W S5 W § W § W §
{6 o)(ic 0)(c o 0)(c (s O

" Here ‘w’ denotes the weak syllable of a constituent, and s’ the strong syllable.

Thus the trochaic pattern can be represented as in (16a) (from Longfellow’s
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poem “The Song of Hiawatha’), and the
(from Shakespeare’s Richard 1T, Kiparsky 1977
" marks a strong syllable, and ~ a weak sylabie):

(16} a. s w8 w SWoos w
(On thé) (shére stdod) (Hi-8)-(w4-thi)
8 w s WS w g ow
(Thrned 3nd) (waved his) (kdnd &c) {par-ting)
b. WS W 3w $ w3 W s

(Thé lij-(6n dy)-(ing thrist)-(&th férth) (his péw)

In verse traditiong such as these, the number of sy
fixed; in the case of trochaic and iambic patterns,
cented and one unaccented syllable, In patterns with
the foot will still have only one accented syll

ltables in a foot is usually
there is exactly one ac-
more than two syltables,

able — as we have seen, the foot
domain is defined as containing one accented syllable ~ but more than one

unaccented syllable. Thus a dactylic pattern is shown in (17

(07 Dacryiie
5 WW s ww s owow 5 wWow
© ¢ oo o S){o o oo ¢ o)

This pattern is illustrated in (18) (from Ralph Hodgson’s ‘Bve’):

18) s w w g wow
(Eve with hér) (bas-kat wis)

5 W ow 5w w
{Déep In the) (bélls and griiss)

These verse patterns involve what Hayes (1995: 372) refers to ag eurhyth-
micity. Eurhythmic patterns are those in which accents ‘are spaced not too
closely and not too far apart’. More generally, the optimal eurhythmic pat-
tern is one in which the accented syllables are equally spaced.?

This pattern is clearly achieved if the

intervening unaccented syllables vagies, In
essentially interpreted as g unit of
of a fixed number of feet, with the
" It is possible to suggest that such rhythmic comnsiderations

referred to as ‘secondary accents’ in §4.1. That is, after

A0y remaining sequence of unaccented syllables, if it jg sufficiently long, will be assigned a ‘rhythmic
pattern’, thes avoiding what are sametimes referred to ag g thythmic ‘%apse’ (a sequence of too Taany
unaceented syllables: see e.g. Selkirk 1984a; Nespor and Vogel 1989; Visch 1989y,

determine the accurrence of what we
Primary accen! has been assigned in 2 word,
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‘prototypical iambic pentameter
189) as in {16b) (where

4.2 Feet

i ughl
accented syllables being roughly isechronous — i.e. Fhey tenc.i t{: ;j;:t:; f: :(; rglesz
i i ept of the foot in verse is
ual intervals of time. The concep . i ve
:21xivalent to that of the bar or measure in music, with the accented syllable

STy 4 < . . ) i
being equivalent to the first (strong) beat of'the bar. Abercrombie (1965: 22)
for example, provides the following scansion:

S wos
19 wWOW 8§ ww 8 w v:f 5% ’
) "Tis thé {mid-d& 3f} {night by the) (cis-ti&) (clock)

We ignore here the first two syliables, which on this arTalys.is do not forrr'; a
foot, but rather belong to the final foot of the previous line, if presant: N;mce
that,the number of unaccented syllables in the four complete feet yaries ronf;
erc to two. Nevertheless, the accented syllables occur at regular intervals o
Z . ,
i y ily spaced.
e - they are more or less equa _
tm'lfhe rhythm of this type of verse, then, depends on the ssruc;}lr; of v;rs;,
i i les, which would be
] : ting the number of syilables, |
feet, rather than on simply coun ‘ . 1
’ t there are other metrica
i the type of verse in (16)." Bu ‘
a possible strategy for . e ey metrical
i arty foot-related. Germanic alliter \
henomena which are clearly :
Example involves alliteration between stressed syllables, I.f":. between t?e OHT;:Z
of the ﬁ;st syllables of feet, as evidenced by the following extract from
Old English epic poemn Beowulf (lines 4-7);

(20) Oft 'Scyld *Scéfing 'sceabena 'breatum,m
'monegum 'm&ghum ‘meodo-setla of 't8ah;
'egsode 'Borle, syddan ‘®rest 'weard o
'feasceaft ‘funden; he pas 'frofre ge'bid.

where the initial syllable of the first three feet of each line z.nust alli_te;ate (;2
the first ine on /[ (perhaps /sc/) <sc>, in the second on /m/, in the third on
i 1.
empty onset and in the fourth on . ;
Vii)/iZhin this essentially verse-based approach to tf}xle &;102 hlrtn 1‘s Zitge;ln?;ggzn
isati ] tends to the rhythmic
that the temporal organisation of verse ex Pt
bie 1964). In a language like English,
f spoken language (e.g. Abercrom -
Shenp any of the structures in (21) would be permissible (we use the bracketed
grid notation of (13} above):

i in hi is ‘Christabel”
'* Indeed, Abercrombie notes that Samuel Tayior Colerkdge, lnuhxs .pretb"a(l;f t: hxsf;):i{rineé hristabel
n 16;1(‘5 from which (19) is taken, observes: “The metre of Chnst-ab]c i };{each ed on @ new
m‘n ipl;:‘ namely, that of counting in each line the accents, not the syiables . . .
principle: : :
will be found to be only four.

"' Seyld Scefing often deprived his enemies,

many tribes of men, of their mead-benches,
He terrified his foes; yet he, as a boy, s for the

{ ify fate made amends for that. - .
had been found & Wﬂl(f%ri*;f Irfe‘;?:r!fmtranslated by X. Crossley-Holland (1968). Loadon: Macmillan)
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2l a (x ) bo{x .
G S ¢ o
0 0 0 o S 0 ¢ ¢ g

where the different types of foot are instantiated by the forms in 22y

22y a. silly b, syllable €. sedentary d. generalising

This approach is motivated by the claim that B
guage, ie. one in which the ‘rhythmic pul
determined by the timing relationship be
each accented syllable coincides with an
between them is roughly the same. Stress-timed languages such as English are
often contrasted with ‘syllable-timed® languages such as French, in which
isochrony is attributed not to stressed syllables, but to syll
Thus, in a syliable-timed language, ‘each syllable is aligned
the metrical grid’ (Selkirk 1984a: 41). One way of interpre
that every syllable forms a rhythmic foot by itself, on the assumption that the
foot is the basic unit of rhythm. Even in syllable-timed languages, however, it
has been argued that the foot may be branching: thus Selkirk (1978} argues
that the foot in French consists either of one syllable, as just outlined, or of
two, but only if the second syllable contains [o]. Thus foot structure in French

can be illustrated by (23), for mon petit gargon Ims psti garsd ‘my little
boy’:2

se’ or the ‘beat’ of the language is
tween accented syllables. That is,

ables in general,
with a . . . beatin
ting this is to say

(23) (x Y () () foot accent
S ¢ 6 6 0o

m3 po i gar s3

Thus only two foot structures are possible in French: unary and binary.
The approach just outlined appears to aliow for a wide range of foot types,
ranging from the unary feet in (23) to unbounded feet containing a large
number of syllables, such as (22d). However, the unbounded structure ig
{22d) ignores the secondary accent on the fourth syliable of ‘genera,lising,

which might better be represented as containing two feet, as in (24) (cf. also
(13) above):

@Y x - qx foot accent
S 6 0 5 o

g ne ra i sing

" The distinction drawn here between stress-timed angd syllabie-timed Ia

nguages is not uncontroversial,
and is certainly not as simple as suggested here (see e.g. Daner 1983,

Nespor and Vogel 1989),
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nglish is a ‘stress-timed’ lan-

isochronous beat — the distance

4.3  Fixed accent and free accent systems

The two feet in (24) together form a word, in which the first accented syllable
is the more prominent, as shown in (25):

(25) (x . ) '\f’{)i’d aé-_CEIlt
(x - Yx -) foot accent
G 0 6 ¢ ¢
ge ne ra i sing

How, though, do we know which svilable in‘a foot will bear the ac?ent, aztxd,
indeed, which of the accented syllables will be the most prominent, ie.
. 0 |
pr;?n(?{rizc;: that all the foot types which we have considered so far dzspia)} OEE
common property: the accented syllable occurs aF qne 'ot.” the edges o :hz
foot. In the case of trochaic and jambic patterns, this is trzvm]l, of cou‘rse - :
accented syllable musz be at an edge: it is the first of' twe‘m the ciasci ? a
trochaic foot and the second of two in the case of an xamt.nc foot. r; a; gez
feet, however, this still holds. Thus the accented syllable in a dgety ic O?h
(s w w) is at the left edge. Typically thougl‘z, we do.not find foot typ}f}:s SUC
as W s w, in which the accented syllable is in the middle of the foot.h ;
Moreover, primary accents, as we shall see, also prefer to olccur at t : € ie}
of a word. In general, then, the strong element of a{1y censh?u&nt pri.s ell'sles
be peripheral, as pointed out by Liberman (1973). This also mlrroz: ptrzcmost
of versification, in which, again, mitial and/or final feet tend to be t e'm
prominent in the line. Liberman suggests that the edge preference of przmaﬁy
accent and the alternating character of non-primary acc':ents follow r.?atur? {
if we assume that assigning accent involves fitst grouping syllables .m;o eet
and then assigning primary status to the accent of the leftmost or rightmos
foot within the domain in question.

i ccent and free accent systems
We rett?n f(:}\‘:dt: the difference between the two types of accent systerns
discussed briefly in §4.1, those in which the accent apparently fails {;n S:
particular syllable in the word, i.e. fixed accent systems, as opp'osc.sd to ttore
in whiéh the placement of accent is not predictable from .the syllabx‘c stfuc ltlhe
of the word, i.e. free accent systems. In particular, we .w1.1E be consxdeu;gth t
status of English with respect to this distinctioln.‘Wij 1s.1t, o?e .may zas ‘?, Thails
accents are indicated on a word-by-word basis in English d.zctlonarc;es. o
would appear to suggest that English is n{l)t a language with ﬁxel acisl X é
unlike for example Polish (which we saw in (3) appears to be a languag

i R he w s w oot type, the amphibrach,
¥ We should note, however, that appeal has somet}mes bm} made to the ich e considor g4 s
notably by Halle and Vergnaud (19872), in their analysis of Cayuvava, whi
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which has accent fixed on the penultimate), Finnish (fixed initial accent) o
Tibatulabal (a language spoken in Southern California which has fixed fina]
accent). In all these languages, the location of accent is predictable by refep.
ence to (distance from) one of the word-edges. :

The large number of possible accent patterns in English, iltustrated in {26,

Suggests at first sight that it is 4 language more like Russian, i.e. one in which’

accent is free:

(26) ‘abstract (aD3, NOUN) 'marma Jade
ab'stract (verB) se'rene
ca'sino Apalachi'cola

This range of possible patterns means that English dictionaries, as we have -
already observed, tend to mark the accents in each word, However, we wil]j:

show below that the placement of stress in many English words is in fa
predictable, so that it does not provide an example of a free accent syst

3

ample of a system in which ‘stress can only occur on one of the first two

syllables of the word, but beyond this it is unpredictable’, as shown in 27 -

(data from Ebeling 1966: 39):

@7 ‘hocro ‘threshing floos hoe™o  ‘honey’
'Qadal  ‘wall (cen sGY ga'dal ‘wall (vom rLY

That is, accent is “fixed’ in the sense that it must occur within the ‘window’
formed by the first two syllables, but is ‘“free’ in the sense that there is no way
of predicting which of these syllables will bear the accent in any particular
word (although, as Anderson observes, ‘some grammatical categories are
associated with stress on a particular syllable’, so that the difference in the
patterns for the genitive singular and nominative plural forms for *wall’ in
(27} can be attributed to prediciable morphological factors).

Similarly, there is probably no fixed-accent language in which the accent is
located in accordance with a rule that refers to word-edge and nothing else in
all the words (simple and cormplex) of the language. In this respect, let us
consider Polish, an example of a fixed-accent language, in a little more detail.
Although Polish has reguiar penuitimate accent (28a), we find morphologic-

ally simple words that have antepenultimate accent (28b) and also some that
have final accent (28c):

(28) a. regular penultimate " mar'molad  ‘marmalade {(GEN pLY
wi'osna ‘spring’
208
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] it i ‘university’
b. irregular antepenultimate uni‘wersitet ‘un. 3:
gra'matyka ‘grammar

i i I L re'li%m ‘regime’
¢, lrregular fina e TOER s
Exceptions such as those as in (28b, ¢) (which in Polish are .often Iitl)anwc?rc;s')
n only be dealt with by providing their lexical representations w1.th gn mdi-
Ca’sion of which syliable is accented; the regular cases bear no such mdlcat.ion,
CaHowever more interesting are those cases in which apparent except_lons
themselves ;"orm a subsystem of some kind, so that a ianguagz n;ay be said to
is is oft i SOIMe non-
lar pattern. This is often determined by .
have more than one regu : . o o
mbership of a specific word ¢
ccentual property, very often me )
j\var above), such that nouns behave differently from ver‘bs, for examp'le.
Thus, morphological properties often interfere with the basic ‘accfzntual pdm;l
ciples’ o? alanguage. Some of the apparent irregularity in English is caused by
1l now show.
tors such as these, as we sha ‘ . .
faCChomsky and Halle (1968) provide the first extensive generative anaf;lyskis of
: i inei i is briefly here.
i i the principles of their analysis
cent in English, and we consider : ‘ ‘

?)Cn the basis of the forms in (29), we might conclude that English takes

primary accent on the final syllable:

(29) a. ap'pear  sur'mise
col'lapse  u'surp

b. su'preme re'mote
ro'bust  ab'surd

However, the words in (30) appear to contradict this claim:

(3 a'‘rena an'gina
sy'nopsis  fi'asco
Chomsky and Halie observe that this difference is due to ;;h;a differené nz:lrc;
i : in (29a) are verbs :
ice i f the words involved: those in (
phological categories o . ) are verbs and
i jecti i ds in (30) are nouns. Thu
those in (29b) adjectives, while the wor ' . tress f
on the final syllable if the word is a morphologically simple verb or adiective,
but on the penultimate if it is a noun. -
Another Svay in which morphology yields apparent counterlexampilles to -tl:t:
involves affixation. For example, we have ju
stress patterns of a language invo : ‘ : e have Jus
) jectives i iike verbs in taking accent on
that the adjectives in (29b) behave ‘ he
z:i;b;e However, as Chomsky and Halle (1968: 81) point out, the adjectives
in (31) apparently deviate from this pattern:

{31) ,anec'dotal  ,uni'versal
mo‘mentous  de'sirous
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However, these items are morphologically complex:

(32}  ANECDOTE+AL UNIVERSE+AL
MOMENT+OUS  DESIRE+OUS

Whatever the accentual pattern of the word from which the adjective is derived,

the primary accent falls on the syllable immediately preceding the derivationaj
suffix,

Other suffixes are ‘accent-neutral’; they have no effect on the stress pattern

of the word to which they attach:

(33) a. di'vinely DIVINEH,Y
vulgarly VULGARALY
b. ma'rinehood MARINE-+HHOOD
‘adulthood  aApULTHEOOD'

¢ e'xactness EXACT-HNESS
'wanton WANTON+NESS

Whatever the details, it is apparent that English is not a free-accent lan-
guage. Rather, there are a number of interacting principles which determine the
accentual pattern, one of which, the internal structure of the ‘target’ syllable,

we consider below in §4.4.2. Moreover, even though English has words con- -

taining a large number of syllables, the syllable which bears the primary
accent is virtually always one of the final three;

{34)  Apalachi‘cola's «archi'pelago
Winnipe'saukee a'sparagus
:Constantinople ge'ranium

Notice again that the suffixation of accent-neutral affixes may override thig
restriction:

{35) a. 'desperately DESPERATEHLY
b. 'bachelorhood BACHELORAHOOD
¢ ad'venturousness ADVENTURBHOUSHNISS

Morphology can play a role even in languages such as Russian, which, as
we have seen, is considered to have a free-accent system. A language like

" We return in $4.4.2 to the reasons for the antepenultimate accent in w

rigorous. This has to do with the weight of the rhyme of the target syliable
in these cases).

"* For speakers whose
syllable: /o'dalthud;,

" The readsr may wonder why we choose to illustraze our argument with such a
words, A perusal of the Lterature oa aceent would guickly vield a large
appears 1o be a consequence of the fact that iis difficult to find
many syllables; ‘native’ polysyllabic English words tend to:be ¢
suffixes, e.g. excommunication, '

ords such as maxinal and
for accent {the penuliimate,

pronunciation is L'dalt/, stress on the derived noun remaing on the second
pparently exotic Engfish
number of such items. This

morphemes in English consisting of so
ompounds or contain prefixes and/or

210

4.3 Fixed accent and free accent systems

Russian is a lexical accent language, as accentuation has to ble‘ mgrked in the
lexicon. However, even in such free systems we find regulantms in morp};om
iogically complex words: when m@?rphc;flcs are C{?mblnec? to for:in words,
rules will decide which syllable will receive the pr_mlnar{? {i.e. word) accent.
Revithiadou (1999) observes data such as the following:

(36) NOM SG NOM PL L ,
a. golova [gala‘val golovy [ golav%} head ’
b. rabota [ra'botal raboty [ra'boti] ‘work .
c. gora  iga'ral gory [ge't]]  ‘mountain

It will be seen that the relationship between ‘the a,ccenujsal Patterns‘ of ‘th;;:
singular and plural forms of these three Russian nouns is dllﬁ”ere.nt in eac
case. This can be explained by assuming that morphemes diﬁ‘er. in Russian
in being lexically either marked or unmarked for accen't. Th‘at is, although
Russian is a free-accent language, not every morpheme is lemc-ally‘ accented.
Furthermore, certain morphemes may be lexically ma%'ked as being une'tccen‘z—
able’ — they reject accent wherever possible. The vamogs morphemes in (36)
can be assigned the following lexical accentual properties:

(37) a. wmmarked golov- Jgolov/  ‘head’ ,
-y fif ‘FEM NOM PL
b, marked ,
accented ra'bot-  fra'bot! ‘work
'a lal FEM NOM 8¢’
ungaccentable  gor- Jgorf ‘mountain’

if an unmarked stem combines with an accented suffix, or an.accented stern
with an unmarked suffix, then the accent is realised f)n the lexically accented
syllable, giving e.g. golo'va and ra'bory. Similarly, if an unac‘cent.abie ster:;
(e.g. gor-) combines with an unmarked suffix, the suﬁ?x ret‘ams —:ts ac:;:er;1 .
giving e.g. go'ra, to avoid violating the “unaccentable spe.clﬁcat:on of t ?
stem. That is, if there is only one lexically speciﬁe(? accent In & sequence o
morphemes, that accent will be realised, as we might expect.. If, howevez
both stem and suffix are accented, then the sequence has fwo iexma‘léy matrke

accents, as in ra'bot + ‘a. Under these circumstances, one acce‘nt is omltte.ci,
to give the realisation ra'bota. What happens if there are nf) lexical ac;:'en‘isl in
a particular sequence? If two unmarked morphermes combine, the realisation

- of accent appears to be governed by a general rule stipulating that the default

accent is word-initial, so that golov + y yields 'golovy. Thl'ls even a free-accent
languége such as Russtan is subject to certain accentuation rules.

7 Underlying /of in Russian is realised as [a] in unaccented syllables.
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(38) a. ‘'anecdote \anec'dotal
‘incident  inci‘dental
universe | uni‘versal

b. 'journal .Journa'lese
Tai'wan | Taiwa'nese!®
Java Java'nese

Dutch has a set of prefixes which a

te accented when combined with verbs,
as shown in (39):

(39 a. ‘'voeren  ‘to lead’ 'opvoeren ‘to petform’
‘fossen ‘to unload’ ‘foplossen ‘to solve’
b. ‘staan ‘to stand’ ‘uitstaan ‘to put up with’
rap'geren  ‘to shunt’ itrangeren ‘4o put out to grass’
¢ 'keren ‘to turn’ 'omkeren ‘to turn over’
'kopen ‘to buy’ ‘omkopen ‘to bribe’

Thus these prefixes are accent-bearing,
they override the accentual pattern of t
in turn must yield to the demands of ¢
where the forms in (39) are combined

and must be lexically marked as such;
he original morpheme. However, they
ertain other suffixes, as shown in (40),
with the adjectival suffix -baar “-able’;

(40} a. op'voerbaar ‘performable’
op'losbaar ‘soluble’
b, onuit'staanhaar ‘unbearable’
vitran'geerbaar  “able to be put out to grase’
¢ om'keerbaar ‘able to be turned over’
om'koopbaar  ‘bribable’

The suffix -baar attracts accent to the immediately preceding syllable, and
obliterates the lexical accent of the prefixes in (40).

Having discussed affixation, we now turn to compounding, Members of
compounds behave like independent domains for accent in many languages,
although they may fuse into a- single domain. In English, for exainpl‘e,

" The shift of the original zccent

of Taiwan to the first syllable is the result of 2 process whick s
independent of the faet that e8¢ 1

$ al accent-bearing affix (see §4.3.1 for further discussion.
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compounds behave differently from phrases with respect to the1f accentu;t-
-~ tion: whereas phrases in English typically have «'fl W 5 pat'tefn, co.nr‘ipoun ]
show the reverse, s w. This resuits ipcg;i;?n;gal ‘mmu{xal pairs’, fa.mlifffr froLri
the literature on accentuation, such as a black ‘hoard *a Iboard which is bi?'lc

vs a 'blackboard *a board for writing on with chalk’; cf. 'greenfly vs green Ay,

'White House vs white "house, ete. In terms of the representation in (.13}, we
need to add an extra grid layer to represent the compound accent, as in (41),
the representation for White House politics [, wait haus 'politiks/:

CIS I X ) phrasal accent
{(x ) (x ) compound accent
(3 (0 (% ) word accent
(0 0 (% 3 {x) foot accent

a O (4] (8] [+]
wart haus po It tiks

(Notice that the first syllable of politics, which is not a compound, is vacu-
ously assigned an accent by the compound accent rgie.)l .

The various phenomena which we have been cons1der1T1g ~eg the prefer-
ence for accents to fall at the edge of domains and the mteracpon bethzen
morphological structure and accent - have to be ac:f:ounted for in some k'md
of formal theory of accent. Before we move on to this, though, let us consider
the role of non-primary accents.

4.3.1 Non-primary accent -

To what extent do the generalisations relating to ‘{he placement of pr%mfn'y
accents apply to non-primary accents as weil? AS. in the case of the p‘rlmdiry
accent, the position of the non-primary accent in many languages is rg e~
based. The simplest case is that in which these accents form an alternating
pattern moving away from the primary accent. An example of a languaie
with a system like this is Warao, spoken in Venezuela. storne (1966: 115)
observes that in Warao ‘alternate syllables are stressed with a \I\feakc?r §ec9}nd-
ary stress, counting back from the strongly stressed syllable”. This is illus-
trated by the forms in (42):

(42) ko'ranu ‘drink itV ,
kona'ruae ‘carried awa_y
yi,wara'nae ‘he finished it’

Jnahoroahaku'tal  ‘the one who ate’ . ’
e ntaho,roahaku'tai  ‘the one who caused him to eat

In a system such as this, the syllables preceding the primary accent ar§
gathered up into trochaic binary feet, with the first syllable of each foot
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being assigned a secondary accent. If there is an odd number of syllables in

the word, the jnitial syllable remains unfo is gl
, oted. This gives the followi -
ture for enahoroahalcurai: g orne strue

(43) (- . . X ) word accent
CED R CONRD N IS W e foot accent
6 06 6 6 6 6 ¢ g g

¢ na ho ro a ha ku ta i

Just as with primary accents, the placement of non-primary aceents may be
affected by morphological structure. In English compounds of the type blgck
board an.d petrol station, the syllable of the second morpheme, which lexicali "
bears primary accent, is realised with secondary accent wher: it forms a com}—,
pound, as in (44), perrol station !'petral stesfon/:

44 (x ) compound accent
X J(x word aceent
= foot accent

¢ ¢ 0 o
Pe tralster [an

Thus, the location of non-primary accent in these compounds is dependent
on .thé location of the primary accent in the units that they are composed of.
tI‘hxs 1s generally also the case when words combine to form a phrase which:
m English vields a w g pattern, as in New York, hard-'boiled Rugb); Union
and | weight-'sensitive. However, if such phrases are them’s«:sives part of
compounds, we often encounter sequences which violate the principles of
curhythmicity discussed in §4.2, for example because two accented syliables
are ‘too close’ after compounding, as illustrated by forms such as New York

Pizg:j,)hard«boiled egg, Rughy Union president and welght-sensitive stressing
in :

(45) New York 'pizza
+hard-boiled 'egg
Rughy Union 'president
weight-sensitive 'stressing

Consider the bracketed grid corresponding to New York Pizza Imju: jork pirtsaf:

40) ( X)) phrasil accent
(- ) (x )~ phrasal accent
(X} GO (x ) - wordaccent -
() () (x ) " foot accent

G ¢ o ¢
njur jork pir tse
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(Notice that the complete phrase is made up of two smaller phrases, New
York and pizza, so that phrasal accents are assigned twice.) At the word-
accent level the two rhythmic ‘beats™corresponding (o the primary word
accents on York and pizza are adjaéeﬁt,’giving /njur jork 'pirtse/, and thus
display a rhythmic clash. Under these circumstances English allows the sec-
ondary stress to move to the first element of the phrase, by a process known
as stress shift, to give the grid in (47):

“@n x ) phrasal accent
(x ) x ) phrasal accent and stress shift
(=} () (x ) word accent ‘
=) (x) (x 9) foot accent

g ¢ © o«
njuz jortk pi: iss

in which the strong and weak syllables display an alternating pattern.

This process is not restricted to phrases of which the first element is a com-
pound. If the first element is a word in which a secondary accent precedes a
primary accent, then it will also be available for stress shift, as shown in (48):

(48) | Japa'nese but  Japanese ‘sushi
Missis'sippi Mississippi ‘madrigals
Seven‘teen seventeen 'sisters

Again we see that the original primary accent shifts to the place of the origi-
nal secondary accent, and becomes subordinated to the primary accent of the
righthand element of the whole phrase.

We will not pursue the details of stress shift here'® Rather, we turn to
sonie examples from morphoeloegy which, like the compounding phenomena
discussed above, demonstrate that primary accents of morphemes which lose
their status as primary as a result of their being embedded may still be
recognisable in surface realisations. Chomsky and Halle (1968: 116) consider
the case of the two nouns compensation and condensation, which apparenily
have the same prosodic structure, Their morphological structures differ, how-
ever: the underlying representations of the verbs from which the nouns are
derived is presumably as given in (49):

49 a {x ) b. (x) word accent
(x )} (x} (x) foot accent
¢ o © g o
com pen sate con dense

" There is an enormous literature on this phenomenon, much of which is concerned with the appropri-
ate representation of stress shift. See e.g. Liberman and Prince (1977), Prince (1983), Hayes (19842),
Selkirk (1984a), Giegerich (1985) and, for as overview, Visch (1989).
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'Compen,sate has primary accent on the injtial and secondary accent on the
final syllable; con'dense has primary accent on the fina] syllable. The vowel in
the first syllable of condense is at east potentially not r
therefore forms a foot. When suffixation of
accent moves to the first syllable of
As a result, the initial syl

educed to schwa, and
-dation or -fon takes place, primary
-ation, which is an accent-bearing suffix,
lable of condense acquires secondary accent. We

might assume, then, that the two words would have identical grid structures,
as in (50):

(50 a (. *x ) bo(- X }  word accent
= Jx 9 (< ) (X ) footaccent
g ¢ o ¢ C ¢ o g

compen sa tion con den sa tion

However, Chomsky and Halle observe that in many dialects of English the
pronunciation of these two words differs in one crucial respect: whereas the
second syllable of compensation containg a reduced schwa-type vowel, that of
condensation has a full vowel. Thus in RP, the two words would be realised
as /, kompon'seifon/ and / konden'serfan/, respectively. Chomsky and Halle
associate this difference with the fact that the second syllable of condensarion
originally bore a primary accent; the presence of the full vowel in the derived
noun reflects its “history’,

It might be possible to répresent this syllable ag bearing tertiary accent, as

in (51):
(51) a. (- X ) b. (- b 3 primary accent
(x ) (x )] (= ) (x ) secondary accent
x (x4 () () {x ) tertiary accent
g ¢ ¢ o ¢ ¢ ¢ ¢
compen sa tion con den sa tion

However, it is a moot point whether it is possible to distinguish more than
two levels of accent, and we take 1o position on this matter here, Neverthe-
less, the discussion above has clearly shown that accents may be ‘persistent’, 2

4.4 Metrical theory
In §4.2 above, we suggested that accents prefer to ocour at the edge of a foot,
and that primary accents prefer to oceur at the edge of a word. Nevertheless,
we have also seen that there are languages such as Polish in which primary
accent regularly falls on a non-periphegal §_j}'1iable. In the case of Polish this is

* in traditional derivational phonology, this persistence is cap

tured in terms of cyelicity: accent rojes
may apply cyclically to successive morphological domairis. See e.g. Cole (1995) for a discussion of the
eycle in phonology. :
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the penultimate syllable, but the full array of attested systems shovas a \twde
range of possibilities, as shown in (52) (drawn partly from the inventory
given by Hayes 1995); SR

(52) initial postinitial

Finnish Dakota

Maranungku Southern Paiute

Sinal penultimate amepenul{:imme
Tiibatulabai  Polish Macedonian
French Warao

Hyman (1977) identifies more cases of penultimate than initial primary stress,
with final stress coming third. Postinitial and antepenultimate patterns are
initial vir known.
rare, and post-postinitial virtually un ‘ |
Initial and final accent could be accounted for by primary accent rujes
which identify the edges of the accentual domain. Such rules would constfucz
the elementary metrical grids as in (53), i.e. grids with no internal bracketing:

) S N TP
(53)‘1‘(2@000) g 0 6 ¢ O

But what about postinitial, penuitimate and antepenultimate accent? o
Notice first that there is an asymmetry between left-edge accent_ an(.:l ll*;gb]t-
edge accent. Whereas the latter seems to be e.zblle. to reach Fhe .thirdl;y a ec;
from the edge (as in Macedonian), post-postinitial accent is v1ftu’a v nev t
attested. Even though only a few examples of fixed antf:penultzmate acc:enf
have been recorded, it is frequently found iln the exceptional vocablgiary gt
languages which otherwise have fixed penultimate accent. A theo;y o sccfzct
placement must account not only for this asymmetry, but also- or the "
that fixed patterns other than those in (53) are never found. If primary ac;;:e .
placement were unrestricted, in the sense that any syllable at son‘aed ;ce
distance from the word-edge could be reached, we' would expect to. f;n dar;—
guages having accent on the fourth syllable from either the left or right edge,
i ‘middle’.
orxi}h:‘:éere need a mechanism for determining primary accent placezzf‘:né
that excludes such non-occurring cases, This meaa.ls that a sysé)tiem‘ Wn;cd !
simply allows us to indicate any syllable as potentially accentable is i

- equate. For example, such a theory fails to account for the fact that words

can have only one primary accent: there is nothing in the the.ory to prex'rezt us
from assigning an accent mark to the first amf‘ tast syilables in (53), or mede:,n
to every syllable in the word, The theory of accent piacementl prop(;)sl -

Chomsky and Halle (1968) has much the same dra.wbacic. In their mo }i L : iy
vowel bears a segmental feature {*accent] (in their terms [tstress]), which is
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formally identical to other segmental features such as frround] and [#sonorant),

Here, too, there is o formal reason not to mark alf the syllables in a word as’

[raccent], which would be in conflict with the culminative nature of accent,
A model which allows any syllable in a word to be accented also failg t.o K

account for the ways in which accent can exhibit its edge preference (ie. itg

demarcative property; cf. §4.1). The grids in (53) are for the ‘optimal’ initia] °
and final patterns; it seems Jjust as easy to construct the grids in (54a—c) for
the less common postinitial, penultimate and antepenultimate patterns, and -
indeed those in (54d-€) for the — at best ~ marginat post-postinitial pattern, .

and the apparently impaossible pre-antepenultimate pattern:

(54) a. postinitial b. penultimate

(+ x - . G - - x g

G ¢ ¢ ¢ ¢ G 6 ¢ o o

<. antepenultimate

(. . -oX - )

0 0 ¢ ¢ ¢ ¢

d. post-postinitial €. pre-antepenultimate

G ¢ 0 o ¢ o G‘GGO‘GGG‘G

Clearly, any theory which simply allows us to pick out any syllable within a
word as accented fails to provide insight into the phenomena we have been
considering, and so is madequate as a theory of primary accent placement,
Its inadequacy is emphasised when we consider further non-primary accents.

We have already seen that the distribution of non-primary accents is rule-
based and non-random. Accentual patterns tend to show alternations be-
tween accented and non-accented syllables. Thus, as we saw in §4.3.1, accents
on adjacent syllables (clashes) are avoided where possible, for example by
stress-shift processes such as that of English. Equally, languages tend to avoid
stretches of more than two unaccented syllables (lapses). At the lowest level
of thythmic organisation, then, languages have binary rhythmic paiterns {55a)
or ternary rhythmic patterns (55b), but not quaternary rhythm (55¢):

G5 a (x ) )(x (x ) (x

UGGG’GO‘GGG

b (x o yx . {x-y L

6 6 6 06 o g ¢ g o7

¢ ¥ {x . . } ()( . . ) (x
6 0 0 6 06 ¢ ¢ ¢ o
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In the previous section we suggested that rhythmic NOI-Primary accents can
be regarded as properties of a domain that is smaller than the word, which
we called the foot. It would seem;}théu,-tilat we must construct a set of
algorithms for assigning foot structure, These form the central core of what
is known as metrical theory, and we will turn to this in the next section. We
will show that, although the languages of the world appear to display a great
variety of accentual patterns, metrical theory requires only two rules for the
placement of primary accent, one which places accent on the leftmost foot
accent in a particular domain (56a), and one which places accent on the
rightmost foot accent (56b): ‘

(56) Primary accent rules

a. X
X = x /__)} footaccent

b. b
X = x /(.. footaccent

4.4.1 Metrical structures
In this section we examine how the various observations on word and foot
structure in the previous sections can be formalised within metrical theory. Let
us start by considering again the English word dpalachicolz, introduced in &.1.

The six syllables of this word are organised into three trochaic feet, as in (57):

(57 (x ¥x {x ) foot accent
C ¢ 06 G ¢ O
2 po le t keu lo

How do we generate the structure in (57)? The metrical structure assigned
to any word is the result of the setting of a number of parameters, which specify
the choices available to a language with respect to some property. With respect
to Apalachicola, which has initial primary accent and a rightward alternating
rhythmic pattern, the two parameters in (58) determine the foot structure:

(58) foot structure
1. lefi-headed (i.e. the leftmost syllable of the foot is accented)
ii. assigned from right to left

(58.1) specifies that the foot structure of (57) is trochaic, ie. it is the first
syllable of the foot which is accented. Notice that (58.3) is formulated in
terms of headedness; metrical theory makes use of headed tree structures,
represented as bracketed grids. As in our account of syllable structure, headed
trees embody the claim that each constituent contains just one ‘central’ unit,

the head, and in addition one or more non-heads, the dependents. As we have
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seen, the notion of head ig central to the kind of structures that linguists posit
in syntax, morphology and phonology

The use of headed structures, and more specifically the notion that each
accent forms a head, guarantees that every domain has precisely one accent.
In this way, we derive the property of culminativity of accent. The additiona]

property that heads in metrical structure can only be located at edges of

constituents expresses the demarcative function of accent (of. §4.1).
(58.11) specifies that the six syllables of dpalachicola are organised into feet,
Starting from the right. However, since the word Apalachicola has an even

number of syllables, it does not itself provide evidence for (58.ii); left-to-right -

assignment would vield the same structure, given that we have specified the

feet as trochaje, However, words with an odd number of syflables provide the

necessary evidence, as is shown by a word such as Mo nonga'hela, which has
the foot structure in (59a). If feet had been assigned from the left, we would
have the incorrect structure in (59b);

(539 a. {x  Ox b ¥ (x  )(x -3 foot accent
0O G 0 ¢ ¢ g 0 6 8 ¢
manon ga hir I monay g hir la
Notice that the first syliable in (59a) is left unfooted, ie. it is not parsed,
but is ‘stranded’ (as before, unparsed syllables are not marked with a dot),
Allowing stranded syllables implies that we do not require foot parsing to be
exhaustive, i.e. that not ajl syllables have to be assigned to a foot. Such
stranded syllables are sometimes characterised as forming a degenerate foot,
but the question of how they are incorporated into metyical structure is a
matter of some controversy, which we return to in §4.4 4,
Alfter the assignment of foot structure by (58), dpalachicol wiil be assigned
word accent by the parameter setting in (60):
(60)  word structure
right-headed (i.e. the rightmost foot accent receives primary accent}

This gives the word structure in (61):

61 (- . X ) word accent
(X )¢ )X -)  foot accent
C G 0 0 ¢ ¢
& pa f& f1 ke Io

In (61) we adopt a ternary structure at word-accent level; we assume that the
first two feet are both ‘weak’, i.e. depend on the foot containing the primary
accent, but that neither is Stronger than the other,

* See Anderson and Ewen (1987), Halle and Vergnaud (1987a), Dresher aﬁd van der Hulst (1995, 1998)
for discussions of the notion ‘head” in phonological structure,
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It is clear that the adoption of the parameter settings in k(58) anfi (&)
allows us to generate the correct accentuai pattern for dpalachicola. It is easy
to see that if we had chosen the opposite \_?alue for each of the parameters, we
would have produced the incorrect structure in (62):

62) ( x . ) word accent
(+ x)(- (- =) footaccent
G 6 ¢ G ¢ 0O
2 pel 1 ko I

The structure in (62) would result from the application of a rule stating that
the primary accent falls on the second syllable an-d s.ecor.;dalry acce.nlts[on
every other syllable following the primary accent, yleldmg. *A'paln chico, a..

More importantly, however, it is claimed that these settings are appro?rl—
ate for English in general. That is, while (58) and (60} represent the choices
for English, other languages differ in their settings for each of the parameters
in (63), which gives the full set developed so far:

63) a. foot structure .
« I, HEADSHIP! lefi-headed (LH) or right-headed (RH)

H. DIRECTIONALITY: assigned from left to right (L—R) or right
to left (R-—L)

b.  word structure .
HEADSHIP: left-headed (LH) or right-headed (RH)

These parameters are in principle independent of each other. The pz;f:;a;nem;
approach fo accent was first proposed by Halle and Vergnaud (1978) ;m
further developed and richly exemplified in Hayes (1981, 1995). One o 1'ts
achievements has been to analyse the variety of attested accentual patterns in
terms of a small set of parameters such as those in (63). _ .

It is clear that, given the three binary parameters in (63), we might
generate eight different types of accentual systems. The foot stx."uctL'tre para-
meters give four possibilities; combined with the word headsiup parameter
~ left-headed or right-headed - this allows us to generate the eight systems

in _(64):

(64 & Word (LH), Foot (LH, L—R)
b.  Word (LH), Foot (RH, L—R)
¢ Word (RH), Foot (LH, R—L)
d. Word (RH), Foot (RH, R—L)
e. Word (LH), Foot (LH, R-»L)
£ Word {LH), Foot (RH, R-L)
g. Word {RH), Foot (LH, L—R)
k. Word (RH), Foot (RH, L—R)
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However, although there are eight possible patterns, (64a-~d) are significantly

more common than those in (64e-h). (65) shows the structures generated by
the four common patterns:

(65) odd number  even number
of syligbles of syllables
a. ;\(ﬂd(Lﬂ) (x L ) (% - -
WLR G oe o e )
b. ;:vord LHY ( «x ) ( x : )
J R R
S V. o e
AH,R=L) 6 o 6 ¢ o 0 0 0 06 ¢ 0O
oo Gt G0 5
(RH,R-L) ¢ ¢ 6 6 o C 000 o o

Kager (1995) gives examples of each of these systems: (65a) is that of Hun-
gg;g;n ((zze)K;rek 1971), (65b) that of Araucanian (Echeverria and Contreras
> (03¢) that of Warao (Osh i
2nd Boxucl 1966, {Osborne 1966) and (65d) that of Weri (Boxwell
We can observe a correlation in (65) between directionality and primary
acctent location. () and (b) display left-to-right parsing, with primary acéent
fai.lmg on the leftmost foot; in (c) and (d) we have right-to-left parsing, with
primary accent falling on the rightmost foot. This appears to be typi;al of
accentual systems, such that the head of the word is the foot which is closest
to the edge from which the parsing begins. As noted by van der Hulst (1984)
the systems in (66), in which this correlation is not found, are much 1 ’
commoil, although they do occur:

€58

(66} odd number even number
of syllables of syllables
a. ;vord {RH) {- x ) (- . x )
oot {(x Ix {(x o . .
(LH,1-5R) ¢ 6 6 ¢ o c c}(c cs)(é cr)
b. ;vord (RH) ( - x) ( - : X}
oot XM x) - =X .
RH,L-R}) ¢ ¢ 5 o' ¢ C (o“ ;}(ﬁ‘ ;)
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¢. word (LH) (x ) (x : =)
foot (x )0 ) (x 0 Hx )
{IH,R-L) o G .00 0 ¢ 0 C 0 GO
d. word (LH) ( x 9 ( x . 9
foot X %) o 0 %)
(RH,R=L) o ¢ ¢ ¢ ¢ O 0 G 0 G O

Note that in systems of this kind the exact location of the primary accent is
dependent on the number of syllables that the word is composed of.

The systems we have been considering are those involving trochaic and
iambic feet only. We return in §4.4.5 to the analysis of dactylic feet, which we
introduced in §4.2 above.

4.4.2  Weight-sensitivity

In our discussion of accent assignment, we have so far been ignoring the
internal structure of the syllables which go to make up feet. However, we saw
in §3.4.1 that in certain languages we can distinguish between ‘heavy” and
‘lght’ syllables. Under the appropriate circumstances, heavy syliables are cap-
able of bearing accent, while light syllables are not. For example, Churchward
(1940: 75) gives the following forms from Rotuman (an Austronesian lan-
guage spoken on Rotuma, an island north of Fiji):

{67) a. ‘'taka ‘to lie’ b. kara'rar ‘to snozre’
hunu'nuka  ‘to gasp’ ma'ror  ‘to win’

The forms in (67) exemplify the Rotuman rule of accent placement in (68):

(68) Primary accent falls on the final syliable if this syllabie contains a long
vowel, otherwise it falls on the penultimaie syllable.

Similarly, Yapese (Hayes 1981: 65-6) has the rule in (69):

{69) Primary accent falls on the penuitimate sylable if the final is closed and
the penuitimate is open, otherwise it falls on the final syllable.

Accent rules that are sensitive to the structure of the syllables are often
said to be quantity-sensifive, a term which suggests that the accent rule is
primarily sensitive to length distinctions. However, as shown by (69), and as
discussed in §3.4.1, the distinction between heavy and light syllables may
also invoive factors such as whether the syllable is open or closed. We will
see below that quantity and closure are probably independent factors in the
determination of weight, and that there are other accent-attracting properties
which may also play a role. Hence we adopt here the more abstract term
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sensitive whenever certain syllables

occupy the dependent position in :
the foot, with
end up as the head of the foot. the result t

Let us assume the weight~sensitivity parameter in (70):

70 we - TVITY:
(70) IGHT-SENSITIVITY: heavy syllables are unabile to accupy the dependent

position in a foort,

which can be set to ‘ves’ or ‘no’
Or no’. If the weight parameter i
' ter 1s set to ‘yeg’
we i .
que;ntiist' allso establish what constitutes a heavy syllable in the larfgua tehe'm
wsHOLL Le. are we dealing with 5 rhyme-weight language or s
weight language, as discussed in §3.4.19 ¢ e
The introduction of the weight par

ameter mea
of pramduet iy ns that we now have the set

T8 a. foor structure

L HBADSHTY:
I.E_ ;:m;lﬁ? _ left-headed (LH) or right-headed (R
. NALITY:; assigned from left to right (LR} or right

lo left (R->L)
M. WEIGHT-SENSITIVITY: yes or no

b, werd structure

B .
ADSHIP; left-headed (LH) or right-headed (R¥}

The addition of the weight-
of different types of accent
shown in (72):

Sensitivity parameter obviously doubles the number
systems that can he generated. One such system is

(72) a. foor Structure:  LH, R-»L, weight-sensitive
b. word structure: RH

Let i
f()Otuisn c;is:izr ;het ;yster;; defined by (72). If we consider only the rightmost
rQ, then there are four possible confi i
\ gurations, a i
(73), where & Tepresents a heavy syllable and G a light syllable: shown

(73a) and {b) present no
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Fed? It is clear that systems are weight.
(i.c. those that are heavy} are unable to -

hat they always -

4.4  Metrical theory

(74) a. (x ) b.{x -) footaccent
g o G ©
Recall that the weight parameterbars heayy syllables from dependent posi-
tion, but does not bar light syllables from head position, so that (74b} is well
formed. However, we cannot construct a trochaic foot over the two word-
final syllables (73c) and {d), because the final heavy syllable would then end
up in the weak position of the foot. What we can do, however, is assign a
monosyllabic foot to the finai syllable only, giving the following representa-
tions for (73¢) and (d):
(75) a. {x) b. (x)  foot accent
3 6 & &
In (¢) and (d), the heavy syllable forms a foot by itself. The structures in (75)
are appropriate for a system which has primary accent on the final syllable if
this is heavy and on the penultimate syllable otherwise, ie. the type repre-
sented by Rotuman in (68),

As we saw In {69), Yapese represents a second type of weight-sensitive
system. In such systems, primary accent also falls on the final syllable in the
(73b) case, 1.e. if the last two syllables are both light. The simplest way of
analysing such systems appears to be to assume that foot structure is iambic,
rather than trochaic, i.e. that the parameter setting is as in (76

(76) a. foot structure:  RH, R—1L, weight-sensitive
b.  word structure: RH

This yields the foot structures in (77
(7h a. () b. (- x) <. (x) 4 {x} footaccent
g & G & g 6 § &
Notice that in {77a) we have not assigned the final light syllable to a foot. We
assume that this reflects the following condition on foot structure:

(78y  Condition on foot size
In weight-sensitive systems feet cannot consist of one light syllable.

4.4.3 Foot typology
It will be clear that the addition of the weight-sensitivity parameter means that

we can generate sixteen possible accent systems. However, as we have already
seen, by no means all of these systems actually occur in the languages of the
world, and even the set of possible systems that we have already identified
cannot combine freely with either setting of the weight-sensitivity parameter.
For example, right-headed weight-insensitive feet systems are rare, and left-
headed weight-sensitive systems with left-to-right foot assignment apparently
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inventory of basic metric

trochee and the iamb. The inventory is given in (79) (from Hayes 1995: 71):

(79} a. spllabic trochee x )

s o
b. moraic trochee = ) o (x)
G & &
¢ lamb (- x) or x)
§ o G

On this analysis, then, weight-insensitive
Le. trochaic. Syllabic trochees are [eft
in (80):

systems are normally left-headed,

B0 a (x ) b (x )
g O g ¢ o

Syllables are gathered into left-headed binary feet, with any leftover syllables,
as in (80b), remaining unparsed. A monosyilabic word may form 2 foot of its
own, depending on the language in question (see §4.4.4 below). Hayes (1995;
I88f1.), drawing his data from the analysis of Arnason (1983), cites Icelandic

as an example of a syllabic trochaic system which allows monosyliabic words
to form feet, Relevant forms are given in (81):%

(81) ‘Jén ‘John'

‘taska ‘briefcase’

'héfBingja  ‘chisftain {GeN pLY

‘akvarella  “aquarelie’

'bid grafia ‘biography’ -
However, Haves believes that the fina) secondary accent in, for example,
‘hifding, ja and 'bid.grafi a should be assigned to phonetic lengthening rather
than to metrical structure, and should therefore be diéfegarded in construct-
ing the appropriate foot patterns, given in (82):

(82) a. (%) b ) c.(x )
G g ¢ o o g
Jon tas ka héfding ia

d {(x - )(x ) e (X )(x )

C o ¢ o

6 6 ¢ g o
ak va rel Ia

“bi 6 gra fi g

¥ The accents on the vowels de

note different vowel qualities in Ieelandic orthography; they do pot
indicate tone or accent.
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al units, namely the syllabic trochee, the moraje’

-beaded weight-insensitive feet, as shown

4.4 Metrical theory

The foot types in (79b) are found in the analysis of weight-sensitive‘ Sys-
tems. In systems employing the moraic trochee, a foot may be‘ ff)rmed ‘e1ther
by a heavy syllable on its own or by, two light syliables. !l\s ant{czpateci n our
discussion of mora theory in §3.5, oné heavy syllable is equ;valent' to twt;o
light syllables, in that both contain two moras, so that the two types in (79b)
share the moraic structure in (83):

83 (x )
Eou

Thus a system such as (83) builds feet on the basis of Vmoraic, rather than
syllabic, structure. In moraic trochaic systems, feet consist of exactly two

moras, as shown in (84):

4y a 3 bo{x ) e fx ) d (x )
YO U
cl"s/ (EJCES 5 & & & &

As in the case of the syllabic trochee, systems may allqw a final light syllable,
as in (84c, d), to remain unparsed; in moraic trochaic systems, however, a
heavy syllable always forms 2 foot, .

Hayes (1995: §6.1.4) analyses Wargamay, an Australian Eangu'age spoken
in North Queensiand, as having a moraic trochaic system, assigned from
right to left. In this language, syllables with a long vowel are heavy; all others
are light. Relevant forms are given in (85):

(85) ‘ma: ‘man’
‘bada ‘dog’
‘mautba ‘stone fish’

‘gitbara ‘fig tree’
ga'gara ‘dilly bag’
'giza,wulu  “freshwater jewfish

The appropriate patterns are given in (86):

86) a. (x -} bB.(x ) c (x ) d.(x ) {x )

B
I [ L O Lopop

7 o 7 L1
g G & & & & ¢ o
mazl ba da may ba gl ba fa

uow o TTTT
(L(E“;c{“; & ¢ ¢ &
ga ga ra g 42 wulu
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Initia.f light syllables, as in (86e), remain unparsed
Permuted in Wargamay).® Notice that the analysis apparently generates ap
mcorrect representation for (86d); we find *{'giz,baral, with secondary accent on
thfa second syllable, rather than the correct form, ['gitbaral. Hayes attrity to .
thisto a destressing rule which has the effect of resolving a clagh T:xr:twe:cani1 .
succ‘essive stressed syllables in Wargamay. "
ka‘e moraic trochaic Systems, iambic systems distin
and fight syllables. In such systems, any syllable following a light syllabl
forms a foot with that syllable, and is its head. Any remaining heavy syiabl .
form feet on their own; remaining light syllables are unparsed. N

(degenerate feet are nog

) a0y b ox) e ) d (- %)
S § & § & § o &
Cayuga, a Lake Iroquoian lan i
. : , guage, Is analysed by Hayes a ing ¢
lambic system, He cites the data in (88); 764 o faving an

(88) héna’torwas ‘they are hunting’
&héna'torwat ‘they will hunt’
toweka'tawénye? ‘I'm moving about’
ka'nesta? ‘board’

These have the patteras in (89):

B9 a (- 09 b ) x)
0; §F 6 & & & & &
hé na torwas € hEé na to:wat

o (- W(- x) a (- x

§ 6 & & & & & & &
te we ka ta winye? ka nesta?

4.4.4  Degenervate Jfeet

We have seen that the footing procedures developed in the previous section
often leave a syllable unparsed, or stray. In a syllabic trochaic system, a

od<:l~m'1mbered word will contain one such syllable, as shown in {30b) al,)o:f}ey
while in moraic trochaic and iambic Systems, a light syllable may be stra :
((Sflc} and (87d)). In these representations, we simply left the syllable un, arsedy
as in Icelandijc héfdingja (82¢), Wargamay raiba (86¢) and gagara (86,;) anc;
Cayuga /cc{new_*az (89d) (the stray syllable is underlined). However, in at least
o.ne case, in the syllabic trochaic system of Icelandic, we have ,assz' ne&

single syllable, Jon (82a), to a foot, rather than feaving it unparsed ; )

Sce §4.4.4 for further discussion of degenerate feet.
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guish between heavy |

4.4  Metrical theory

Feet formed in this way are referred to as degenerate, and are defined by

Hayes (1995: 86) as the ‘logically smallest possible foot” within each of the
types of system defined above. He' fel;fngii_s‘k;s the notion ag in (90):

(90) Degenerate feet

a. syllabic trochee b, moraic rochee c. iamb
(9 (0 09
4] 3 é
4]

How do we know whether an otherwise unparsed syllable should form a
degenerate foot or not? In the case of a monosyllabic word like Icelandic Jén,
we might think that any monosyllabic content word must be able to form a
foot on its own, and for many languages this is indeed the case, for all three
types of system. Hayes provides an extensive list of such languages. However,
he also provides a list of languages which do nof allow degenerate feet. For
example, Cairene Arabic, which has a moraic trochaic system, does not ailow
monosyllabic words consisting of a single light syllable. Languages which
have such restrictions are said to display a minimal word constraint, such that
each phonological word must consist of at least one non-degenerate foot.

We can also demonstrate that stray syllables in polysyllabic words do not
form degenerate feet in these languages. Hayes discusses two forms in Cairene
Arabic, "kataba *he wrote’ and qat'tala ‘he killed’. The first syllable of gar'tala
is heavy (CVC); all other syllables in the two forms are light. The footing and
accenting of the two forms are shown in (91) (Hayes 1995: 90):

©1) a (x ) b %)
(X ) (X) (X )
G & & G & &
ka ta ba gat 1z la

The final syllable of kataba remains unparsed, and fails to form a degenerate
foot. This is evidenced by the fact that it does not attract primary accent;
compare this with gartale, containing two full moraic feet, where primary

. accent falls on the sirong syllable of the foot rala.

Cairene Arabic, then, does not allow degenerate feet under any circum-
stances. Languages with a minimal word requirement, however, permit them
in monosyllabic words. Even these languages, though, typically only display
degenerate feet in what Hayes calls strong positions, i.e. ‘when dominated by
another grid mark’, for example because an unparsed final syliable is subject
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to a rule assigning primary accent to the last syllable in a word. Thig leads
Hayes to treat the bresence or absence of degenerate feet ag being due to g -

et either completely (e.g. Caireng -

barameter, which prohibits degenerate fe
Arabic) or in weak positions (e.g. Icelandic).

4.4.5  Ternayy Jeer

There are a number of languages which at first sight appear to be analysable
as involving ternary feet, rather than binary feet of the sort we have been
considering up to now. Key (1961: 149), fo

Cayuvava, a language spoken in Bolivia, as having the following rule;

(92)  Stress occurs on the antepenultimate syllable and every third syllable
preceding it,

The application of this rule s illustrated by the forms in (93), which exemplify
the accentual patterns from tWo up to nine syllables (from Hayes 1995: 309

(93} ‘epe “tail’
“fakahe ‘stomacl’
ki'hibere I ran’
ari‘uujfa ‘he came already’
(Fibira‘riama 1 must do’
ma,rahaha'eiki ‘their blankets’
iki tapare'repeha ‘the water is clean’

,g“aadiiroboﬁa’rurug”e ‘ninety-nine’

The most appropriate way to incorporate such ternary patterns into our foof
mventory would at first sight appear o be to add a new foot type to the

inventory given in (79), viz. the syllabic dactyl, which would have the struc-
ture in (94):

(94)  spllabic dacryl (x -
¢ o o

The incorporation of this' foot type into our

inventory wouid allow us to
represent some of the forms in

(93) as in (95), assuming right-to-left foot

assignment:
G5 a (x4 b. a9 s
G 49 g g C 0 0o ¢ o g o o
ki hi be re

I ki ta pa re re pe ha

Cofx o (x - Ol
¥ 0 0606 6 6 00 o
fa a di ro bo Bu fx sy e
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I example, analyses the system of -

4.4 Metrical theory

Dresher and Lahiri (1991) argue for the introcitllctiog of a rather figir:;
i I} the ‘Germanic foot’, in order to accoun :
type of foot, which they ca ermanic f e o ooount Tor the
igh Vowel Deletioh in' Old Englis

phenomenon of High ; _ J and ful delete when they

i i he vowels /if and A/ dele

fly in §3.7.4. There we saw that t .

?cfllfoi a h§eavy syllable (VC, VV) but not a light syllable (Y). However, they
also delete when they follow rwo light syllables, as shown in (96):

(96) a. singular plural

scip scipu  “ship’
lim. limu  ‘Limb’
word word  ‘word’
bin bén ‘bone’

b, we(oyrod < Early West Saxon *fwered-u/ ‘troops’
fiereld < *fereldu Journey’

Dresher and Lahiri suggest that these facts can be accounted foF by postulat-
ing a moraic dactyl (their ‘Germanic foot’), with the structure in (97):

97y moraic dactyl {x -)

]

L

Thus the strong branch of the foot must contain two moras. High Vowee;i
i lace when the high vowel occupies an op

Deletion, then, can only take p . 2n open

i iti f the foot. A word such as scipu con

syllable in the weak position o s sclpy comtas o
i ly two moras, so that the hig _

light syllables and therefore on . neh vowel s re

i [ [ branch’ of the foot, and is not subj s

quired to form the strong . e g

i ich do allow deletion, such as , C),

s shown in (98a), Forms which : b, ¢

Ziready have two moras in the strong branch, and so High Vowel Deletion is

free to apply:

. .{x )
98) a (¢ ) b (% ) c
. AN
1
o Hopou u
sci pu wo rd i fe reid vll
] 7

However, Hayes (1995 307) observes: ‘Much recent theorizing in gen;ratll\.fj
’ he i ity: in interesting and vali
1ses the idea of locality: we obtain in :
e ietions by oo ithin bounded domains. In pho-
icti sonstraining rules to apply within de
predictions by constraini it P
inci ality often takes the form o
nology, the principle of loca ) | s
asont j is that phonological rules can
counted: a reasonable conjecture is ‘ .
two.” In other words, it seems preferable to attempt to analyse systems such
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foot (final syllah

€s are unpars ;
below): parsed for reasons of extrametricality: see §4.4.7
9
(99 a x ) b, o :
C o o g ' x oo
ki hi be re o0 c0o0go

i ki ta pa re re pe ha
c. (x ) (x x )

0606060 g g

fa a di ro bo ﬁu o ffe

:1} th]s ana’lysls’ thsn’ tEI‘uEI‘I) IEE[ :iC not tclnl {:a‘{i CI ﬂie ]Il'eIiI'Gi} 01

4.4.6  Unbounded Seer
In all the systemsg which
for dividing up the syllab
typically display an altern

(I160) a kitagbun

un ‘book (nom sGy
manaa'diily  ‘kerchiefs (nom)y’

. {uj‘aarz'ku ‘he barticipates’
- mamlakatun iy gdom (nom sGy
'kataba ‘he wrote’

'balahatun ‘date (NoMm sGy
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4.4 Metrical theory

Accentuation in this system is determined by two rules, given by McCarthy
as (101

(101} a. Stress the rightmost néﬁ;ﬁf;'al 'h'eavy syilable.
b. Otherwise stress the first sylable.

Such a pattern is typical of unbounded systems. Two principles are involved;
one which assigns the accent 1o a heavy syllable at a word-edge, and another
which operates in the absence of a heavy syllable, which assigns the accent to
some other word-edge syllable. The two principles may or may not target the
same word-edge. In the Classical Arabic example in (100), opposite word-
edges are selected, but Haves (19935: §7.2) shows that all combinations are
found. Thus Aguacatec, a Mayan language spoken in Guatemala, has the

system in (102):

(102) a. Stress the rightmost heavy syilable.
b. Otherwise stress the final syllable.

This is illustrated by the forms in (103) (from McArthur and McArthur
1936); heavy syllables are those with a long vowel:

(103) a. ‘'bariu? ‘today’
) ‘Perqum  ‘carrier’
b. qus'q’ub ‘delicious’
Kolé'bif  ‘geat’
Amele, a Gum language spoken in Papua New Guinea, shows the same pat-

tern as Aguacatec, but selects the opposite word-edge for both parameters, as
shown by the data in (104) (from Roberts 1987: 358); heavy syllables are closed:

(104) a. du'aen ‘cold’
gado'loh  ‘edge’

‘®n.se ‘eft hand’
b, 'meals ‘chicken’
'mfula ‘species of beetle’

Hayes (1995: 297} cites Kwakwala as an example of a language with the
fourth possibility; i.e. accent on the first heavy syllable, otherwise on the final
syliable.

Instead of approaching the systems discussed here in terms of unbounded
foot structure, we might adopt the point of view that these langnages have
no foot structure at all, thereby allowing us to claim that feet are maximally
binary. In such languages, word accent must be derived solely from weight,

# We ignore here ‘superheavy” final syllables, which attract accent.
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such that the leftmost or rightmost heavy syllable is assi
In 2 word which has no heavy syllables, accent is assigned by defan]
to the first or last syllable within the word. There are four possible patterns;
(i) rightmost heavy, default left (i.e. the final heavy syllable is accented, but if
there is no heavy syllable in the word, accent falls on the initial syllable); (if)
rightmost heavy, default right; (i) leftmost heavy, defaylt

t, usually

are also languages with unbounded feet in which accent is a
rather than by, for ¢xample, syllable weight. When two accented
combine, factors such as the above also come into play, so that either the
rightmost or the leftmost lexical accent is selected as the word
neither morpheme is lexically accented, theq a default rule will agsi

4.4.7 Extmmetricaliz‘y ‘
In $4.4.5 we examined evidence which
could be reanalysed by what Hayes terms ‘weak local parsin
languages in which accent falls on every third syliabl
Was analysed as (‘o s)c{so)o (o o)o

ternary, feet, we must provide an account of the status of such final syliables.
At first sight, there appearto b
which assigns primary accent to the antepenultimate syllable. We might there-
fore argue that in these cases accent location is the res
ternary foot at the right edge of the word, as in (105):

(105) .. x -

(106) Primary accent falls on the penultimate syllable if it is heavy;

otherwise
it falls on the antepenultimate

This is largely the system of Classica

I Latin, in which main stress never falls
on the finaj syllable, whether it is he.

avy or light. In other words, it is simply
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gned the word accent,

left; (iv) leftmost -
heavy, defaylt right (see Hayes 1995 296-297; Goldsmith 1990: 180ff). There -

ssigned lexically, -
morphemes .

4.4  Metrical theory

ignored, so that syllables which ‘do not count.’ in the asslignmex;t off Str:;j:
agre con,sidereci to be extrametrical. This is 111ustra§ed n (1? {){, orﬁcm
words amicus fa'mirkus/ “friend’, gengbrﬂaeftanabre;/ d;ari;ness s homes -
ikus/ ¢ i’ from Hayes 1995: 92); heavy rhymes
'mestikus/ ‘domestic’ (adapted u s a
i?g and VV. Like extrasyllabicity in §3.4.4 (sce also below), extrametricality

is indicated by angle brackets:

b. {x ) c. . (>f) L
aon = I+ {;)<6> & g <G> g é G.<G>
a mirkus te ne bre: do mes ti kus

The final syllable plays no part in accent assignment, which creates trochees
right to left, ‘ 5 .
fm{’;‘ thi examples in (107), the final syllable is made extrametnca;: T?ere 1?
’ i ignored in the application o
i types of units can be ignore ‘ |
ample evidence that other ' IR
de extrametrical. Thus we s .
rules, and therefore must be ma : . V8 et e
i d-final syllable is often ignor
onsonant in the rhyme of a wor lgno o U
Curposes of computing syllable weight. In general, for a word ﬁnal ;yil fb:; 1:
Eount as heavy in & particular language, it ofien h.as to be heavier t. a}r: C:W -
final syliable. For example, in a language in v.vhwh aveC rh}lrme ;Z E i{sh
ord-final VC rhyme may count as light, In this respect, consider the Eng
w w’
nouns in (108):

(108) a. ...V<a> b, ... VC<o> c. ...VV<os
. algebra agenda arena

Accent placement in these nouns is subject to the extram;tﬁc;lity para.metf:r
in (109), so that accent falls on the penultimate syllable if it is heavy (i.e. in
1] N : .
English VC or VV), and otherwise on the antepenult:

(10%) Extrametricality parameter
Ignore the final syHable (nouns)

i ars
Observe now that the rule governing accent placement in these nouéls alzlf{;g;.
to be similar to that for the verbs considered in §3.8, and repeated as :

(11 a. ... VC b, ...VCC c. .. .‘VV‘C
astonish collapse maintain

. L .

Here the final syllable is nmot declared extrametrical, and is thzreffonreoivit; :

able for accentuation. This means that in (110) ac.cent shc;ul .2‘1 on e

if i is heavy, and on the penultimate otherwise.
final syllable if its rhyme is heavy, an e, AL
i : bs ir (110) appear to have final sy es in

sight, though, all the ver by

i i heavy. However, as we s :

the rhyme is heavy or indeed super . .
the geﬁxeralisation can be maintained if the final consonant of the verbs
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considered extrasyllabic (or ind :
as in (111): ( eed to be the onset of a following syllable),

(1) a. .. Vel b . VC<C> . Vv

astonish collapse maintain

N ITE] . - - .
ow we have the familiar distinction between v (light) and VCyvy (heavy) .
avy), -

and the rule applies as expected,

COD.SOI} abici % Y
ant eXtIasdeb]CIt and § Hab]ﬁ extrametricality are iﬂStantiatiOﬂS
of the :ore geﬂer&f phenomcnon OFCOHSﬁtHeﬂt extrametricality Wh!Ch Hayes
>

eners: k¥l i i
egd ¢ ;i[y restricted to peripheral constituents, ie. those which occur at the .
. R a e :
I some domain; Hayes claims that the ‘unmarked edge for extrametric.

ality is the right edge’, as in the cases we have examined so far

T .
he accentual system of English shows g number of parallels with that -

of Lati i
apprggz.a t(;a:s:jer a?am some of the English data introduced in §3.8. The
ettings for the parameters in (71) will vi 1o
' : will yield th i
(112) fon astonish, collapse and maintain, respectively'y " ord trees n

(T2 a.  (x . b
b . () e () (x
¢ & & S & 6) ((‘5}
3 $tb nI < > ko lep<s> mern ter<np>

Exactly the s i

et 3;mh aam? parameter settings apply to generate the stress patterns of
o $ 54 gebzia, agenda and arenq, provided that we ignore the fin:

Syliable, rather than Just the final consonant: s

(113 a. (>f ) b. () ¢ )
¢ & <> G G <5> d & <5
] dgo bra a dzenda 2 rir no

The final i : i
igmmdab sy!l'ab}e in the examples in (113), then, is extrametrical and is
metor. I i’ virtue of the appropriate setting of the extrametricality para
meané ofx I;aﬂ.letficailiy, then, applied to word accentual patterns, offers g
taining p ﬂcing an accent three syllables away from the edge wh,ile main

an analysis in terms of binary f : e

v feet. Thus (103), the characterisati
N 3 Ct
antepenultimate accent, can better be represented as (114 Frestion of
(1) .. = )

C 0 0 0 o<g>

y 3 y
3
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example, trisyllabic words with a final heavy syllable have regular antepenul-
timate accent (van der Hulst 1984; Kager et al. 1985). 'albatros *albatross’,
*horizon ‘horizon’, 'hospita ‘landlady’,-'pagina ‘page’. In these cases, then, it
might be argued that the final syllable is extrametrical (but see the discussion
in the next section). However, other trisyliabic words do not regularly have
antepenultimate stress, e.g. bal'lade *ballad’, with a final light syllable, and
kapi‘tein ‘captain’, with a final superheavy syllable. Thus, the light syilable in
(115b) and the superheavy syllable in (115¢) are not extrametrical, unlike the

heavy one in (115a):

(115 a (x -) b, (x ) e (% -)(x)
G & <d= G & & & & &
pa: yir na: ba: lar da ka: pi:tem

(where & represents a superheavy syllabie).

4.5 FEnglish and Dutch compared
We conclude this chapter with a brief examination of two systems of word
accentuation which can be shown to be very similar in terms of the para-
meter settings which they select, even though the patterns which we encounter
appear superficially to be very different. We base this on Tromumelen and
Zonneveld (1999: §68.1.1-2), which is part of the general account of accentual
systems in van der Hulst (1999), but we do not follow their analysis in all

aspects.
Trommelen and Zonneveld give the following list of English and Dutch
cognates:
(116} English Dutch
a. family [feemol] familie [far'miliz]
Goliath [gou'larad] Goliath ['yo:lizat]
balance ["beelans] balans [bar'lans]
president  ['prezadant president  [prezit'dent]
antecedent fents'siidant] antecedent  [antase'dent]
b. libido {Irbirdau) libido ['litbizdo:]
violet ['varalat] violet fviror'let]

In each of these pairs, the primary accent fails on different syllables in the
two languages. Nevertheless, Trommelen and Zonneveld argue, the set of
parameters assigning accent is identical, although, as we shall see, there are
many differences of detail:
(117 a. final extrametricality:  yes
b. foot structure: bounded, LH, R-+L, weight-sensitive
¢ word structure! RH
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(x )(x)
g & & <5
&n to sirdont

(119) a.  elekiron fer'lekiron)
Agamemnon [a:ya:'memnon]
rododendron [ro:do:’dendr:}n}

b, aifabet ['alfasbet]
Pythagorag {pi:'ta:yo:ms}
Jeruzalem {je: 'ruizailem)

‘electron’
‘Agamemnon’
‘rhododendron’
‘alphabet’
‘Pythagoras’
“Jerusalem’

{120y Toronte ftor'rontor] ‘Toronto’
Fiasabianca [kazsar ‘blapka:] ‘Casablancy’
Iglﬁuenza {mﬂu:‘snza:] ‘influenzy’

_I)utch words of this type; those in (1211), w;
Irregular, but quite common, pattern: )
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4.3 English and Dutch compared

(121) a. familie [faz'emitk:] “family’
pijama [pir'jarmas] ‘pyjamag’
macaroni  [markai'romi] ‘macaroni’
hypotenusa  [hirportéinuyza:]”, “hypotenuse’

b, libido Misbirdos] libido’
tombola ["tomborlal) ‘tombola’
Amerika [a:'merrizkas) ‘America’

Paramaribo amrar‘'mairitbor]  ‘Paramaribo’
P

Given that (121a) represents the regular pattern, and that the forms in (119)
appear to provide evidence that VV is light in Dutch, an analysis in terms of
final extrametricality would seem inappropriate. Such an analysis would give

the following structure for familie:

(123 (x )
§ G <>
far miz H:
This would incorrectly yield accent on the antepenultimate, which is the
frregular pattern instantiated in (121b). Rather, a footing algorithm which
treats the final two syllables of familie as a foot, as in (123), seems preferable:

(123} {x <)
d & &
far miz Uiz
How can we arrive at the structure in (123)? Let us assume that the regular
patterns of Dutch do no! display extrametricality. Rather, a final VC syllable,

which, recall, is heavy, will form a foot, while a light VV syliable does not.
This gives the footing in (124):

(124) a. ..VV.VV b _VCVV ¢ .VCVC d ..VV.VC

(x ) = ) {(x) (0 (x )(x)
G & & § 6 & 5 & & & § &
far mir li: tor ron to: er lektron al fa: bet

On this analysis, final heavy syllables form feet, while final light syllables do
not. This in turn means that the parameter in (117¢) (word structure: RH)
must be modified. Following the ideas outlined in van der Huist (1984: ch. 5),

we assume the following formulation:

(125) word structure: RH iff the figal foot branches; otherwise LH

This modification is required to prevent forms such as elekrron and alfabet
from being assigned final accent, while still allowing the final foot of e.g.

karbo'nade ‘chop’ to take accent:
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(126) g, ((: )} b. (x ) e (x -y 4 (x 3
s 0 s (; é) s (>_<)(><} x 069
L .b lv G 6 0 ’ °
far mir i Lor ran to; el Iektron (; f:: b:t
e (- X )
< x4
S & & &

karbor na; ds

B y
because the? final foot of karbonads containg two g
ranching, it takes primary aceent,
There are two other circumstances under wh
final foot. The first involves final
§4.4.7. These are invariably accent

ich primary accent falls

on the
superheavy syllables, already discugsed in
ed, as shown in (127):

(1z2h kap'itein {ka:pi:'tainj ‘captain’
&bI:lkOOS {azbrir'kozs] ‘apricot’
ledikant {lexdiz'kany ‘bedstead’

Clearly, (125) would fajl

: to assign g
branchmg We o 80 accent to the fina] foot, which is non-

» ern simply by stipu-
! Syliable is accent i
o ed, but this
accented i g o te,o ;t :;:I;SC tretisone;ble to assume that their ability to be
at they are inh i

ol o — the alerently heavier th '
4 mora-bhaged analysis (cf, the discussion in §3.5, a supaerll‘hzzler
.53, vy

. in more moras th, 2
fore be Interpretable iV ;o heavy yHlable, and gt there-

{128) a. ¢ X ) b (. by
(< ) 96 )
& & & § & & é
ar brirko: s¢ ler dir kan td

yllables, and is therefore -

4.6 Summary

behaviour to their structure. However, no such account seems available for
the other category of words which take final accent, illustrated in (116b);

(129) violet  [vitor'let]  ‘violet' .
parasol [parrar'sal] ‘sunshade’
maniak [maini'ak] ‘maniac’

The structure of the final syllable is no different from regular cases such
as alfabet, with antepenultimate accent, and so it seems that the forms in
(129} must simply be lexically marked as taking primary accent on the fina}
syilable. '

We return now to the irregular forms in (121b), such as libido and tombola,
with antepenultimate instead of the expected penultimate accent, In these
cases it seems that an appeal to extrametricality is appropriate; the final
syllable must be lexically specified as being extrametrical, so that the penultim-
ate light syliable will be footed with the antepenult:

(130) a. (x ) b, (x )
G & <> & & & <§>
H: bi: do: a: me: i kar

The analysis of Dutch which we have given, then, involves the following
parameter setting {cf. the setting for English in (117)):

(131) a. final extrametricality:  no {except lexically)
b, foor structure: bounded, LH, R-»1., weight-sensitive
©.  word structure: RH iff the final foot branches; otherwise

LH

4.6 Summary

In this final chapter we have examined the prosodic structure of the ‘word’
above the level of the syllable, and we have shown that syllables can be
grouped into feet, which, in turn, form the (phonological) word. The chief
exponent of the prosodic organisation of syllables into feet and words is
accent or stress. In §4.1 we discussed the concept of word accent and its
relation to intonation, while §4.2 introduced the notion of the foot. In §4.3
we considered the ways in which accent systems can vary, in particular in
terms of the predictability of accent location, both primary and non-primary.
§4.4 was concerned with the typology of feet found in the languages of the
world, couched within the approach to phonological structure known as
metrical phonology. The development of this typology allowed us to provide
a comparative analysis of word accent in English and Dutch in §4.5.
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I ‘ 4.7  Epilogue: levels and derivations
n thx-s book we have been concerned with theories of phonological
sentation. As we noted in the preface, this is on)

parts {cf. Goldsmith 1993): a theory of levels {e.

tionship or mapping between levels.

0 SPE, there was a clear distinction between what was often called th
e

lexioal + _ .
xical and the phonological levels. The former contained unspecified
tures, as well as features marked with ‘m’ and “’ or with 4+ ; o P

::;?e:_ c:ﬂy Fcf. Ib{aye 1995). In this book we have assumed that the
distinction between the lexical and the i
ction t phonological |
made ne distinction between rules that fii] in feature. ; -

fill mt,. spread and remove feature-values, The phonological operati

some i

pome ;?es sta]ted as Iar?guage—specxﬁc rules, while in other cases they follow
_ versal conventions, possibly in response to barameter settings. Thig

contexts),

In SpP i i
Ex{rinSiCEr,u Il;he zpe_ratfons {phonological rules) were extrinsicaily ordered
ordering creates intermediqre leve] i .
s between the
o : ; input and out-
fte ]cveils. ;’_urthe'zmore, this theory claims that the input and the intermedi
honﬁ;/e s. iffer in kind from the output feve] referring to the former as
ieﬂ-c ogical anfi the latter as phonetic. In fact, it is claimed that the phe
Tepresentations are different in kind, in that they allow the scalar s;)ec'
SpEci-

h .
SX o;xc‘)Iiogicai rulc?s Or operations. Although the issue has not been addressed
D 1c3t ¥, we believe, in common with mMost current theorists insi

tepre- -
th ; ¥ one aspect of phonologica] -
COTY m general. A theory of phonology can be seen as comprising tii:;; :
(e : g. lexical, phonological -
netic), a theory of Tepresentations (for each level) and g theory o?' the’ f{:‘) E

a- .

4.7 Epilogue: levels and derivations

or output level is in any sense less phonological than the initial or input level.
Rather, we have assumed that the output level of phenology is not different
in kind from the input level. St

In fact, since there is no difference in kind between input and output, we

prefer to refer to the input and output ‘levels’ as ‘representations characteris-
ing a single level’, i.e. the phonological level. We prefer to reserve the term
‘level’ for representations {(or sets of representations) which differ in their
representational vocabulary. Thus we might identify the phonological level,
the phonetic level, the morphological (or morpho-syntactic) level and other
possible levels outside the domain of phonology.

The phonological output representation should contain all information
necessary to derive a phonetic interpretation, but the nature of the resulting
phonetic level (however it is represented in a particular model) has not been
our consideration, nor has been the mapping between the phonological and
the phonetic levels. This mapping is not a trivial matter, however, because
the phonological level is qualitatively distinct from the phonetic jevel, in the
sense that the latter is a direct representation of articulatory or acoustic
events. With this understanding of the relationship between the phonological
and the phonetic levels, we have in this book been considering the nature
of representations at the phonological level, and have drawn a distinction
between an input and output representation, the latier resulting from the
application of an unordered set of phonological operations or rules.

The relation between input and output representation at the phonological
level can be seen as a function F, which maps one representation onto the
other. If we disregard the fact that in SPE the input and output levels were
assumed to be different in kind (cf. above), we can say that in this model the
mapping function F was an ordered set of rules. In our book the content of
this function F is an unordered set of rules and conventions. Other views are
possible, and one, developed in Optimality Theory (OT; see for an intreduc-
tion Kager 1999) has becore very influential in recent times. Instead of rules
which modify an input representation, OT proposes that the correct output
for any input is selected from an infinite set of possible cutputs, by an extrin-
sically ordered set of universal constraints.

In our view, the central claim of OT is largely orthogonal to the issues of
levels and representations which we have discussed in this book. However,
some optimality theorists would disagree, claiming that OT does not need
a theory of representations or parameters to account for cross-linguistic
differences, Rather, to exclude output ‘candidates’ with representations that
contzin combinations of phonological eatities which are never found in lan-
guages, OT postulates a set of universally highly ranked constraints, which in
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effect characterise the set of possible phonological representations. Gener-
ally, though, these constraints are not spelied out. In practice, it seems to us
that OT analyses make implicit assumptions about the structure of phono-
logical representations which are drawn from the repertoire of views such ag

those that we have discussed in this book. What remains as a more crucial
difference between the view taken in this book and OT lies in the treatment - -
of the kind of cross-linguistic differences that we have called parametric. QT
replaces parameter setting by constraint ranking. The typical OT constraint

in some sense functions as a “unary parameter’, which cannot be turned off,

but instead must be dominated by another unary constraint, whose effect is

to make the original constraint inapplicable.
We believe, then, that any phonological theory must have a coherent view
of phonological representation. We hope that we have persuaded the reader

of this book that this is indeed 80, and that we have succeeded in showing

that the phonological structure of the word remains a fertile area for the
formulation of theories of phonological representation.

4.8 Further reading

On accent systems {§4.1), see Bolinger (1972), Hyman (1977), Schane (1979),
Groldsmith (1982) and Beckman (1986). The relation between accent and its
exponents is discussed by Lehiste (1970), van Heuven and Sluijter (1996) and
Dogil (1999). Accounts of Japanese accentuation are given by Haraguchi
(1977), Beckman and Pierrehumbert (1986), Pierrehumbert and Beckman
(1988). On pitch-accent systems, see the papers in van der Hulst and Smith
(1988b), as well as Bruce and Hermans (1999), Dogil (1999), Hualde {1999).
Intonation is dealt with in Pierrehumbert (1980), Bolinger (1986), Ladd
(1996}, Cruttenden (1997) and Gussenhoven and Bruce (1999). On clitics, see
Anderson (1996) and Nespor (1999).

On the foot as a unit of timing (§4.2), see Abercrombie (1964) and Catford
(1977). Kiparsky and Youmans (1989) contains papers on metre; see for
example Hayes (1989b). See also Hanson and Kiparsky (1996). The distinc-
tion between stress-timed and syllable-timed languages is due to Pike (1943).
See also Dauer (1983), Selkirk (1984a} and Nespor and Vogel (1989). Gen-
eral works on the foot include C. Rice (1992), Kager (1993), Hayes (1995)
and van der Hulst {1997}

For work on the typology of streggand accent systems (§4.3), see Haraguchi
(1977}, Hyman (1977), Halle and Vergnaud (1987a), Hayes (1995). The reja-
tionship between primary and non-primary accent is dealt with by van der
Huist (1984), Roca (1986), Hurch (1996} and van de Vijver (1998). On the
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cycle in phonology, see Kean (1974), Kiparsky (1979), Halle and Vergnaud

le {1995). .
(191507:) )tha:} iricnzipl(es an)d history of: mgtriclal'ttheory, and its notation (§§4.¢3
4.4.1), see Liberman (1975), Liberman and Prince (1977), Haliei and‘\ﬁzr%gg
(1978), Kiparsky (1979), Prince (1980, 1983), Hayes.(1981), Gmgen;l: (199(3,
Levin {1985}, Hogg and McCully (1?3;2,) Goldsmith (1990), Halle ( ,
: Idsardi (1995) and Kager ( .
H:)H;‘ ?;i typoiog§ and )reiated matiers (§§4'4'3.—4°4'7)’ see mam‘z of the above
references, as well as Hayes (1982), Archangeli (1988h), Lahiri and van der
Huist (1988), Halle ez al. (1993) and Mester ('1994). ) ;
Accent in English and/or Dutch (§4.5) is discussed by, for example }gia e
and Keyser (1971), Selkirk (1980), van der Hulst (1984), Langeweg (1 88;;
Kager (1989), Zonneveld (1993), Burzio (1994) and Trommelen and Zonneve
(191:933-2“1 account of accent within a historical context? see Salmons (199.2).
See also Lahiri er al. (1999). Some of the papers in Archibald (1997) deal with
the acquisition of accent. See also Fikkert (1994), and, for a general account

of acquisition, Jusczyk (1997).
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Appendix

THE
INTERNATIONAL PHONETIC ALPHABET (revised 10 1993, updated 1996)

CONSONANTS (FULMONIC)

Bitabiat
Deagal

Denraltsiveatar

Bilablat

(Fosalveatar

Patuial

Dantaifatveot

Palatoniveotnr

Velw Yelar

Alveotar tateeat

Uvalar Alveoiar ficative Open-mig

OTHER SYMBOLS
M Voiceloss labiabvetar frcaive G 2 Aiveoto-pateiel irisag " Oren
e
w Voiced inbial £
£ -vel.
veldr approximant I Abveotar Eateral fap
U voiced ttiotpatuces approximant ﬁ Simutaneoss f wa X
H Voiceloss epigtonat fricative
S Voiced epiglony fricativy ;i!f;:a:;ﬂ;\:l;::?; lm‘wm:n:
an o symbals E
_? Spiglonst losive Jotned by 2 tic bay if BEGassary., p \I-:-S—’

DEACRITICS Diacriticy may be placed above & symbol with 2 desconder e.g f]

tiogolin § ¢l
L
Lotz EY JW

Nagad refease

Laieral release

Centealized Velarized er pharyngeg I
: Pharyngeatized

T |

x
Mid-centratived €

e Riised e I = voiced abvgolie fricative)
it

R
Lowered € ﬁ
x d &3

e

4
- €
L Nonsyitaniy €2 Advanced Tongue Reor

=
v & Retracted Tongue Roos =

= vaiced bilahia) apprositnant}

" Rnotlelty
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Where symbols sppear in paits, the one
10 the right reprosants o rounded vowel.

SUPRASEGMENTALS

g

RN ¢ T ]

Primaary stress
¢ Secondary siress

Long
Hatf-long

Jouns'tifen
[sH

ar

Extra-shorl é
Minor {foot) group

H Major {intonation) Sroup

Sylfable break X1, 3kt

—  Linking (absence of o break)

TONES ANB WORD ACCERTS
LEVEL, CONTOUR
Extra X
O Cor A Rising
| Hign € N ronting
) 4 H
i e 1 he
4 X Low
tow e A
Exw e il
_f b il a "] Rising.
o Flling
Downsicp A Glabarise
Upsicp N Glebarfal

|

S
By
K
i
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