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A Cross-linguistic phonetic Overview of Word Prosody
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“All languages( dialects[] have “prosodome””” and the function of
it is the same whether the language in question has pitch-accent

or stress-accent.” [p.269]
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“...phonological contrasts on the basis of accent alone in words of
three or more moras”"length are either very rare or do not exist.

Although it is possible to find contrasts on the basis of accent
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alone between members of pairs of accent patterns, it is virtually
impossible to find such contrasts among all accent patterns for
words greater than or equal to three moras in length simultane-

ously.”0 Weitzman, 19690 [p.42]

gobooooboboobobooobbooobooboboooboooboo
gboboooboooboooboooobooboobooobooobooobo
gbooooooobobo

gboogboobobboboobooboobooboo

gobgoooooobobobooobooobobuobobooooobo
gbobooobooobooobooooboobobooobooobooobo
gboboooboooboobooobobooboboooboooboboooboo
gbbobooboooboobooobobooboooboooboooboo
booboobooboobooboboboboooboobooboobo

goooooog

goboooboboobbooobboobooboboooboboooboo
0000000000000 000DO00OO recorddimportD 0000
gbbobooboooboobooobobooboooboooboooboo
gbbobobobodoobooobooobobooboboooboooboooo
goooooooon

goooooog
gobooboboobbooobbooobooboboobobooboo

gbbobooboooboobooobobooboooboooboooboo

0 2500



000o0o0ooooooooooooooooooooooooooooooon

goboooboooboobobooobooobooboooboooo
gboobooboboboobooboobobonbbO0ODO0OONOOO
gooooooooOoOooOoOoOoOOOFrglm

1- syllable 2- syllables 3- syllables 4-syllahles n-syllables
] L] ®0O L O
o o ¢ SOOT
QOe e e
SO0

@ denotes a stressed syllable)

Fig. 1 Possible stress patterns in an “n” syllable word
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“...where we are dealing with relative pitch levels constituting two
tonemes, H and L, we define the H tone in part by the fact that in
another sequence an L tone could have occupied the H tone posi-
tion or slot, i.e. L-L. Since H and L can occupy the same slot, they
enter into a paradigm...On the other hand, the accented] stressedl]
syllable cannot be defined primarily, if at all, in terms of a para-
digmatic opposition with a non-accentedd non-stressed syllable,
since the sequence unaccented-unaccented is normally not permit-
ted in such languages. Since almost all accent languages require

that there be at least one accent per accentual unit, the only way
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to define the accented syllable followed by unaccented syllable is
in terms of its opposition with the following unaccented syllable.
Thus, the accented syllable tends to enter into a syntagm with the
following unaccented syllable.” [pp. 2-3]0 parentheses added by

the present author( .
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Fig.0 Relation of tones in Modern Cantonese and Putonghua to the four
tones in ancient Chinese Xu, 19800 [pp. 115-118]
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Fig.0 Musical representations of tones in Cantonese and Putonghua
0O Akiyama & Moriya, 19760
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“Tone sandhi is the change in actual value of tones when syllables

are in juxtaposition. Every syllable retains practically the same
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tone value whether it stands alone or is pronounced continuously
with another syllable. The only exception is high fallingd 530
before another high falling or high levelO 550 . Instead of falling
during the first syllable, the pitch remains high throughout the
first syllable.” Huang 19650 [p. 11]
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000000000 Kratochvil, 1970; Howie, 19700 000000000
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“A constant relationship always exists among the shape and range
of the six tones. Tone 1 starts usually at the top of the range and
falls to at least the level of Tone 6,01 there is a counterpart of Tone
1 which starts high and stays level . Tone 2 starts at the level of
Tone 6 and rises to the upper level of the range. Tone 3 cuts Tone
1 and Tone 2 roughly in the middle. Tone 4 either starts around
the level of Tone 6 and falls to the bottom of the range or starts at
the bottom of the range and stays level. Tone 5 starts at the level
of Tone 6 and rises to the level of Tone 3, and Tone 6 has a level

half way between Tone 3 and the bottom of the range.” [p. 88]
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Fig. 4 Simplified Cantonese tones with equal duration

according to Fok's[] 19740 acoustic analysis
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gboooobooobooboooboboobooboooboooboboooboo
ooog

Tone \ Height \Direction Impressionistic Phonetic Analysis
Traditional description Chaol 194700| Hashimoto Fok Vance
Kaol 19710 019720 019740 | O 19760
1 High | Falling 53/55 53/55 52/55 55
2 High Rising 35 35 35 35
3 Mid Level 33 44 3535 33
4 Low Falling 21 21 21/11 11
5 Low Rising 23 24 23 13
6 Low Level 22 33 22 22

Table 1 A comparison of various researchers' representations of pitch

for the six Cantonese tones

g.0.00b00b00o0oooon
Lin & YanO 19800 OO DO OOOOO0OOOOOOODOOODOODOO
gboooobooobooboooboboobooboooboooboboooboo
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Words with neutral tone
Subjects | Full tone Neutral tone
Tonel 55 41
Tone2 35 51
Tone3 31 44
Tone3 322 44
Tone3 35 42
Male Tone4 51 21
Tonel 55 41
Tone2 35 51
Tone3 31 33
Tone3 312 33
Tone3 35 32
Female Tone4 51 21

Table O [0 The comparison of pitch values

between first and second full tones

OO000OLIn & YanO 19800 O OO OOODOOOOOOOOOOOO
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Fig. 5 The neutral tone’s centralization of vowel quality( The full and neu-
tral tones are denoted by *00 andO O O, respectivelyd Lin & Yan, 19800
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Sugito, 1972; Doi, 1955; Kawakami, 1963; Weitzman, 196911 0 0 O O O
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The almost generally accepted theory of pitch-accent or high-low
accent of Japanese has never conclusively been proved acoustical-

ly in its history.” [p. 2]

gobooooboobboobobobobooboboooboooboo
gboboooooboobobd

g.0o.0. 0boboobooogooo
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O00000sakumal 19150 0 Jimbo0 19160 000000 OO0ODO
00000 oOOoO0U00ooooooooooooogggdsakumal 0O
gboboobooobooboobooobooobooboooboooboon

Fig. 6 FO0 values of the vowel segments of “hotohoto”0 an ear and a saillJ
0 Sakuma, 19290 [p. 362]
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Two-mora words Three-mora words
Fig. 7 The two-mora and three-mora morphological accent patterns

According to the three-level pitch theory
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1. is there a taki in the nord?

Yes No
|
2: where ix jt located?
|
on the
I 1 \

ist mora Znd wmora 3rd moral

] ] |
F-0-0 0-0-0 0-G-0D> o-0-0p

Fig. 8 An illustration of the Tokyo dialect accent system
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are there Takis In the word?

/ \

Yes No

how wmany Takis?

/ \

one two

where is jt? where is the 2nd Taki?

on the on the

N A

1at mora 2nd mora 3rd mora 2nd wora 3rd mora 4th mora

| | | l [ I

6-0-n 0-0-a o-o-0 So-o-o0 “0-0-0t+ To-0-DB

I

fallowed by

/

1. a high sentence particle

tope sandhi No.l

2. a low sentence particle
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Fig. 9 An illustration of the Osaka dialect accent system
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g.0.0.000000000000D0O0
gobooboboobbooobbooobooboboobobooboo

gbbobooboooboobooobobooboooboooboooboo

O00WeitzmanD 19690 0 0000000000000 OOOOOO

“The pitch level theory cannot be considered adequate as a phono-
logical description of Japanese accent, because it relies on the pho-
netic aspects of accent distinctions to describe the functional con-
trasts and actually defines its functional units in phonetic terms.”
[p. 152]

gobooooboboobbooobbooobooboboooboooboo
000000000 DKawakamid 19570 OWeitzmanO OO OO0 OO0
gooon

“It is impossible to think that there is such a thing as the height
of a syllable. The important thing is to consider that there is only

the height of a certain point of a syllable.” [p. 337]

gobooboboobbooobbooobooboboobobooboo
gbboooboboooboooboooboboobooooboooboooo
boboooooobobobooboogan

0000000000 00000000000DOD0O0Miyatad 19270
oooooboooboooboooobooboboooboooboooo
oboboooboboooboooboooboobobooobooobooobo
oboboooboooboobooobobooboboooboooboooboo
gboboboboooobooboboboobboboobobooboooboo
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Hattorid 196100 0 0000 0 0O 0O OO psycho-acousticC O OO0 00 OO
oo oooooboobobobobobobobobboboboo
gdodoooouobobobobobobbbbbbbbboodoggdaceent
nucleusD 000000000000 0OD0OO0O0OO0ODODOOOOODOD
oo obbobD
jjdjdddddddooooooooooooD
goboobooooboobooboo

gboobooobooobbooobboobbooobboooboo
gbobobobooobooobooobooob

gobobobobooooooboobooboboboboo

goboboboboobooooboobooboboboooooo

gL oL LDLoO
oo ooobooboooboboboboboboboboboboboo
0000000000000 000D000000d0ddecf. Obata, 1928;
Yatabe, 1928; Sakuma, 1931; Doi, 1955; Kawakami, 196611 0 0 0 OO
JdddooooooooooooooooobooboobobobooODbon
0000000000KIiIndaichid19660 000 OO0OO0OOOO0ODOOOO
oo oooboboboooboboboboboboboboboboboo
oo oooooboooboboboboboboobooboboboo
ggjodddoooooooooooboooobobooboboboboboboboboboo
Jgdddodooooouoooo
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One mora T mord Thres mora
Treorlsa
j21d two level Even Even Ewven .
?,J_ ——t _./_.a-—z:l—
i -l
theory lat high lek high imt high o
g ~ -,

fYamada, 168921 2nd higg 2nd hi =
= =y
ard hig?

Three level L-H L-ME=M} L-M-H{-#)

theary I w— (T H-M-H

(Sakuma, 1945) L-HEH M-
— =

o
L-H-HE=M)

weocent kernel a Q-0 g=-D=-0
theory a a-a d-n-0
[Hattord, 19610 o-O o-f-o

o-0-3

New two level a] o~8 o-F-%
thmary [ #-0 #Lo-o
(Kindaichi, a-w a-w-0
19641 o-i-%

{0 - a low mara, ® - & high mora, > - 3 sentence perticle)
Fig. 10 Comparison of accent theories for one, two- and three-mora words in
the Tokyo dialect

2700



000o0o0ooooooooooooooooooooooooooooooon

No. of
sgrae |One xotra Two mars Thrae mora
Thaorins
-
decent kernelly 81D lo-0 D-g-0
bey
theory B—ai-p) -0 o-0-0
{Hattori, 19&1) 0-0-0
?«Eﬁ—sm-i‘; 10-0—0-01-p) ||D-0-0-0-0-0t-#)
[k
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i 0-0—g--4  |Q-F-0
a
o
iNew two lovolaéjl-ﬁ -9 -
et
theory k|0 [ ] #-0-0
B
tKindaichi, -0
1564) Ergb-i'-»h-m-n b-F-"0-0¢-# [b-0-8-b-0-0t-%
il
ke 'o-0 lo-#-0
F /

{pitch changa
inside the 2nd mora)

{0 - a lom mora, ® - a high wara, b - a sentence particle)
Fig. 11 Comparison of accent theories for one, two and three mora words in
the Osaka dialect
g.0.oogobgooooa

gooooboobboobboooboooboobboobbo
0000000000000 00000000OOdSakuma, 1915; Jimbo,
1916; Polivanov, 1928; Pike, 1948-a; Hattori, 1961; Kindaichi, 1966 [
oo ooobooboooboboboboobobboboboo
gobodboboobuoobobooboobobooo
goododgogz2og3obopoooodddodooooooooo
gooboobboobobuoobuoobbooobboobbooob
goboobboobobuoobobuoobboobboobboobb
Jdddddooooooooooooooooboboobobobooboo
oo ooobooboooboboboboobobboboboo
oo oooboobooobobobobobobobooboboboo

02710



oooooooooono

0000000000000 Weitzman, 1969; Takefuta & Schwarts,
1970; Homma, 1973, 1981; Beckman, 1982; Hoequist, 198311 0 O 0O O
WeitzmanO OO OO ODOODOD0OD0OO0O00O0O0O00O0OO0O0OO0OOO0OOO
gobobooobobooobbooobbooobbooobobbooobo
000000000000 00000000000 Takefutall Schwartz
g0 0000000 oboooonbooooboooobooon
gobooboogno

“Intensity and fundamental frequency share the role of the pri-
mary acoustic cues for the stress signal of American-English,
duration being the secondary cue. However, fundamental frequen-
cy is the sole primary cue in Japanese accent, and intensity is sec-
ondary. Duration does not seem to play a significant role in the

formation of an accentual signal in Japanese.” [p. 201]

gbobobobobooboboboboboobooooboon

Acoustic parameters| f0 Peak Duration
Languages Amplitude
American-English stress 2.8 2.8 15
Japanese accent 3.2 1.9 0.3

Table 3 The indices of signal detectability of three acoustic parameters
for the detection of the stress signal of American-English

and the accentual signal of Japanesel] Takefuta and Schwartz, 19700

OTableDOOO0O0O0O0OO0OO0OO0OO0OO0OOOOOOOOOOOO0OO
obooboooboboooboooboooboobobooobooobooobo
gbooooooooooobobob

gobooboboobbooobboobooobooobobooboo
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Fig. 12 Duration of /a/ in accentuated /na/ in connected speech

pronounced normally, slowly and fast[l Hiki, et al 19680 [p. 11]

00000000000 0DODOOHIki,etalD19680 000000000
goboooboooboobobooobooobooboooboooo
gboboooboooboobobooobooobooboooboooon
ooobooooooooobboowdoooooon
O0OFigl200000000000O0OCO0O0OOO0OOOOOOOOO
gobooobooobooboboooboooboobobooobooooD
0000000000000 Mitsuya & Sugitod 197800000000
gooboooboooboobobooobooobooboooboooon
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gboboobodooboobobooobooobooboooboooboon
gbooooooooon
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goboooboboobbooobboobooboboooboboooboo
0018100 0000000000D0O0OV.0.T.O Voice Onset Time O O
gboboooboooboobooobobooboboooboooboooboo
boooobooboobobobobooooooobooobo

V.O.T. | V.O.T.of /IpV, tV, kV/ Vowel duration of /pV, tV, kV/
stressed : unstressed stressed : unstressed
Languages [0 accented : unaccented] | accented : unaccented]
EnglishO ratiol | 61ms:55ms 1.1 :1.00 130ms : 70ms[ 1.9 : 1.00
Lisker & Abramsonl] 19670 Klatt 19760
Japanesel] ratiol] 37ms : 16ms[] 2.3 : 1.000 90ms : 95ms[] 0.9 : 1.000
Hommall 19810 Hommal 19810

Table 4 Average V.O.T. and vowel[] VO duration under accented and unac-

cented syllables in English and Japanesel] Homma, 198101

O000OTable 40000000000 OODOODODOODOOOOODOO
gooooooooboobobbboboooooooogv.otT.boboboboboo
gdoddoooooobooobbooboboboboboboboboboboboobooo
goodoooooooooobooboobbobobobobobbboboobooo
goboobbooobuooobuoobboobboobobooob
Jdodoooooooooobobooboobobooboboboboobooooon
000000000 Lehiste, 1970;Klatt, 1973; Homma, 19780 00 00O
gdoddoooooooboooboboobobobobobboboboboboboboboobooo
goooooooov.o.Toobooboooboooboobooooo
gooddoooooooooobbooboobbobbobobobobbobooboo
gooooooooogo

oo ooooooooo
O0000000O0O00cf. Han, 1962000 0000O000O0O00O0OOOO
0000ODbOO0000000ODbDbO00000b0DObbO0000OMaeda,
1979; Homma, 1978, 1980; Port, 1976, Port, et al. 1979, 1980; Dalby &
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Port, 19811 PortJ 19800 D O O OO O OO

“The results demonstrate that segmental durations of Japanese
words are adjusted so as to yield word durations that are nearly
equal despite differences in the inherent durations of the vowels

and consonants that make up the words” [p. 150].

goobooboobooooooooobooooooooobobobbooboooo
Pike[ 1948-b0 O Block 19500 U O O O 0O HanO 19620 O Port 19800
gbooooooboobd

g.0.0oboobooboboooooo
goboooobooboboobobobobbooboboobobooobobo
gboboooboooboobobooobooobooboooboooon
gbobooboooboobboobooobooboooboooon
gOo0OOCOOoOooooooOocGimsonO 1975000000000

“It is extremely important to give English words their correct
accentual pattern and characteristic rhythm if easy intelligibility

is to be achieved.” [p. 23]

goboooboobboobbooboooboobobooobooo
gooooboooboobobooobooobooboooboooDoD
goobooboooobooboboooboooboobboooboooo
O000000DOO0OO0O00DOOO000D0OTrubetzkoy, 1939; Halle &
Keyser, 1971, Hyman, 19750 0 0 0000000000000 O0OO
OO0000000000000DOJdonesd19560 00 000000ODO
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“Generally speaking, there are no rules determining which sylla-
ble or syllables of polysyllabic English words bear the stress.”

[p. 248]

goobbooobboooobbooobbouoobboboobobooo
000000 0O0bOO00o0bOOdO-oond-ionO-icOO0DOO0OODODOO
goddooouooobooobooboobobobobobobboboboobooo
O00ob0ob0ob0obobOob0obOobOoboOobOngJesperson, 1909;
Kingdon, 1958; Waldo, 1968, cited in Halle & Keyser, 1971[1]

0000000000000 0ODODdlinguistic competenced 0O/ I
LU/[00000000000bO00bO0bOoboboOooooooooooo
gobobooobobooobobuooobbooobobuooobobooon
goddooouooobooobboobobobobobobobbobboboobooo
goodoooooooooobbooboobbobobobobbbboboboobooo
000000000000 ChomskyOHalled19680 00000000
Jd0dooooooooooobooobobobobooObobbooDboooon
oobooboooobooon

“In the overwhelming majority of instances stress in contempo-
rary English is governed by reasonably simple general rules”
O Halle & Keyser, 19710 [preface XIII]. Therefore, for them, it is
possible to determine which syllable0 sO of polysyllabic English
words bear the stress by applying a relatively simple set of cycli-
cally operating rulesd where some syntactic information is

requiredl] on the sequence of consonants and vowels which make
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up the words. Namely, the location of primary stress in a word is
closely correlated with the feature “tense-nontense” of vowels.
tense vowels [i0 IO, €I, U 10,9V, aI ,au] nontense vowels
[I,e,U,A]

0 Halle & Keyser, 19710 [p.3]

godooooObOOO0oO0oOoOoooooOboOoooOooofrvlocoooao
O0D00000O0[V:00O0D0O[vW]Oooooo[velooooooo
oo ooobooboooboboboboboboboboboo
gooogbooboobobooobobboobobboobooboo
0 Jakobson 1931 cited in Hyman, 1975; Newman 1972 ; Allen 1973[1J

g.0.0o0oobooood
gL oL LDLOO
gogobooobbtioo™obobbouodbbbooobobbooobo
ggoddodoooooooooobooooobobooboboboboboboboboboo
0000000000000 000000dFairbanks et al, 1950; Fry,
1955, 1958; van den Berg 1956; Bolinger, 1958; Lehiste & Peterson,
1959; Fant, 1960; Lane, et al. 1961, cited in Ladefoged, 196711
gL oL LDLoO
oo ooobobobobobobobobobobooboobooboboo
gogoboooobbooobboooobbooobL™obboooobo
goooobooboboobobuogbliobboobooobooob
0000000000000 000D0OD O Sweet, 1890, 189111

“There is a natural correlation between force, length and high-

pitch and conversely between weak-force, shortness and low-pitch.
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The connection between force and pitch is especially intimate.”

O Sweet, 189101 [p. 96]

gobooboboobbooobbooobooobooboboooboo
gooooboooboooboooboboobobooboooboooDo
gooooboooboooboooobooboboobooobooobo
goooooon

“It is, however, an entire mistake to suppose that these natural
tendencies represent necessities, and that high tone and strong
stress can be regarded convertible terms. Just as in the piano the
lowest note in the bass can be struck with the same force as the
highest one in the treble, so in language it often happens that
strong stressO intensity[] is combined with low pitch and vice-

versa.”[] Sweet, 189101 [p. 97]

goooobooboboobobooobooboboobboobbo
00000000 o00o0oDoOoO0o0ooDobOoO0o0ooDoOooooDoooooDo
goobooobobooboboboobobboobobbobooobobooooo
gdoddoooouooobooobobooboboboboboboboboboboboobooo
000000000000 0000000000Liberman et al.
1963; Ladefoged, 1959, Ladefoged, et al. 1972; Ladefoged & Mckinney,
1963, Lehiste 1970(1]

“...the notion of a ‘Motor Theory of Perception’ in which the per-
ceptual recognition routine involves the listener's knowledge of

the constraints imposed by the speech production apparatus. The
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motor theory of perception points to strong connections between
the acoustic and the articulatory aspects of speech, and the con-
cept of a phonologic feature indeed represents in a sense an opti-
mal coding of the articulatory and acoustic levels of description.
When we speak of the acoustic and articulatory correlates of a fea-
ture, we are implicitly hypothesizing that somewhere in the brain
both levels of description are coded in terms of a single mecha-

nism.”d Lieberman, et al.19630 [pp. 3-4]

O000000000Haskins LaboratoryD O OO0 000000000
goooobooooboooooga

“The distinctness of phonetic categories is often paralleled by dif-
ferences in articulation that are more distinct and invariant than
the differences in the acoustic signal. The relation between
phoneme and articulation is often more nearly one-to-one than is
the relation between phoneme and acoustic signal.”0 Liberman et

al, 1963, 1966, cited in Liberman, 19670 [p. 162]

gL oL LLoO
oo ooobobobobooboboboboboboobooboboo
ggoddodooooooooooboooboooboboboboboboboboboboboboo
0000000000000 000000Fry, 1958 ; Bolinger, 1958;
Lehiste & Peterson, 1959; Liberman,1960; Morton & Jassem, 1965;
Jassem, etal, 19680 0 0 000000000 ODO0OOOOOOOOOO
oo ooboobooobobobobobobobobooboboboo
000000000 Fry, 1955; Nakatani & Aston, 1978; Isenberg &
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Gay, 1978; Smith, 19780 0 0 000000 OOODOODOOOOOOODO
gdoddoooooooboooboboobobobobbobobobboboboboobooo
000000000 Stetson, 1951; Shearme & Holmes,1962; Lindblom,
196301

goooobooboboobobooobooboboobboobbo
0000000000000 00000D0ODDOSaran 1907, cited in
Lehiste, 1970; Mol & Uhlenbeck, 1956; Bolinger,1958; Lehiste &
Peterson, 1959; Jassem, 1959, cited in Lehiste, 1970; Nakatani & Aston,
1978[1]

oo obLLbLobDbobLbDD
goboobbooobuooobuooobboobboobobooob
0Jo0o0o0ooo0ooooooooooobbooooooboooooooo
gddddooooooooooboboobobobobobbobbobboboboobobooo
O000O0O0OD0ODODODOOOO0OO000000000Nakatani & Aston,
1978[11
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goo0obe100000000000O0C0O0O0DOOOOOOO0OODODO0OO
oboooooooooooooboobOoobooboooooboobooobooooonoo
goooooooobooooooobooboooboobooooobobooooDog
boooooooooooobOobOooOoOobOOoboboOoboOoboobooooonoo
gbooooooooboooboooOoooOooobOoooOoooOooOoobOobooOoon
goobooooooobooooboooobooboooooo

ooooooooboooooooooobo0ooooooooboboooooooon
oboooooooooooooboobOoobooboooooboobooobooooonoo
goboobooobooobooooooooooouobooUubHanbD 1962000
boooooooooooobOobOooOoOobOOoboboOoboOoboobooooonoo
oboooooooooooooboobOoobooboooooboobooobooooonoo
goooooooobooooooobooboooboobooooobobooooDog
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etald19760 000000000000 O0ODOOOOOOODDOOOOOODO
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compensationd 0 0 0000000000000 D0OOOOOO0O0O0O0OOOO
goboooooooooooooooooOobobooooboobooboooo
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