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Mora-level effects in Japanese speech timing
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ABSTRACT:

A large database of spoken Japanese was examined for acoustic clues to the presence of a timing control at
the level of the mora or syllable. Normalised measures of lengthening {z-scores) were employed to factor out
the eflects of any phoneme-specific durational differences, and analyses of variance were performed on mean
lengthening values of both consonants and vowels factored according to previous and following contexts. ‘A
tendency to normalise the duration of the mora by lengthening segments in shorter mora and shortening
segments in longer mora was found. A similar lengthening was found in segments around non-CV moraic units,

that also served to normalise the distance between the surrounding morae.
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Table 1: I tests for strength of association:

" Effects on the vowel:

effect dafl1 d4f2 F

v2 <= c2 33 12593 101.506
v2 <- c3 34 12592 82.567
v2 <- v3 17 12609 78.291
vd <- vl 11 12615 20.486
v2 <- vd 17 12609 8.904
v2 <= cd 34 12582 6.576
v2 <~ v0 16 12610 3.291
v2 <~ cl 34 12682 3.126
v2 <~ ¢0 34 12592 2.093

Effects on the consonant:

effect dfi1 df2z F

c2 <~ v3 17 9977 58.195
c2 <- ¢3 34 9960 40.016
2 <- v2 13 9981 35.473
€2 <- vi 8 9986 16.275
€2 <= v0 16 9978 12.345
€2 <~ ci 34 9960 g.721
€2 <~ vd 17 9977 6.317
<2 <~ ¢f 34 9960 4.098
¢2 <~ c4 34 9960 2.911
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Figure 1: Mora durations factored by vowel
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Tigure 2: Mora z-scores factored by vowel
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Figure 4: Mora z-scores factored by consonant
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Table 2: Effects of plosives on vowel lengtl.

unvoiced plosive: voiced plosive:

Inean sd bl mean, sd n
before: 111.3 84.50 1754 87.7 70.66 1486
after: 73.5 31.26 2165 83.7 29.43 1667

Table 3: Lenpths of segments around geminates.

mean durations in milliseconds:
consonants vowels

mearn sd n mean sd n
others: 53.8 26.% 8940 79.9 29,6 10132
geminate: 151.0 39.7 420 70.2 26.2 420
before: 48,3 23.4 279 91.8 19.7 290
after: 48.3 24.0 162 78.3 28.5 186
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Table 4:

Vowel durations:
Doubled veowels:
mean sd n mean sd n
123.3 40.6 1280 93.5 29.1 1609
Conscnant z-scores:
preceeding V-mora:
mean sd n
0.187 1.01 2093

CV-mora vowels:
mean sd n
82.8 32.6 11695

V-mora vowels:

following V-mora:
mean sd n
0.278 0.97 2081
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Table 5: Nasal segment durations.

min 25% 50% 75% max
. 25.0 75.0. 90.0 107.5 185.0
n: 10.0 32.8 40.0 47.5 80.0
m: 15.0¢ 38.1 45.0 52.b 90.0

Table 6: Consonant and vowel lengthening around /n/.

mean durations in milliseconds:

vowels consonants
mean  sd n mean  sd n
others: 79.7 29.6 10285 57.3 33.8 2089
before N: 82.2 17.9 409 ©  63.1 32.3 378
after N: 80.6 32.5 334 63.9 33.2 334
Vowel durations: F (2 11025) = 1.61 (n.s.)

Consonant durations: F (2 9798)

10.90 p < 0.001

Z-SCOres: vowels consonants
mean  sd n mean sd . @1
others: -0.0021 0.9 10285 -0.002 1.0 9089
before N: 0.122 1.0 409 0.122 1.1 378
after N: =-0.007 0.9 334 -0.135 0.9 334
Vowel z: F (2 11025) = 37.52 p < 0.00%
Consonant z: F (2 9798) = 6.17 p = 0.002
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Table 7: Vowel duralions around /x/.

min 254 50% 75 max

others: 12.5 60.0 75.0 95.0 255.0
before N: 30.0 71.9 82.5 95.0 150.0
after N: 20.0 60.0 75.0 95.0 197.5
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