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Speaking-rate effects on production boundaries between affricate [ts] and
fricative [s] in Japanese native speakers
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Figure 1 : Schematic diagram of speech intensity pattern for consonant [ts] and [s].
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Figure 2 : Discriminant functions between [ts] and [s] at slow, normal, and fast

speaking rates.
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Slow = f=-1.256 a + 204.0 (Eq. 1)
Normal : [ =-1.422 a + 143.6 (Eq. 2)
Fast : f=-1.184a+ %.4 (Eq. 3)
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FARRER A R — AR 3%

rost
L, Normol N
Pt
©
€ ou
bo
=
=z
S
Q
o
Ao |

I T T

10 20 30

o

Discriminat Error (%)

Figure 3 : Discriminant error ratio between [ts] and [s] as a function of speaking
rate. “All_norm” indicates that the rise duration (x) and steady-+decay
duration (y+z) are normalized with the averaged mora duration of a

carrier sentence.
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All norm: pf=-1.230 a + 0.753 (Eq. 4)
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Figure 4 : Scattergram of [ts] and [s] in all speaking rates with variables of the
normalized rise duration (Normalized_x) and the normalized steady-+
decay duration (Normalized_(y+z)). The solid line is the production

boundary between [ts] and [s] (Eaq. 4).
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