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Predicting Phrase Boundary Tone Labels from Text
for Expressive Text-to-Speech Synthesis

HIDEHARU NAKAJIMA,™! HiDEYUKI Mizuno, !
0sAMU YosHIOKA 1 and SATOSHI TAKAHASHIT!

This paper describes the statistical method for predicting, from the input
text, phrase boundary tone labels which shows more varieties in expressive
speech than in reading speech. This method uses both lexical information and
phrase boundary locations obtained by the language analyzer in conventional
reading style text-to-speech synthesizers. Accordingly, obtained models reflect
both domain and speaker specific speaking styles. Through the experiments, we
confirmed that our model uses simple and a few features to achieve the same or
higher correlation coefficients with correct answer labels (Cohen’s kappa) than
the conventional classification tree based method.
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Table 1 Summary of expressive speech database

FT opP AP

t of sentences 64 104 152
# of accent phrases 684 1,061 1,550
t of speakers 3 3 3
Total length [min.] 13 14 20
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Table 2 Occurrence distribution of phrase boundary tone labels
(a) our expressive speech database

(%] FT OoP AP

expressive reading expressive reading expressive reading
w/o pause 0.3 0.2 0.7 0.1 0.1 0.1
with pause 1.1 0.8 16.6 4.2 6.4 2.7
all 0.6 0.4 6.8 1.8 2.7 1.2

(b) CSJ database

(%] Int. Aca. Int. Sim. T.O0.D.
w/o pause 0.07 0.05 0.03
with pause 21.6 18.5 18.1
all 15.8 13.4 12.9
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0 3 Prediction Performance

speaker oP AP
id Closed | Open | Closed | Open
1 0.95 0.70 0.98 0.80
kappa 2 0.93 0.77 0.99 0.84
3 0.98 0.75 0.94 0.71
1 99.1 95.0 99.8 99.1
Acc. 2 99.4 98.2 100 99.1
[%] 3 99.8 97.9 99.7 98.5
1 96.1 66.7 95.3 75.7
Rec. 2 92.5 72.0 100 77.3
%] 3 97.1 63.3 91.5 68.3
1 95.6 81.8 100 84.9
Prec. 2 94.9 85.7 98.3 91.9
[%] 3 100 95.0 96.2 75.7
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Fig.1 Performance comparison with Cohen’s kappa coefficients (Small bars mean 95% confidence
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