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Presentation Transcription
Using a Japanese Spontaneous Speech Corpus

TAKAHIRO SHINOZAKI' and SADAOKI FURUI!

This paper reports various investigations on recognizing spontaneous presentation speech in
connection with the “Spontaneous Speech” national project. Experimental results show that
acoustic and linguistic models based on the Japanese spontaneous speech corpus are far more
effective than the conventional models for recognizing the presentation speech. Individual dif-
ferences in the speech recognition performances are analyzed. A restricted set of the speaker
attributes comprising the speaking rate, the out of vocabulary rate and the repair rate is
found to be most significant to yield individual differences in the word accuracy. It is shown
that unsupervised MLLR speaker adaptation works well for improving the word accuracy but
does not compensate for the effect of the speaking rate.
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Fig.1 Test-set perplexity for each language model.
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Fig.2 OOV rate for each language model.

P
<

Word accuracy (%)

A22 A23 A97 JO1 KOS5 NO7 P25 S05 YOl YOS5 Avr.
Test-set

Il WebL-RdA WebL-SpnA
SpnL-RdA [ ] SpnL-SpnA

03 ODbbOOoboooooooooooooooononooon

Fig.3 Word accuracy for each combination of models.
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Fig.4 Procedure of MLLR unsupervised adaptaion.
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Fig.5 Effectiveness of unsupervised adaptation.
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Table 2 Recognition test set of presentations (51 males).
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Table 3 Mean and standard deviation for each attribute.
Acc(SI) | Acc(SA) | AL(SI) | AL(SA) | SR | PP | OR | FR | RR
Mean 64.1 68.6 —55.5 —53.1 15.0 | 227 | 2.09 | 8.60 | 1.54
Standard deviation 7.4 7.5 2.3 2.2 1.3 63 | 1.18 | 3.67 | 0.73
04 000000000000000000000000000000005%000000
0000000000O00o0oo0ooon
Table 4 Correlation coefficient matrix; the lower triangular matrix shows the cor-
relation coeflicients and the upper triangular matrix shows the p-values,
that is, the significance levels. Bold face indicates a significant value with
the significant level of 5%.
Acc(SI) | Acc(SA) | AL(SI) | AL(SA) SR PP OR FR RR
Acc(SI) - 4.7% - 0.2% 0.4% 0.0% 0.6% 3.4%
Acc(SA) 2.2% 0.1% 1.9% 0.0% 0.5% 2.5%
AL(SI) 0.28 - - 0.0% 55.8% | 12.0% 6.8% | 53.9%
AL(SA) - 0.32 — 0.0% 56.3% | 8.3% 6.7% | 33.4%

SR —0.42 —0.47 —0.54 —0.62 92.0% 1.7% 0.0% | 20.2%

PP —0.40 —0.33 —0.08 —0.08 —0.01 0.0% 20.0% | 69.4%

OR —0.54 —0.51 —0.22 —0.25 0.33 0.52 0.3% | 66.5%

FR 0.38 0.38 0.26 0.26 —0.50 | —0.18 | —0.41 33.8%

RR —0.30 —0.31 —0.09 —0.14 0.18 0.06 —0.06 0.14
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Fig.6 Acoustic likelihood vs. speaking rate.
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Table 5 Results of standardized regression analysis for word accuracy, showing
standardized regression coefficient (Coeff), p-value and 95% confidence

interval (95% CI).

Coeff(SI) P 95% CIT Coeff(SA) P 95% CI
AL(SI) 0.04 76.7% | (—0.22, 0.30) | AL(SA) 0.01 96.1% | (—0.28, 0.29)
SR(SI) | —0.16 | 32.8% | (—0.47,0.16) | SR(SI) —0.23 | 19.0% | (—0.57, 0.12)
PP —0.17 | 20.1% | (—0.44, 0.10) PP —0.11 | 40.4% | (—0.39, 0.16)
OR —0.34 | 2.2% | (—0.63,—0.05) OR —0.32 3.2% | (—0.62,—0.03)
FR 0.16 24.9% | (—0.11, 0.43) FR 0.16 26.0% | (—0.12, 0.44)
RR —0.30 1.4% | (—0.53,—0.06) RR —0.31 1.3% | (—0.54,—0.07)
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