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Presentation Transcription
Using a Japanese Spontaneous Speech Corpus

TAKAHIRO SHINOZAKIt and SADAOKI FURUIt

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 spontancous speech corpus are far more
cffective 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 unsupcrvised 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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Table 1 Recognition test set of presentations (10 males))

Presentation | Short Conference Length
ID name name [min]
A01IMO0035 A22 A8y 28
A01MO0007 A23 A A 4s 30
A0IMO074 A97 HARFgrs 12
A02MO117 Jo1 EiE e 57
- K05 PR FE R 42
A03M0100 NO7 L i e 15
AO05M0031 P25 Ak 2 27
A06MO0134 S05 ttAsTHES 23
- Y01 RGFES 14
- Y05 RS 15

41 BH MR
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L, 2gram OFDBH Lo THRVEE B aZz. Zhb
DZ LIIWebL DB iZflibh T+ AV IHEE
EELTREINRTHAZEDLS, HLIZFELET A
My MBS OSHENLEEO BRI NE VD E
E2bN A, CSI 25K EN/:SpnL D /5—7 L
F T 1 DFHIE 200 T, WebL O LT Thas,
F7: 2gram & WL T 3gram O HH—FL ¥
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FAFERIZEL TH WebL i3 10 #0477 4.8%
LEEE R o7, RHEEL o HEIZIZEL S
BHOFKILEITN LD, EITEMBETH
72. WebL OB+ v i Web 206 B0 7-—iki 7%
HHOBHETDH ), FOMELE VL LAT ALy
M RIS L TRl AR T 720 TH S, SpnL @)
KAFEOTFHIT 1.5%L WebL @ 3 50 1 BLTFE
ol

HLBEL O L HEELEOMEICH L T, SpnL
#"WebL & L TRE(BERTWAEZ L 505,
4.3 HEIEFIEEDLE

B ETVICWebL % 7 iSpnL, F8 TN
IZRAA F7:13SpnA #7560 4 Y OHEEL
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Fig.1 Test-set perplexity for each language model.
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Fig.3 Word accuracy for each combination of models.
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L SpnA ¥ LL#T 5 L HEEMBEOTFHEZThE
N 54.2%, 65.3%T. SpnA % BV GE0 FH HE
WIBFEEN FHT 1%E Ml E o/, TOEVIE,
FNERDEFNVOFEBHHH ShFA LT EFL
EEL S®EFHE T triphone DGR FHMFFHO M
THEVADHY, FHLEEOTMDI-OITEREL FHEF
FhLEY L L EEBEFANLEILAOLEZS
b,

SEEEFN, FEEFLVELLICELTH, CSIH
SEML 727 N OFH EE S Dk L THS 2
KB TWAZ LW Sh b, SibT7T VIZWebL, &
W)L IZRAA & VA0 BEER D 3.3 54.1%
SpnL & SpnA % HW/IGHEOHEERY FI3 34.7%T
Y, BER)EOMHHLNIERIE B7%THS.
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AETEEAL L 2 FEEHBEOEIIAIET 2
BT, SBEFVOMME L FEEMLET). 7
Abty MIELICREYT 10 3T, WETHERLZ
bOLFELTHD.

5.1 @ bAE

BICLO PIEE B 4 Ry, BRI, 1) THEE
AEEF IV SEHMM b A% — L, @R &
2 MLLR % 1T\ 8785810 {LE 7 v SA-HMM % {FR
T5, 2) BN SA-HMM % IS, SHICEFHE
bZ s ET, ZEIC L iFo/. MLLR W & A8
FALDFBEF -y &5 2 HEMICHEL T, FEkeit
BB TEREFLORESAT IO THWD,

HICALD B L oA SRR ET VIZSpnA T
hHih., EFEEFNVIZIESpnL ML /2. MLLR &
HMM HOEEMGHEH O, L 64 DELFFO 2
FAROBEFER LI ETHHALTHE, FHFO
F LU T, BT 5 7 7 AR RET
% kg Mz, EBM O 54 centroid-splitting
& DT, o AE B 22 EEREIEH
Whiposo, TOERTIEEE#CLOY, 8T
FUEEHHSEICBRR -~ bDE R LY, FEICIbE
Bz BT, SHEERACIHANRT VT 1 10 #iadk
el

5.2 HEEIFRMERE

B 5 (EEEHECLOFRERT. BT S ER
EFHEEETTNV “SpnA” x HWeR—-A5 4%
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Fig. 4 Procedure of MLLR unsupervised adaptaion.
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®2 FTAMEY (51 4%) ol

Table 2 Recognition test set of presentations (51 males).
Presentation No.prescntations
}\Iﬂlﬁ%’?‘ﬁ 32

TR 12
%0)1& 7

AL HEOYHTL — L 5F8H S RF.
SR EHOFHRIEEE 1 BH/- ) oFER).
PP 7AbMLYINN—TL XI5 1.

OR  RHEFER (%fl).
FR 74780 QLM XOBERIT57 15—
D% ).

RR SVHLHE (EFLOHERICETAEVE
L D%fiE).

FERIZAWAESHEFTVIE CSJ 225 12)u
7:SpnL T2, THEFVEARFEEETEEF
JVSpnA, BIUSpnA %l MLLR 12 & %30t

L EMIEIL 2 T o B 7N 2 ML 7. RE5dys s
W ) B FISEFIOSRBT 5 4 22 F OFPEA
5L, MBIy F LSBTk, LRSS
FNE 745 —BHEEINTVE., P54 A0 &
NI2TV =209 BEHL TH 88X 7 1T — &4
ThhH. "=TLF 7T 1EEFETF NI 3gram &

e TRS Iz, ARAGEOF M ZDT Ve, HEED
74T —RBEVHEHLYE S0 DFIFEIIE, CS)nEE
HBILIKEINTWE Y 7 EREHE V. RmiEx,
N=7L XL F1OFETIE, FTRIELTEVEL
TRV b DE L. BEEEEIESpnA FHWTEK
Wiz, LTFTE, TEiaTg8es vk Sl &k
LEFEEEALTEEF NV E SA LERT 5.

6.3 THHLCEERE

FAMXy k5l HOEFIIBIT L BB L
BRERAELER 3 CRT. NEEMEEDO T EE
ETFIVIZ ST ZWHET 64.1%, SA # V723
.wab%fﬁ)t.h$ﬁ¥MSI%Hwt%ﬁ
7A%., SA WA CT%TH Y, HEEITH
BEVEAI LY RESES DL eGS0 5,

%h, 6 DEMMEYFEHREMT Lickd e
FEEMNICBWCO R VERT 5, -7 L
T AR RS ,EwLL@ﬁm$%w6@%$ﬁ%
3R 3R EAMOMEREOREL 2 5. K
DD En LECTHORBUEDTHEE n DBEFHE R
N2 AH, WOFHOF—5FRVWLZ LT, T
DENTHAROBE T2 h e AFREIZILE
PR BEFHBETE L, 2L, S—T7L %Y

1, RHEEE, SOELAROIRIERPRPA+HT
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=3 KB L EEE
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 74 7.5 2.3 2.2 1.3 63 | 1.18 | 3.67 1 0.73

4 EEEATY] P CORITRNEE, LA A ERRERT. s%AEIIBVT
HEE & LHMAKIE, KFTRELL
Table 4 Correlation coefficient matrix; the lower triangular matrix shows the cor-
relation coefficients 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(ST) | Acc(SA) | AL(ST) AL(SA) SR PP OR FRR RR
Acc(ST) - 1.7% - 0.2% 0.4% 0.0% 0.6% 3.4%
Acc(SA) - - 2.2% 0.1% | 1.9% | 0.0% | 05% | 2.3%
AL(SI) 0.28 - - 0.0% 55.8% | 12.0% 6.8% 53.9%
AL(SA) - 0.32 - 0.0% | 56.3% | 83% | 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
Hote. AL -5 10 FEOBTIE, O o— | oo
BONEE L BHEOMIC B s MBI Ro N Lol B S B ; \ s ALSA) |
6.4 18 B3 5 1 1 S M -
RBUMOHEY AT, T4 ISHATHIEZR ;54 T e | —
+. RIZBWT TS ATV HBGREY, M5 EON IR W i PN - P | ey
R TR KR SN ABIREE . 5% Eal L RSN
HIZBWTHETHAI LERL TS, " L .
6.4.1 EWOIECRERE T2 T w5 16 17 s
%A%s_:{_i—:w 1= St ’S‘ mw 7’:%% 1L§EB f#t )T:;ﬁ Phonemes/second
HEEOHIEIE ~0.51 Tho. H6 1LHES HE b ahS EEROELEER
ig. 6 Acoustic likelihood vs. speaking rate.
EREEEEOBAN L TY. MTE 2 RERET /M
THEHIIT 4y PSELEREERATRLTH 5. 450
SEEHHEE D VR T LB ) BT A I B 400 r=03
BEnD. M), REEENIHCECHATHT Ean . R g
b, FEOEORTEASNEV. FRiblRELE S g
(AKﬁ“CBwféﬁ%@ﬁ&%%M?%1%&2% 32 T o -
SR B IRATIE, | ROEF VAR % i 5T
:sm:. e AL LT RS, SRR T
T B ETUD N RL T A EMRNL RS B L v o1 2 03 4 s 6 1

23, RITHEORIIE b b1 S BT F B BN & ooven

5 EERAORINC & 5 EBIE RO TR SARASSEE A
L Tt =] i /f‘ i If. Fig. 7 OOV vs. word perplexity.
RENEZBND. KL LSRRGS T o5,
BEO S ER LRI L 000, REREEOE  CEEVHLI LN S

OFBMRIETRE Z 26 X D505, 749 —HEEN-T L F T 1 OBRKE -0.18
6.4.2 N—-TL X7 EEENEE THY, MM wE WA S, FuELHEL -

N=T VX7 4 & RAGROMBEEL 052 T TV T A OMBREIZ 006 THE. =T L X
BB, RTIIN=TVLF LT 4 LRIFEFROBMAE YT AEBVEL FRVIERTE Eﬁb\‘(g’rﬁtfw
T, RAHEROBORHETE ATV HF T 108 BEdb, ZORRITVEL ZBEVEST

I-‘lull
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FERERIE & HER MR (S1) OMBMREIE —0.42
Thb. B8 ICHRIEUEL HETF WML OBANE
Y. BEEEEEE BEEERBEOBFRIIERHTS Y,
K6 2B HIFERE L RO ) EOGE L RIEIC R
A IEE IR WIGAT O M ERRER TS 2
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Table 5 Resulls of standardized regression analysis for word accuracy. showing
standardized regression cocfficient (Coefl), p-value and 95% confidence

interval (95% CI).

Cocff(S1) | P 95% CI Coeff(SA) P 05% 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 | 328% | (—0.47, 0.16) | SR(SI) —023 | 19.0% | (—0.57,0.12)
PP —0.17 | 201% | (-0.44, 0.10) PP —0.11 - | 404% { (—0.39, 0.16)
OR —0.314 | 22% | (-063,-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, 0.14)
RR ~0.30 | 1.4% | (—0.53,—0.06) RR. ~0.31 1.3% | (—0.54,-0.07)
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