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The Voice Across Japan Database

Ixkuo Kupot* and TAKAO NAKAMAT

In 1990, a lot of speech recognition system have been tested in several fields. Especially, in
a telephone application, some huge systems have been developed. As the result, it is known
that speaker’s age or growing area make influence into error rate of speech recognition sys-
tem. But the cause was not so clear. Thus this paper reports the influence of speakers’ age
or growing area into speech recognition through development of a huge-speakers telephone
speech database, called VAJ database, which is Japanese Polyphone database. It includes
8,866 speaker’s speech data through all the Japan area as possible as portion of Japanese
population about gender, age, or growing area. The database, also, has speakers’ personal
information about gender, age, growing area and so on. Such database did not exist in the
world. Through some experiments, it was clear that speaker’s age makes influence into speech
recognition very strongly. The twenties, thirties, and forties are resemble, however, teenagers
or senior age were very different. Also, speakers’ growing area, that is, dialects makes 2 ~ 4%
influence on speech recognition.
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Table 1 The speakers’ gender and age in VAJ Database.
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Table 2 The description used in VAJ.
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Fig.5 Validation.

MEAEEIEREICEETAEETHLIOIIEL, F
ERILEBENBRCEETLAEETH LD, Th
bIESEE FRFCAT ) DIXEELRBL 720 TH 5.
3.1.3 €V Ax>F—- 3>

EERXBOYY B L EE (Segmentation) %4707,
= FEFVOERR FEFRE (duration) DFHRIC
Qio.ﬁT?~iﬁ7~F$ﬁ@,%ﬁﬂﬁyxi
BEREN T AV F—Yar®ffol. 7 AV
T—YarvaniplxzEe IR, ‘
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n 106 132
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sen 201 222
Jm 22 14
roku 284 264
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Fig.6 Segmentation.

3.2 F—2DORBBIZIOVWT
3.2.1 AFILLBTIF7MLFIy IOHER
SEBICFIHTEER 7 7 A MITEERD 74.5%DH > 7-.

BYOEFIFATELZVWTI 7 AVOERIZLTO X

I%LDTHoT.

(1) HEME (11.2%) tADE (1.3%), 7L €
D, BWE, EFEREBEOT 7Y, ¥—L4, H
BEOE, N, 7V—h, ¥TJREOED
NOBEEHES (9.9%).

(2) ®E/AX (0.2%)

(3) BEEBEOBE (0.7%). »SFTwih, %o
Tz, BHWE LT3R EREREFH
FELTwbL0DTH 5.

(4) WY AFL077 47 LT5— (13.4%).
HEXED 2B LR LIICHREL TV ST
O, INUEBWR-XDHBE 77 ANVHE

FTCYNTLEHILDIEIALTI—ThH5S.
3.2.2 S/NL
S/N&ix, EREM L EFOMRZICH AEEXH

DI ANVF—FHEIIL 720D TH S, S/N i il
ELTARDE, BTIIRT LI, AL, BED, 1L
$57 — & O L —E IR BT, 35dB % g
BE L THMLTWa., SHBRIOTE, HERE,
BB ERYE RS ICRT. /A X0FLER
F v RNV AXTERL, BEESIRELERT
BB, TOLIEHH koINS,
N TREL ERER 4 RT. MR
BELTWEWI LR o, 5. LaL, EHINICHEN
THhbE, 50 ETS/N LLOFHEF B T
& (R5), IS8T I7HNAFBMICY 7ML TW
BIENGhDL. BEHEOHFVEILRECEF
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Fig.7 S/N Ratio in each area.

£3 KRBT LD S/N LOEY L EERE
Table 3 S/N Ratio in each area.

ok FHEBEERE AR
tiEE 33.18 8.05 408
it 3202 10.15 817
B® 32383 855] 6578
g 3398 796| 1418
S §- 10.00 8.66 4
Pl 33.47 9.43 389
plix-3 33.98 817 2077
thE 3335 8.18 480
Eig 32.63 7.45 74
mE 3467 7.29 356
IN(E) 33.70 877 1500
JUM(EE) 33.25 7.88 612
S (BT 33.67 745 139
#wX 31.42 832 7
ot 3167 8.91 39
%8 - - 0

F4a S/NK (BLi)
Table 4 S/N Ratio (male, female).

HLTWLZENGND
KETOMZER? Tk, S/NH20dB LLETIRF
FREBBIHTHVRELGHVENEZ W L0 HE
ENTWwa, SHEOF—% Tk S/N AT 20dB Bl E
DT 7 ANVH 92.4%dH -7z, 20dBLELTFO 7 7 £ Vi
THEMPSBHELTCELLILEEMTEELHIOT
Hove. »

3.2.3 AEEE, SVEL, EViEAOHEEE
REEE, BVEL, SVEAIDVTL, BHEDT
TIVr—2arP AT LEBETLIZTHELLS

W OCRE Sep. 1999

#£5 S/NI (FE~H)
Table 5 S/N Ratio in each generation.
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8 S/N (4450)
Fig.8 S/N Ratio in each generation.

3, é‘@@i‘“—ﬁblﬂi, “aa”, “uh”, “ee” t‘«")$§
FEAT56.0%, SVELD3.9%, EVIE RN 0.4%F
LT,

4. F—EZN—XOPR

F=INR=ADLRLNLAREZRET 5.
4.1 EEREICET 3947
RBEBBICOVWTRARTAS &,

(1) SKENZI “The Southern drawl” & V> ) FFEHR
BAEEICERY (2F), ®o< )L »<5)
FHEVERMF I HFET 5, BRIIEEN L
IBFEEIEEL W,

(2) HFEOBMEEHITEFHFEFIRRS.
(3) BRETEABEROHVEFRRIE .
(4) FROPBIBLBMOEBELNIREV
ZEHGDB

T F R DB FIN L CTE 4D $F 150,558
B 1212125 FEB (duration) A2V TW5,
FHED L ORFEEOTHME L FEFE, BLU,
FEBICHW T -y HER6 1IRT. FHIRT Lo
AR (ms), MEEHZHEL U CHRFRHOEER
Lol b AR THDH. FY T NVEDLEW—E
WEER L, 321 20MBEROBRICRZ Y, XE
DEMRHFED & ) HEFHEORVAZTIEN S L
Mol K6 LY ROI-EHTFOFHMEID, FHIHT
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FT BEFORFENHEG
Table 7 The ratio of each words pronounced in the test data.
ichi ni san yon g0 roku [nana |hachi Jkyuu |zero |rei maru__{no 5t
b8 | 10.42%] 10.26%] 9.77%] 8.93%] 9.39%| 8.65%| 8.76%| 9.12%| 7.46%| 11.62%| 0.60%| 0.52%| 4.52%| 100.00%
wik 9.75%| 12.34%] 10.48%| 10.51%] 10.16%| 6.90%] 8.70%| 7.87%| 7.15%) 10.30%| 0.45% 0.43%| 4.97%] 100.00%
EEE 8.28%] 10.88%| 11.06%| 10.69%] 9.04%] 7.85%] 8.75%] 8.76%] 8.17%[ 11.10%|) 0.36%}  0.45%] 4.61% 100.00%
e 8.38%[ 10.31%} 10.24%] 9.25%| 11.45%] 7.95%] 8.87% 8.32%| 7.03%} 11.23%| 0.52%] 0.37%] 6.09%| 100.00%
XS 18.52%| 11.11%] 3.70% 7.41%] 7.41% 7.41%] 7.41%| 14.81% 7.41%] 14.81%| 0.00%] 0.00%] 0.00%} 100.00%
_:ltlli 8.82% 11.50%] 853%f 9.22%| 9.80%| 10.40%| 10.46%] 8.01%]{ 6.54%] 10.17%| 0.32%]| 0.69%] 5.53%{ 100.00%
_l_ﬁﬁ 8.55%| 10.59%] 9.33%| 9.60% 8.87% 8.32%] 10.69%| 8.12%| 8.55%] 11.17%| 0.61%| 0.41%| 5.19%] 100.00%
fEH 8.54% 9.72%| 9.68% 9.72%| 9.93%| 7.75%| 9.13%] 9.97% 7.95%] 10.17%] 0.93%] 0.52%] 5.98% 100.00%
=B 7.63%| 12.90%| 8.18% 11.65%] 9.71%] 6.93%] 6.93%| 9.15%] 7.77%] 10.96%] 0.55%] 0.28%] 7.35%] 100.00%
aiE 7.66% 9.59%| 10.03%] 8.79%| 10.09%| 8.61%| 8.96% 9.97% 7.06%| 11.78%] 0.42%] 0.24%| 6.80% 100.00%
S () | 8.62%| 11.40%] 9.21%| 7.88%] 8.63%] 8.39%| 11.66%] 7.08% 8.71%| 8.17% 1.64%| 0.78% 7.83% 100.00%
FLN(FE) | 7.86%| 10.36%] 10.01% 9.66%|] 9.66%| 8.70%] 9.10%| 8.77% 9.03% 9.80%] 1.03% 0.51% 5.54% 100.00%
(R | 7.96%] 11.72%] 9.49% 7.73%| 10.26%| 7.04%] 10.41%| 6.51%) 9.49%| 10.41%] 0.23%| 0.15%] 8.58%| 100.00%
TE 6.25% 1.56% 1.56%| 3.13% 9.38% 3.13%| 12.50%| 23.44% 9.38%| 23.44%| 0.00%| 0.00% 6.25% 100.00%
Bl 6.34%! 8.07% 8.93% 8.36% 10.37% 4.90%] 8.93%| 14.12%| 13.83%) 8.36%] 0.00%] 1.73%| 6.05%| 100.00%
*®B 0.00%] 0.00% 0.00% 0.00% 0.00%] 0.00% 0.00% 0.00% 0.00%{ 0.00% 0.00% 0.00%] 0.00% 0.00%
F6 KHBEDREFSHH ®E8 HWIHT & ORFEREROS
Table 6 Durations of the words. Table 8 Word durations by each area.

HE [vOE R i [THE | EETAEZ IEE

ichi 349(ms)|  839f 12795 TEE B3T5ms)| 862 3675 3414] 36.24F) 40.106

ni 3165 859 16355 it 3am12] 864 7291| 3391 367 370

san 369.2| 857 15479 BRI 3412| 856 61791 3409  344| 364

von 3268 738 14888 il 3374] e68| 13325| 3385 361|382

g 311.6) 8121 14180 N 4726] 976| 27| 3491 50.0 00

;‘;‘:“‘a gg;‘; %g ﬁ?gg ?gﬁé 3389| 848 3470 3393 387 463

achi | 07| gni| 12800 Sm | ois| ool sars swr sl 997
yuu : ’ k4 339.7 84.6 721| 336.1 420 36

zero 35121 796 16143 g %a7a| o94| soes| saa|  oem|  aos

rei 3182y 827 856 AM(E)| 3361 879| 13545| 3362 357] 384

maru 3268 7371 720 hm(#)| 3419 873 5726 3395 389 443

no 2350] 588l 7766 AmEn| 32710  782| 1308| 3348  344] 367

e 3308  70.1 64| 3489 293 00

o 336.7 83.9 347} 3410 271 243

bl - - 0 - - -

SERF M (ms)
M9 ZEFEREOSA (HIRG))

Fig.9 The distribution of word durations in each area.
CIBHENRESNEES (RT) BHN TFHIL
L7 #iE% &R 8 OHEHBEOMITRL 2. AL, BED
SEHE L BEREAST LTV BAS, THIEY Y TV
BRI D WO REEDY VT TRV E
Ul obnbEZONDL. REIIRTLD
12, £EYY 35.0 % (EEREZE 12.8) LT, A
LTIE 50.0, BETITI203KTHS. £/2, BE
O RS EEFYT 384%IIxL, AL, #E
EHLEUN OBTHY, FHEOFTHIRYBFEEL T
Wh7wH, RERBICEZELZLOLERDNRS.

RIZ, ERE BFRBOBRICOWT, FEFHOSP -
TV 5 146,356 HOBFIC>WT, FHOFAEZT-
7o, ERFPE 10 LR 9 IRT. ERL & DI
AECBHL TR, BEFEREFE G>Tw5EI L
Pohh, 104L 60 % BT 5 & FIET 56.3 ms
(17.5%) LEFEMIES ZoTwA. §XTOEM
WKBWTHEREN 40 FIRTH A Db, kLT
HREOIESDENFBERTREZZDDOTIE AV i
HHEHTH D,

BLEOREBEIIOWT L RBOBEL T &,
11 WRT LV ICKEDFP T T I78HICHY, B
WL REEERPENI LT 5. FEHRPERKD
RO FERTIEZ V., R10 RT X ICFRII
Bl bFEHMTRITZEL V. FROZEL v E
IEERT L OBIIIOWTHE AT TYH, HfE
DEMTE DERTHRETVSE I EEZBRIL /2.

B, ERICHWF -y ERA LT HEB LOH
HERE (e 2, L) BHEES) PREL TV
5. —~fRICEKEOFIFELIFELEbRTBY, BF
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Fig.10 The word durations in each generation.
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F10 M LDORERMOLS A
Table 10 Word durations by each gender.

BE[TOER
I 35.3CF)
347
35.0

HELEHLVEVCOTE AW, LERSN LS, 4

HOERTIISEORREL Lo/, FOBEBTH B4,
G, WL S ICEBRESEVIIE BERESEY
EVCOIBRPHEET A LS, ORE»THIOE
PREFREOREICEELEL TV ADOTELVRL
EzoNb.
4.2 AEIKDW\T
BEICOWTHBLTCHB E, [0 (“zero”,
“maru”) } % “dero”, “jero”, “zeru”,[1 {“ichi”) ]
% i (47)7,76 (“roku”, “roq”)] % “rogu (5
CY LVIHIEFL TwBHIRERLRT. ThbHiZon
HR, £l BEBICOVWTHRANRON, 11,
12, 13 TH» 4. BL Y ZHOFPHRT L E G0

“rei” s

o SRR Sep. 1999

®11 HELHNOBEBROH

Table 11 The number of Japanese dialects by gender.

1] dero | jero | zeru
B 13 4 0
it 52 17 1
& 65 21 1

Yo,

N Ofs!
NN ©
F

®12 HELEROEROH
Table 12 The number of Japanese dialects by each

generation.
R dero | jero | zeru i rogu
106% 0 0 0 0 0
20 6 1 0 0 0
301 10 0 0 0 0
404% 18 1 0 0 0
504 17 4 1 0 0
601% 10 4 0 0 0
7018 2 " 0 0 0
80{% 2 0 0 0 0
] 3 0 [} 2 2
&% 65 21 1 2 2

®13 HELHFHOBEROH

Table 13 The number of Japanese dialects by each area.
H &M ] dero | jero zeru iji rogu
EEf o 0 0 0 0
#ik 0 2 0 0 0
BaE 1 0 1 2 2
i 1 0 0 0 0
AXE| o 0 0 0 0
defE 0 0 0 0 0
bl 55 2 0 0 0
S E 1 2 0 0 0
EA 0 0 0 0 0
mE 0 2 0 0 0
FLIHC 7 10 0 0 0
JLIM( 0 0 0 0 0
FLIHC 0 0 0 0 0
TE 0 0 0 0 0
et 0 0 0 0 0
xE 0 0 0 0 0
B 0 3 0 0 0
& 65 21 1 2 2

ZLRAONG, EFHIZOVTE, 10FBRTTO
FERTHALTWS, 72, #HIZ>VWTIX, FEF
B2 [FEWRE DL BDRBSHTE 2V wns
TWb LI, HIBREHFET S I LITIFEFICEL v,
7ok Z2iE, “dero (71 )” X &# T TE (TN AT,
Fu (R, BAE, i, HEAZSICOLHENS.
?7{ybuowfi?~9ﬂﬁ¢émmﬁ§ﬂ*
PHEEIRIC L B EETH o270, BEELEDS
B %é%w# FORFOREMY KL s -7 —
¥ HhhoFTHEEL TWA, ik 19) © CD-ROM
RCIREELBEEOT 7> FDEZHELIENT
x5.

5. SEmADICH

DETIE, FHEOFERKLLFHICET 2EHISE
E?zb EDE)LEBEEESZ TREOPIIOVTH
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F14 FEBEOEET-¥ (127 0—7)
Table 14 12 groups of training data for speech
recognition.

] T ZEEF—ADME
2E EES fil=ES
BE ADOE 1500 A(A1]500 A(A2}500 A(A3)
204 500A(B1]500 A(B2]500 A(B3)
e AOE  [500A(C1]500A(C2]500A(C3)
20% 500A(D1]500 A(D2]500A(D3)

HT 5.

5.1 ERICEET 3ER

51.1 B A&

FEEBHWEERR Y A7 A, LPCR—ADH
BRI AT ATH D, 8kHz DY ¥ T VT EATV,
EiEEA (1~0.96Z71) %47V, 30ms ® Hamming
Window % Fivy, 20ms D7 L — A AT 10 kD LPC
ZEETS. FLPC T A—FIERTIL —LT LI
34 RICOFFHARZ F IV (14 KTTD mel-scale O filter
bank values, #®DZ4", Speech level, voicing 7 &
MHRB) WCERL, K2, BBEREZITV 16 RTT
DFFYANZ P VICHEBRT 5.

Rk A7 413 Hidden Markov Model (HMM)
EHWC1HEEEZ 1EBLTAT—FETNVEERT
5. EFNVORBEIEFREICEL T 12 RKE»S
16 IREETH 5. FETFT NI, EBERIREED Recursive
Transition Network TEiak &4, / —F ERoH3E KR
H I A TEFILENT WS, ZEF VL Viterbi
search # HHWTBRAEDAIATDONRARRKD L, A
T =& L ZHEET I E DOFEEIZ X coveriance matrix Y
L TH 5 LE (pooled coveriance) L CA2T7 %
k5.

SCEHANL,T (silence) — FEFET IV — (silence).
772U, (silence) ZEMEURE] L\ ) Bz b D% A
Vv, EEFEEFVICOWCEHEiZ TV, R ENOBO
HEIERE L 7.

ERICIE, R14 1R TEIC 2BHEOET VE
el 7z, 297, HHICEL THEEE ZED 20124
L, k2, EHCEL T 22007 V-7 (&E#»
LAORTHEBLZT -4 20R0ADF %), #
LT, #iicBL T320 7 v —7 [£E&HIROA
ARG T L 727 —% (All), BE#FD AN
507 —% (Kanto), BATLES S AMBE ETD
7 —% (Nishi)) Th 5. #H7— 7 &5&Hr
% 9 FEE 500 A FERES BRI BEESICHETS
1,500 77 A5 (L AB720) 10HTOBE3I 77 AIV)
EHWTC, 7—-FEFIV ($F 12 #8# ichi, ni, san,
yong, go, roku, nana, hachi, kyuu, zero, maru,

rei B L U silence EFIV) EERKL 72,

Voice Across Japan 7 — & N — & 3441

®15 ER510#R

Table 15 The results of experimentations in 5.1.

ER BE =
Sl T —%1] Fi9{E | EH [FFET 22 EFHE | EH

101% 958| 12.57(%)|1.23(%) 2437] 12.83(%)| 0.23(%)
201t 5859| 560 -0.10 11341 9.81 -0.11
304% 6396/ 697 000 7750 9.03 0.39
404% 1127 6.10] -0.17 1994;  10.14 1.03
501% 420] 960 053 1759  10.87 1.48
601t 3791 1307 1.14 637 1164 168
70% 30 1797] 264 116 1540 252
804t 30| 1580] 1.70 10{ 2000 0.00
|t 15199 26044

10 20 30 40 50 60
12 FeRRAEOMER (B D
(#E7— 513 BH, AOM AL A2, A3)
Fig.12 The relationship between speaker’s age and error

70 AGE 80

ratio in the speech recognition test (1). (Training
data is male, all the age, A1, A2, and A3).

25%

B G All_20
208 b B
EE - - <O - - Kanto_20 M
15% | o 2
Eﬁ X— Nishi_20
10% |3
$ 5%
%)
0%

10 20 30 40 50 50 70 AGE g0
13 FEREBFEREORRER (BH2)
(FB7—- 513 20 Ko H %, Bl, B2, B3)
Fig. 13 The relationship between speaker’s age and error
ratio in the speech recognition test (2). (Training

data is male, twenties, B1, B2, and B3).

SRS, RIS WCART LI ICEEETVIIHL T
EEET — 4 1, THEOEFIVICH L TIHEEET — %
2% HW, R - Y ICEEEF— ks Ty
e,

512 EBRER

I7—DEATH 125K 15 1R Y. BHIcET
ARERTE12 L1383, KHEICHTAIEREH 14 &
15 2R Y. £y 7EbBL TS HIE, &
77 OFRH 20 5 40 K FTIHEL, 1018 (15
BrH 19FET) RERELIIRLLETHL.
12, BEERIEL T —FEFFH EERE SN S, F 2,
2005 40 RETIE, FETF—4 ¥ 20/TH%H
A, EANANOTF -5 DBEIFEL L) 5 EERLT
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25%

:5 —8—All
& 0% |
’ - - <0 - - Kanto
IEJ'%J‘ — <X~ -Nishi
E
$
0
(A)) o%

70 AGE 80

10 20 30 40 50 60

B 14 F e SREREORR (K1)
(FH7—yixt, AOKCL, C2, C3)
Fig.14 The relationship between speaker’s age and error
ratio in the speech recognition test (3). (Training
data is female, all the age, C1, C2, and C3).

25%

@ —F— All_20
20%
_ - - <0 - - Kanto_20
=
18% - — <X — -Nishi_20
8 10% |
$ 5%
(%)

70 AGE go

10 2 30 40 50 60
15 FELSHEDEFEOMGR (KH2)
(87— 413 20 & D1, D2, D3)
Fig. 15 The relationship between speaker’s age and error
ratio in the speech recognition test (4). (Training
data is female, twenties, D1, D2, and D3).

Wh, IO ki, 20h5 0T TOED, o
AL L TRTWE I L 2 ERL TWVA.

XKiZ, BEFNVEHET A, 20O EEFT—F &
L7zE7 )V (B B1~B3, LT D1~D3) OF3H{#E
BLU, EHofAE AORTHERL TV (B AL
~A3, & C1~C3) DL OEFEF 15 DFH
i, ZSOMITRT. R EEELRET® ¥
3k, BED 10 R0 EIC 25%, D 30 12 25%,
40 f8, 60 12 10%, 50 fRIZ 2.5%DF EENRD S
nr:.

5.1.3 # =3

FEWHB DI GE, BERBEICRELEEL SR
AMIBEL T, 120, BECZ 212N Tl LT
LR EEMIEL T AENEZONS. HMM
EHAVTWA20TH 2REOHME S HOMEEE
FIRINL T 5 e Bbh 598, 10 IZ/RL2E 91
FhGL L QICREEEVEL L AEA»HH0OT, Z
DRFHREOEELZTIT TV ARSI 2V EITVE
Z\,

5.2 HIEEICET 3%

5.2.1 EB A &*

16 OHIHD ) b AL, &BE, EBIIOVWTIE T4

Sep. 1999

®16 AT — 7AWz T7 7 AV
Table 16 The file numbers of test data sets.

HE FlT—33 | EiliT—54
Bt g
dLiEE 388 410
Bt 388 763
Bi® 5906 10189
Ly 1085 1901
Fldc 298 346
g3 1623 2545
fE 326 474
4] 110 72
mE 167 341
AM(F) 1496 2060
AH(FE) 396 415
L (D) 139 157
PR 10 70
&t 12332 19743

F17 ERS52IBIILEEFNOVIYME
Table 17 The averages in the experimentation 5.2.

ETIL ERCN B EAE Rach
B |2EETIL 6.37(%) 140 584(%)
% |BEETIL 6.45 2.11 548
BAXET) 6.47 1.34 6.52
Z |2EETIL 882 1.1 937
# IBEEETIL 8.89 153 9.04
FHAEAET ) 9.33 1.52 952

LT — Do TWEWOT, 310 13 #ilgizow
THAEL72. HMM EF V1213 5.1 HiNEBRTHW:
EFNV (AL C) AW,

FAMT 72, 5.1 BIOERTERIREE
BEH5ZTWAILENETN>TWEDT, 204, 30
£, 0 RDADT — 5T, FHIZH TR VT —
YERERAL. R16 1IRT LI XBEDET VI
L CiZFHET — % 3%, WlOEFTNVIZIZFET — ¥
4% Bz, FEF — 7 I SBFRERFL BT 104
(RIETD 6H7UE) DBFET77» AV EHW.

522 ERER

FRITEETNVOFEWELRYT. KT L 0
* B o MY, ZoBERE, BLU,
ZHIRO T — 5 Ak EAL L CHNT CORO 7 MEFSY
FRL 2. BEEHCE, Bick bt EET L (AL,
C1), MEET IV (A2, C2), HHAET N (A3, C3)
DNEC BB VAS, MEFYTAL L, HREF I,
SEETFVOIEENEANED 5, FHIET & OFHh
S5OEHDEEH% (BBELR 2~4%O#EH) 1(2h 5.
iRy b E, EEFEFUNRELE LIZESITY
PRSI BELTWB I LN Gh 5.

16 E17 & EFNVOMEFY # £ &4
BO@EFENZT TR WA %Rl 72, BiEon
Eme LT, FEBFOBRBEESE L, ERHMAH
By, tMEEZTI L, EETVOEETH L HEL
T, PEBFIZESEEEETVT 5%, BHEKEF IV
T 25%, WHETIXEEEFLVCT 5%, BEAREF VT
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Fig.16 The relationship between speaker’s growing area and error ratio in the
speech recognition test (in the case of male).
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Fig.17 The relationship between speaker’s growing area and error ratio in the
speech recognition test (in the case of female).
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