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Evaluation of Audibility for Voice Sounds™
by Yoshiyuki EGawa**

Abstract: Miss hearing for task information often would happen labor accidents. For example, work
performances for working instructions between “Taiki seyo” and “Taihi seyo” are very different. By
mistake in hearing between “ki” and “hi”, worker might be involved in accidents. So this study
has dealt with the evaluation for the audibility of voice sounds. By the audiometer test for sound
pressure level and resolution test for sound frequencies, subjects were examined for the audibility of
vowel and consonant sounds.

For the audibility of vowel sounds, three type-groups of subjects were observed. The first type-
group of the subjects, who had high threshold level for high frequency band of audiometer test,
had the characteristics of low distinction between /i/ and /e/ of vowels. The second type-group
of them, who had high threshold levels for high and low frequency bands of audiometer test, had
the low distinction for the vowels of /i/, /u/ and /e/. The third type-group of them had the good
measurement for audiometer test. However, this type-group was divided into two classes. One class
of the subjects could distinguish the each vowel, and the other class couldn’t. So the third type-
group of subjects was examined for resolution test of sound frequencies. This test has examined
the resolution of “360 vs 381 Hz”, “660 vs 670 Hz” and “1335 vs 1350 Hz”. These frequencies was
formant frequencies constructed the vowels. As the result of this frequency test, the class which
could distinguish the each vowel had good resolutions for this frequency test, and the other class
had bad resolutions for the test.

For the audibility of consonant sounds, subjects were divided into two groups. One group could
obtain 100% levels of hearing for consonant articulation and the other group couldn’t obtain. On
the subjects of less audibility for consonants, it was difficult to distinct /de/, /ba/, /ha/ and /ne/ of
consonant sounds. These four consonants had very short time to discern themselves from other con-
sonants. And, as the result of analysis for these four consonant waves, frequencies and sound pressure
levels had changed rapidly at very short time. The subjects of less audibility for /de/,/ba/,/ha/ and
/ne/ of consonant sounds couldn’t perceive rapid change of frequencies and sound pressure levels.

As the result of this study, to evaluate of audibility for voice sounds, it was very important to

- carry out both audiometer test and frequency resolution test.
Keywords; vowel sounds, consonant sounds, audiometer test, frequency resolution test
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Fig. 1  Threshold level of 1/3 octave band for control
group.
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Fig. 2 Threshold level of 1/3 octave band for elderly

group.
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Fig. 3  These subjects included in control group (here-
inafter group “A"). Their audio-characteristics
are the same threshold level for each 1/3 oc-
tave band.
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Fig. 4 These subjects included in control group
(hereinafter group “B”). They have audio-
characteristics which are high threshold level for
2k and 3 kHz frequency band.
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Fig. 5 These subjects included in elderly group (here-
inafter group “C"). Their audio-characteristics
are the same threshold level for each 1/3 oc-
tave band.

CON—TFIEBTHHEREBED 1/340 5 —-THHE
&1 3R/ FEREBE

~
(=]

/’

Z

<D
o

Threshold of audibility (dB{A))
>
(=)

2
p
\

—

w
o
o

[
(=3

—
o

o

200, 500Hz 800, 1k, 1. 5kHz 2k, 3kHz
1/3 Octave band of audiometer

Fig. 6 These subjects included in elderly group
(hereinafter group “D"). They have audio-
characteristics which are high threshold level for
2k and 3 kHz frequency band.
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Fig. 7 These subjects included in elderly group (here-
inafter group “E"). Their audio-characteristics
have higher threshold level for high and low
frequency bands than it for middle frequency
band.
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Fig. 8 Results of threshold level for vowel sound
distinction (group “A”).
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Fig. 9 Results of threshold level for vowel sound
distinction (group “B").
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Fig. 10 Results of threshold level for vowel sound
distinction (group "“C").
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Fig. 11 Results of threshold level for vowel sound
distinction (group "D").
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Table 1 Formant frequency for each vowel.
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Table 2 The vowel of high threshold level for distinc-
tion(Subjects C1, C2, D1& D2).
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Test C : 13351, 1335Hy,

183511z, 133511~

Fig. 13 Discrimination test for sound frequency.
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Table 3 The result of discrimination test for sound
frequency (Correct answers for all subjects).

FEEBHENRERR (SHWEBREDERR)

BN TN —7"| %R | Test A | Test B | Test C

Al
a A2
v A3
k A A4
=

|

A5
A6
v AT
gis3 B1
B2
B3

{61 G IS 2 B NS £ N S od 2 B (R L S L Y I O of B (4 O o §

c1
C2
= C3

i C4
D1
B D2
D3
D4
El
E2

SN B2 R (S 1 G o8 B £ S 4 B (2 S N A T 2 O A T A4 £ O P2 B 1 B B2 B IV 1 0 L B W 0 1
B O | U R R | O | O R ] O] O s O O Ot G| ot v

G o] Ot Ot == | x| Ov| Ot Ot | =

(1 MDA IEME) , C2 #BR#FH D Test C (IEfi#7%c L), D1
HERE D Test A (1D AIEM) , D2 #ERE D Test B
(1MDAIEMRE) THH72,

Test A (38 % 360 Hz & 381 Hz DFZITHY, =
NEHEDA L7 2B T EDIICREL 7 + b2 b
JREBTH %, Test B I3FiEE 660 Hz & 670 Hz O
FHNTHY, TNEFREFOZEF2HHTEIDICLE
L7 a2y PRERTH D, % LT Test CI3EIRE
1335 Hz & 1350 Hz OFBITH Y, ZHEHENT &
7EHBTEDICUNEL 7oy FEKETH 5,

INE D LI, RERFIREER S
BREBROBEMFEZTHND &, Test A DERDEHEER
H D13, BEA L 7OHBIEMEDE V., Test B D
BOBECHEERE C1 & D2 1385 = & 0¥ BB E
E, £ LT Test COFERDOBEAIEERE C2 3T T
7 OHFIBE SRS E LN T3 (Table 2
ZH),

PIEd~A L9102, A—VdA—2ick 2HEHN
WED S L HEHEGENERHET 52 L IR0 %

FERL W RTATSE#RYE  NIIS-RR-98 (1999)

BAH B, MEHEIRE L RREGFIRE L M4
CRERIGE 2 HEET DLEFDH b,

25 BEEREIRRBERVICD

BLEILBWTIRHEHIGEN 2/ 0D ERE
T>TC&72H, ZOREZRRDE ERDEY TH S,
1) arybe—AETHEEIRECBITAE - h- 5

BDNTG L XD RHERE L, FFEHIEEN ICB

T BHBBEEN ST 20 By,

2) MEFHENIRE CEEFROBEI S S KEBREI, 1 -
Z O BE R B BEE

3) MEHENRE TR - BEHOBEIEWEERES,
A4 -7 - ZORFHBIBEEIE -,

4) ERMEHTHMTREOMEBECBT 2K - SEEH0
NG URADBWERBATH - T, BEHIGEH IS
BT BHBNEED /ST ARG EZR S %\,

5) 4) PELBEEIEL, f LV EERT LI T7+Lvr
% (360,381 Hz), T&A2BERT S 7L
2> b RIS (660,670 Hz), T X7 2R T 57+
v v bR (1335, 1350 Hz) O EDE W
RN TELCEBREI LI LITL B,

6) HBIETEHAEN 2N VBN D LHAICIE, F—
VA A —FIT & BAERE SR & RSBk
MREE AT TIT ) REDFH B,

3. FETEEEENICET 3 EER

3.1 EEEM

1) FEWIRAEN EF<B 01, HAF—vrov—
o THIE S N B SN RER T — 7 %
VT FER BB HIRES 2179,

2) 1) ORERER LD, £ < OWBREHIEINT = %o
RTERREL, TOWRMAN TS, LT
1248 L2 i R B 5,

3) 2) DRERICETE, TEHNAENFEETE 2H
L B 2 s 2 a3 5,

32 RERF%

1) R AL S
HFOWIEEN 2T 5701013, FEIEIREER
ELTERNENRENGH L, FEHIURERERTF
FOPEE AR BREO TRV NV EZRNIMETH Y,
HFHREEIREIISTEL NV 2 BB ¥ 3
Zricd), BIRTE&THOESE (FHERER) %

FRDRETH B9,
REBRTIITERNENRELZIT . ZOHMAIL, &
BEICIITEEV -~V 2 BEL e L T F% 2 I
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g, HFELTHZBGATFEELTIHATELZY
WERE DN B 1D TH BN,

%—fﬁgﬁyfAmﬁ$§né%%%%Ev&w

S U CHEERE ICHEIR R Y, WEBREHRIEL-EE 2

ﬁ mmgﬁxté RN KE % 10 AB 72 EEL

A~V B BRFERICIE I LT mAT 9 6

BEERIIRDOFETHI LI,

B FEE2FELAEELV~UY, HEEic 2o
CHIRFERE T H -~ 2 FEOBTE (FEHRER) %
FLRZ57 (RE—F4—V 27 T0) BEKRLT,
100% D FEAE 2 ER L 2HEBE &, 295 Thuig
B ICAEET B, A LT, TOWEBRENRINTE Lo
TEEEET B,

%) R NI TEOWHM

LI W TFHERZARICL TEEIWEE (Kay
#1881 CSL Model 4300) % W CEEZH5HTT 5,

A FEIZRIRTE) TH 5,

a) ZHTEHEOWHORIZFHRIT S (ms),

b) EEOEHFEE (FHEEEN—HITDAZES
ELTHAL, 20RBAREELHET 25K 2
HWT, D TFEL LTHITEBRADIE
NE I EFHIT 5,

¢) FHTELRWMHOWR (b TFED &, A7A M/
£ RXTCwR7 LT, FHELLTHRAINTE LW L
= HAERT 5,

d) b) TEHAIL 28RO RERELM (6 Hz) &%
DR (ms) ZEHEIT 5,

33 EER#ER

) FEAARE SR
Fig. 14 1o T &R A ISR £ R, Ml
i%ﬁébtﬁwﬁFVNW,%mKEL<#%T%
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RFENDENR (TEHKRE) »WRLTH L, RED
R OEBEII2oNIN—-T (UWTFFIZLr—7% G
TN—T L)) IZGFHI N,

Fig. 14 EXIZ/RL72F Z7Vv—7" (12 %) &, 20
dB(A) THEOPDFENFERAAREL 20 ), HFELV N
VEBIT 5 ICHEWEIRES BR- L, 60~70dB(A) T
100% D FEMREEERNTELIN-T7TH 5,

ZRICHEE L T Pig. 14 ARICRLIZG 7L —7 (8
% T RCERE) (3, 40 dB(A) TEOPDOTEHEDEE
HASTIRE & 720 1), 60~70 dB(A) T 40~70%7 FHIREE
ZER L, 80~90 dB(A) THEE Y —-7HEE2M2
72e LA L, FRULEEFELV~NV 2L THHEKRE
12100%i2137% 53, E—ZEERL»HEWIHETL
TN —=TThb, GIN—TDWHREI, RERT
B IDBOBIZHICOWTERAEZ S, FELXR
w%%MLﬁﬁéthWﬁvyvyth,ﬁm%
EHFRLICS S b el XTwiz,

Fon— 7iiEv«w%%m¢é&1m%@%%m
BEFELNTEY, HEREICRHRT 2 ERIEIFEEY
RNVTHDEHAT 2, GIN—TIFEEVIVEHE
mLTy, 100%D FEHERAREIFLN T L WDT,
KICCHDFEREZEZELET 5,

G 7N —TDWREN, TEVIVEEMSIETD
RUNTE -T2 FE LT/, Table 4 I2FDFER
BRY, CORFOMBIELEI, RAINTETELSL
NahroTz, HEVIIMES THDFEEZEHELLRT
»b,

B D R BRULDTEEZET S L, "7 T3
Tong TR DAFEIFET LN, B2 Ty O
RIT TSR TH -T2,

FAHLIZ WFE, T bbH Table 4 THRD ED
EWFEPREINS Z LT, ZOTEHEORARMDS

100

G Group (8 subjects)
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Fig. 14 Results of discrimination test for consonant sounds (F group and G group).
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Table 4  The result of consonant discrimination test for G group (error rate of auditory %).

GCIN—TDFHEIET RANEIRERR (BRYEY)

=X

HiT PAT 7247 AT 1347 FAT AT 54T
7 77 v /4 + INFE 54 ny v
12.5 0 0 18.8 18.8 37.5 25.0 16.0 6.3
A4 X v ¥ = t N 1)
12.5 0 25.0 25.0 18.8 18.8 18.8 12.5
7 7 Z v X 7 VA Z WV
6.3 0 18.8 6.3 0 6.3 31.3 0 0
X 7 + va P ~ A 1%
12.5 12.5 31.3 6.3 43.8 0 18.8 25.0
7 o V4 b / b T 3 =i
0 0 6.3 12.5 31.3 0 25.0 0 6.3

o v 4 oNF
6.3 18.8 18.8 43.8
o z T
6.3 25.0 75.0
Table 5 Utterance length of each consonant used discrimination test (ms).
RBABEHBRECA VS RARFEOREEM (ms)

155- 175- 195- 215- 235~ 255- 275- 295- 315-
174ms 194ms 214ms 234ms 254ms 274ms 294ms 314ms ms
T I a 2 4 z* ¥ 7 =z

155ms 190ms 202ms 217ms 252ms 266ms 276ms 309ms 346
77 7 i 4 7 V4 7 = v

169 176 206 216 237 265 276 298 346
va ¥ 2% N = v TE v

174 189 196 231 254 262 286 312

b ol =] / + K +
184 200 232 240 255 282 307
b > v F* 7
190 205 246 260 286 309
R % < 4 VN
182 236 266 287 302
Be, $0WEZOEBICER S LLEL, s HEZEPHLEMI LT, 22T, INHTFEERX

DFH = MBI 21T - 72,
2) BRD BOBWFEORESITHER

BERT -7 HFEINTWEETFEFIZOWT, £
DREFER 2 T T A, Table 5127 DIERERT,
RERBIRLECTER T D169 ms TH D, &
LEWTFHFIF TX, TV @346 ms TH 72,

L), HRDBOFNTEIE, £ORFREEIE
S EDFRINTEICS WEEEE 2 T/, Table 5
I2&BE,T7 (286 ms); "+ (286 ms); [~¥ (260 ms),
F/N (196 ms)y TH Y, MM FE LB LT
HEFHIrREWFETH->THHBRI EOFTEH

I L CEEOSSEEZIT - 72,

THEDOEMAFEER LS, EFHMEE Kay #18 CSL
Model 4300) #F\WT, FHEHEO—HLHDA 2 EE
ELTHEAEL, FHELTORTRELES 2 HET
BHFETHL, PELBIZF IN-TICBLLERED
IEFERINENDE N3 ZEH N,

SPEEIC L ) FHEE2WHOWICHE LER, ko
ZEDHLPITE 5T,

FEIIE R 3ER IS A, FEE LTH
R e IO A TH 72, T bbb, BiEbid
FELELTHERATY, FRSICBWTHDTTEE
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A: the former part
B: the middle part (consonant part)
C: the latter part (vowel part)

A B l C

l /ta/

A

Time

—la

cARK

Fig. 15 Consonant wave for /ta/.
'y, OFFEK

White noise

Time
Fig. 16 Replacement of the middle part for /ta/ by

white noise.
FT74 /4 X2 & B3FEFEHBOER

Z3Ex
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Time(ms)
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Fig. 17 Consonant wave for mis-discrimination.

SEEADIARE &= §17

LTCHBImREIC ), BMIIFETL(BEFLLTH
ZATEDHLRPII T2, SNE TH, THHATS

&, MHIF Thwy THFHEELLTHEIATY, FRED

AT 2 B9 % HF5E

Table 6 Hearing for consonant sound of high mis-
discrimination.

HBRYVENBVFEOEZAH

IR RS | R EED
/de/ (ms) 0~90 90~116 | 116~296
Mok Py 7 =
2kHz LBy M| B2 | 7+ HMZZw
/ba/ (ms) 0~100 | 100~128 | 128~260
MZzF Bz 7w 2 Vs
2kHz LLEAy b BZZGw | BX%w 7
/ha/ (ms) 0 0~30 30~196
ozl | e N 7
2kHz Ll kA7 b e R 7% T
/ne/ (ms) 0 0~60 60~ 286
FHE'J:- Z‘_j:-,‘ ...... ;‘r\ T
2kHz LBy b} e > HZ 2w

Fy ) TFHEL LTHBTREICR ), BT TP, Ln
SREICHZ 5BER &5 (Fig. 15 38),

FICEFOMEELZH, FHEELTHINTER
¢W%@A%ﬁ74%/4%?vx7tfﬁt(mg
16), CONBEEET I LITLY, S4FIIFINV-73
%m#E%T«f#é<%%th#%¢é:aﬁ?
Xl o, bbb, FHELTHINTE LS
13, FERBOSERTIIL S, LB RELINE
ENES, MOTENHHBOATH LI LHFHLY
2772,

3) HERNFOEWFEFDOR

MR EIBFEERARICLT, ZDORHHTHE
THLPEHMFOR S 2FARL O EIT- 12
(Fig. 17 /1),

SOFER, BRDFBOFHFEITIT 2 DORED
Hotz, DEDIF TF7) o3y D& LBEEBEETY,
Zi)*:z%a REBRDICE®R Y A THLERIEL, 20

OFEY UTHATE 2 hEES =10,

m@utournJmivtﬁﬁﬁw Nk w3
T2, DEILZBEFITHLEY, WTNLARINTELH
FE PP T ETH S, TN THFOHEEIZ
B TRECERNICREE»ZELLLTEY, Jhn
ERMEICE S THBRIROEWTFHFORETH L &%
55,

Table 6 (i L7z FEDHHFEAEEY VT
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BOEE » REES - BB FENFTE L TOHEI 2
HEBREETRLE, ELICZOETIIEBEOTH
BEL727 408 —T2000Hz LI EDER A v b L7
RFOTEFENH I ZHIZ2WTHRLA,

Table 6 12k % &, #ALIZS WFHF LI, FFE (Hi
H 8+ R ER + A BEEES) RER AT 300 msE< K B

BTYH, +H L LTHHNTE 2 NEEOERTIZMRD
TH<, 30~60 ms RET, FHLMEDN 1/10~1/5T
HbHIEPHLPIIE T, 51T, GEBEBEOTER 2
18 LT 2000 Hz LI LD RS Z2 A v M U CHEEL
Thbl, hoTHFICHEZ7Y), &L AP ATRET
B EGIoT,

CNHDFEREID, GINV—TICBT 5 8 BOMER
B, FEOEEV-VEBEMML TY 100%D HEE A
JFoNLr o2 AR, TEHHREE S OMRD TR
B AREREI RN TE o702 &, 512
A E OB REETH 5 2000 Hz Ll EORIE L ~LH
BWILRBER B EEZ LMD,

3.4 BEBELEETX b
1) TR bMHiE

FEVLZEIMLTL 100%0FERRENE LN
o lzBEOUEDIF, e THEERI O B EEL
ERHMTEL W ICL b 52, BiEBELERE T
ZbEEEL,

60 dB(A) DEEV~NTH L FHHIZ 1000 ms D
Wik# AR, 5 DOFEEBREBEICHIER, 5ONED
DB 1O REES BT 2ErEEIN TS, E
BB TFTOEALEER (6 ms) RN 7 ME (6
Hz) 28L& ¥, MRHOEF D4 O2DEF L RL 5
PIZOWTEZ SE, MAWREZ B %37,

B2EAHTRANLFEERIENRE L AT X b
DIHEL, Fig. 13 & Fig. 18 T/RL72E Y, k%
TP AR AR 13 360 Hz 70 & 381 Hz | Adif 1 ik &
PEAT S, LrLARTZMIH L8R (ms) A, 71
2% 40 ms TEIEDT 1000 7> 5 1040 Hz 125 & 52
7ML, BU1000HZ ICRB L) HTAMTH B,

BEEORLEEES 1000 Hz TH 5 2 &5 5, 1000
Hz 2 HUEIC LT ETICEAREE L 7 P 887,

2) FTRMER

Fig. 19 127 X MERZ R Y. MEICHREHE L 7
N & 72 (ms), HEERIC S 7 b SRR (6 He)
BRLTH B, HZIE 40 ms TE Hz #* 80 Hz DIEA,
20 ms T 1000~1080 Hz 2+ 7 b L, 51220 ms T
1080~1000 Hz {237 b L2l L 2Hb LT3, 7
7 7WIE TN — TR E O BE ) AR RE R
L7z

PR ST RATITEHRYE  NIIS-RR-98 (1999)

158 2% 8% 4F 5%F
& ms

Fig. 18 Threshold level test for shift in sound frequency.
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Fig. 19 The result of threshold level test for shift in
sound frequency.

FURBELRAT X PR

FEMIRE 100% 586N F 72 v—713, ¥ 7
BR 40 ms T 20 Hz, 20 ms T 40 Hz O Rk HEE/LD
FREIDTEBE T H - 72, T3 L T 100% 9 F & PHRKEE
LN 72 G Z—7 %, 40 ms T 90 Hz, 20
ms T 140 Hz O HEBEDOBH LT E L -T2,
COFER LY, 40 ms T 20 Hz, 20 ms T 40 Hz D JE
BRI ATRET H UL, 100% D FEARE H*
BoNBZEWHELPICE -T2,

T HFDORFEREMEIA 300 ms BETHH-TILH, 5 &
LTHABITE 5RO I3RS THE <, 30~60 ms
BET, FHEED 1/10~1/5 THb I L FHhE L7
s, ZORFRIICH T B 20~40 Hz ORI % M
TE&%WE 10%DTEFRBREFELNTWEEZ S
na,

KICE 2 EAH TR FREARIRE I BE CITF
AMFELVW)) EATAM UTFBFAPEWY) @
HWEE T LR T 5,

AMREZERLB TR MER LB TH - 2 #HEE S
12Z2THY, B 8ZOWEREIITNTB TR b0
B ErT, FLTIDSED I H ARBRT-EEIZR
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Table 7 Comparison of difficulties between A examina-
tion and B test.
ARBREEL BFX NOBSELLSE

B|7NV—T7 | BE| ARE BT}
Al
A2
A3
A4
F| A5 BRI Rif
A6
Ny A7
piz3 B1
B B2
B3
C1
C2
C3
C4
D1
D2
D3 Ew
D4
E1l
E2

— g = \ u
>

ook F oM

Bt

Mol WEBREBEFAZBY, BOVDAZFKAME BT
R M ERICHERNEL, 5 T2,

DEDRERL Y, REKEMREETZAF BFAL)
IIEEERAFENRE (ARE) I0#LWCE, §
ZebH 80 ms ICBIT B HEKOMHEIRIMTETY,
80 ms 2B 17 5 FIHEEAL IR T & 2% W IREBRE DS\
B DL DT 57,

35 FERMENRBRBROILD

BIRECBWITEHEIGEN Z2FANLONERE
ToTERY, ZOREEBRRD ERDBEY TH 5,
1) FEFINENREOESR, TEV~ V2T 5

IZHEG, 100%D FEHRESF LN V—-TL,
Z ) Tl wIN—7IH58E3 Nz, 100%ND1 5
BMERGLNL D72 N —TIBT A2 HEBRED,
TRCEBMEERETH -7,
2) HFEV-~NVE2EMLTHIFMNTELNFFIIRES
NTEY, FN6IXTF o5y I TRy THH72,
3) 2) TIRLZFAHTELWTFEXNRICIE ST %

PRI B B

Tolze ZDORER, thoF& & el L CRAERRY
PREVWFETH-TLHBRYBOEFENDH B
S EDHLPICE 5T,

4) WHBERCLY, FHFRECARUNTEETH 5L
FRANIZ, FOKER, TEIIH] - P - BRI 3
g eniz, LT, RSB FHE L LCHEE
By, HEHMICIBWTHEODTFE L LTHAE
BEIC D, BIIITETCLLBELLTIELZSL S
B L 72,

5) BEBEREICANTEIC WIER, 4) TR~
PO CTFETH LI LB LI o720 T
ThbFERMIBOMmRD TERREICBIT 2 Bk
AP TE L o127, FEDRMNITE
TWZ EERHELPITLE,

6) 5) THRNALZ E®D LI, FEBEBILEET 2 b
RPEREL, ZTOHER, 40 ms T 20 Hz, 20 ms T
40 Hz O B AL AT 8 T % 1Uid 100% 0 F
HEHARESBR S5 5%%, 40 ms T 90 Hz, 20 ms T
140 Hz FRE ORENTIZ, 100% 0 FFEAKE 135 5
MW EBH LI -7,

4. 2 ¥

BAETEEGE T & il 5 700, BEEIREE HRIE L
FTERINENRELZT -7, SLIZENOKREILESR
WZOWTOMBERAZFANDL DI, F—VFA—%
I & BT, RIRECTRIRE MR 7 LT Rk
BT AL 2T, ZOMER, SEEIREES % 543 5
720ITiE, TTIBRZI A CERIN TV A A —
VAR =Z I L BRELMNC, FBIRBEBEE T R b
PAT) S EDPRETHBIERH LI LT,
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