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Abstract

Many people can correctly estimate the age of a speaker simply by listening to the
speaker’s voice. Age perception can be regarded as the perception of nonlinguistic in-
formation, so it has been studied extensively of speaker identification and speaker indi-
viduality. If we can reveal the mechanism behind auditory perception in terms of how
individuals perceive age from an observed voice, this finding will contribute to research
on speaker identification, and also to the applications of various speech signal processing
techniques such as age estimation. The main problem in studying speech science related to
age perception is clarifying the relationship between the corresponding acoustic features
on the basis of the speech production mechanism and age perception from a speaker’s
voice. In order to reveal the nature of age perception, it is necessary to investigate it from
the viewpoint of speech production. In this paper investigate the relationship between
the perceived age of a speaker’s voice and the corresponding auditory factors (roughness,
fluctuation strength, and sharpness) sound quality metrics.

I conducted experiments in which i labeled the perceptual ages to corresponding speech
stimuli in three data based. The first speech corpus, CIAIR-VCV, includes the speech
of men and women aged 6 to 12. The speech signals of all 14 speakers were used as
stimuli in the child speech dataset. The second corpus, APP6BLA, includes thirty male
and female speech of teens to 60s. The speech signals of 74 speakers were used as stimuli
in the adult speech dataset. The third corpus, S-JNAS, includes male female voice over
60’s. The speech signals of 28 speakers were used as stimuli in the adult speech dataset.
Age perception experiments was carried separately for each dataset. Ten native japanese
speakers with normal hearing (six males in their 20s, four female in her 20s) participated
in the experiment. The both experiments were carried out in a soundproof room. Speech
stimulus was randomly presented. The participants were required to answer the perceived
age using values of one year. As the results, it was shown that the listener accurately
estimates the age of the speaker to some extent. Whether it is a male speaker or a
female speaker, the voice of the child is smaller or smaller than the adult. In the case of
adult speech, the variation of the result becomes large, and the perceived age is estimated
to be lower than the actual age. In the case of women, this tendency appeared more
prominently.

Previous studies have shown that the spectral tilt is highly correlated with actual age
in the case of male speech, and the fundamental frequency is highly correlated with actual
age in the case of female speech. So, i investigated the relationship between these two
acoustical features of the speech stimuli that we used in the experiments and perceptual
age. The spectral tilt in the dB per octave frequency was determined using the least



mean squared method (LMS) from shortterm. Here, fourier transformation in which the
window function is Hanning, frame length is 10 ms, and frame shift is 5 ms. The FO was
obtained using STRAIGHT TEMPO. FO and spectral tilt were then averaged in the time
domain to use them as the acoustical features.

From the result, looking at the ages as a whole, in the case of male voice, there is a
tendency that roughness increases as the perceived age increases. On the other hand,
looking at children, adults, and elderly people, roughness tends to decline in elderly
counties. In the case of female voice, there was no tendency in roughness to perceived
age when looking at the ages as a whole. However, when divided into small age groups,
descending tendency was seen in child counties and elderly counties. Relationship between
sensory age and fluctuation strength of male speaker, relationship between perception age
and fluctuation strength of female speaker. Looking at the ages as a whole, in the case
of male voice, there is a tendency that the perceived age increases and the fluctuation
strength decreases. On the other hand, when divided into children, adults, and elderly
people, the tendency of roughness to decline was observed in children and adults, and the
trend of fluctuation strength tended to increase in elderly counties. In the case of female
speech, there was no tendency in the fluctuation strength with respect to perceived age
as seen in the entire age. However, when divided into small age groups, a downward
tendency was seen in child counties. Relationship between perceived age of male speaker
and sharpness, from the result of the relationship between perception age and sharpness of
female speaker In the case of male speech, there was no tendency in sharpness to perceived
age. When dividing into children, adults, and elderly people, Sharpness was seen to rise in
elderly people. There was no tendency in sharpness against sensory age in female speech.
However, descent tendency was seen in child counties.

From the results, in the case of male voice, there is a tendency that the perception age
increases and the roughness increases. On the other hand, when divided into children,
adults, and elderly people, roughness tends to decline in elderly counties. In the case of
female speech, there was no tendency to roughness to perceived age. However, descent
tendency was seen in child counties and elderly counties. Relationship between perceived
age and fluctuation strength of male speaker, from the results of the relationship between
perceived age and fluctuation strength of female speaker. In the case of male voice, there
is a tendency that the perceived age increases and the fluctuation strength decreases. On
the other hand, when divided into children, adults, and elderly people, the tendency of
roughness to decline was observed in children and adults, and the trend of fluctuating
intensity was seen in the elderly counties. In the case of female speech, there was no
tendency in the fluctuation strength with respect to perceived age. However, descent
tendency was seen in child counties. Relationship between perceived age of male speaker
and sharpness, from the result of the relation between perceived age of female speaker



and sharpness. In the case of male speech, there was no tendency in sharpness against
perceived age. On the other hand, when divided into children, adults, and elderly people,
sharpness was seen to rise in elderly people. In the case of female speech, there was no
tendency in sharpness to perceived age. However, descent tendency was seen in child
counties.

Comparing the case of seeing the relation between perceived age and acoustic feature
and the case of seeing the relationship between perceived age and sound quality metrics,
In men, FO (r? = 0.57) was the most highly correlated with the overall perceived age of
children, adults, and the elderly. The next highest was the spectral tilt (r? = 0.42). In the
case of women, it was FO (r?* = 0.23). The next highest was spectral tilt and sharpness
(r? = 0.21). However, since the spectral tilt varies widely, other feature quantities may
be involved.

Based on the perceptual age and spectral tilt, and the relationship between perceived
age and F0, as the tendency was seen in perceived age and spectral tilt of male voice, it is
possible to explain the result of this time with the acoustic feature which is conventionally
known for perceived age. However, the value of correlation to perceived age is low.
Therefore, regarding perceptual age, it is necessary to evaluate the impression of hearing.
From the result of the relation between perceived age and sound quality metrics, i could
not find an indicator that could explain the whole age. Therefore, further analysis was
attempted by considering fluctuation of perceived age. From the results in Chapter 4, i
extracted 10 data with small standard deviations and obtained relationships with each
feature quantity. As a result, the perceptual age and the roughness could be related.



B1E
1.1
1.2
1.3
1.4

E2E
2.1
2.2
2.3

B3E
3.1
3.2
3.3

B4E
4.1
4.2
4.3
4.4
4.5

EHE
5.1
5.2
5.3
5.4
5.5

£ ]
FC®IC

E):I:ﬁ‘r_" du B

7 T = =

e Hiv
S DORERL

FiIcRAb SRR

IR AL 9 2R
BEEROIA T
SRR

KRR D T

AWEOEMS .

BEEHMIEIEES . ..

I RO

F R R EER
AR HIY
FEH T — & N— 2
FEhR T
FEEFHE R

BEL

FinHEICEDL B HEHDA R
GIMTIT ik
T & S EREOBIR

T AF N & S EAHMI SR OBR . .
AR & EEAHIE R ORIR O kg
BEE
EHER

11
11
11
15
16
19

20
20
20
26
33
33

34



BTE A
71 AWETHS LIRS E

72 WInrEE oo

SE 3
MEFRE—E
R

i

35
35
35

36

39

40



%] H

1.1 GRS DORERK

Y/

R

4.1 PR DOSAERm IS 2 HEE
4.2 ZVERRE DR ISR T 5 B

4.3 FEEREEL
4.4 SR EMREROBER ()
4.5 FEEREAREROBR (LH)

5.1 MIEAEEE 27 FVER OB (HH)
5.2 FIEAEREE A7 PVEROBR (L)
5.3 HITAEEE FooRR (B5H)
5.4 AIEAEMRE FoOBIR (&)
5.5 AITEAEMGE 7 7 2 ARG (BHE)
5.6 FIEAEHE 9 7 2 ADBR (&)
5.7 HLAER L ZEERE MR ()
5.8 HIEAEN L AEERE MR ()
5.9 HIEAEEE S v — 7220 (5
510 FIEAERE S v — 72 A DR (&

1ii

—=

)IIII

—=

)ZEI



v



1.1 [FUSHIC

AL, FEEDOFRZEECI 2 THEE DN Z H 2 HEIEMEICHET 2 2 L3 TE S
29 . ANDOFIIIERNRE G £ & o G DR TH 2 AEREGEEFN TS, Al
ZOMENEZ HCCEEEDRINZIToTWw5, 2 LT, BEULHFORMMZEZD LICHTH
BOFELHHERZ RO TS, ZHUTHENICIT>TE Y, HlZ2I1XEJR D DHEF3MH1E
AL REZLD, MERHELZODPEZEZLZNDTEEAS. ZOLELRIEN HEFE
B IEREICAER S THTETWVBE A, Lo L, AMZED LI %X H =X L THERZ A
LTW2DEA 9,

N E Thniis & PR EOMIEDZLDBRZ XS N TE 7, Lo L, FimAED
AN ZRANEIREHS I T0R, EOERMAEIL, SEOMAEMEO—D & L
TEHEAMHEINTWS, 20720, HHBIFEOMEE L CHEOERATE LN T2 2 L
X, AR A = XL DRI B DIZTTH S, £, FEMAIED X H =R L
ZHHG T 5 T EHRIUE, BEIRIC X 2 AR E LA, FECHIB OB b Hk
TEHbDEEZONS,

ERAIRICR 2 SRR EOMETIX, EHEERD XA A =X LIHEDE, HFHEERRD
i X 2 HHEZ LD & R OERAITE & Z U R 2 TR E R 2 2 LS8 i
Th5. HlzIX, FERMFEOBEIRERD 6, HHEAERRDZEIR 5 SO Z 2
TS 2L TREE DM ICEE T 2RI TON T E 2, ZOFEE, MEmcfEy, FEAR
RO 7 A L= v P RS, A7 FVER, FEEE o e FERHE OB EE
THDIEWghrole, £z, FOHEEMDGEE DFER LB, BEIEE 2 L I@A
EWHDHEL T,

1.2 WHRES

FOERARICBAL T T2 LX) 2L &2 A1, M X 2HEIMET L EHRLE
DHEAER & U C g oS24 & 35 0 63 2 BEEE 1< X - CatE S 7 i (0
AW OBIRAKITIC X > TR SN T E 7, Z DR, HOEER & MRERDZD
BRI (LT 223, fEAIR ISR A HER IV ER O MBI IZ R > Tk,

—F, WAMEZE L T 2EMIZ, EEOFELORMEEZAS ICHW TS L TE
%, Rz, WHEEFEOHENCIE, WREL RBILT 246 E LT, GRBAS REVZHWS

1



T3, FEDHEZ LTI EOIFERINEZFEE L 728564, BEEIEIIREDEIZH
%5 DD GRBAS REETHI 6T 2 HFE DEAEE 2K S Grade PHRUENE - 777 477
&% 27 Roughness, %M « A AV - NZAF— KA X% Breathy, X NME -
357\7 L & 2% 7 Asthenic, Nk - J1A %2 KT Strained £ o 7EZZHAHL T35 2

SRICE > TEIN TS, £/, HH, WIREE, KPOERREERE, M
$U—7$%@ FEAML T, Z2BEER (PPQ) LRMILME =+ L ¥ — (NNE)
& GRABAS REE L OBIRZHE L 72505 % 5. Z DFGHE, PPQ S NNE % uf#3#
BL72bDE GRBAS REEOND A Z # 7 IS T % Roughness & DHBIANE T &
bt snTws

1.3 WROEmN

AWFEO B, BESEFER & L CHEOMREICR 2 SEEEGELE (77 %A, 2HhE
E,V?—V%X)%mmf,A@@Wﬂﬁuﬁﬁ%ﬂ%%mwé_kf%%.::T,
77 FAFEOHI %, ZEEREITEOLEROMI Z, > r—7FRAIEOHI - HiE
IERTEERNETH D, FEREROFEECEIRNE - 72 ﬂﬂ%ﬁ@#%%%h%ﬁwﬁﬁm
HABRT 2, AWHTE T, 7o EiE  CORIANERBOER T —2ICW L, %
HEOMEBEZHET 2T, ADPRIZERAEDOFELDLDICL TV 22#HET 5.

1.4 ZFFEXDEBK
KL, TETHERINS, K11 ICKmXOERZXRT 5.
1

COBEIFFRTHD, KWL TNRE T 2EMATICET AT RABRS, Znick
D, MEDOHNZHS»ICT S,
B0

ZDETI, @#’%b%ﬂ %W T3, 7, MEsctE) FEROZ IO W T
BH S 2 I I N BATIHEZ AL, R, HHEERRDOIA P v 7B 28280 T
5. mIc ﬁ%@ﬂﬁ;%b%ﬁ %%ﬁ?a
53

CDOETIE, WEDOT7T 7a—F 25, AKEOE/R R ZHHL 72 LT, AFEOH
HMETH H 3 E ORI D 2 FE IO W TOIHHEZITH. Z20%, AWEDS
wimx ST 5,
W4

CDOFETIE, FEFED T XNATD 7 DT> ZHEHEBRIC O W TIAR S . FEERTlE 1
20 5 EE £ COCEFET TR Z A L CHEMISWN T 2HMEERZRD 5, Z4nUC
£ o T, FEiEH E MREROBIRZ R 5.



55 E

ZDFETIX, HIEEER & ACRITZE CHAER & DOBIRIIRE X 17T BRI (FO & AR
FVERD) & DBIRICOWTRD 720t DR 28 L 7z 1T, MEF & AsEoRE T
b 5 EHEHG R & OBIRICOWTRD o ORRZ R, 2D, HEOOREZ H
95,
556

ZOETIE, FEEH & AR OBIR, FEER & BRI OB, AR & F T
iFERE D BAGR %2 BEEAH T TRk B %2 iR 5,
BT

COBEBFRTHH, AMETHS STk 2SI LE BT, SBDEYH
IZDOWTHER S,
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F28 FiIcCBEADLIWHE

2.1 MEsic S SESH

ANDFE N & D 2T 2, FERIE TIE, SFH AR 2 5 BRI O DS &
NTE 7, FCEMECIIERERE RIS D 2R 7 FUvhs, ot IR BRI B 26T
22 EPMEINT S (1] [2]. £7, BULSHREE ORI R &I X D AR
DB TRET 2 2 ERMEINTV 2 (1. Hb5lE, 65K 5 20X TORLXDERD
FAEHR & FOR AV~ v N EEBOBRZ TR 2], BYEDO FO IZFERE E DT T2
ZEBbhot, BRzllZ-H ETAMICETL, 60f 2 lE 2 L BRI 2D
Fonl, LEOLEIRAMABZNTIEZR L, RAIET LRAD FOISED < 2%
SENTW5, AT, MRS, FBHEGEHE 204, LHEEEE 59 4D FOIZOWT104E2 6
K 24 FEICH 72> GEIF L 72551285 L Tw 3 3], 2 ofEH, &iESRE0SE,
WICEOTHT AR N TS, £, MEHICHECERRHOW S & (APQ) 254
T 2EAbH/[S%, 2T, BLELIKIAPNORARIEOHMZ LW s & (PPQ)
DEMT 2558 DL 0 ERE L T0D, Fk, WS TR O WM =
(NNE) 2389 % Z & bMEINT 5, HFHEA (19~29 %) O EER & Z4EHB (60~
78IK) DEER e K L 7209t b H % [4]. ZoWgiTl, BlEEEOLG, MES O
WFoE L FfkIC FO S B L, PPQ b LA T 2HABHONTw 5, ZOM%TIE, PPQ
ZES LRI 2HEANESN TS, KOG AIE, FOIRBAT2HANES NS,

IS DFERD S b & FO DBIRMEDRB I N TV 5,

2.2 BEERODIAIVY

HEX, AFRINC X > TELEPFEEZEE L, BRIt EnsEHick-oTE
U3, Z20O7%kd, Ml X 258 EBRDIA Py I REEGE DR ORI 2R JIET,
ZITlE, HEERRDOIA YV TICBT BT E B R AR DA P v T4 B
O BH D EEZCNDRHERICBET 28T OCTHENAT 5. 7, Ml & =7
DR Z RN D 5. FEWED S 69K E TCOBLDOFWZFRIMIEIC LB LH
A NS AR BRI HT R IR SN & & DT AL TV E, 20 REICRADE X I2E
T2LINTWS [5][6]. FHORIIE, IMEE TIEIBRLICEZHED Lw2d, 15K
BECIFBEDIZIDBRES LB LW) T Lo, T, T0~104 KD BL D% i
NIGEWZEIC L 2 &, FEHEEAEOE I I LT, LTl 70 UK CRiE S 7

5



AR E N, B -EOEMIBF S NR» ERINL (7). 2 LT, FHABREETIC
N BMIEDOIEI DML, Mile & bICEIET 2MHAND D, FHEIcB »THHET
H5EVHIFERPMESNT 5, RIC, Mis & FERROBGR 2 M 7M5E13H 5 [8).
THOFBEFHFEIC OO THRLMEICL S &, FHOFEOKRE R E LT, KA
RV EWRINT WS [9). AFil L EDOFEREDS cm 2 DITH L THRAIIICIZ
ITem ZEIHRETZ I EHRINT VS, 7, 2~25KDFERICH: ) FEROZ(L%Z
BIL 7201803 5. 2 OfER, BHEMET o BEICO T THED TR TOFAICEI L
THEZMER L 7223, HEE TR0 LRI L COARDENTH S EIHLICE
Ltz [9].

BRAERROIA PV IO 5D T, HHER L VI DS, HiEZEME T2
EEhifil%, GEEOR» ORISR 2B W2 2 L TE 5, RIS, WHEAOHHIIC
&, EEEE EBILT 2L LT, GRBAS REDHWSsNTWS, FrEoHEZMHD
FISFFE OIFFELIE % FEE L 72354, Bl IBREDEIZH 52 b DD GRBAS RETHW
5N BIEH D ENEE 2 2T Grade PHLENE - "7 477 &% K7 Roughness, XA -
AV AFIE - NAF —KA A%2FT Breathy, NN - 594 L I 22T Asthenic, Z57/J
M« 1A ZFKT Strained & VO MR ZFAIHL TV 5 2 ERSGRICE>THEIN T
% [10]. 7o, fEE, WEEEE, KPREREERE, FaR Y — 7EF DS 2 FIH
LT, PPQ* NNE & GRABAS RIZ & DBRZFE L 72@&EHH 5 [11] [12]. Z DFER,
PPQ > NNE Z MEFRH L 72D & GRBAS REEOWD A7 A7 &I x5 9 % Roughness
EDOMBEDBEWZ EbEIN TS, EBITIHRIC L > T, HREERRIEMEC X > T
WOHELELT 2 2 EPHS IS I N, TS DR E AR\ TERAIE DT 53
DICL TR HREEIZH 5. F7, FWELEF CTHW S5 X9 2R D FE o F I BIR
DHDDH LItk

2.3 FEHR

OB L TN S N3 %, A OERMMEICBE LT T2 & iXof #iil
h & A, MRk 2BEIMET &5 EEROMIEIER & U C b o F24Ek & m il
IS BRI I & o THITE S A7 4Rt (SR ) OBIFRAVKINC X > TR ST E
72 [13]. ZOFEE, @liEOEHE T, 4.5 kHz DL OB TO 87 —H3 A LT
W3 EMMERI NI, Ty, ST —ART PADIAF Iy 7 LU YHHINL TS T
bR I N, Z LT, I X 2 lENE I BIED B3 4 kHz LV 8 kHz O FAAYR
BINTH 2 2 EDRI N, N6 DFERICITHARIR? S 5 EFIHIN T35, F7,
Rl A OMEMOME 2N 25, HEEOEHIE, EfL ) BT THEI N
e Y, EEHEIE AT 2 OEFE, FHERED OE AR SN AR
Nz, T, FMREERIEFERE D DET TR INGHEOE R OHIRIE, HE X
DLEITH B &) T EBHS NI N, T/, FRAENR LA OMGRZ i
L7cBf%edid 2 [14]. Z OFER, 20 RO L ) BRGHETH T & 2 RIS 1< 2



oW b AT [15] [16] [17] [18].

—77, B a2 e TR AR OHEE 2T o b H 5. =M old, GMM &
FHETV Y 7EMiZNM LT, MEEROHE Z A% [19] 20, Z DFER, FEITAD
#EE U 72 Al & GMM G6& € 7Y ¥ 78l 2 fl v THEE U 72 N5 I 1 o HHEE 3
BonftWHEL T3, £/, LBNEREORTETIE, 91 NDIEERIES 2 HiIR
& o e [21] [22.



B3E FAMAROFE

3.1 FHARODERR

SRR ICEA LTI, 24 E CHEAE A E O X 2 2L B b 2 AR
DEDPSFARSNTE, L L, EMAEOREZH S 0121, FHAERZTTIE
R BEAED S OB O METH 5. AT T ESCEFHEDNEELE E OPIWTIE S BIRT
L2 REZDLE, ZNSDIEEEZINIGIC X ZFEOZL, FCEmREZHS Z L I12fi) 2
ERTEZDL LN, E5I1T1E, 77 FAREHHRE, v — 72 R Lo T HE
filitEEE 2 FIH L CHIRFEmEZHEETE 200 Ltk v,

3.2 EHEFHMEER

L0 LI 7 £ OBREEHA, BERE L EICH W S T & BRI S E e &
W DHDNH L, HEHIMIBEIZEETIEH 22, R 74 VI Ny 724 A=Y LT,
TEHE 7 4 VY DEFRAHIRTD 7 4 VI35 R4~ F & LT, 1 BARK 225 35 BARK
FCOFED 77 FRABEEZ R TW5, ZOfizflioTT 7 32 APLEHEE, > v—7
FAMPERIN TV S, HIZI1E, BEENZRARY PLZRD TEBICEAMNIT L THTE
LRELODBY Y =7 %A, ZOMRTIRERE EEZ TR, 7272 AR 7415
Ny 7o T 2RI ROET %2 J7- L 212, ZRBREDL S5VIESDVTWERE
L 6REFEHRICZ S TOHT, ZRUSKET v VRV OFHEE L THTL 230037 7 %
A, ZORBEBO LRTRICK->T7 7 32 A LEBEE LTI 6N S, R, wind
FERE 7 4 NIN 7% FHLTC0S, BEE74 V2L A=Y LT TEOAREE 2T
EEIEE 7 ANINY 7 %2EZT, HCERBOOMLOUTO L) REHEZ LD D
DEEIHEIEECH 2. 2O o HEICEHbIEMAEA L LD E LTI 7 2 ARLH)
W, Yy —7FA0H 5, ZOXIHIHEMED A=A LIho THEBINfiE LT
7 7 FAREHE, v yr—7 % AEMHT 5,

9, 77 FAREFOIOZIRERTIEETHS. 77 2RI, FHELLH60 dB,
WX AP £D3 1 kHz, ZFAFPEDY 70 Hz, ZHED1 D E E, 1 asper EERINTE
D, XAD X HIcEIN 5 [23] [24].

Bark
R = 0.3 fimod AL(z)dz, (3.1)
0



727120, fuod IEFEWEE, AL TGS L OBEEL VDI ERDE, 2 (XA
WH#TTH 5, ZEHREIITOLHEZ L THRETDH 5. ZEHREIZEHL L2360 dB,
WX BB DY 1 kHz, ZFAWEDY4 Hz, BFEDI 1 D EE, 1 vacil EERINTE
h, XAD K HicgkI N5 [23] [24] [25)].

0.008 [*™* AL(2)d>

fmod 4 ’
4 fmod

722U, faod WIEFREMEL, AL KRR &L OB L VDI EBRDE, 2 IXEHRAHT
BHE7ThHs, Pr—7FAREOHEIZRITHETH L, P r—7F R, HEELX
IVH360 dB T, 1 kHz %2 DR & T 5 BT IEE O Perrididi o & 212 1 acum & &
BHINTEBYOXRAD K ) IcEI N5 [23] [24].

F= (3.2)

Jo ™ N'(2)g'(2)dz

S =0.11%2
fBark N,( )d

(3.3)

Y

72720, N'(2) ZERHHHTEDT T FRAR (T FRRAEE), ¢d(2)E>»—72AD
HAH, 7 FEAFERTTH 5.

3.3 WRDAEH
AHFETIE, 4FTITB T, FEahiE OFEER & IEE VAR T 2 AR FEmOBREH E
ST B72DIT, T KA, EiED SHED T —% XR—2A %A L7 9 2 THEERM
AT 2 HIRAERR D 7 VA 247 ) BEIGEER 217 9 . TEHCGEER T IEFERENA & EIHEE D
FBPDIC L0 DICRENEZEE L) AT, B, oI 2355 0EE
AT . FHEE L HIEAEROBIR A S e T3 2 Lt uE, BAEOHIE X A =R
LDORHZED L Z IO iEEZoNS, 2L C, FREIZBWLTIE, 4ETHES
NIZAREFERZ VT, £9, BITPE CIHER & DBIRDIH & 2 S N7 BRI L A
HAER & DBIRE YR O Z H O CHER T %, 28 CHM L 2 X H1g, MilictE- T4
ﬁﬂﬁﬁ# b9 2. AT, MENICES D 2 S BRSO N 2 RO 5 ERME 2 8 E L
LD FEER £ DRIRNEFIRE I N7 FO & B RER & OBIRITIE X, Tl
ﬁﬁ?k F&MWEEWmELf%wﬁﬂ%ﬁtk%K%ﬂ%X“7FW@ﬂ%ﬂm?
52 8E LT, RiZ, KIFROFRETH H 2 PERNER & L CEEARE ISR 2 5 E T
(97 %A, 7 E%E,/? THA) ZHOTHIRE SR E OBRZ RS Z LT, AW
890 Bz RO TR DI L T A ZBonIc LTw . TS k> TE
AT 2 AR EZED 5 2 LW TIXEAERNT A A = X L DFRHIC DR % L& Z
5%, WIS, 6 TIX4HEDIEER & FEEROBEREZ R THIE L 5 EZOERMIET
TNt & ORYMRZ R X U7 F RN AL OB, EEMEIC D 2 ZBER VS & LT

9



EOAGICR S HHAMEEE (7 7 %A, K8ME, > v—7%2) LMEERmDOBRERIE
DR ZEOE TRANICERE 2T % 2 L CEADERIMTICE T 2 M ZHDTW» L,

10



B4R FHANRRER

4.1 ZAREROHM

AT, AU CRIT 5 SIS B 6 E O I & ABLERO MR 26
PET B FbIS, FERMICNT B ASEEIRD 7 <V ORISR E 7).

4.2 KEBRAT—IN—R

FEERIZIZ, THOFE T —¥ X—2 (CIAIR-VCV) 8 X WATR $¥GEE T — 9 R—2
(APP6BLA), #Hdaddiiis LI EEFE S 2 — %R (S-IJNAS) KIS N &EmH T —
Z MM L7 [26] [27] [28]. 0 /%25 79 K E CHEFMI LICHL 1 HTo0T7 %%
7 VY LGEIR L 72, MSERICSNIG T 2 FFE B2 WEEbbo 7. K4.112iE, B
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