Tk [HREHRE] 398525, 2002, pp32s—373 ISSN 0287~ 6817

3NN Z S Tt
—HEFOHIRDOAD I Z 55—

W H R E - X

o>
bS5

7

“Hai Sou desu ne” :
An analysis of voice impressions.

Toshihiko AMEMIYA, Satohide MIZUTANI

Abstract

A student actress (age 22) was asked to speak “Hai Sou desu ne”(Yes, it is.) in several imagined sit-
uations. Situations consisted of 11 emotion related scenarios, i.e., no specific emotional response, joy,
sadness, anger, cheerful excitement, anxiety, impatience, puzzlement, determined, active and passive.
The impressions 11 of tape recorded voices were rated using 28 adjective pairs by 70 students. Results
of factor analysis show two major factors, i.e., confidence (potency), pleasure-displeasure (evaluation)
and two minor factors, i.e., lightness (activityl), calmness (activity2). In the second part of the paper,
correlations between voice impressions and acoustic characteristics of the voices were explored. The 11
voices were digitized and spectral, pitch and pressure analysis done. The pitch values, pressure values
and times at phonemic boundaries were measured. Correlations were found between confidence factor
and speech speed and pitch changes, between the pleasure-displeasure factor and pressure changes and
pitch changes, and between the lightness factor and pitch variations and pressure variations. These cor-
relations were found in specific verbal contents.

Key words : Vocal Emotion Expressions, Voice impressions, Semantic Differential, Confidence, Poten-
cy, Evaluation, Activity, Acoustic Analysis, Spectrogram, Pitch, Voice Pressure, Speech Speed,
Speech Pause, Speech Rhythm
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Thbo 22T B2 7V IOERIEITOTHHL. ARZ PO T TAHLW)HTE
Byaliddsb, Nid, BEZRH2ZLIND, COHERLILIZL-T, BHICE
DEIEZHAWTE, BERLTFELRSILI LD TELINDTH S,

T—YTOEHE L. Moore (1989) DfFHZ 2D THHT S L. RO L ETH
(—EDHIBD S & T) HENABEE. KR, VHE IO —EOEZKKICHTHETED LW
ISYDTHbDo FBEHE IFA—EEIERRYVESNLIEHTH) (1H=1H4 701/
W) RIBLIZFHENLSDOENEAETH Y, WHEIZEE LIRLD»5DEDHEAL
BEA2RTTA I/ VLEDMETH 5, ‘

CDIHNIHHBENTDDEFBEBTLICKRBLRIEARZ bar sk lidns,
baAI, 7)) TSRIBIENICIT b s, ABOBERED ) bWFETH, 7—
) IMED &) BEFRDOFENIT bR TV 5,

ARZ bO 77 AR HET AR EERTY 7 MR TwiiboTwd, <4
a7 i OWindowsISHIEDOSTOH 25 Y 7 Mlid, NTTT KNV RF27 /0¥y
B [SP4win] 7 =B [SUGI Speech Analyzer] did b, &I, HBEDV 7 b
HEED—ATHHHE (1999) &, ~=2T7 VTV 7 bOBREZTTIERL. BEED
AV PA=2a YO LDV THEIZBAL TV S,
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H2.2.2.Tld. BEEMRERANRZ a5 ATRAINTVSD, ZORTRIER
INLBERLTFEFERALRTL., HESEOL) LEKTEBEIAFFETHLLER
UTE, BEDEIILDIDFA TV ELRBOBVWENITIIEFFETHALAYTE S,
F72. (29 ] DBEHPHEDYICHT T, BORBEERS RO RV BB S28
ZATVoTWBEIICRZIAY, COZLEPLEPRLIEL LoTVHLRYTE S,

0 e

®2.2.2. EEOANYT AT S5 LER
C@EH‘RMH%mhmmWﬂ%O#dCfﬁ%wlﬂﬁﬁ%ﬁ%ﬁXN7bﬂ7ﬁAfiﬁ

L:bDTHY, SlARE TRESEEBRSZRD LT, BARVEISIIEZOHS
g@g%ﬁgggggf%ﬁ%waéo@OTK&%D—viuiﬁwﬁﬁtﬁmLT%%ﬁ
2.2.3. EOEIOXRHA

HENHEEE VI DIE, Moore (1989) 12X 5L, T2 EREICEF DTS L XDHEEY
REHE LTERSIS, TBENLENTH S, 204D, BEELTORS2EITA L
X, BRECZOTLBLLBSICEIAB LI CERBEORERZRES LS LICL
S>TEDREEIFARLGN, ZOEZKORERIBERLEDESOWEL LTHEbh D,
TEBNTY 7 MCid, BBREOHEICL 20 TR, BENZLBIZL T, FTOF
XM THBENDHY ., ) A THIF722200Y 7 MIZZOREENHDL - TV 5, LI,
EBRCABSERNICE X EOBS EXHT SO0, BUEMLQAEICE > THE S
N-BOBSEZYyF L XA, HlkE-HH (1981) XaE, €y FomiiEid, 2AH
POFECE o TEFEED LLRZOERDERTH 2 FHREROBBEOES VL,
ZORMEMMT AL THEA, METERRE y FORBMBEREZHIIATY
/SN

B 2.2.3.1CSUGI Speech AnalyzerT. / 4 XBRME% 10%2. HxIE K% 20Hz2 5
2000HZICFRE LTI L72 ¥ v F 2R LA MRS bus/ S ATRAESLAT
ELPo/zEy FOEMANIDOETIILILS 405, 2L 2E, [ ] OO LHRDY
AT, BARLIELSRY, [R] OREPLBIENEL o TR ZoTWEZ
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BVWZE)TTR-FFEOHMROAMDIZAA - (FE - k&)

LD B,

72, Fy POELZIPLANTVE Fy bRLIALIAHIHEH. AHORET S
R BOBSIPRRRITZL)CHAVELTEL o2 LEVDT, #hbid/ 4
ARLEROND, BFEOHFERICHEEFRALTVA), BEEOREIMBETH -7
DNFTBEIAZXDEL D, LIAT, EvFaMMTALE, 2VTVDBREIE/ (X
EEZONBFY PR OLHELTEY, FI0VoZzFy PERYVBRLADIZIA X
BREFITONDEDEN, /4 AHELZDMSVEICRETNIEZRALIERL ZLDEL, K
EWEIZRETHIILELZE Yy FOETI IR0 TERERIER S 2V,

520 . .
Hz hai s 0 u de's n e
450 -
370 - V.S
- -
290 - IR ~ -
210 s \ o
5 L N——

130 -
50 -

®2.2.3. e hiEy FORH

ZDOBi%, SUGI Speech Analyzerx 24> T, [FH\] OFE PGB INEy F2RBALL
bOTHY, REMAHETHRENE vy FE2RDLTVD, EBRHZ Ny FOLIZHEO—TFi}
EBROEFF LMD L TEENEZRALLDOTH S,

2.3. A&
2.3.1. AR p OTSLRBEE Y F O
NEEOTFOWHENEE L ARFLOMEEZ T 512H 725 T, 16000Hz. 16bit T
PO TNV TENTEBERET— 0, BEERMANT = E# B DSUGI Speech
Analyzer Version 1.07%2 2% o T, HFEEK. €y FERFBANRI rur s, EEEE
heEn77 7 CHEL: (H2.3.1. 8R), ANRZ a7 F813V 7 FOMMREIC R
STWINI VY ZBED BV, HFRARY bursATRENZ, €y Fid/ 4 XHME
H10% T\ B EE W EA20HzA 52000HzD &\ 72 THith S vz

2.3.2. [A—VRIELBRR] & [ZOBAEREADEL - EvF - BEOTR

SMBRIRFTBANRZ AT 05ReBoEFEREBI 20, FEFIIBVT &
FIZHIET 5. HO—<F (haisoudesune) NEFE, HERR-X (BEH. BF
. EEER) DEISREEED . ZOBROMBRIX [3.1. U—<FRREXFLILHE
EFRGOHL &) ThR5,
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2,31, BRI T N &S EEORSNES
ZOEE. [RBY ] OFFIZOVT, ErolEI, FEERLEyF, A7 tur A, EE%
757 CTHiBE L7, ’

O—<ERHE, R—XDMHE., ZROOKREDN, HFEINEILODTHrLEDLLWVD
B BRI 2 0h. FREO [MEEORE (s)] & [HAORZ (o)l 213V
PEMTRRLE. £/ ZSXED [MEOTFRE (as)] & [HREDFE (ac)] % 1dBE
TR L. T, BEREOBEALERIIBWT I1H2EMNTE y FORBERAAL
A BRHEOBEEREICIBVTE, EyFlishTwinieddhsnT, &XH
DLEPTRMIHH SNy F%2 [REBEROE Y F (ps) ], ¥y FOMM S h 728
% [REBEOEY (s2)] L. EEEO2»TRECHE SWZE y 7% [HER
ﬁ@wa(mH\Ev%b%&éhtﬁ%%fﬁ%ﬂﬁ@ﬁ%(wﬂjaL‘%n%
NEYFICEHL T 1THzZENM T, BFEICELTd 1 SVBBMTRAB L2, LA o T,

BFEICBVT BXEOBMALREAENTRORALEE, v F, Yy FEilLL
B D 4 ODEIFEBRENT, 72720, EEVBRShRdo2KHiZ, SED4ODfE
#EHDEFICLI,

ZIT U—<EHEMTOIREORILEIIOVWTRNRS, T—<FI12MHdH 555, [s]
ETul. [el u—<FE206ET 5, U—FOLIEFERL, FU—<F
(h,a,is,0u,desune) PEXM%Z [h1l. Tal1). [i1l [s1) [ol)s Tulls [d1]\ Te
1), 0s2)  Tu2l. Tn1li fe2] ELTRETHOLD LA DEIC, BFEAMOHEDORX
% [spl] ELT, i3] & [29TYh] oMicHLrR—ADKM%E [sp2] &L
T, BEFOHEORE% [sp3] LLTERETHODLA,

DEIZ, O—FEMOIREIZOWT, ZhZh I OOFEFFEER (UK. BEIZE
BEBRBZEHNDHDB) OEED LD D, FERHE, ¥y FOELE - £HE - ZBE -
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BWE) TTR-FHOMROFHOZZAA - (E - A#H)

EHR, FEOEE - FEBHE - T - EHRD IEHTH S, RAXFHM, HiEH
m\i%ﬁuwaotEﬁLowfﬁﬁﬁu9%&@@%%&@60i@%uowfu‘
O—<FHUOXMD I EHE S L2, XA TOZENL OEBEHETRE (FIHE L BER
#) BEeHMT 5, T, O—<EHAL, IRBCFHAL, BIEHRA, CH¥EA., X2k
DINFIZHHAT 5,

2.3.3. O—VFHEMOEFRHMEE sBTFLOMEERD D&

BFREIZBWT, IXRTOT—IFORFXE LIEERLR— XXM OFHEE (A1)
A [READEZ (o) ~HEROBE (5)] TROLNIZ, D&, FRETU IR
EHFROONTz £3. v FOELE (dp) 28 [REEEOE v F (pe) — M
HOEvF (ps)] TROOLN, BEEOEME (da) »° [READEE (ae) —~HHRDOEE
(as) | TRDONIo F/oy €y FOEMELEBFTELRD L7201, REFHFEFH (4t
2) 7 [REKEOKY (te2) —RBBEOBL (s2)] TROSLIZ, 51T, Ky
FOEER (Ap/dt2) » [Ey FOELE REFRHREIEE] TROON, FEOELE
(da/at) 2% [EEOEALE Fkikk] TROONZZ, BB, EvFOLB)THYD
EAEV, BEEOLEXY)THRYDOEEVD, EDL LWL ERLTHRELLT, EvFoE
BE (dp) [ EyFoZti | ] (Ey FOELRBOHME T FEOEHE (|
da) HF | FEOELE | ] TRKOON, €y FOLEBE (dp/dt2) » [ | EvFD
ZALE | | (€v FOEROMHE) T FEOEBF (dadt) 2° [ | FEOELE
|| Tkodbhiz,

ABELICBTIE, DEOEH, TR HUTICHTL 2EHOTRTERHELTH
BMEREIRZLIZT S,

CDEHILTRDONZ 9 DOFEFIFUEER (4, Ap,| dp|, da,| da|, Ap/ At 2 | Apl At
2|, da/ At dal AY) BPARFICEDL HLVEHEL TV 2D 2R T 5. FMHELLT
. IESHOEF 2R () L LT, B—<FHUDISKEIZOWT, 920&FFF
FUHERE AODOERTFHRAOTHME TONOHEE) LTV v ORKMMAREE K
Bz TIT. 92D EFEFEFEEHII T - FHUDOEXFIIONTD D DIEH, HFEIZ
S ENBEHRICETI2ERFHAE. [ EVWE)TTR] ORELEFIIODVTOLDOTH
b0 THIE, 2.3.4.752.3.6. THRRZ, REXFHM, BEHRM, XHEVCOHE
bEMETH 5o

BT, ERMOERORLECOWTHIAT 2, L2 [s1] ORMIZBIT5,

— 349 —



MAEAE [HEFRLE] £33%8525

¥y FOERIZAp[s1]. EEDEBFIZ|da/dt[s1 ]k EE, u—vFEEHFELTEH
RHUEZREHODT L 20, FEFEEROANICT—FE] |THoThHLbL,
Br0EEEREROBEELRAKTDH S,

2.3.4. RAXFEMOEFNME ABFEOREELRHBHE

FEICBVT, TRTOM/E (F, v, £, 5, T 7, h) OFFXHELLERR
—ZXOXE GHOXME) ARA4ENB LI, 2.3.2. TRFEhO—<FOREED
PoT. TNHDORBEAED LN, 72z [1E] TiE [h] & Tal OHAELET
ZORMEAEDONTEY, (] Tk [i] ZIFTEORHMEED LN TV 5,

DE, FREXFOEFHEMERIROONED, L 2iE N3] TR T3] ofF
SR () 1 Tal ORAOKENS [h] OBAOEHE S LOVAMEE Sh,
] o€y FOEAE (dp[id]) & [a] OREBEREOE Yy F205 [h] ORBBEDOY
yFEELVWEEL SN, [I] OFEOELE (da[id]) & Ta] OREDEEDS
[h] DIEEOBEEXZ S LMWL S35, 27L,. EvFOERLEICELTIX [h] I
EyvFRHBEINTHR0EERH ), TOHEIIE [a] ORBHEEOE y F28Db D
IfEibhs,

. EvFOEHREZYE y FOELMBOHMNEEL LT, EEOEHRIFENELE
DHEEE LTROLND, ¥y FOELFIIEDOEED [4t2[iF]] THRIh, FE
DOEALRIIZOELED [A[id]] THRIMTRDOOLND, T2, €y FOLEGHRIE Y
FOEAEOHMNEL LT, TENVEHERIETENDEARDOMEMEL LTRDON S,
W] TiE 120 Ji] 23T [vw] oREsRkOLBz0, 2.3.3. LHLL [i] #
JTERBEERSRD SN D,

COEHLTRDONATEENEER (4t,4p,dp|,da,| da|, Ap/ At 2 | Apl At 2 |, Aa/
At dalA) HRARFIZEDLSVHEELTWAD 2 RFAT S0, I0XREIZOWTHE
FREERERFEBEOTEHEEDOE TV v OREHBREAKD SNz,

BN, BROEXRRBETH LD (3] ORMIZBWT, ¥y FOE{LE% Adplid) &
WIHRETHObL, BEDEHERZ | da/A[XEVIRBETHODLTENVI X, R
BAXFEHELTCEEENEREHObT L X013, BEBUEEROEICIREXF %[
1TH-> TRdo,
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2.3.5. BFHUOERFHEE ABFELOMEE XD D FHE

BERIZBWT, $XTOHEE (Ev, €9, TF, R) OBFEXEELHEERLR—XD
X (G 7XH) PRH5ENB L9, 2.3.2. TR, S0 —IFORBED2H» > T,
ETNHOXEPED ON ok 2 T3] TiE Thl & Tals [i]l Oo#AEHLETE
DXEDPEDONT V5D,

DX, BHEOTHEHUEEAROONLD, 72& 21E [1Fv] TiE Ndv] o
Bhe (Atfidv]) 1Z il OREORZ,S [h] OBERE I LOWEE Sh, [1dwv]
DE v FOELE (dplidv]) & [i] ORBEEOE Yy F55 [h] ORBMEEOE v F
ZELOVEE SR, TIEv] OFEOELE (dalidv]) & [i] OREOFEHS
[h] DBEOFEEEZ S LWL Ehd, 72720, €y FOE{RICEL T Mh] i
Ey FAMBERTORWEER, (o] ORBBEEOE y F2L Y bR, b L [al
¥y S SN TS, i ooy F2MEibh s,

7o, EvFOEHREIE Yy FOELBOMMNEL LT, FEVEBHRIFENE/LE
DHEHEE LTROOND, ¥y FOELRIIZOELED [4t2[iFv]] THREh, &
FEDERIZZDELED [A[iZv]] THRIATROLNE, F/2, ¥y FOEBFRIT
¥y FOEROMREL LT, FEVEHRIEFEDOEMRDOMENMEE L TRDLN D,
] TiE, 1 20REXFETHSE (L] 23T [h] DXEIRKOLNL0, 2.3,
4 ERLS TRl £ CEAEHEERA KD 55,

CDEHCLTRODLNAFEHFEES (A, p,| Apl, da,| da|, Ap/ At 2 | Ap/ At 2 |, Ao/
At da/ dt) BAERTFICEDL SVHBELTWAEDE#RET 5720, TEEICOVWTHE
FENERERTEAOERHEEDET VY v ORBBHBRHAIKD Sz,

BNV, BHORRETH S, [IFv] oXEIZBWT, €y FOELEE Ap[id
WIEWIERFTHObL, FEDEEEZ | da/A[IEV]EVIRBETHObT LN X
T, BEEREL TEFRFUEHEZH O b T L &0, SHFEEROARNCEGEZ]
ITH> TRT,

2.3.6. XHBEMOEFH¥ML IBFLOMEL KD D HE

BREICBVT, 3XTOXHEH (3w, £29)TTh) ORERMELEERLR—-XDOKH
Bt5 XH) PRHE3hbLH12, 2.3.2. CEAENT—ZEZDOXME D20 T 2.
3.4.%2.3.5. LAMKLAFET, TROHOXEMNED bNI,

DE, EXHOBEFRFUEEEIROOLNLD, ThobFr, 2.3.4.%2.3.5.L
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FfkL HET, EFFEERIRDOND,

CDEHZLTRDONLTFHEEER (4, Ap,| Apl, da,| da|, Ap/ 4t 2 ,| Apl At 2 |, Aal
At|da/ ) FARFICEDL LVEELTWA09E2RETT 5720, 5 KHEICOWTHE
FHMERLRTEAOEHHELOET Y v ORRHBBREIRD b,

BT, ZREORRBETH A [£)TTh] ORBICBWTIE, €y FOE{LE
ZAp[Z ) TTRIEVIRBETHODLL, BEOEHFRZ|da/4Y[Z ) TTRIEVHE
FThobT, XHizPFEL TEEREEREZH LT L &ITIE, FFEFEEHROEMIC
XEiE[ 1T TRT,

2.3.7. X2B0OFFEHML IRFEOREEZRD BFHE

[dwz)cyhl ORFERXE GH1RXE) T FFILIC, BRFEEREER L
NEKDOEFFEERIIOVWTIE, FLLEREEALL, Thid, [FwE) Tyhl
EWVIBEELEIZONT, U—<FEDOBEMIZBITE, EvF2dhobbdpspedFHEL
BRREE TEXHODLTascDFYHELEERELROLDDOTH L, T2, EEI
My aEHe LT, U—<FHUOISXE, RAXFEMOIOXHE, HFHRAD 7 XH
BB, At. Ap. da. AplAt2. |dplAt2|. Aa/ At |dal At DFEIZOWT, [iX
WEITTR] EVIIFELEKTH, ThZhoFHEL EEFEETEHRLIAZ OB
A
CDEHILTRODONATEFUEHDS4ARTFICEDL LVHEL TV 5 Dh % KRG
ThLD, EEEEERLETESOFEHHELEOET Y ¥ OREHBHEED KD bz,

2.3.8. X#i. B§E. RAXF. O—vFOEMICLIRAE

4 DDEMIZE > T [V ZE)TTR] XY obiF 24, X&hkz b T, K
bR —<ERRLEXT. Hif, YHOXKMEFLHTE2.3.1.1IRLE, ORI
NORHRELTOZRAZRALTZITERL, EFFEERE EVICEERAT, X
TOHEMZ LB LTEHOERX RET-OOKBERTILLTESLL. ERFHEER
CHRTFLOHBBREZEZEEIRAAT, TRXCOEMELEBLTHEL RET-OOKEER
T TED, 2L, KARDIZIC [EyFOELE] LHEEFEL, Thfh
DENIZIE Yy FOEROEZEZEXADIE, EvFOLBEZITRTOEMEZLBLTR
ETIENTE, RORDI) A [HERFLEy FOELR L OMBRE] L EHEELL.
FRENDENVIZZOHBREZSEEADIE, HERKE TR TORNZEBLTRET
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ZENTEL, bHAHA, HEARKTRZCHEAREZRL TS v,

£2.3.1. [V 25T9h] OXE - B - REXF - O—-vFORSE

X spl {I\ > sp2 £H5T94a sp3

2.4, BR- -EE

2.4.1. EERFMOERGEHELEFOBAIh G, >1EKH
IEEHOEFHMOBME2BMET 2720075 LT, X&kKiZonT, EvFLHE

EDEREHE R, O—<FEMATHEONELRICHTI2EROERRKIEEZ&R2.4.1.
LK2.4.2. ITRTe TOWHDERIZOVTIE. ST TOFHDOHEA»SNANEDTAH

X TIRESZEICL, BITHIRE LB L TROBITHLLBRE Z EIZT 5,

£2.4.1. X2HICHITIEEEE (FOE)

“a"* YyF EE At Ap A/ A2 Aa Aa/ At
EAELL 260.43 -23.25 121.50 -6.00 -0.08 0.50 0.02
=208 254.81 -24.54 133.00 -23.38 -0.23 0.08 0.01
ELA 287.88 -26.71 191.42 -7.00 -0.04 0.25 0.00
Y] 357.28 -25.38 166.92 -22.56 0.06 -0.75 0.03
LS 421.70 -21.46 151.92 -2740 -0.19 -0.08 0.01
NS 232.78 -24.31 251.38 -23.78 -0.18 0.00 0.02
£ 362.63 -22.63 222.50 7.00 0.17 -0.42 0.01
=R 219.83 -25.73 283.46 -38.33 -0.03 0.08 0.02
HrEEL 7z 215.44 -24.33 113.33 6.38 0.07 -0.50 0.03
HEmrL 303.31 -24.50 103.69 31.38 0.61 -0.54 -0.01

. HwER 236.94 ~25.08 11042 -17.88 -0.07 0.17 0.04

£2.4.2. XEFICHTZEFHE (BERE)

Ead Yy F BE At dp  Ap/ A2 Aa Lo/ A
BiE% L 68.96 4.67 62.71 23.34 0.30 744 0.09
2z 94.48 5.76 109.37 52.32 0.46 9.51 0.09
ELA 42.20 4.95 356.35 34.55 0.46 8.08 0.09
"y 98.91 6.43 169.67 81.44 0.64 8.90 0.11
LS 99.00 5.69 100.36 65.41 0.65 8.14 0.07
NS 64.56 4.53 491.53 33.07 0.27 6.06 0.07
®h 95.09 7.27 366.70 69.35 0.90 10.82 0.15
=% 80.69 7.20 327.06 90.84 0.55 10.67 0.11
WrE & L7 41.30 6.69 125.14 51.88 0.78 11.18 0.17
Emy % 92.00 6.95 146.22 104.73 2.10 9.89 0.16
HBE % 40.62 5.50 116.85 47.50 0.60 8.75 0.14
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EPCEFHMOBFMEMAFERL LT, U—FINET2EHEIBA SR o7
XENZOWTHRRTBLLERH L7259, 2Lz, [T] OXBICALELEFRATWS [u
2] OREICBV T, [F&v] & [FEZ] OFFT [ul Ou—<FICHRT 5EHH
BRIENZY, ELrOTFFHHTIE [u OFFENBRSAZro/, /2, HBER K-
ZDORBIZDOWTIRERDE ) Ll Bl S hiz, [sp2] ORMIZBWTIE, [&)] @
FETEA-XBA ST, BrOFFHNETRIR-IFBRUSh, [BEV] OFFT
BR-XIZL bZBOEFBA SN, [spl | DREICBWTIR, [RLE] OFF TR
DOEVBHSNALZTT, BHrOFEFHBTEIRICOBM S Ed o7, [sp3] OXH
ZBWTIE, TRy ] & [HEBRHE] OFFTROEVBAINZT T, 32r0FET
BRICHBH S b ol [BU] & (R IZ2owTid, M2.4.1. 8L, [FE&w]
IZoWTiE, M2.2.1.kX2.2.2. 38BT2L v,

BOFIZOVWTERHETE R D07, €L b, FHEOFETIE, BROXMOMBR
EREDDVEEHLIFELZHELLTEST, BOFICODVTIR, BREREDOH N
WCHHEERIKREVD, HRERFCBIZEFREINZIVALTHS (M2.4.1. BH),
FAEOEHT, TXTORMICBIFLE Y FRFEICOVTRBIETH SbELD o7

) ’ sp2 ' ' sp3
2.4.1. BOBEDOA->TWBEEER

ARG TEC), ERIE [RBy] oFFEETH Y. HEIWHE THREIERIE FE) 2RbLT
Who T ROED [sp2] & [sp3) BEBOEFEENIGSETEEVEZRALZLOTH S,

T, BHEEEN (O —~FHEMPRECFHM, HIERA, CHBM. X&) I$B
W, [EIRICHET2RTF] & TEFRMER] L OMHBREDZ2TH0.6UEAD5%
KETHELZHBRED S, AMEOCHNTH S [WHENREESLED L ) ICHRIZET 5
HFC2 WL THEBE52TwE00] IZOWTEEL2BIR), 275L. SEOF—%
Tid 5 %KETHBELMHBRBUIITXTO6LUETH o7,
EETHLEDEERL LTRD 200 H %, HEREYSOEETIE, HBRKIEE
W DDOEBRICIIHEA L h o0, HEREIZECD DOERIZIZHEEEH o720 T2
DT, Z) VoI LEEBIIVNTEETHREES ), T FFRIERNTHY,
S THON o BEERIERE PRz, 10%KETHEELMHBREDLZERICVIT
ZETHLIVAL LGV, LPL, 2IVaokIbE2EELT, TOFEFLEIITS
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FWE) TTh-EROHROMTOZZAH - (FE - KB

LM B0, DRTERTSLE, CRODOAEEV TR,

2.4.2. O—-YPREHOFEHMEL 4BFEOHER
O—<EHMICBWT, S5 #2.4.3. O—XFHUDOHMEE 4BFEOHEE
BWEME ARTFLOCT Y Y Ot Bl EREEE Bl KN BRE GLES

hl At -0.69
HHEREERD . 5%KET ii |j1 %g
1 ) A
EELMHBREER2.4.3.1TR il lmmﬁ %2
il Aal At .
To EERMICATHRT L EFHNE sp2 At 074
. 1 par) 0.71
2k f = 1 da 066
oo B—=FHRAITHEV T, o s -om
5 S g b €2 Ap 0.61
F2.4.3.00RDEH)BRTED - o 070
Wz b759, #% p< 0l * &L p<05

a. BERF~NOXE
BERTFICE, h1] & [sp2] OATOREGEER L W) FEUIME. FEICETS
BHENEEL WL EELIOLND,
RO REENIZILHD [h] O EAFEWIEYE, BEDHLHRE L TR
Won, HICEFRLPBEEWIFE, HEORVEIRE LTZITR L5,
TRV @ Ti] OBFEVALVOTAYFXERLRIEFE, BHEDOHAHRE LTEZITHS
N, BELVARNLVOTH) BRI, BEOLZVHRE L TZITR OIS,
- TZ5] @ [o] DEELARABRAICTHNSIEL, BHEDH LG E LTEZITHL A,
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