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The Science of Reading, Vol. 43, No. 3 (1999)

BN

BEDEENA LTI —F

—BETEE &5 3 HBROBEEIRFEOMARED b DEHE—

FIE & BRY

FEFEZIE, [V /)7 4] (sonority) F72id [BAC
2] EWENBB|ENDH B, T, FEICEEOME
EERLTWS, ZNIT, BEFNHEELFILLT,
[V/VUF4 - NAX5—%] (sonority hierarchy) % #
ELL)ET2RAMEITIONTE, KRR, 7
ZORAEBRELT, TNHDV ) T 1 BRH, &
MEIZBITS LLEMHE] (psychological reality) & —
T a0E) 0EBET 5.

AREHERTIE, FFOBBELRD, vVIVUT1 -
NAZS—FFFIHLTE (H21E, Kiparsky, 1979;
Selkirk, 1984; Haraguchi, 19847 &), Selkirk (1984) I
I5L, BROEFNEEOWBED/2/T, Zh%l0
HEEDTWVD, KiZ/e/L/o/D59 M, /i/L/u/H58 5
T, MIFT—FOEMBIFTRENEDD, 61T,

FEON/HTR, //D6HEHRE, BROBVESMAH
FH/p/, W, /K/DO.5EE LT, FHlE&RITTVA,
V274 - NMIF—FIhoBEFELTERY)HLTE
FILTABR L, a>e=0>i=ul b,

72, B (1998) ¥, ZOMEFEZRD LD ICHHAL
Twh, £, /a/i3, [BEOHORE| LEDID &L
12, BROONFBAVIRETHEIHRENIBETH S,

* The hierarchical structure of Japanese vowels: A naming task in-
vestigation of 3—-mora non—words with initial vowel sounds

**TAMAOKA, Katsuo (Hiroshima University) and MURATA,
Tadao (Kyushu Institute of Technology)

EekE £ O BiEH
AMTEAE AN H OB BT

¥z, BASHECRLIAONABEETHY, LOF
ETHYHRINOIIRETTELLIICLREETLH S,
37, EEOAEERZECBVTORBEITRETSS
EDTEBLETH D, HIZ, /i/&//iX, BOOEEHL
TENUBEFBRETREONEH ), BERTL
wbhbhb, ThH=208%F1k, OOF0 [BEFZERH ]

(vowel space) (ZBWVT, BEWICEENLEIZHY,
X LLTVEETH 5,

LA L, Selkirk (1984) % H (1998) HDONA LT —
FOREEIIZEMDTRS. DI, ROEICEIVWL
FHlid, —HICZTARL NPT VWEKTH S, L
L, AUBAOETHIE L BEIC o 2HAIT, TR
WCHETADTHAH ) He 72, BERLEM LR EHRRF
THEFLHOEL L) BESITADONIOVTH, £
DHREDBAFTST TH 5,

RV 7 B OMSBAE & BRI ICFESIL L 22t
B 5o /MR (1980) B & UEH (1998) 1, Jakobson (1968)
DERTITHOBEFEREB[AL T D, BFERBIC
BT, BED/a/H L, BIEED//N, SLICERER
D/u/~, b LLREEFED/a/D6, /i/ 2T, LT
MERD/e/NLBEOBHENEATHL EV,

BRAAROEFOBGBRLBE LE (KAR,
1984) &3k, BE/a/ PO EoT, w/kle/, *
LT/i/ & /o/ N BEDOERHPEA TV EHRESNT
Wh,

WTNROHE TS, LHEE/ o/ L HEBED//R//
BRI AL, BILBEEEI R &) e R’



o' R F

BT 5 &) ICBEEENED LV ST, EEHERIC
EFDENDBALNL D DD, Jakobson (1968) b AA
f# (1984) BRILEEHMERELTVEENVZE) T
H5b,

& T, EFED ‘tick-tack’ % ‘ding-dong’, H RFE D

‘LIz ‘Lol Lle’ L) 2aikifetk

EMOELREHABREOF /7 P REDPERE, 5
IZIZ3EFED ‘this and that’ ®° ‘here and there’ & %>, HA
EO CBIEL' R ‘THILLTIL 0L RERY
CHEEAE T o ABRIOFEREME ST LTV L, &l
EBWOAL D LHREHOBOF A, EFNICEREDOH
WEEHN S (FTH, 1984 ; Murata, 1990) &\ JRA|
b BlxiE, RFEFD ‘tick—tack’ L PHEFED ‘B
H1I5’  ThHNT, AL BERLEFNICHEYT S
L, BEBD ‘tack’ & IS DOFDREED ‘tick’ &

‘L5 L) HEENICENEIES ZoTWVA, OF
D, BEED/a/L/o/DFHEEED//E D DEFH
VINTAHECIEENEENE 2o TR I LD,
SEOHEENREITHE (B 21X, Cooper & Ross, 1975;
Cutler & Cooper, 1978; Oden & Lopes, 1981; Pinker &
Birdsong, 1979) THEEI T 5,

T Lt/ = PR2PFERHAICR SN EFERAZF
BLT, fH (1984, 1992) &, HEAFEEFFOMEEL
W L7z, ZOFHRE L LT, HEAFICHFELLZVAB
BOBBPA /< b REERL, HEFLZHEL TS
LA DOBBRE * RICHMERAEZIT o0 LR
£, ‘€577 (ABR) & ‘77¥ I (BAE) O
L HDNEFED [EFEMICHE LW EERICE 28]
%, 77— bPARTRITE . BEROHFHFEFHIC
FEREOBVERZTH LD L)+ /< FROGERA»
5, RIZ, ‘€577’ /pira pura/ BEATHHLEEL S
BRENSINE, BHILZBEON/OFEY, BEF
D/ D EBELHET S, #IC, ‘7T E T /pura
pira/ DHEVEFMIFE LV ER L L2HBREV S TR
i, BAILBA/ /S bERE V) T LR D,
ZORKER, BREOBFICDONVT, o>a>e>u>ikt »

%43% $£35

IFFLEDOFFIZRBLTYS, S6IHEA (1984,
1992, 1993) i, HERDV ) VT4 - N TT—FHTE
FEILMEZRITVWAILEREL, V/VUF41L
W HEMERLBIC, ZOFMNE [BEN NS —
%] (sound hierarchy) &FEA TV 5,

ROEREHERETHHSNTELY ) T4 - N
ALT—FEHRT, BEOFTEN/ LT —FF, RO
3ODHTRELRLZ>TWVA, TTELI, BOIFHF
HISEE AT DAY/a/ Tk { /o/TH B LV HTH b,
/o/\, HEROER T, ZOEFWHREIIPEICME
LT&, 212, V/IUTF4 - NTTF7—FTIE, &
bV ) TFADTFDIR/iI/E T w/E SRTE D,

BOEENALS - T, /i/FRbSEFNEED
FLEMBEMRTTVS, £33, BEOFENALT—
FOPMICHLBED, /a/k/e/L/0/THY, /e/LH
i, V2VT4 N ATT—FLRRoTWVE, TDKX
I, B/ 2 FROBE,PLBLBEFOEFENL
S—%iF, KOV /)T 4 -NAZT-FOFFILII
BhoTwh,

HE (1984) &, BEOEENA LI —%%, [BXE
ESEEOLBHEOMBRRLZ LEAFRLEBLY
D] (FrH, 1984, p.80) LRZ TV, ZDLILH
EPLBONIBEOEENA LI —F2hbL, BF
DEHEUED [LEMNHE] &, ERTHERCEFOE
BEBETHHIATVWAEY /T4 N AZT—F 1T
BhL ) ORELNDLOTIL2VHILEDNSE, £ZT,
ARFze i, [43&iRE] (naming task) 12X o T, HE
EOSONREN, BEICRETIRMLHET S
ko T, [LEMRAE] V)T 4 - NALTF—
FOA—BTEPEPERIATHILICLT,

£ B

EFERRESBEOBEICL - TERZ LT, &
FORBRICL - T, EERBOREERZOREDHRER
CEBEWSELTLADTREZVALBbRE, 22
T, 3HTHRINZEERED 2HHE L 3HE L HKH

_80._



HAEFEOEENA LT -

LT, MEELEAEOS OOBELTHEHT, &%
REEITV, HEABOBEORFILET S [HaER]
(naming latencies) &FEEHED [FREH] (error rates) %
B L7z, B8, ZREROGHEROHEICOVTH,
VIVTA - NALF7=FTRRL, EENLT—F
sV HEE AT %,

B &

WERE | kKt (E¥23k2 7 A) LEHTE (BB
2213 7 B) OAIBOKREENERICIBM L, &£
WBRE21 DFHERIT, 22K L 107 ATH 5,
# B:ov¥a—-% (HZ]IBINGTTSI~< - 74
ATV =) 2o THBRERITo%, AVE2L—ID
WY 4 ~—1x, ¥4 7+ F&ELT, BIOSD 184
720 5418, 2E D AW 3 (0.0549F D) TRESNIT
Wh, TNRTIE, IUH (ms) BHEDOPEIXTE 2V,
BIOSOEE DR E %R, i< & bEH928. 2 o A%k
BUCEZT, 0.00107BOBELHRL 2 T2 L%
WV, #ZT, FEFETIX, XAINVTEIINLTOTS
2 (EM, 1994, p. 91-96D 71 ¥ 5 L % BH) T, BIOS
DREBEE DT % B, 820EZ LT, 0.000558 D%
1ZL7

372, HREROHIEIX, K4 X - F— (voice key)
EBCTIAY—DAAvFEYB I ICTUTTL L7,
Zhid, EEOEEF—FEDL_NVEBLE LI A< —
ZIEDLEBTHD, LL, FELANVIIFEOES
Lo TREoTwS, EAM - KR - RE (1997) 13,
HEBEFELLZLEIEHL TS, HEADBRAR
BEI0BICL 2 BFRFOBTOFHRAEREL, /a/HF
—16ms, /i/A5—24ms, /u/H5—16ms, /e/»5—13ms, /o/
B—1TmsTH 5, JERZOHBEIL, /i/L/e/THRDBK
&<, llmsTH b, THIFEEL LTEIMY TH 2,
BBREOBAZELHLDT, TN LKL R -
F—DREBRETHLLEDDI LI TERVD, Kif
ROEREZEZET LB, —b, ERICARZEEZLN
Z2THB<,

B B RKIOHM—BIIRLAZE) I, IMTHERS
N5 EBWREOMEETH/ a/, /i/, I/, e/, /o/D5
BEOAERENBEIZOVT, FAFN0HHTONE
EHI00F A B L7 ZOBER L2 TR LR W
D, HOFEEEVETRFOMBO IO DEFHLE
CEBTHEV)ZETHD (KM - B - HH, &R
), L7zd%oT, 2HMB L 3MEOTEBEIGLE
BRCRHBLEVE ) I L2 TiRR 5%,

ZOREL LT, $T3HATHER I NS EETRE,
VEEI BECHTY, 2HBEL3IMHEE, FF (O
ERE (V) OHAEDEIRE L)L, Lizdts
T, AFAETHEAL-RBOFHEMBE L, §C
VCVCVD 3 TH b, €62, 2B L IMETHA
TAHACVEBEDFE L BEOEEL K L2, £145
[H1EA ] /a pa mi/DFI%RBUIRSD &, MEZEOVH/a/
"5/, N/, Jel, /ol SEEOBEICEIT S, L
L, 2HBL3IHBOFHER/p/E/m/TEILEET,
SHIL2HEOEE S /2/, 3ED/A/EL, BEIE
KRLIERB XTIz, SOFET, TXTOTEELR
MAirESbe (P=10) 22V, Bk ANEZ 3
&, 0BEDHAEDENTE D, ZDEICONT,
MET % 5 BEOBFTIURRANMBRZ T E, R10
£ IC100BEORBAERT 5. COFHEITL T,
2HBESHBLYEICA—L LD, ZDO3HTH
BRI N EEREOMBRRICL-T, 1HEIC(S5
BEOBELGLEREBRERTHETEL2RTTH L,

B, BREOS BREOBE L EETRRLIHED
iR (EM - 9%, 1997) 1229V TiE, FRERT
&4 T, /a/H426ms, /i/H%422ms, /u/H%423ms, /e/H’
436msT, /o/A42lmsTH o7z, TNOLDBFIZIIEFE
BREMRIE Dol Lo T, BEOEZLNLVT
DR ICIEEIZ 2\,

IROETRTORFIE, TRTEHRETRRLZ, £
ncEy, SEFEFLERTILASN TV EHRERR
WCEAEBFHEOBEEED S 2¥E (H21F, Besner
& Hildebrandt, 1987 ; #, 1999 ; A3, 1984 ; )ii L,



EAE -

F43% £3%

®1 AEXROMH—K

WMEH  ipami LB itika
5(# upami SHhH u ti ka
ZIEH e pami AL,  etika
BIEH  opami BB otika

LCH izise LML i ke si
SCE uzise Sl u ke si
ALHE ezise ZIFL  ekesi
BLHE ozise BHHL okesi

WEH ibanu LW iyuna
518  ubanu 57  uyuna
ZIXH  ebanu ZW7E  eyuna
HIEH  obanu BEWE  oyuna

LT iyate (A ) i de ra

58T uyate ITH udera
AT eyate ATbH edera
HPT oyate HTH odera

H

(R irato WFDH izowa
S5k urato 5 uzowa
AbL erato ZFDH ezowa
B5E  orato BFhH ozowa

_Eé") a ki tu HHU_ anupi

L&D ikitu WBY  inupi
5D u ki tu 58  unupi
ZED ekitu ZBY  enupi
BED_ okitu BHY  onupi

WUIE  ibipo WD itohi
SUIE  ubipo &0 u to hi
ZUIX  ebipo ZEVD  etohi
HUIFE obipo LYV otohi
WS ihuze LD imetu
580F uhuze 5D umetu
ZA5F ehuze ZHD emetu
BAHF ohuze BHD ometu

i su ko Wap

(A% ghud i royu
3592 u su ko 551 uroyu
Z4Z  esuko A5 eroyu
HBFZ  osuko EHP  oroyu

Z: a—oGEDERRIT, 2HENGIHE~DBEDELETT.

1993 ; Eff - 1% - ¥ X - K7 ¥ >, 1998 ; % H - &
BN - HE - BE, 199%; BIL, 1997) TSN
5ThHAH, 7, HREOEHICL 2B IHSH
Twa (BFIziE, 43 - &R, 1980 ; EAM - KRR - R
B, 1997 ; E£M - #3%, 1997) %%, K1 OB —E»5
bbhb L), HHRE, BULLHREIEbIT
Wh7:0, FRBEHER T 2EFFH - SHENZEELR

WTZ  itego LW\CR  ikope

5T utego 352 ukope

AT etego ZCR  ekope

HTZ otego B  okope
OTFFPNEEZ LN,

FHE . IVEL—FDRAY ) — DRI, BHRAL
LT %] #600msfii2R L7z, 20EH, FUAEIC
FIBERRLT, BEBREICTEL A EERICEICH
LTREETHLIBR LA, T2, FBUET v ¥ L4R_R
L7, BEOERBERESHEL T, SHEIT LI
AP L7z $72, REBRICAZRIC, AFH8EILOL S



WEATEITo 7

SR

AR, IELCREESNHBOAEIHTIEH
Lo E610, BEBRENIEL (RS LAREEEOFY
PHLERRFEET2U LT3 ENUT OHFRERI,
BREOTFH D O BEEREE2 STRENHFETEE
PR THIT L2 BRETLOFHOREHERLBER
BER2IRLALBYTHE, T, H11F, ZOFKR

HAEBEOFEN LI —%

EREMICOPYRTRLIZODTH 5,

£2 RAAEOBEZENHLBESLUBRER

Table 2 Naming latencies and error rates of Japanese vowels

BEOEN BE M (ms) BEE M)
Type of vowel Naming latency Error rates
/o/ 588 ( 90) 9.7 (10.6)
/u/ 574 ( 88) 6.0 ( 6.0)
/e/ 569 (102) 88(82)
/a/ 567 ( 76) 48(68)
/i/ 542 ( 88) 36(4.2)
FEAAITHAEE,

Note: Figures in parentheses are standard deviations of naming latencies.

690

670

650
630

B EBE (msec)

/a/

REOHES
1 3EO\EHREOSREIHC S (T 5BEFFOLLE

/u/

BEEBIFICL B HE

SHINEEREN I 2 —F DAY ) — VIZHER
RENTLOLEFIETHETOREEZOESD S EE
DEETHRLTAL L, H126HL2R2LIIC, &
b BEREEP 2 72DD/o/THY, BRIDEI 72D
Wi/ Thb, TOBIZ, BFE/u/L/e/E/a/D5A > T
bo o/ &/i/ DERBERICIE, 6msDEDDH L, b
BEOEEIC L 2GR EBROELRITT 572010, BE
FEDSODBEIIONT, HBREL T VY LEELL
BEOKRY B LAHIMEITo 72, ZORE, BEOE
BOEHEIFEETDH - 72 [F(4,80)=5.31, MSe=
1098.64, p<.005]o 2% 0, BEOEEICLoC, &
ZEENFRL->TVRLIEZRLTWVS,

DM S BEOBSOMETIC L 2 RRiEROE
WERE T 570010, ETFEAMHKTHELL, 20
R, ITRLIECHBERLR LA/ ERICEY-
72/a/DED25ms?S, TTICHEEZEZ/RL [F(1,20)
=5.74, MSe=2202.55, p<.05], %%, FHIh2Z
ETH B, /i/L/e/DRED2Tms D&V [F(1,20) =7.43,
MSe=1998.06, p<.05], /i/&/u/DED32msD &\ [F
(1,20)=11.54, MSe=1844.35, p<.0051, /i/&/o/D
B 46 ms D% [F(1,20) =39.83, MSe=1114.75, p<
0001] bFRTEETH-72, 2% 0, /i/id, BIFE
FIELRPTVERBEOBETHS LR L), ThT,
VIVTA -NAZ5—-Fp, AOBFTTHA/i/E7:
B/ EEFNBEOFVEETHL L LTERE, /
/IZoWTR—ETHD00, /u/EEHEWEEDTHV
BELESVEWVWIEERLTWS,

RIZ, 2HFBUCHEEROE,Po72/a/ LK) OBE
FRBT L, /a/k/e/DBIE, DT 2msDET
Hb, ThiF, BELRETIER V. 72, /a/E/W/DMH
bOLTFPICTmsDETH), TNHIFELEETIELV,
Jo/ L BOGEAEBREORV/ /DRI, 2lmsDEIH D,
ZhIAEETHS [F(1,20)=4.59,MSe=2203.26, p<
.05]o /a/t/o/DEBFR, WThbO2KRELHITTE

_83_



EAE B

BEENEBETHE, £070, MEEFE—DML IR
HTEDBEVD, HREBEHRPSERTBEMRY, /a/k/o/
i3, RELGMBEBROEVBEINT,

51T, 3FBIHBEROE, o2/ /e/LBORRY
DEFIZOVTIRE)THA) o /e/&/n/DinLiErs
DEIZ, DFPI5msTHb, CHIIFELETIER
V, fe/&/o/ITiE, 19msDEND BH, THITFEEL
#£Td» 5 [F(1,20)=4.48, MSe=1763.47, p<.05],
4FBICHBEROE» o 12/u/&/o/DB X, 14msD
ETHb, Thid, AETEIRV, LAL, 14msD2E
X, Ja/k/e/E 0/ DEDIFEEIH LR OENIC
BR2E, H2BEORZVEHHEEZTHIVOT
B%WEL I, £ ThHhE, BE/o/HDHEAENR
BEORTREITORMIRIRA PPEETHL LW
2&9,

B#IC, GRERIIOVWTSEROBARENRELE
BECHBT AL, BE/A/FRIBEZIELR T,
/a/k/e/E/u/DIBEOBEFIL// L) bHEERIER
WHOD, EWIZERELTED, 2IZFALL 5V OrH
TRECETLLITH S, BE/o/1E, SEEOEE
NHIL, BLBFIELIKVWETHS, 2T, 2D
EROER, GRiERIORLERBEOBREOTENS
II—XX, fo/>/N/=/e/=/a/>/i/THDBLEHT
&XJ,

FREOGLEROHEIIZ, FAX - F—2FHL
720 AR - KA - RE (1997) 1, A1 R - ¥—0DF
EFEEIZE > TR LFHRIL, ZORERES
BEHLTWE, ZORESESHZREREL ZRD L
hiewd, EABREORLHEEEYER LT, &0
ROBOLN 5 D2OBFOKBERL LB L TAL,
EmEEELTIVWIBELZETE L, GRERORVIR
2, /o/%%571ms, /u/H%558ms, /e/H%556ms, /a/H3551
ms, /i/7518msTdH %, HBERORIICLHIBEFD
EENALT-FOIRFREDLL R, /u/, e/, /a/
D3IO2DOBFIZLUAEBL LT TmsLATHLE L T
5, Jo/L/i/DEIZ, T L A46msH H53msil L AT o 726

$43% B3F

L7zhoT, KA R - F—%fFHTAHILICE2HIER
EIFHEOGLEBROFERICEEL T2V,

RERICLIUR

THMEOEREL L TR, BT Eo2d, &
Bheg B L LT, BERIIOVWTD SEEOBE TR
BL7, HEEFIIOVTORERDOEY B L REERE
WBR2IGRLZZBY TH B, T2, M2, BREFEDE
WEREMIIRLAbDTH S,

H226@HL2% L1, 3HVEEKRELFIRET
BERRL TR BFICRETIHEL2//H, BEEN
BbEDr o7, T, BEEFRLE,o-0R, BFE
ITOBMORLEL72/o/THoTs LT, %
EE L AR, /i/E/o/D5.T%DEDMI/e/, v/,
Ja/BEA DT EHILINOBEOEEICL 5BREED
EZERFET A0, BEREDS20HBFICONVT, #
BREZTVTLERL LEBEOBKRY E LSBT
fiole ZOKE, BEOBEOEHREIAETH o7
[F(4,80) =3.46, MSe=37.94, p<.05], 2 ¥ b, #
FEOBRICL ST, BERNFRLR-oTL(BHILEEZRLT
w5,

X512, S5EENBEICOVTI ) FHLBRERDE
WERET 572010, ETFEAMBETHELL, 20
BE, ITHRERIRLESL o 72/i/ L RIEP > 72/a/

/i/ /a/ /e/

BEORM

/u/ /o/

2 3ACKEWEOREXRICEINRBEOLR
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BERFEREOEFENA LT —F

DED1.2%DE, BLU/i/E/N/DBD2.4%DEIL,
BRELEOEBETRARD ol RIC//E/e/DEEXRD
5.2% D% [F(1,20)=8.09, MSe=71.19, p<.01], B
L UV/i/E/o/D5.7% D%E [F(1,20)=5.15, MSe=
133.21, p<.05] XEETHo7 - T, BED//
i3, /e/BLU/o/EHNRT, SHTHER SN EERE
ERETLHE, BOFEE LS RVIEERLTVS,

S/ IR TERERDBE - 72013, BE/a/Th o1
T, A/l /WL DBRERDETHDL.2%IIEETIE
Lol LHPL, /a/l/e/ bt DRERDETH B
4.0% [F(1,20)=6.67, MSe=51.55, p<.05], 7,
/a/&/o/ L DERERDETH 54.5% [F(1,20)=4.79,
MSe=89.76,p<.05] XHFETHo7o LIzd*>T,/i/
LRI, /a/IlDonTh/e/L/o/ &) b REDOERY B
FEIZARWEVWZ XS,

SEHICBERDE, 720X, BE/N/ThHo7,
L»L, /w/&/e/D2.8%DRERDEDL X V/u/k/o/
D3.3%DEERNDEIR, WTHOEETR o7
61T, 4FBBICREROBED o 72/e/ L BOBREED
B0 72/0/ DB DO.5% DEITEETII L2 o7, /e/
L/o/DEZLIBUTTH), FIZEAILEEORERT
Holz,

£

EBFEIE, $TXTVCVCVOERBE*FO3HLI L
BRSNS EFREBEOHHLFEH L2, 205 0RIHD
2HBLIMBOFELBEOCVEELHHL, 1
BEOMEE THAIREL LR &L T, RLEEEIV
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SUMMARY

Based upon ‘vowel space’ and the opening of the
mouth when vowels are pronounced, phonologicl theory
(e.g., Jakobson 1968; Kiparsky, 1979; Koizumi, 1980;
Kubozono, 1998; Selkirk, 1984; Haraguchi, 1984) suggests
the ‘sonority hierarchy’ in which Japanese vowels are or-
dered from the strongest sonority of the vowel /a/ via /e/ and /o/
to the weakest vowels of /i/ and /u/. This order, however,
conflicts with the ‘sound hierarchy’ of Japanese vowels
(Murata, 1984, 1992) which focuses on vowel sound and
proposes the strongest—to—weakest order of /o/, /a/, /e/,
/u/ and /i/.

The AB-type of onomatopes follows the phonological
rule of vowel hierarchy which stipulates that a vowel in the
second part ‘B’ is stronger in sonority than a vowel in the
first part ‘A’ (e.g., Cutler & Cooper, 1978; Oden & Lopes,
1981; Pinker & Birdsong, 1979). Basing his approach on
this rule, Murata (1984, 1992) asked 1,191 subjects to
judge the preferred order of AB—type or BA—type pseudo—
onomatopoetic expressions such as ‘¥’ 7 J’ /pira pura/
and its reverse order of ‘7 ¥ Z’ /pura pira/. If a subject
preferred the order of /pira pura/ against /pura pira/, the
vowel /u/, which comes in the second part of the preferred
psuedo—onomatop, was judged to be stronger than /i/,
which appears in the first part. Repeating this process, Mu-
rata found that the preferred vowel order was /o/>/a/>
/e/>/u/>/i/. He termed this order ‘sound hierarchy’ to
distinguish it from ‘sonority hierarchy’.

The difference in vowel order between ‘sonority hierar-
chy’ and ‘sound hierarchy’ might ultimately stem from the
differing approaches taken by researchers when they investi-
gated Japanese vowels. The ‘sonority hierarchy’ focused
mainly on the physical action of sounding vowels, whereas
the ‘sound hierarchy’ examined psychological or cognitive

preferences regarding vowel sound strength. In order to clar-

ify the differences between the two proposals, the present
study used a naming task to examine latencies and error
rates for the five Japanese vowels.

All the stimulus items used in the naming task were
phonologically constructed of VCVCV, as ‘V’ for vowel
and ‘C’ for consonant. After controlloing the second and
third morae of CV, the initial mora was altered to incorpo-
rate each of the five Japanese vowels. Twenty—one native
Japanese subjects were asked to pronounce all the 3-mora
non-words listed in Table 1.

As shown in Table 2 of the present study, subjects took
longest (588ms) to begin voicing the 3-mora non—words
which started with /o/. Their latency time was briefest (542
ms) for words beginning with /i/. The error rates also pro-
vided the same result. The vowel /o/ (9.7%) showed the
highest error rate while the vowel /i/ (3.6%) scored the
lowest. If it is assumed that vowels which take longer to
pronounce and which show higher error rates should be of
stronger sound or sonority in terms of their phonological
processing, the naming latencies in the present study suggest
that the hierarchical order of the five Japanese vowels is /i/
</a/=/e/=/u/</o/.

The hierarchical order of the Japanese vowels in the
present study distinctly differed from the ‘sonority hierar-
chy’ but remarkably resembled the ‘sound hierarchy’ pro-
posed by Murata (1984, 1990, 1992). The naming task and
its measurements of naming latency and error rate reflect the
cognitive processing of vowel phonology from visual pres-
entation to sound output. Thus, the hierarchical order found
in the present study, when taken with the previous claim of
‘sound hierarchy’, must suggest that the actual sounding
structure, such as mouth opening, vowel space and tongue
position, might differ from the psychological or cognitive

perspective for Japanese vowels.
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FRLHEE L VDA R, BRERFERELIIBT5
A5 —%v POERL, EBOBHRILLLICE), 2
YEL— Y —READEFIREICRELODOH D, I
Y¥a—-5—OFBIEY, BFLFEETHICHEUE
£bH2, BFLFEOHAH SCHTI2HRFEBRSH
PORDLNDDOH B, L VFEDORWCRTEE LD
FEIIRPTERE 2 EPRETSNB I LT LY, AR
FHRAMVA, TherbELSHE0ERKEE EDOFIC
BITHIENTELTHS ),

—RHEAH S LI BE, XF, BE, X, XE
ZEDBHOLRTIE, TNOLONFEBO LR TS
G ib, BiZZLIEY T 14—\, BEE) —
FEYF4—twn), CRHIBHEEICHEELH ) BOT
HDD, HAAHSOBROERL LHLOIVIVEY T4 —
THhbo

BMEETOL YY) 714 —DOKETIE, 18854 IZCattel
PERADHH S N7-EBREITo TUR, BRNTELD
BIREEICL > TITDRTE 7z, ThEDBFRMRIT,
NETIEHRXEDRRTE, MFORRTE, KXF
EINXFDORBESORE, RRTVEFOEE, APy
WIEFOKREE, TORE R EFRF SR TS, 72

* A study on the legibility of letters on CRT screens: The effect of
the length of lines and the spacing between lines.

**SATO, Masaaki (University of Tsukuba) and KIRIHARA, Hi-
royuki (Tsukuba International University)

sk OO BT
oKEEEARE M OB OF 7T

KETIE, BEREOL IV 74—k LTFEOREE M,
THOREYE, TORS, HESLBEFIORE, XF
DRKEL, PREXFORE, XL EPRFShTH
5 (MM, 1973; KA, 1971 ; MR - /£ #, 1953% &),
EBRINLOMEIX, HERPEER BTV 7 MHER
D7HODEPEREL L TERIRILTONTE L,

—HCRTHEE LDV Y EY) 74 —ICHT 5%, 13
EALTTbR T\, CRTEE EOXF 25 HHE T
2, ERLHMEE#RIHLICOEDLLY, BFLED
FABHSCHTIERYARITOB/ON TV LRVODT
BRKTH 5,

LIEY T4 —ORFEIZAMOBIESE (thresh-
old method) & FBHIFEEDRELE (rate measure) (25T
51 % (Gilliland, 1972; Rayner and Pollatsek, 1989 ; 4%,
1971% &) ZAREOWEBER 1 FILDOHRAS S
EFRRERBFEICAVONG, —F, DAEEDOH
FERILPXEL EFRNRERIFECHALONS,
WHEREDOHELE (reading rate) X, Fhhi{EH%
HCIEERCEBRT 5 L) REOERNERY L, e
REBTICHHAIA TS,

£ Z CARFETIICRTEHE LOBFXFEDHEHAH S 12
DWTHRET 5729012, #1EBRL L CCRTEE LICR
RENLFMBOTOREHFEAB S ICE5 L 5HHICD
WTHLRICL, F2FERE L TCCRTEELICIRRS M
AR READ SIS LA EBIIOVTHLPIIT 5,
B ENETRDOEREH TOREEE 2 5 Oxt
RET 5,
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CDTEDLEDTRTUC [BEo7XF] 210F D
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DIZ, ATV — TIEFEMBA20E, S HEB30E, ikt
FCL0FEDJE, BV — TidFi EA30E, B40F, C20
FONR, CTIVv—TFIZFMEAL0F, B20F, C30F DR
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2. BREER

Table. 1 (ZIZKATOR S OFH KM OFHE & HEHER

Table. 1 HBITOR & FIDFHFREDFIIME & 1RERE

ok FH(#) SD

20%F 132.8 36.58
30F 134.87 34.1
40 139.67 36
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Table. 2 HBITORIFIDBIEFKFEREDFIME LIRE
=

7o Fi9M(¥) SD

20%F 160.79 54.69
30¥F 174.82 54.3
40F 175.06 60.98
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Table. 2 IZIZBATOR SBIOBIETRE OFHHE & e
REEZRT. SR B LEDBRAD Do ATORS I
1472020 b DT, LTIEIC30FE, 40FDbDTH o7,
CORBIESE, FEERREOERERETT 20
BT R AT o 1R, BHREMICERE L 2P o7
(F(2,42) =0.31, P>.05) ZHIZ & WCRTEE LD
ORI, HASHSICHBILZVEV) DL R
%ol

% 1 LB CTIXICRTEE LOfTOR S FFHASH S5 X
BHBIIOVWTRE L, BEPLITORS Z10F, 20
FRETRLIETY, HEH, BESRBL S IR
BZT VI EHFELNE R o7z, LELEERTOHR
MEHI B ED D o 72720, bIPLEVWXEZFHT
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SUMMARY

This study examined the legibility of letters on CRT
screens. The first experiment dealt with the effect of the
length of a line on the legibility of letters on a CRT screen,
and the second experiment looked into the effect of the
spaces between lines on the legibility of letters on a CRT
screen.

In the first experiments, the experimental conditions
were 20 letters per line, 30 letters per line and 40 letters per
line. In the second experiment, the experimental conditions
were double spacing, 1.5-line spacing and single spacing.

In both experiment, 15 university students were asked to

read the screen and locate the intentional error in each of a
series of 30 well-known proverbs. The reading time was re-
corded and the data were analyzed.

The results indfcated that there was no effect from the
length of the line on the legibility of letters on the CRT
screen in the first experiment. In the same way, there was
no effect from the space between lines on the legibility of
letters on the CRT screen in the second experiment.

There seems to be a need to improve the reading mate-

rial or the experimantal procedure or both.
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SUMMARY

“Sangetsuki,” a story by Nakajima Atsushi, first ap-
peared in high—school textbooks almost fifty years ago, and
it still appears in almost all textbooks for second—year high—
school students. Most Japanese young people have likely
read this story at least once in their high—school days, but a
question can be raised as to whether they have read it in the
proper way. This question arises because many teachers tend
to teach the reading of Sangetsuki in a somewhat problem-
atic way, believing that they can use this material properly
by taking into consideration some biographical facts about
the author. They simply identify Richou, the hero of the
story, with the author and mix up Richou’s narration with
the story itself. They do not treat the story as an independ-
ent discourse and unintentionally decide that the students
should approach the reading in exactly the same way that

they do.

To avoid such a misreading, it should be borne in mind
that Sangetsuki is a unique type of text because of its narra-
tive structure. When this point is overlooked and attention is
focused only on the story, believing that Richou is Nakajima
himself, the reading is apt to be interpreted as a tragedy
about a man who has been transformed into a tiger and thus
is .unable to pursue his dream of becoming a poet owing to
his internal characteristics. On the contrary, when the reader
is attentive not only to the story but also to its particular
narrative structure and special expressions, the work would
not necessarily be viewed solely as a tragedy.

Detailed examples are given of an alternative lesson
plan and teaching record, in which the reading was directed
toward the narration and the structures of expressions, not

only focusing on the literal story.
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LT EHC BIzE, 1—2, 1—3, 1—4--, 4
—1, 3—1, 2—1+, 2—3, 2—4-, 3—

EHIIHAL L EOmMBRKICEND
BEREIDPRARL D, FEEHT
s IaEb] RE, &% HE
DEEREE TON DT LAZDEIZOVWTEFREN
t REERITo 72 (BRI, M1 LMOFEH L VI HA
BAOET2HEEE5 20N NV—TDI) b, FM1%l
FHIHARIIV-TE2FBBERALRIIV-TOEER
MEBIOWTOEERET 5 LV ) HIET, £FM T
LICRELR ., 2OKE, BRLYOEHIIBVT
b, 1FBCHRALLEL2BBLHRAZL EOEHD
NDEFLDEETOAE T o7,

2) ZEMFEME, A—ELPTUVEMBEER—ELI
COWEHBD2 JV—FIchitbzn [RiFs)
[18] DHE®

F—fb LT WENBLRELC B2/ V=71,

AL LI WEMBL*FHE e -BL: [F V-T2

LT, [Zonrv—7] BMaEKRE Lz,

[E##FbHbRE] 1~9 (Tablel BH) , 4 A (1998)

DRFHMDOERTEFHHA (Bt BCRAEOA T,
f#FB4, 5, 6, 7, 9) BLXUKRFELB (A—1t&
fERZORT, [FEH1, 2, 3, 8) (fE4KIITa
blel d [FRFb] REIEHEZRFHNLAER, K
BHA BO2HETZ2HHBELTY S, Table2 B]), &K
HEB 1 ~16 (AWO AR c DEBR) ZhEhit
BEKE L, Z2LC, —ERGEGH 2ITo 72,
ZORER, RFHA, [RFLBHAICHELTE, WY
NOEELRZEI o720, [FL3 [EARLERA
MREARTHELTVT, Thrb LI Rb09 LB
7] oEBT, AELREMSR 57 [F(1,18) =
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Table 2 SEHA, BEBVWRYWEBAREDEBERY (%

27K, 1998)

(BF&20XBAM, /1)y ) AEEROHE) BHA BEB

THEA ([3LE aaﬁﬁj oWP—J-.164 - 110
BIRF SIEF
KRH6 . 689 .364
b4 -.312
FRH5 .116
KRb9 .334
SEBT .219
a=. 68
KFHHB ([E—{bifhERE] O ~t—, 3440k -, 2T0%k
KFb3 -
K[FH2 153
KFEH8 266
SRb1 1m
a=. 48
EEE 2.79
FE5L® 3.0
RAUFESERGE® 3.0
%k p<. 01

3.40, .05<P<.10]o CZTRA—LLRTVEM %
GICENR LI VWEREHRIEL-BHINE
o7,

7, fFbL4 ritﬁ“'C/uﬁ‘/vkttotJ TiE, #ig,
A—{tLIc{ WEMH 25 T ABEIFR—L LTV FEH
*HEIEBI ) ED o2 [F(1,188)=2.95, .05<P
<.10],

[B&fE] HBICOWTX, [H»bnEI] (F(Q,188)=
18.85, P<.001), [¥— > & < 5] (F(1,188) =4.48,
P<.05), [ % Lv] (F(1,188)=7.62, P<.01) T/
—ELR T VEM R T BENFE L LICS WEHZ
FIEBIVABICEDL o220, #HI, [T (F
(1,188) =4.58, P<.05), [# > Z v 2] (F(1,188) =
2.94, . 05<P<.10) T, A—LLIC WEHEFH
FEABEOIEI)PAALLRT RN R EBLY

438 H3 T

EEIZED»-o7: (Table3),

(3) B, R—ELPTVWEMERTE-BL
RA—ELICK WEMERS B/ V-TbIL
EED [T [BiK] OEORE

RIS, BRILORBERETH720, Fv—T%L
To42i2bld, [AFH] RE, [BiE] HEOZDK
ExITo7,

Fh—F1=F—bLLRTVEMLFHT L5 (N4)

Ih—T2=FA—tLeTVEMLFH Tk (NMY)

Tv—73 =FA—L LI WEH & FHE 75 (N54)

TV —7 4 =F—fL LI WEM 5 E ¥ 72 % (N48)

—BERSEAMMEToER, [&FL] 1~9, [R
HHAl TR HB] T}, WFhorv—7I2bEiR
ol '

[BfE | HETIRUTO L) 2ES 7 (Fig. 1),

BlE [bVES | T 1 %KETEELENES
7z [F(3,186) =6.84, P<.001], LSD#:IC & 2 E LK
%4707 2%, V=71 [X=.41, SD=.50] &%
V=72 [X=.34, SD=.48] #%, ¥V —73 [X=.13
SD=.34], ¥V — 74 [X=.10, SD=.31] X W B&
2@ o7 (MSe=.17, P<.05), E—fbL2dVEH
RRFCTN—TDIEI)HFE—AL LIS WEMEGE
BT V—=T LYV EEBICEP oLV 5,

B (% L] TS %KETHELEZS B LN [F
(3,186) =2.92, P<.05], LSDEW L 2 S BB E T o
kB, FV—71 [X=.21, sSD=.41] %%, 7V —
73 [X=.06, SD=.23] £ ¥V — 74 [X=.04, SD
=.21] SVAEBEIHP o7 (MSe=.09, P<.05), [
LR TVEMEHRTEEBRAL LIS WEHN %

Table 3 F#D/x2—> & [KEFE] [BE] ORBEFR

553 R4 i hDOEIR P TSh P Y-u(E I BELD D holbb
LFoy-4 .61 + :.02 i.39 %k 24 i 40% i, 1T%k:.09

(49 (15 (49 :(43) :(49) :(38):(29

Uk(wiy- . 48 (.08 + (.12 1.38% .26 .05 .18+

(500 (2D (32 (49 (4D (22 (3

BFFEE (U y alRiESD)

+p<1 % p< 05 *p< 01 skkk p<l 001
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Figure 1

FIRBLIVERCE, o7,

BAE [+2w] THEERBEMASRS vz [F(3,186)
=2.32, P<. 1], FRRICLSDIEIZ L A Z BB 21T -
7223, YV—73 [X=.46, SD=.50] £/ V-7
1 [X=.18, SD=.39] DEICEELENDH>7: (MSe
=.23, P<.05)o M—MLLICK WEMEFHIEBD
E)DPEA—MLLR T WEMEHI LB IVARICH
Dol b,

v £ B

(1) A—betFERECONT

MEDOKR, oK (1998) OEFAHTOERBRE
hiz, BuR)ogHb L AEL2BE S5 [F—te
EAE] LI ETFE LTRERIC TR 07225, F
—L LR T VR LZZEMIZE ) TV DITHRT,
R T SN DB ERICET [EARRESA
YBEALRERLTOT, ThHHEI RLDN LR
Tl EVIIEELIEVI LGh o7z, R,
F—fLLICK WRIZLAFRMICowT’}, [#LLBC
Mg LWIHIRFE LTI TR»o kA, BLOEBD
BLERT [RETADAIL o] W) ERFELIE
Doz,

ZOIEDNL, RMOREICIHPLLT, [IREHE
BIEDCFA—E] PRWR ) OSAFLEBRET S LW
IFEOBRBIIEDLY B EHH S Nz,

2) BEIcoOWVT
a. Pb0nE), Pkl &

PbVE), Rk lLwvnin) EiE, AFCEILS
Bl SN b, AR EDOERPCTE, ELH
WCRRE SN E VW2 5 (8, 1992) o $72, Eisen-
berg & Miller (1987) (&, FEfE& i, MEDRKIEL F—
TV, fFSFTHELA, H5VIDLEDRE
O RS BAE G 72 &R, FEEIEOER S K&
BERETHELILERLTWS, &51, Batson &
Coke (1981) &, MEFEDHFE L AR RALEIZELL T
BROBEEBRNTVE, —DiF, EDEFLAICL -
THFEEPEL LY, BCOELAZHMLGITAZ L
WHmIF s TwD [EANELAOREE] Th s,
b9 —2iF, MENELAIH LTRABENTHY, d5
POREREET LI LICHROTLR TS [
OEROEE] THb, 20 [EABELADEE] 3
[SEATRYSER] 12, [EERALEORIE ] AR (5
BHIEE] B LTWBEE Vo TRWES ), LT,
MEERD Z DISERILERIZENS b DX, PE & D
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BROF TR LV o LRIFRTEBIZ A Z L 2%
< (Staub, 1987), BV hOEFELHFH L ST
%,
ThbbEMEZRLILICEILT, by [
L] Ewvoiz [3URIOGE] ORENFELR, Eh
EXHFDEANRRBFGANY BB G I o THHRL TS
NBZLICED [V=V L LEBRBOSRRFEL] 45, Bw
RYDDOERFLIOLD D LHBINDLDEN, 2o [
bz | [ lwn] [V—-rELl b] OEiED, F—
ELPRTVEHMERICEODVETHRICH RE
ShTwsiwn)Zeid, EELTRVERLEDN S,
(Fig.2)

b. T¥IW, 2ol EiE

TR LT, A—ELICWEMEHRIE-EDD
WETIE, [0 [Polwvn] ZElwvozBiEhs
BMOERENS, ThiE, COEMEZHRIEL-FHAE
THOHHBEXOREL L»S, [EAXREEADO
THEEIPICTIVL, oWy, LA LBEFICEE
THTELV] LWV RFLICOLD > TV HWREMES
Hy, FOKER, MEEMOLEHHEERLE R ) OR

LoD VWEETH L LB SRS,

ZOHICELEA (1970) 3, FHoOFEEFICBIT K
BRBROFF =S4T LT, RFICBITLFHOEEI,
B OERKEICRID L TALTONSTRARL, WE
PRETHLIHDOEFRKELOERELERL, Thd
HEELLTHWRSNLIEEITHS, LHIELTVASY,
Aidld [BR) 2RRRE] LWIE,ILELR
5L, BAOV) [EBE] OBRFL, LTLORETE
RIIBRBLLTHETRESLVEERETHILNTE
51259,

VI SHRORFRE

B ) oRFEbh L2 ill 2 RHMEOMERE LT
i, UTo L) Zasfemash s (#H, 1992, H
Jil, 1991),

1o, FHALY [HAMEILE] L) ars
FHTF A4 TRBIEOBEY, BEHHD SV ITEERRKNIC
BIILEALIHEIETHE, EIC, MEEIOA
P —%—EREANTERTALE, ThEWIFRL
ZRIERELZED L) REBRAVFH L, ZHZ kL
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BT 720 E ) B BRIYICRE ) LT 5.00M
H] EEHERLTVD, FHFED ZOEHRICHE o
(2) &Y (reactive empathy) & id, F—{boAE

BRI OSNBEXBRIRCD ) b, MEIESIT
LA7ZH DT, ZOMBFBREOKBIENLFZE, b
& OBROTTEBRH I & v o RFNITE % &
&ML\ (Staub, 1987) L &3, HEICESf
I SN AT (parallel empathy) & xtitb% 29,

(3) [M—1t] (identification) (22T, [MEAIME
EEBL LD LENTE, EFBRICHLHAN=X
&) (TA) IWHEREERR), »bd [Fx, BL
H, FTBCBWTHEL2FARL TSI L] (Symonds,
P.) LEHEIhTWS (#H, 1992),

Dymond (1950) (ZR—ft& HBEDBROERICD
WTHRR, FA—tiz&E e ) o—20FHOBITHY,
EB LD IEFEL, HEID L, FBMEITSRVE L
Twb, /2, A—kiL, BFEOLITHY 72w, i
FELRWEBNRE N E 2oL ) BITvE ) EEZ

PERLTWVWAEWVS,
TFH1 FEMOZTHEEH

(1) LD LImRUCRo/L &
BIHETARE, BRIIRITIZKER A T ARRRE,S

NiEI . RHTREIERBHEL T TR
2) NREFLRA
WEHONATHERLIFRLRALZOLOE) L9
ET 58, thE5E) BEFORNR) LREDOIR,
(3) EnHDAE
NAET—#IZholz, BREEH LTV TBTITICA
WEEDDH L REZKILHTROBOTE TREIT 5,
(4) Ken%xidkeE
ZERTHEITH S, RTFTLHALLDLDIC, BS
DREDT-DODKE 2525 F VB LATROB VT,
(5) Z9AA—1
BIFETA YA SNRERDHIZ, BFFLRBHEOF
WOBDLDINEVEEALRBVWE LTV %:ED,
6) dkOEDEEY
—ATHERIZE)REDDIZ, bEHLENZREZRED,
B DO EF CEEF VT M REOEET,
(7) blLEZXTHITS
FLBELMELCANEEDSH HFFICATE, &
LALFERL SETHITLADAELBROBR.
8) THHADENH
KELBRLTLBRATWATYA LT %2RT, Tk
FEOKIIoR)KEDIT, BHOERBICLIRE,

SUMMARY

The purpose of this research was to find whether a pro-
social attitude can be promoted by reading and to clarify
how this happens in the area of emotion. The subjects were
95 sixth graders. To analyze their feelings after reading, two
types of stories were prepared; one was designed to promote
and the other not to promote identification. Students were
divided into two groups at random. The first group was
given the stories designed to promote identification, while

the second was given the stories designed not to promote

identification.

One result was that the first group, which read the sto-
ries designed to promote identification, showed a higher in-
cidence of feelings based on reactive empathy than the sec-
ond group. Also, the first group expressed significantly
stronger anxiety based on empathic concern expressed in
such terms as “pity” and “sadness” and expressed signifi-
cantly stronger impressions such as “moved from the bottom

of my heart” than expressed by the second group.
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REACHR

BREARFEOFRE e ERSEHIEE"

HBRERREIS T - BE¥R & H

1. BUBHIC

EHOBRETIFFECLEDL ) LEEDHEET
ZO0NHEL %5, BEMICE, FUGH - EmTH -
K- &N, LVoBRICEDENE LB,
REVPVEEORLZETHRGRETIIRER T TOXR
BEZLERDIL DHBHL - XEERREICL S5
CHERIIGTEREVILEY) 2055 &) ICBbh,
T, TR RIENELOBEXBEEL2OH S &
ICDBEOLND, EFFOBRETHETHLINEISEONL
DVTOBBIELICTIRIHEHPEDLoTETVIDR
Fr»PDEHICBRELNS,

ETAMIZAALRETED) LT, SEPL - X%
ERRECLIZHRCNER L VoML RLB L,

FENEBERTHLIMESELRLODTH S, DL L

EFEMOBEOEIOKE LFIOFT, T L-EE
BHCHEDLIBELCVOLETHLLEXONRAALN
LRETH S,

Bl SEBERIBAANE XFE]((EHRE 1 CEHRF)))
L) XEOHIIE,

[b7:L7zbidXELECLE, [BVESLLOT
TYVEGNRY] DXL, EF - PRS- KRS -
U—I P2 ERhr L XFEVE LTV ET,
DL, MEEDOXFEEoTXELECER

* Lessons designed to motivate students in their study of modem
Japanese orthography.

**FUKUDA, Takashi (University of Tsukuba Junior & Senior High
School at Komaba)

e

HRPEZELTHEPICED Y FEA, EHLT, b
72L7eb3 DL LXFEVET L L) ICRo7D
TL &) Do)
LEDPNTVAS L, HES [ [BRFE] o ThAES) ]
(T#F#\ FHLCOEE2 GREE#H)) 23,

[ BRSO FHREY, EFEREZL ) XTHEL
TVET, BLLOFROEFRER LY LTL,
H7120 FZOFELH, Thd BERFOBKH O~ L
Vo TVWWTLE ), BEFLW)FEETIhOREX
F (XFEDLDHFERERF> TV EXF, REXF
Edn,) b, REEVIREXF (REDHEI,
ERCHCHIAOCHEZEH2RELDT, B
XFELEDWVI,) LEXRETEEITI T, £E (FE
XFETHhHEFIENEFSVL, T/, K&, K
% FIRGENEFNRERZIFITONTNATOLH D &
FTo I-FLHEARFIHEVET, IV EEH
¥LTWBERIL, FhZFHFLELEVWZED, H
AEELZTZOTT, AEEPO AL PHBEIIRO R
WHREWVR) ADBVETH, —HFTERLHRAAIM) LT
BEHLHFERLILBLVIADRAEIE 2oTEE
Lo CALEBERLAVETNTELDI, BEGE
25, OFKRDOBAERFE (KMSE, ME) O#FEFLLD
WA TEBREHOSEOEELANONEES»S
Ao TEEE BRE) DBDIRENLTE, oo J

EEIPNTVD (FREFN [AEHEOFT) [b72L
TeboXb] LI BEOFIIBRESLNR TV ), ik
EHEEVEFSOFLHTECO 2L [EFEICHT 2258
R, EFEAEETLIRELEFTCHNIRILOZ L]
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[ERAE DAL LZHIHT T 2O EB LIRS, BA
ANELTOBEERLDL, ThOAMEBETIREYEF TS
DIZRILDOZ & | [IEVWHE D - ERE# L FED, BE
AELTOEEZLS, ERGHAOHEMEZE) OITRIL
DTl Evio-felEELTEOIE, RO LLHPD
BEOXERD [0k, NEELOXFEHEST
XELAF{(EFHRPEZELTDEILCIEH ) FEA ]
PHROXEHRD [RE (RiF) XFTHLHEFIENS
wi, 72, REd, FiRE - FIREENEhERIIT
THEFATObH Y ¥, u—~FHLHEAFKFLH
T, 2HIVHIEXHFEFLTWALEEIR, FhIZiER
ELEVWZED, BEREXFZOTT] (TH, B
Loz, BRAFFEOHLOMME, EFIHT S
BERDL LV UE,IL I THFICER SR ITER
LRVWHIDTH 5, IZdhhbbd, WEFTHLEZ A,
[EFRBERLIX] L) BEHEZRIIECERLT
Thbh/izBELERICLTHL v, EEII/NFER
RI—DDEFIIF L TEHRA - WFEAL Vo2 EEIC
HOLDRATER B ITNTR S L VERAR LRI
LT, EFRFEISELoTELXETH > T
kOBEKEOTEATERAL LTEZBERETHIN
AR NGEAL LTHRADLERHLDIZLERLE
RLTWAERETTHD, T/ [EFRBERL H3] ot
LTOENNY RO L7ZE LT, REXFLES
XFEEERYBEETHD, ETHLHYLETELRA
LTVEOFBREBRELZOZEVIBRIIDZ L,
WD PEFEILE B A, BERFBLERLT S0
CHEFEFHCEIS LTELEAOFLO EICEY Lo T
WABALRERETH), FOREEZRLHBI)LoTw
BLVIHIBUFIIHETHLZNE) TH S,
SRIORATBERI ) LR E2EAT, EFHEIO
B HAEZRLTA-DICETEHACVEIIL LTEL
FADELEZEBEEDL L L TEFRERL ) X0
HEEBIEL-DDbNDTH 5,
F4ERAEDEDE, HAEFHIA TV hE=
EEOEFEOBBEIHME LTUTRo TS [HE

H43% H3F

£] OHERD ILH2Y, HRICBITLEFOFA S
RRHERZ L Vo7, REOUBDOERZBARS L
NESEHZL2BLTEHERALBRATHEEL L OH
DEBEMYBR ZENTELRVLLEZ TRELTT
Lol LIlHERT S (ZOEMKIIOVTIEFR 8 £
BEAXRBEEFRE 7N ESKBFEFEETFRE3
SHEHEATHEL TR 222 DD D), 20K, &
BIERICEDLELR N FREIT TR, MRCBEER
BORELEZZSHEDOIBELEALTHI LD
BTHHLER T TR272DTH %o

2. BEOERR

BEOKELEN LTEFOERRE LRF ¥ O T
o URIRAL L EICIHEZFEEZHR L LTVDS,
FREDIVEE TP F—FETOWMEEL E X TS EIIFE—
EEEMNRE LTITR > THhI,

CE—E)

HoLOBSRDOTY ¥ bOREFEEEFEIZE
N ZNIS0FOERAOHBE 2ED, AORERAB I
[TEREl, EOBRBAB I (BFE] B8, £
hEnCH - FS - RETEMERITITBL, 77 A
AT T [BEUDEXTHS] LE-T, ETEID
207 VW TAHDERAED [TER] (CEXZE»E
b, [BEPNABTICL o TEHFMEAEMITAIEIELE
W] [EFE0ATHGEEEAVTICEC] Lo R
FHL7Z. (SEAFRELE 52O TRIFEBICOWT
EhElzo NAT v PR=VEE VoL ) ICHESLR
DR IRESEX*FDLESE L2 VEBERELAIEH AT
ERGECOCHEBERR L THLDLEMARVEEDA
%)

Rz, BED05ZHNT, BEFROEEL 7Y~ b
ERB|ELETHOEENENELICH LT, EOER
HBO [#H] &, BEOEFRERLYLCELTD
LIEEELTLL ) (ZhICE > THRAMY HHEET
HHILEERSED),
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DbAs, EPmRE, PRS- FIREVEZERHI L
TVWRWVEETO, HRAOHELOBEEERL ZDHRAM
D DBBERTH D,

T P EEYRL72DL, REIDEZ DEXZ D &I
FHEEDTWZLEFET S,

CEZE
HfE72 b OFECEXOF S,
1 REXFELTOEFOAZAVEZLOD
(T#EseAR) T FEHERR] LER)
2 REXFLLTOEFOAEZHAVELO
(—5—FHR] [FREEEERR] LHE)
3 REXFLLTOEFLEEXFLLTOEFLY
BY)BETHVZLD
(IEmEXHR] [FNERERL] LHER)
R LTEHRILCEMAL, ThEhEHRATHLWN
ERNEERELTLL ), RESEZEEOR ) HHEE
TELILZHIAT S, (ZOBRBETIZE S METHR]
MAxxFEHhERL) * [—F—FFR] [FREEEE
Bl Lo ZHERER L, A LTBBEH»
CEEXFELTCOEFERFAALALDD - REXFEL
TOEFEFFALZDDE Vo MBI EELDA
Thb)o UTICEBICHVERDEMRZRE S,
1 EEXFELTOEFOAZRAVZHOD
G. K [ iEBIERERER A 055 B 3 i o R F B A A
BB 5 SR B x B 4 SR v S T TR 4T R B ) LB
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