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On Sound Symbolism (Part II, Ch. 5~6)
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g?fuﬁ’ﬂ%%fﬁ s\ E%3, Taylor & Taylor
(1965) ok 2L N Thot2, 22T, BRE
NEBH LR FHENHRSEBEO L ICR T
) éoj‘éﬁ}fnc‘: LTH<., &< iE, Jespersen
(1922) Zr ¥y H B, 2L 21E, (i) &
Ay k. F—uy EEETIIIRERRET S
Bz, PRV L2ERICEUEENDDNIZIR
(i) ELEENTWB EW IR D - 72,
:0)1&%%%“%;$E4Jb:’lﬁ§ﬁbi 35 & L7zDH»New-
man (1933) NE=ZFEBRTH > T, FHHELIE
LT 2D, EREBENTH 72, L
L. Zoik, Johnson (1967) #Newmano ) 2
FoBESET LV, ERNOEREESNTY
%, JohnsoniiNewman?) BgE) 2 + 25EE&FE» 5
BRagic B Lo AR L, EEREICKES
BIWRE X2 ERICTOHE) 2 P RERSE
7. WEBREBIIRFEMELT, T, 1HOKEL

—FhEzbniz, ZFLTC, #—FORITANS

ZEERRWREISELHMEBERTNTECLD
FoRL 72, A— FOBIZIBHEICRENZ L %F&tw
B D HELTNTEIEL, L) —HOBRR
#834121E, JFELEU/TOZHMKRE S ZH
ERR, £F, BUNEROBER, KEE%2E

BRIC T HEEANTREE & b L7z, Johonson i
Newman* B% 0, BEORNOBENAL L4
Hixtg e Lz, FOBELREITL2Dd, Table
5-1Th %, HHloHE L ¢, Newman?® ) X+
LELFETHIE N,

#EEIINewmanDIERKNTH ), H3 Ik

LERICSUBEETIRI, e, anFERAEE»S
otz, 6, EBEEAVLZHRICL - TH
EmA BNz S, Newmann) 2 b LD L E
HEDbIE STV, £, HOWBRE IS N—T%
AW IBENOKE 2 2HESRLHER EFFOR
EOMEIZ0.90TH - 72, Wbz, HERE
DEBHIHIWT I EBRO BEED L DBRADBED
HE L HWHEE LR Tz v b,

Huang, Pratoomraj, & Johnson (1969)9)@ Jo-
hnson (1967) #1872 K& EIZDWTHRFDNH
SENOBBRTMR L FEEBL S AFTHMHRL T
w3, FEENDT— 262D EENKR¥ER

Table.5-1
Frequency of initial vowel usage in words deno-
ting smallness(s) and largeness(L), reported by
Johnson(1967).

ST Frequency and Ratio,

N ST mmm
Newmnts pocatog resent Word Lin Newman's Word List
Iis{a S atio S-L Ratio
i i 61 22 3.36:1 149 21 21
< e34 E 1.08: 1 ed2 37 1.08: 1
u n26 26 51 062:1 43 k. o2}
o w7 18 0.47: 1 u2l 25 0.76: 1
vl5 4" 0.41:1 028 44 0.57: 1
The vowel "y i8 not included mtlm anllyns(v\ ith the result Iﬁl Total N of words m each
list was reduced) since it occurred o i that any and interpt i

would be based on a very small N.
These ratios are corrected for the unequal N of S vs. L words in both the Newman and the
present word lists.



bEig, EFRIABNT =535 4 DEEXRED
BHESTEE DL LicED LN, T4 XL Johnson
EbTLIRBL TV, 1TLAYR—T, 3
BFOMICKESLHEVIINIILBRTLEE
EIRICEPRDBLNDTH -2, #EFR%Table 5-2
Rl 7z,

KFENDT— 2 13 Johnson (1967) » & NBI AT
Hb, REOER, itedwThosETL/I
B2 XRBTBHL, £/-a, u, olzkEZ2%
BLze ZORRPL, PRLIZKEZIZONT
DEEFERBUIEEHF R (Universal phonetic
symbolism) &\W2 3 & FRL 72, TRBHETRYE
& v ) EZi3Taylor & Taylor (196532) NN SN
WEENZLNTHLY, E2LLTEL»bL
HYN, REBEZOWTOBFOEFREOBRIT
NEBELHEREEINTVEINTIDEICR->TEFNE
LEEBHTLEIWERDbNS, LoL, TEHK
EHENICHEFET L L, Mo L bHERIER
SNBEEPHT AL, #icsbnMaEs »
FNICHRATLIZ LV EREEL ), KEIEC

MREICET 2 L3RS v, HMIKRTHRY
Table.5-2
Initial vowel frequencies of small(S) and large(L)
words in English, Chinese, & Thai, reported by
Huang, Pratoomraj, & Johnson(1969).

English Chinese That

SL SL SL
E L ratio S L ratio S L___ratio
i st 2 27701 603 67 907 | [iL] 20 857071
e MW ool 198 214 0.83:1 45 1% 2500 1
a 2 51 o051:1 246 416 v.59: 1 a7 252 0301
u 7 18 0.39:1 168 982 0.17: 1 37 85 04401
o 15 4 0341 H7 122 0.96: | U3 15 0.9:1
iand e
combined a5 A 1SR Rop 241 28501 159 3 40301
a 26 51 05101 246 46 w50 87 252 0391
1 1 1

u and o
combined 2 Ho4 0,26 200 0.7
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t %%&@ﬁ%%%‘ﬁ&&ﬁﬁlﬂi@?ﬂ%?&hﬁb
CEVZEITH D,

Jespersen (1922) & & { fh2& 2 F T, %%
BOERBEER 21T - 72.0B¥E10rr (1944)
Wb, OrrDiM L 72K % D& #% Thorndi-
ke (194525 12k > TR ENCWBOT, &
ENSHE¥NSMEEICL2FREZZ2TRY E
FaZ L2953, 73, Orr (1944) DR % NE
- THATE, bk, 19ENSEEY
& LERIC, SEORRBERNBICE W T,
SEOWENES, Thbb, FENE, #ATF,
APV ADENTBENRZICEKB LU, &
BRI BREEE-oTWEELR, b5 Y, K

BrEROAI 2L - THIMEDT SN 3 B>
b, WEDBEE~ZBLLLHIZ, SELFHEIC
& 5 RER L RBLDERE & RIGEY L BIFE~ &
fEL722iCB 2w Oz #imLz, 2L C, b
L ZoHfmo IEEL T, BE, ZLIc8BLE
EBRONBEEBOLU»IZLE—DRBRIENIEH
L, TR EINET 20 LB HHE
‘é‘éliff“&bé ZOFRICF LICERI N T
, BEEEE - BUBEMLSEN DD t‘ﬂﬁo B
b‘&% BB THERIN TV 284, 205E
BIEIFHROELZZHFIC{wEnT, Orr@%b
72 SEEFBURERLIZ Jespersenic BTl E > T 3
L»L, OrrdERIZBFHEDIRH % Jesper-
senblbiZid > & ) L EEL 2 A THEKREV, »
i3, FTBEERL LT, BER»_ANEE
EBRBEL TV 2BET 2, —ADBREN
(i) EXKNBBLBY, 59— ADBED (0
DAL (ul) EATWREELES, 2
ITEE, BUMINBENEAIBEATHY,
FTATTREN LI LB THL EHRTES
L, 59— ADBEDHEAZIHADEROBEL D
WATHDLEHRTEDL, ZOWBLXR/T2E
FE L L Tid, itch, twinge, tingle, sting, prick 7%
E2H Y, MiFache (DT (a @ k) L &F
ENTR) »Hb, (i) 285 T581203
BACREKELE, REBBLE» 0T, 20
EILERERLI BN, 72, b5
—DONERE L THRF L BBEONTL HIF 2
ZENTES,

OB FHRENRFIZZNE 512, sIETFE
BEEHVEICRNOERTLZ L 23 LT3
RBICRIBFOAPANRD S Z Lick > TRt
NERELODTENSC DB, OrrDBICHE 2
{¥, mickle, muckle ; pickle, puckle ; sweep,
swoopX EH B, ZNIIHIZ Hsip, sup ; drip,
drop : slit, slot : slipp (er) y, sloppy ; to tip, to
tap . tip, top . tipple over, topple over ; to chip,
to chop ; chick, chuck ; nibble, nobble ; snip,
snap . nip, nab ., kitten, cat ; tickle, tackle ;
snivel, snuffle : XEAFITIE, Tl just peep in
for a moment, I'll just pop in for a moment, »*

HY, BIRE L BBEOILARNES % EA S



v) An in hit
€ n

FEORMMEICONT

LTw3,

Orrizc & 1ud, BFLEIZEHIC L BRI D B
v, PEHBIcLTL, RBFNHE, %
BEFBERGZRADLY, 2L 2, fling, flun-
g . spit, spat ; sing, sang . X & H B, 7z,
this2 that b EEZ LB TH 5, ZDH A,
(i) »MER2BbL, VR TRESNIEF
(a) »EMZRRTIEELLNTZ, 777 R
BT, ici, 1a’; F4 i T, hier,da. =V
—EETI, ili, ike (P LEENZZT V), iku (E<
BNn-7LV) . dHb, ZhiiEsEmsing, sang,
sung% K 2 BRVWBERIELr—AThb, &5
IZOrr3 BHFLEF —DNHEAOR T NIREN
BFBEFRRTVD, LA LDHEIEIA /=)
~N— (BEEEE - BUEED) MLEETH- T, B
A NELZE@MT A HOICHACLNTVSE LD
EHEIN B, Blidu ) H Y, tittle-tattle,
pitter-patter, tic-toc, ding-dong, see-saw, sing-
song, ping-pong, dilly-dally, shilly-shally, zig-
zag, tit for tat, jim-jams, riff-raff, knick-
knacks, slip-slop, tip-top, wishy-washy, hotch-
potch, hugger-mugger, hanky-panky, harum-
scarum, hurry-scurry, helter-skelter, hurly-
burly, hurdy-gurdy, holus-bolus, hokey-pokey,
hocus-pocus, hoity-toity, humdrum, higgledy-
piggledy, namby-pamby, fuzzy-wuzzy, razzle-
dazzle, roly-poly, % E»bHiFLi15,

Z »Orr (1944) o K 3 i3 Thorndike (1945
a) s> TEERMIHED LN TS, (i)
MEEEBDLL, (0) ® (0) ¥AEEEHD

Table.5-3

The values of vowel sounds in English words as
suggestive of smallness and largeness, reported
by Thorndike(1945a). n=number of words con-
taining the specified sound, s=number of words
suggesting smallness, s?=number of words pro-
bably suggesting smallness, 1?=number of words
probably suggesting largeness, 1=number of
words suggesting largenss.

" = W LR SRS

" n

» '
\ 1 a 248 a5 7.67
machine 4 1 313 als A
t s H & w8 7.0 0.8 [XOE Rlea
2 o o 5 ol -
o 2 3 4 4.0 1m0
2z 2 3w a0 o.w27 o.M 2un
2 1 i1y .6 il o 1l
3 2 1oas oz ol a6
2 5 o . 0
& 7 22 1.6 #mon a.uzm o 0oan
o o I a0 ol
o 3 4o as olon
o E] 60 7.5 0.0 ome ol
1 i & wn [ a.0ne o041 1)
» n 707 1m0 s on7 ol
o " o 3 oo 04w oleon
o 8 6o 5 ot T ST
el P S a0 Rz wlean 1z

ey i ey

4 & v 5 {3 % Thorndike 3 I & ) BEE & Hi
L, 28T+ H2b2 LIk TRIEL &
5 & L7z, 19708804 > 7 Mick L T, K& 2
DWTHOFEEITLW, DEnkSicxzny 7
NEADIHEILZ. 2%, N33 EEHLT
L (8), NEEE2BLTLERbhB LD
(s?), KE&%HbTLm (1), K&3 %5
bTEEbLNBLD (17?) THolz, PRITE
EnEAZ (s+1/2s7?)/n, 3wvik
(1+1/217?) /nTERL, ThbnlEERD
T, R ()R (1) oBFHOHD
(0) R (0) DBFANIAUEL LW TH ), BR
CE»TCZDE I LRELBAICLBI LT W
L7 (L < i3Table 5-3 &R).

Thorndikeix Z DIF P ICUMUIFBOHAX Y L %
5Z, 12648B0/~> 7Y —3FE, 5038ENT7 4 Y EED
S efTh -7, ZOHRLATBF L HBEFN
B, MEIEBRICEUEELREZI2ERIC
SEUSEOMTHEL BV o2, LL, %
DHBRRIBRENERIZE TR 2572,

Thorndike (1945b ) THRE—TFBNKRTETH
Ehrotidniz, TTERETRVEREZBLTH
3B (P—HEE) AL BEREFOBEE (U—B

Table.5-4
The relative frequency of sounds in words of

pleasant and of unpleasant meaning in English,
reported by Thorndike(1945h).

Divergence of
P <100
Sound - Prob. by
P+ U P+U
from what chance chance
IPA symbol English sample would give
i as in pique + 3 22 .22
1 as in pin -1 1095 .20
e i +9 336 001
e as in ell,e. and + 4 215 11
el as in pain
w. o as in pair, care -13 16 .16
ae as in pad -2 394 24
ai as in father +10 98 ‘o025
al as in find +12 165 ~001
o as the a in alive + 6 1121 .000
p] as in cup —18 210 .000
ei as in her -7 103 .08
e and ei as in fog and in all -8 358 001
© and ou as in coat and go +9 236 004
au as in house —15 46 .016
u as in full +1 18 .48
u as in rule -5 114 .18
jU and jui as in usc, huc, and abuse -1 86 .40
el as in boil +4 26 .33
» as in pup ~ 4 302 .06
b as in baby -8 340 .002
f as in fluff -8 234 007
v as in very, save + 8 176 .018
t as in tot -2 761 1
da as in did — 6 503 .004
¢ as in thin, both +13 6z 015
e as in the, smooth +'9 12 .26
Kk as in kind, seek —7 607 .000
g as in go, bag -8 217 .007
m as in me, am + 2 439 .18
n as in no, in +8 779 .000
” as ng in long, bringing —12 64 023
i as in land, coal + 3 860 .07
r as in run, try, fore +o0 1037 50
s as in say, ves -3 810 02
z as in zcro, breeze —2 109 36
s assh nshe, ush -5 115 15
3 as in measure, azure +39 9 .000
J as y in young +26 33 .000
h a s in he, ahoy — 4 121 .19
w as in will -2 113 .35
d as in judge +6 12 .11
s as in church -2 84 37




) EWH L7, P—HEER, 72k 213, ada-
mant, betroth, candid, darlingZc »¢& 10, U—
BiERI3 . adultery, bilious, callous, daubZs & T%
272, HEBOAFIERE N T, TR
DEEHE, P—HEET633M[E, U—6498EH - 72
Loy, BFEDBESL L LICLT, FAVEE v
vTEE X)X, 745 FEE v
) —BBOGIN LT L > Twd, TNFNNTH
nEE (P X100) / (P+U) TR, BRN
R HEEL 72nH%, Table 5-4Th 3,
1%LUTORBETP-BEICEVEFEI, ¢,
al, 9,0,0u,n, 3,jCHH, U—HEIIEFE
X, A, 0, 2!,dTho72, bHAHA, EREE
5%ICTIF2L, b 2B nEREHITLZ L
WTEB, £ZAT, 200DFHRIZONT, 52N
BaEnEBE kD5 &, PHEIEIZ0.26, TT
DEREZACLTEHETSE, 01610k 58w
Yo 2N, KETHLNLHERIL, IHrNEEE
WET—RILT B EIITEL VY, TXTHERE
2IZALREE, P/ (P+U) olEg, F
FETIRL, [, hTEL, LtsHEFEICHES,
SHEHEN LTHoTz, TRBEFTIR, I,
i, & €, a, 0HE{, &0 baca, as, A,

91, o, alU, Y, ¥, ¢, 91»FHLUTFTTH
bEVI,

Anisfeld (1968)” 13 Thorndike (1945b) & %
T, OO LICEREE%#~/:, Thorn-
dike S EEENOMPFELIIE A LR T Wi
lzxtL, Anisfeldid 2% ) #fBIcFHE50R L T
Wb, P—BEELU—BEOMBICIZ208 DB

Table.5-5
Comparison of proption of letters in pleasant
vs unpleasant word types in initial position and
regardless of position, reported by Anisfeld(1968)

Initial postition Regardless of position

Rroportion in Proportion in

Letter Pwords Uwords z Pwords Uwords z
072 7057 X 080 7083 — 0.4
8 1053 1060 - 0. 018 23 -~ 115
c 104 84 1047 1044 7
B 1049 111 . 1031 1039 ~ 1.9
E 1077 1026 . 144 1120 1
F 1046 1070 -1 019 1022 - 0.7
G 072 28 : 1026 1021 4
H 1044 1038 024 1028 1
I 1035 1061 - 1077 1078 ~ 01
J 016 1007 1003 1002 6
K 1007 1001 1005 1008 — 1.5
E 1044 1030 060 1053 1
M 023 046 - 1024 031 - 1.9
N 1021 011 1061 1062 — 01
[} 1000 1026 - 1085 1059 — 06
P 1081 1061 1026 1027 - 01
1002 1004 - 1002 1002 [
[ 1049 1043 1078 1080 — 02
s 112 25 - 058 1072 — 2.4
T 1032 46 - 1073 1065 3
u 1007 17 - 1041 1044 — 08
v .023 .023 .051 .012 1]
w 1023 1024 - 1008 1008 0
3 1902 80 7.3 8% % T8
b'e 1002 : .
z 2 00 i3 100 2 -

-2
of 2.58 at the .01 level, two-

2
2 =

Note-A z value of 1.96 is significant at the .05 level a
tailed tests.

Ehbiz), BNWORIEIE_EBDTEELICE
DNHToHNZ, EHOLNLBER, 7, 1080
WEBEIC L 2 OFEFEZIC T o, D%
D, BEEl3a) REWICHR VLB b B L,
b) BERCTPREBEbNZLD, ¢) E¥LLT
LawiLo, »3ATFIT)—IcHEIN, 105D
Ib8&LENA) b)) HELZLDEP—
BIE, U—BEL L. BUOI12Z20 7 V-7
ICIZ1IS0BEY 52 b, #RE L THBODP—
HEE, 100U —HER LNz, Holgn s
W—T12I133405EH 52 L, FORER, 1510 P
—HFE, TNOU—BEIBLNT, ZO0KERS
F &, 4310 P—HEE L 70200 U—BEEA TN
MR L% 72, FFOFERITTable 5-512R L 72,
Y, BUOMEN OO nSERTIE, P
—HELU—HENFEREENEIKE L -T2,
5%LUTD/BEBRTP —BEEIZ S w2003,
e, 8THN, U—HBFEIZEZVwOITIL, d,
i, 0Th-7z, EBERFOBERIBTHEL
D, P—HETIZenATH), U—HETILS
DATH -7z, Anisfeld " EBI340Z O W5
BTN 77Xy P OBOBONP—HEICET
5L TIRBEEL, P—EFEICEFNODY
YEHEETALNLD, BHEETALNLED2%5
BRETHESCLEEL LU - Tz, ZODE
¥DOMDONEFFEEIZ0.86TH D, FH HDIEE|C
BH)nBtEsr b7, L, B—EBRT
JBoN2CFORBUERE & 3R LBRIEI RV H
o7z,
6. HENDEZEbLUEHR
ZDENOWRIIZZACAILR T, FEHNE
REHLDHLI ETEL0OT, ERNLHESE
BROLS LN ThHhs, 7, BEFE (1324
EDBE, EEIREINTWD) THENZE
BLTBE, TAEHEBEOML L WEENH
BEXHCEIR L, REEE2 BE LT A Rm0n
[EEE 2 HEE % FIR BB ICIE R B, HBRHEIC
B2 bnnRERRBEENZFNFROBEEICHEY
T5LD2RMDINEZED 2 BEEL 5BUZTZ
EThH o1z, TOR, BRIGERE N LHEY
S50%LLED L DR LN E TS, FREO
RIBONT0 B LHERTLILNTH D, 2N
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Table.6-1
Word pairs used in Tsuru & Fries(1933)

b) worm tori

1.

2. a)red midori b) green aka

3. a) pause heiwa b) war tatakai
4, a) sweet karai b) bitter amai
5. a) fast hayai b) slow osoi

6 . a) white shiro b) black kuro

7 . a) square shikaku b) circle maru

8 . a) good warui b) evil yoi

9 . a) praise kenasu b) deprecate homeru
10. a) far tooi b) near chikai
11. a) soft katai b) ha d yawai
12. a) smart riko b) dull baka
13. a) high hikui b) low takai
14. a) kite hune b) boat tako
15. a) old wakai b) young oitaru
16. a) hot atsul b) cold samui
17. a) are nai b) are not aru

18. a) blue ao b) yellow kii

19. a) thick atsui b) thin usui

20. a) big chiisai b) small ookii
21. a) clear nigotta b) muddy sunda
22, a) enmy mikata b) friend teki

23. a) crooked magatta b) straight massugu
24, a) righrt ayamareru b) wrong tadashii
25. a) sharp nibui b) dull togatta

DENED L NiL, Tsuru & Fries (193335)
ThHY, Fra NI ERCEATIERRELT
Badni.

Tsuru & Friesn’BHV7: S3BI3EEE L HARFET
Hotz, HHFELBXE TN L % BARGEICHRL 2
BN 0 —vFTRREN TN T, KEFEION
mféﬁﬁamﬁa#éfﬁgﬁﬁéﬁmfﬁo
2o RLICED E, U ELIBRDEFE
EL<O§éh%%nttwﬁomw%ht$%
xton—&h % Table 6-11c7R L 72, FIREIRARHI % 3R
XTIEH DD, FROERNT— 5 B|EEINT
WWDT, PILLDEERIFEL VDL, Bhid
M TEL v, 128 21T, MBEOELHLLT
%, TNEFNOEENTEOEERLBEI N
T, F72, BERFRIZLEEILOLNATE
L3, ¥V BRAPELETETL
2, MHANNFERETH D, BlEHITIL, green
12X L Cmidorizs BRI N b mi3, (i) F»d
LhbhLHNn v, F72, square & shikakulZ
L (k) EH%BT, & 5 Ccircle & maru iz
(a) FrfEMUL T3, 203z d, oldickt
L Toitaru, youngiZ ¥t L TwakaiZe &, FHIkil
Wikl VBT L0TE S, Wil
(¥, Tsuru & FriesfERiz 7> 2 90 P HEiwE
3 F o7 BRI, WBREIBICEFOEY
KEB L TRIGL 222 » b v,

Brown, Black, & Horowitz (1955)5><7)ﬁ‘é.=63
&% &, Tsuru & Fries (1933) DR NELE,
Tsuru (1934) 3XFEZ BEFE L T 55TADHE

1236 NHEFES L B AFEOHE L WA
AT 5720 RBUISCETREND L RFICER
TLIRTENR, EL B THBXITY - 12FER
1369% Th o7, T2, BPLLDEEICL S &,
Allport (1935, KR RHRL) XM LE, K%
BEEE: T268ANHEBEL AV, 6MDXE
FUNT ) —EBOEEERRL, BENDEED
R T -2, FORR, ELFIL56.6%T
botze THLDHETHES N22IE LTI
KREEN TV VAT, BRO—ELU LS -7
» BPIIABHTH B, [ L Brown, et al
(1955) &1 & 5 &, Rich (1953) (344A0
KEEZWEREICL, B5MOBEY BARE L K—
S5 FEECEFRL, HEEND DS 4L WA EITL
272, BARENEAE, 57.2%, ¥—F > FiE0H
£, 68.8%DIELETH Y, HMITBIRENHER,
0.5%LUTHRBETHEE CH>72, Lo -T,
HOU § DFRTHWHT, HRASHENL»ICER
BOEBIFRVWHENTZE NS,
BEDDEAbYMELAEIICHLED, £
NDBOMBICKELHEL 5 2 72703 Brown,
Black, & Horowitz (1955) Th % & Bbirs.
BRICES 2T, EUOMRIMSERICTLbN
TVwd, PNLDOWRTLEELBEEL T586
AN (F 5 aENA8N) HBEELZHWTNS,
FuoMEREE LT, 1ERE, FxafE e
T4 BEOE) B bz, A s BEERI21
THN, DONERELLLARICRETLRIN
Fo. BoNHEREET DD E, PEHENSE
58.9%, F x 2FBENEEDI.T%, T 4 BN
%wﬁ%ﬁ,wfh$01VUTmF%$T%ﬁ
DOFER L ) BV EREREI N2, IS IIHEIRYE
ELT, 29N ERRL, 2T T
3, ZOELPEE6L.9%, F = 75861.9%,
b > 7 4 5560.7% & R EIZBRORER (50%)
IV PICER-Tz. E2, BOBODEEE
T EDESRNPEL HNLIC L > THHTTL
bid Lilck -7 (Table6-28HBNZ &), »
NHIIZDFERPLEN L FREOEHI R\t
ENFLDEMBE TS, L, XELRE
EE L T B HEBREICHEN R MERIC T E 4 WITHE
HLHsZrEMHTMZ TS,

___85,



Table.6-2
Percentages of correct translations for each pair in three languages for experlmental
conditions A and B, reported by Brown Blcack & Horowitz (1955).

%Correct %Correct %Correct
English Chinese A B Czech A B Hindi A B
1. beautiful mefi 88" 77 krasa 57 31 khobsurat 64" 50
ugly ch’ofl osklivost badsurat
2 . blunt tuil 78* 70 tupy 81* 83* gothil 68™* 83*
sharp k’uai spicaty tez
3. bright liang 67" 20* svetly 64" 77 chamakdar 51 90*
dark an tmavy dhundhala
4 . coarse ts’u 65* 70 hruby 21 % 44 mota 48 31
fine hsi drobny achha
5. down hsia 10t 31 dolu 56 50 niche 75* 83*
up shang nahoru upar
6 . drunk tsui 66™ 50 opily 21t 70 nashe men 80" 77
sober hsing strizlivy sanjida
7. dry kan 72* 70 suchy 44 50 sukha 42 44
wet shih mokry bhiga
8 . fast KkK’uai 83* 83* rychly 87* 83 tez 27t 57
slow man pomaly sust
9. fat fei 31t 57 tlusty 69" 77* mota 66* 57
thin shon tenky patala
10. gold chin 57 57 zlato 19t 57 sona 42 64
iron t’'iéh zelezo loha
11, bad huat 34t 64 zly 62 57 kharab 64* 31
good had hodny achha
12. happy huan 38 50 radostny 57 64 khush 17t 38
sad pel smutny ranjida
13. hard king 97" 83* tvrdy 76* 96 sakht 61 64
soft joa mekky narm
14, light ch’ing 93" 90* lehky 66" 77* halka 36t 57
heavy chuiig tezky wazani
15, long ch’ang 55 44 dlouhy 80* 70 lamba 93* 70
short tuan kratky chhota
16. many to 73* 57 mnoho 55 25 bahut 88* 90™*
one yi jeden ek
17. strong ch’iang 37" 64 silny 28 1 64 mazbut 34t 31
weak i6 slaby kamzor
18, sweet t’'ién 58 51 sladky 24 t 25 mitha 88* 70
sour sudn kysely khatta
19, thunder lei 23+ 31 hrom 92* 96* garaj 62 77
lightning tiefi blesk chamak
20, warm ndan 73* 50 teply 69™ 77 garam 66* 77
cool lidng chladny thanda
21, wide k’uan 37 90" siroky 43 57 chaura 76" 51
narrow chai uzky tang

+ Choices are correct with p< .01.
¥ Choices are incorrect with p < .01.

’D’IJ;)\/‘ T, Maltzman, Morrisett, & Brooks
(1956) H KB HEFL T oHBELZ A, &
iﬁ@’)é‘Ab‘ﬂ‘ﬁﬁ%E‘ﬁﬁ'oTV‘ 5, Bags LT

, %EE, HZARFE XL, ZLTC7aTFTEEL

an@ﬁfa"ﬂiwehto BEEXT1325, %ﬁﬁ%i&ti
ZNEN, 65 48, 298 Th-7, XFEL HAE
NDHEENDIFE, B THBOIELEIIS5.6%, *
BL7uTFTHENEENDEE, 54.8%T, W
THOUBROELERI VAFICHEER (0.01%
UTOfRE) Tho72e ZNT, ZNLNER
*&Ri3, Brown et al (1955) MR+ XHFT 2
YOTHdH, 7uT7FTELPHELL, BEX
EERIGRE L LB AT ESEI51% T X
T, BERBNBRETEL L bt o7,
iZ, Brown and Nuttall (1959)6) PIRTZ eI
D, Tk, NHEBB-HSNEEBONNE
BIZBTENLRRE LI BLN TR,

Brackbill & Little (1957) t:t) Brown,
Black, & Horowitz (1955) 2 %&kan kL 51z, FH

LAHHIL72, T8N bR ERK
DERUEFRIET 21212, FEOETR+H5TH
2rvi, DF Y, BREFEDONIGERE R
TENDTH-T, BREKICEILNLZODO) LD
BRTIIZwEnS, Lid-T, TENANIE
TRICE > THIMI BB ERET, ZDIIHDFEHD
NIF—IE5EZ IV WwinThs, S5,

FRELBERE L THRBREICH L THBOMNEE

FRHOWIUTGER» BTl 5., FhTR@MDH
EHEE L AEEOME B TERZITLINEDS
v, HHNEZLELLT, pLIZFEEEC
HRLLBENEEZ 2 F v 7L Tty
J. SEMTEEICHIET 2 BEII %, %iE
D OSEFECERL 2k, L) —&F, HEED
LIEFICHRLLBL, BROZLUYEEF 2 v 7
FTERETHD LV, b, EZHELT,

Awbs N BEDERTBESTHTH), I<¢b
FTHhHrTNEESRITTELVEBYL 72, B
Wich N bHI3HF & BROMNIEHITREN L LN TH
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BEREREPTLEY, phbnk- 2 FHEIIHE
% F 135 b7 4 YEHETH, ﬁ
E, BELTWAERERETZLNERER
v, Lad, bo&%w_kk,¢lh§%<3
DONEFEIRLA L F - I—o v BERICBL T
W5,

Brackbill & Little (1957) (2R UR#HICEL
TWEWEEL LT, ~7 745, BARE $E
3B, HELPW) Lz, BEORTEHIIIOH
N, FERRNL, FERRLEERTNOATH
572, AWV RIBIZIEER OGBITN 236D HEE
T, WEBEIINLTH- 72, #EIZTable 6-38
L UTable 6-4i/RL 72 £, —RLTa&H» 3
CERESENRINETLIN I T LRV EWVSH
EThbd, ShiT, HEL HEFENEAHERLPERE
ENT T ABDEGETIIE > THIGEEEHED
BEICZL, FOMBTIIHEIN Tz, 2K
LTI, BREBOLERERMIE» LD HRLW
EWIHREZITE, pNLIIEBRENRIENIH
Batix LTk -7, LT, EENRSE, BF
BIUFFNIA T, BEFBEINA R LA~
A EHHENOEOBEUENFE I, 2525
Tk, $7, 2HENEEVEBRIELIHEON
AHIMBEDLIBICEF L HEN L FOI LT
272,

Table.6-3
Percentage of correct judgements of the equi-
valence of meanings of English and foreigh words,
reported by Blackbill & Little (1957).

Method of Presentation
Languages - - Total

Audi- | Audio- ‘ Visual

tory visual |
English-Japanese 47.2* |52.2 51.4 50.3
English- Hebrew 52.6 53,3* | 53.0* |53.0*
English-Chinese 49.0 49.9 50.8 49.9
 Total 96 T 5T.8" [51.7% [ 51.07

* p< 0T,

DEDDEENEESH 2L LTYH, FNT
Lo TERBOEBHAERHITEENLRTIZ
T, L, MHLnEENHAEHIHMAEALN
ELTY, RR)FEREOLBEEIHIIEEN
Ui TTha, #EEE L, HREDLOD
BicHLHEMRHEE %> THRONLTWE2HT
Hb, arLBRICELSHEEFEELBTLT

RF AT L ER EDFRBIBEFRORBESIEE S
naEI3BI%wv, LA, BICHNNARTDH
5 EMRIN, BENBEIFLNTLEHZAS
Jo B ZIL, BETL- TERHE*EET S
ZEIITELVWEW ) WBMBREN DS, BED
BEETHLDIIHENBEZITTH-TC, RK¥%
BETHL0E, FRICELLOEHTH -
T, o LTEENEETITI LY, 72&2, 7
JAMTFVANFEHEFREAILZa =7 R
LTY, »oBEHE2ERZ DI+ BT —
IWH 2D TlAhhr ol 22, + 4% 7T
— bt LTH, TVAMTVADOFHR
PHHETIREFATFTH-> 2T TH B, &¥
%5lE, TURFTLVADFHRICADLOEWEE
ZATHACIC D bl » TREE NODT LY, 20
EENBENZOFHBEBL 2RTII 22 -
72 ARN= 7 ZDRB L H L WEHIZOWT
DEHRFZITFANLNDIE, TN EFITANR
3, #Heny, GENEEIES L LICTELR
v, BIEOFERICOVWTHEER (Feyer-
abend, 1975/1980) 1= & —ENHEH D 5.,

L = 57T, Brown & Nuttall (1959) DiFFeid
HERICIVEEICEY), THREBRNE, HEEE

—WEENRTEYSE NEE-NEEORTE
7, BLU, biizic, HEL—NDOARTRL,

Fl—EhrnHkz 32, By b /5EHEE
Y, A—DRHKICBE Vv, XFE, PEEE b~
T4 EIRIENT VDB, RERELZ LIRS
EiZo9N 2Ry, FAECT—7Vva—F—T%
EERLTW3, E—&MHTI2, RE—HEEE,

B, EBE-brT4EoNFAVLNZ. 7
572 IEMEIT F N F160.2%, 60.5%T0.01%
KETHEBETH» 2. HF5M4, PEBE -~
T4 OB EFELBEEL THHEREICY
THBEIEELNT, HRIIS2.2%T, AETIE
Hoh, BUKEICTELhL -1, BEZEETI
HEHEEE, BIUVEE-LTARBNLLD

DPE L 5L TBDIERET, LJ=R{ 1%KE
TEEICTE R, EREBNOBERHIHREEINLD
12, BEESNEENEMET, LBrOHEENE
REYHECBRLNZ L NWEE)THS, Eb6IC,

DTN BRE L VI ELSEIE LENT, &F
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%Slobin (1969) , Siegen, Silverman, & Mar-
kel (1969) % &12 & » THE I IF SE AT 15
é%%n,%ﬁuﬁﬁmfuggo

&C, H;WT, Weiss (1963) 124F TiEHLN
TELREFEOVRAPLERNT RN L Db % KAE
L&) &Lz AWnHL N2 HBEI DML IS
LDIF-Tv B, HBREIZ LT NVL—-T1241F5
n, %n%n ERE— b > T4 BROXEIEEMS,

—b T A RBOREGEMS, LT, EE—
I;mﬁ%a%#,%h PEENREERHTH
otow EERETIE, REEEEORICHVLA
TEEENRAEIN, REBONEZLE VLI
ENTb, BoNTELEEZ, 2N Fh, 55.
35%, 55.72%, 54.90%, 55.60% T, ¥ b
1%UTOERETEENE 72, LT, 70—
THOEL ko2, 2F Y, BEOERKITA
HMDOFD 2N 2522013 Tr%L, LLAH

FBICKESERAENZITH D,

Atzet, & Gerard (1965) 13 % R WRI(R
FICHL T, Lo b BENLREZRIBLZE
THERBENERETHE, 72, THHEHIC ﬁo
TREDPHHNLT Y, BB SKREDE
E60EZEZHE- T2 L ZHIHEEIH D, Avb
NIz REE—

Table.6-5

Percentage of correct translations for each word

pair in two languages using audial presentation

with Navajo subjects, reported by Atzet & Ger-
ard(1965).

‘:P.un, FoNRE—E T

%correct
Word pairs —_—

Chincsc tlindi
1. BEAUTIFUL-UGLY 48.0 50.5
2, BRIGHT-DARK 50.5 50.5
3. UP-DOWN 46.0 55.5
4, WET-DRY 53.0 52.0
5. FAST-SLOW 53.0 51.0
6., HEAVY-LIGHT 44.0 45.5
7. HARD-SOFT 45. 43.0"
8, SHORT-LONG 53.5 49.5
9. MANY-ONE 61.0* 58.5*
10, SWEET-SOUR 53.0 46.0
11, COOL-WARM 53.5 49.0
2. WIDE-NARROW 45.5 52.5
13, BIG-LITTLE 53.5 44.0
14, SMOOTH-ROUGH 32.0* 51.0
15. PUSH-PULL 45.0 45.5
16, EMPTY-FULL 56.0 47.5
17, THIN-FAT 61.0* 45.5
18, HIGH-LOW 52.5 53.0
19. SQUARE-ROUND 48.5 52.0
20, DEEP-SHALLOW 50.0 54.5

ABTHo2, BAFERERENAIZL > T
o ZHFFNREBICEL N D 12028
THdH, HEHFIH») 2PRTEZENTES
LWHETH B, BN IELEIIPEEES G
FEE L72BA50.4%, £ T4 BEBOBAS0.1%T
WIENLBROBELED LD T3~ 72,
LWEEEZ  DIE4E % Table 6-5127R L TH <,
Weiss (1966) 1231 %> %, 204% & D # B
HEEHACT, BRENDTEBEMHEEBERIEL L5 &
L7ze 279, SEOERICEE» D 5, BRI,
A7 7—HICIZ- &N L REEL2F2 L
v, JEERES L U A 54F Y, BAFEICHIRRS
N BES—KL 72280 gz #Bidnrz, &
RABCLHE DY), RBFOWMFEL 2L, &
H LD BARERS 1 DRE N, HEEILAARE
ICHL T 2 HBEE LRI TS L 5 b » 72,
FERIZBHON, 2 THEICEVELENRFS
Nz, &RNELEL60.8% T, 0.1%KETH
BThHoTre BOBODSEZ DR % Table
6-6IC" T, BNLDERTLENBEMEAHEE

Table.6-6
Word sets, hypothetical choice factors, and per-
centage of agreement scores, reported by Weiss
(1966).

I

Hypothetical
factors

influencing
choice

Polyayllabic,

ntonym
Imitative
3 Antonym
4 2
5 tter Kiru
t
6. Sing Haride Sasu
Ringing
7. Shudder Itamu
Ache Monosyliabic
8. Grope Tesaguri Suru
Choke
9. Rub Kosuru
Sip
10. Lick Nameru
Fume
1. Kiss Sepun Sur
Ra:
12. Shiver Hirumu Polysyllabic,
Wince
13. Sweep Chiga Deru
Ble
14. Flush Muchi Utsu
‘Whip
15. Itch Kayul No difference 51.4
Feverish Antonym
16. Writhe Kusuguru 53.7°%
Tickle Polysyllabic
17. Sweat Ase O Kaku 53.7%%
Harsh Antonym
18. Stald Yakedo Sura Antonym 65.37"5
Caress Polysyllabic
19. Tingle Shimetta No difference 50.0
Moist Antonym
20. Massa Dosatto Ochiru Polysyllabic 76.1°°%
Thud
21. Sore Shindo Suru 55.7°7
Vlbrallng Polyayllabic
22. Tweak Kachi-kachi-to Naru Imitative 53.7
Tick
23. Prick Sasayu Ku Imitative 82.9
isper
24. Thrill Chowa shita Monosyllabic 56.1°°%
Harmonious Antonym
25. Howling Hoeru Stuctual 55.7°
similarity
Snug Antonym
26. Haarse Shlwagareta 74.1°%
Luxurious Polysyllabic,
ntonym
27. Garish Zei-zei Suru Antonym 65,677
Wheexy Structaral
similarity
28. Splendid Subarashi-i Polysyllabic 76.1%%¢
Mean per cent greement 60.8°°°
et 53.8°"
significant agreements 23
Number of carrect maniicant afreements 16
Number of incorrect significant agreements 7

1 llahcized word is correct choice.
* p<.0!

= pZl ol
* p<.001.
Correct direction
Incorrect direction.
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DBRICHEL 52 T E0H, —RLTHL»
THb, 12&21E, “Cut”—"Kiru”, “Wheezy”—
“Zei—zei Suru”, “Howling”—“Hoeru” 7% & »*%
3, T Vo RENKBMELFERBOMHRE R
hbEnvdt, LIV EDRRELEW, B
HICRBEERBEOLNISNT, ZDLEH %
BRI LN, &2, Weiss
(1966) IBUFERBOERERA L TR 72,
S THERICAI N TV BBREDMEIR,
Slobin (1968) ik » TH - wflE 2RI N3
ZEizh ot iud, HEENOBIRIC L ERR
{ H72Y, Osgood, Suci, & Tannenbaum(195176))
DS DT & » TERS N BEEKRD 30D
WRITTH5H, i, &, EEELLBFEE L
HFAMB2SEZICENTN T DO 28
RL 72, BIENHEEHIRELEZTLIO, K
EXEROLTLORHHEINL, ZNHNDHEE
REBREBOMLTWEETHE 9458, »7T)—
i, T—usSFRIiL, THLNSEEREEL TS
NEAZEICE > THREN, BRRTBROR
By F oy 7ENTZ, LIS, FNLDEEE
iz ii%ﬁm BEyizEs SN Twihr o7z, RS
Hy, EELZTOREL, EFEXFICLEHE
D2EPETH 72, WRBIZBADKEETH -
7o ¥FRI3Table6—TiomL 72, ¥, HFE—7
ARBDOBADELEIT, FNFN60%, 58% TH
272, EEE—AHF ) —EBDBEIL, 69%, 70%,
B2 BENBRIREE L XFOEENA
T, 5% THo7ze WTFNNIELFEH0.5%KHE
THEE 572, Slobiniz EFRENHE LR L NEE
DEBEH, BLU, 2ELLAESE mﬁt@&
BEHEN, 74 BRREICLD L, NEED
BBV AFRLUENERZIELUT EHRS L, 1
%KENBRETIELESFEr -2, 2, ¥
BLEAEE K2 —40E, 0—10EK
~N, 5 %KETIELTEHES 572, SlobinDiER
ERBOUMBENI » B ROICERENE L
EFRLTVAATEHETH D, »ILITEHENSER
BoRHE % XHF L, & o Brown & Nuttal
(1950) NEELHRZBEL, FREORKRR
KEBLEDRTICBEZINDZDTE L, TR
DFRKTTTRVWHINB L2, LAL, 21

DFERIZ, FRICERBOBARII LA LHRBL
LAOATRLWI EERL TS,

Siegen, Silverman, & Markel (1969) (3B5E
NOEEbLEMARTHEL & %L - 72 Brown,
Black, & Horowitz (1955) ?BER*WHES L

Table.6-7
Relation between translation success and foreign
languages study in audio-visual group, reported
by Slobin(1968).
No. foreign languages No. years of foreign
studied language study
0—1 24 0-3 4+

No. pairs
correct

26—34 14 12 17 9
35—45 4 16 5 15
MERROFGE L RERRDADEETBZ k-
7o BEBERZNTN94%, 328 ThHo12,
¥, BEB I UREBRREFEE—L 7T 1 88D
BEIELKER(I56.97%, XE—F = 2FqENHE
59.77%, ¥FE—TEFENHE, 60.97%T, v f
NY 1 BUTORRETHEEICE» -2, L7
- 7T, Brown, et al (1955) HMRITBUIZRES
Nz, BN S HHT»> T WERERT D A
NDEMETIE, N ZFN50.15%, 55.95%, 60.27
UNELETH), KBE—LTAENAEEE
Do 12, FNLUSATIRRERORERIERL N
720 LIzt T, XFEDRRIBZLA LDPDOFHD
D252 d, BEL L URERRORE
BT UL BERROANDEE L VENIERE
%té?ﬁ?u&#otozmﬁ#,¥ﬁmﬁ§
BOEHE T R L L Tid, Gebels(1969)
Dh D, PNIRNOREEL 5 DOSEMTF
EREZXFAWTNEBIT 2T -7. 1212D
SEOMN—BEIREIN T WDT, HHl
BRHETH 25, &tks L TIEEICELERHE
Molze

BREMIC A R EANHFR L LT, Kunihir-
a (071 #H bo BIUITFENS 2 RTHER
RDEM, FHLEFEREXFE2RTEES L UR
BEE, SLICREZADLEFLXFICELE
HTHo72, Bvb iz BEEriZ, Brown et al
(1955) Dy DIz 2 X2 MR 2223 TH > 7. B
WHLENREBREE-BREFENATH» 2, HBR



FHIIREERRD 25584, 13013668 TH -7z,

Bon-IELFEIZ, ZNEN5T.4%, 58.3%,

63.1%TH N, TNTHOEETO.1%UT D&
BTHEEEV D2 PNOBERTNTHEY
THBEVD 7205, LL, L ELEEH
FEhhDEUoTWB I L3, FHXEENE
#,mﬁéﬂbt%ﬁt,mﬁﬁgﬁifwé:
& R4, Tanaka (1981) HfERITZ N
FIZRL ) XFRRDANEETIIEEEIBL
LT v, Tanaka (1981) MFFZRIT#EERE 12
10 H 113D FHES08 % BV a7z & Z A IR &
5, L»L, IRFEERIIEFENLNTH Y,

Brown et al (1955) &Z&E5%w, Avwbshni-sS
FEiX, BAE-RETHY, BENOHKIISHEE
25, WEHBDHNOTH >z, XFERFLERL
T &M THIELEZS7.9% T 1 ke THEZEH
Hoteo LrL, XFNAERTERETIZIELE

1349.6%1c T &%, BBEIE -2 DL TH#H
BE2LARTEw2D, 4 BERETS %k
THEBEENH - I BEEN % —8RT &,
sleek : nameraka - na, slimy : suberiyasui,
slow : osoi, dull : nibui, little : chiisai, large :
ookii, sour . suppai, craggy : gotsugotsu-shita,
stingy : kechina, Z X2 ), —RL THFniE
T Mo TWBTTEESS b,
EEICL D% LHidTable6-8ic/RL 72, 2D
$ORHEBENODEELENELMBL Tx 72,
RRIIFRELICELD, BELTW3E5 IR
25, TERNERBRHELZIFHL T sHRENHK
5wy, ZNTL->TELIRZDRHELZIHL
TdwEiRB 2%, €%k s, 27, #HBEED
MiErH 2, ot ITENLHERZLZLLE
Atzet & Gerard (1965) #[kiTid, HEHER
BETRTHREBIRFETH ), »OFOKFEE

Table.6-8
Summary table of word-matching studies in natural languages by the author
Language used 2. Correct : Subjects
Author Stimulus Response N of Auditory Aud_itor?/ Visual Native N
pairs &Visua anguage
Tsuru(1934) a English Japanese 36 69.0b English 57
Allport a English Hungarian 36 56.6b English 68
Rich(1953) a English Japanese 25 57.2* English 44
English Polish 25 68.8"* English 44
Brown, Black & English Chinese 21 58.9* 61.9* English 86
Horowitz(1955) English Czech 21 53.7* 61.9* English 86
English Hindi 21 59.6* 60.7* English 85
Malzman,Morrisett, English Japanese 25 55.6" English 65
& Brooks(1956) English Croatian 25 54 .8* English 48
Croatian Japanese 25 51 English 29
Brackbill & English Japanese 50 47 .2* 52.2* 51.4 English 49
Little(1957) English Hebrew 50 52.6 53.3* 53.0" English 40
English Chinese 50 49.0 49.9 50.8 English 40
Chinese Japanese 50 57.0" 53.8* 53.7* English 40
Chinese Hebrew 50 46.8" 47 .7 49.9 English 40
Hebrew Japanese 50 52.6 53.3* 50.9 English 40
Brown & Nuttal English Chinese 21 60.2* English 84
(1959) English Chinese 42 51.7"c English 96
English Hindi 21 60.5* English 84
English Hindi 42 61.7*c English 96
Chinese Hindi 21 52.2* English 71
‘Weiss(1963) English Hindi(Ant) 20 55.4" English 99
English Hindi(Mix) 20 55.7* English 101
English Chinise(Ant) 20 54.9* English 97
English Chinese(Mix) 20 55.6* English 97
Atzet & Gerard Navajo Chinese 20 50.4 Navajo 60
(1965) Navajo Hindi 20 50.1 Navajo 60
Weiss(1966) Japanese English(two) 28 60.8* English 294
Slobin(1968) English Thai 21 58* English 46
English Kanarese 20 70* English 46
English Yoruba 15 55* English 46
English Thai 21 60* English 46
English Kanarese 20 69* English 29
Siegen, Silverman, English Chinese 21 60.9* English 29
& Markel(1969) English Chech 21 59.8* English 29
English Hindi 21 57.0* English 32
English Chinese 21 60.3" English 32
English Czech 21 56.0" English 32
English Hindi 23 52.0 English 71
Kunihira(1971) English Japanese 23 58.3*d English 66
English Japanese 23 63.1%e English 66
English Japanese 23 57.4" English 58
Tanaka(1981) Japanese English 50 57.9* Japanese 50
Japanese English 50 49.6 Japanese 50
a Reported dy Brcak, Blcak, & Horowitz (1955)
b Difference from chance not reported
c Same-Different presentation
d Monotone voice
e Expressive voice
* Significant at p<.01 level
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BAEEO¥ERBRIBLTH-oITIHNEZL
v (Slobin, 1968). kic, EE&EMHICLMEYH
5, 27, BOLNALSEIEVICRELRICL
TN LV DIRRBRTHEY, £0) 2 HE
EXNDEAbYNIzHIZIE, Brackbill & Lit-
tle (1957) »*E3EL 72 & 512, NEBE—-NEE
DHELB L 2 Y THE ST ) »BEREOF
ELFI 0T, I LWHETHBIZTTH
5, LoL, ZoMAEbEDTRIZL L, HR
Eh LEDLNTWBERE2ZIT 5, 5 ICHED
TR D ERAMICIIEERTDANEMEIZL B
NRETH DY, ERICIEZDFELFEREICHED
LNTWBHRZZITS, T2, HEE~OER
2B IIEDEEERIL > T WHEL B, L7
poT, b LEENERBORHICEENLHR
Erwig, NHEBOEERRICZ L WEBREEY
v, NEE-AEENEE, I-RFRAFERE
FENLEL, BESICKELEVGELLVL DI
FRTITRVWEWI Z Eich B, &9 T,
BELLATTA 7T uHRE2BRTTHE. &
EEE & S EEO BEN 2 BARU EOBERTE Y
T2 ik zarianiwv, LerL, Z»
Lo TENEERNFRIRH L Vv ) SETI
ATEORRHOBBTH L, Balkdts, HR
TR E MR AR I 193080 b S oA
L, b o LB LR B b, RRM
RS DI EN2H, WO TERENTREE W
IRBLAMEBELZAVLIRETHE, BEFKODY
’Eﬁﬁb;}@‘%ﬂ‘]&’ﬁ?ﬁ%ﬁwt’rawor & Taylor
(1962) NENLZHAELFABICEREIN TS &
JICBbb,

51 B 3X#k
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