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~) ~'~-'-･.~~~~~~i~,~'~'.*"i ~; ~Lt~~ ~~Li~ f~- ~ t~- V~. 

r~ ~~l~i~~~r~l~~~Fll~:~~~~flc ~~~1~ < ~~;I~::if~~~~l~ ~:D ~) C ~ i~ -

~1'x~fl~}c~~'-'-･~~J~)~~1,1C~~7~) Uf*-~~O~ *1'1~~~~ ~~~~i ~:~~~~J 
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- ~ ~' ~'(~l~~3= ~~'t~ ~ (Z)}~~:VI ~~~~:=-.･-'.-7~* ~~~ 7~). 

J)J. Ji~ L)~ ~= f*-L~iFtl /J~ ~ n}~(Z)i~:~L~f~~~~:~~~rr'~~JjT~f~,~ ~ 

f)J~~i_~-t 7~) (Johnson & Myklebust, 1964) ~ V ~ ~ **'-.J･>~~[~~',t 

,i* (Z)yE*ulc J~ 7~) 7 7" rlT - ~~ ~~ ~ f~1'~i~i.~L~;~~:~~~,-"*~'-'--i~J~- 7~) ~ ~~ I~, 

A~ rf'..'~~c~)r~~~j_Llc~~ UV~~l~~L~~ ~ f*- ~ ~ ~ (~) ~ ,~!*.~)~~ 7~)' ~c' 

C ~, I~}/i~~~~cZ)rJf~~j'L~::z~*}+--~!~~~~(~)~i:;*FI._[Ic~~1~V11C~~1:~~ U, 

r~~,~~~*P*~.~~.;~~~tr~LA~3U, J~~_ t<~L~ r~T~~~~J~;~::2~~~~"~~-;~~ U IC ;~ 

7~)* 

2. ~;i~~~j~~~:O)~~lfC:~~ly;~e~~~~)~!;~i. 

Johnson & Myklebust (1964) i~, '~'-J~:~~~~I[,'"+'~_i~~(Z)fl*'1__l~~~~~, 

J~l~~rl~, /)=Ll'r'..i' ~~: ~~~~~ I~I:/*'** I~~(~)f{~:i~~:(L)5~~l~Cy"'J~}*[~U + __ .__., i "~:;'i"_', ' .'. __~ii~' - -t" 
' '' , cV~~). U~~U, 41~~i~~A~l~~i'~~~-"Ic~~)~~~V~t~",L~'*/J~/jJ+t~~ < i~ < , 
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~~.~Jfj"~~~*-~~~O ~) IC~)t*.- ~~, ~~:I~~~~~~}~ii L) ;~ C (~~ ~~~'~!ii~.~: 

~~ ;~ f ~) -}~'=[i4~J~it U r~~~~ ~~Lf{~~;~f~C~)'=~;~lA~l~~ JJD;~ ~ 

+ =* u ' 1) ~~~T,-"*~'~~:I~*~_.f~~z~~' ~:~f~r*-*~"~;~~l+'~~iC~5~7~) I~,-*(~l~;~:al ~; U =r-~l~y~L 

' - -* '~*"**~r - - ' - ' * '* 

7) ~ ~L~~~~'~~i ~~ f~~ 7~) . 'rf~L () IC l~1 r~~~~{,~i~ C C ~~(Z)[fl~t~i~l*~~;:-*.-

f+J~ UICV~ "/J~ V~ C ~ ;~:a~-i*jl"J+'~1~~l- ~ -t ~) . 

2) /)l].'~1;~I~~[~*~!i~ J'L'~11'f":1:1~Jr~~'r'~~f~ljJIC ~.' ~.j' 7~) i~~"' ~ ~~;,f?.~~'~~1~ ~ t~~ 

7<~)~]~~"I~h~ (j ~'[i7~~~:J+'1*f"IJ U/* S, , IF"='rJ*~ti-~ Uf*" ~) ~-7~)~~i~El:=~'~..~~CD 

l~,~f~i~1*j:/~t- )~~_ ~t ~lll~~~1'*~~='T-lil4JjC~.~j~;J ~ V~~l)~1~ 7~)~il:i)u~IC:+1EI"L'I=~- 7~) 

' - . -- . ~*',** + - -(._~ c~~b~ ;:) ~ (JohnSOn & Myklebust, 1964) 
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~"-'~~~:_,f~k(~)~:~"'1{;~rf~f~~- C~i~t~~ < , ~l~~f~Ei,}~k(Z)~~("[~~~~L~2~~4'i' 
* ',* '. *'" 

+:~JJ~)*;i~~ < i~~~~~EU~V~~) (L- ~ C~~='~~ 7~)* ~i~(Z)~~:~Lb~~i~f~~~~CJ( 
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C V~ r~V~(D~~ C c I~}~., r~~ ~~~)~.]-='f~t~~4:7J~~(1_~*._H. UIC ~ ~ f-~ 
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~ ~~~ U C~(Z)~yjA, ~:~j~.i~~4~~1~~JC~~4~~ U /)}~~:f~1'~~-~) C (Z),iJx*,IJ! .. , _. . _ . , . ,** ~ 

~ ')~~~~;~ ~~~)eC"/)/"_.' < ~)~~f;~e~ (Z)[~~-i~~~~~}~1'i~-7~) C ~ C'~~'~~) 7~) 

Tohnson L~)I~ r~x._~~J~f~(~)rL~C~)~);~L~!:I~:;~:atl"~;*~~)7~)~~~~~*}J ~ UC~l~ 

~; Ci~~. C~~~i~~:~._~~.'~:~iU, ~~~~ICAi~~~/1)~~~Jb~i~, I><: 

/1-Ilj-t ~ C ~~~~r~1~1~ff:r~-~~~~~IA~ ~~,~) ;~ ~1 ~ ~~rf~'~J jJn;~C'~*1C~o < 

~ _ __ .. .~:~[~ 

lil r･~~･J~l~*-':y~:i~, n}~~~rf~~**'~~4'1'* ~ ~~ ~~i~~~"' '~~= ~･L ~; r~'==1=-;z~) ~ yjl ~ 

(Z)~~~.= f~:.~.*~.~.~~~~~ +'* ~1~ (Wing, 1967), ~.~.*.f~~~;~~ ~ (Z)A)J~~~ J~_ 

~j~JI'~i~i"~"r~:~,~~~~ L~~) ~)A)J~~l[I]l~~iC :~-~ 7~) ~~ C~ (~~*~~~*E.!J- cZ)~~~~;'_~!i~'f~i 

,*..*' . - -. - . /J~~~:~J'~~* ~'tf*'-. (L- ~~~)~)1~~~~~lJ"}~j¥.~ < ~J~~ c, 1/~/~(~)'-"~~~* 

~~~'~r~~-='1'~k ･*'~-' ,=J*~,j~ f*+ t~ (Z) ~~ , -~3- j/." Ij f .rf If=}=J (Z) 'I*Iil J~Jr.rf/r-'ii'lii .'++*+' j-'~"~:i,J~ 

/*- ~ rD ~ SCl)~J j-J ~.) C ~/J~~ ~~'~~~ 7~~' 

J,.~~^[~~~'4~lu~'i~*(Z)+1~"'~'･i c~ I~ C~ ~ 1) i~~.I~*~n"~.~ (Z)4 ~l 4*J'!~1C l'~J U C 

'*. .,* -. ' 
rfJ'f~-~･~t, ~~~.cD;Q~'~'~frfllr' ~~i,~/J~'-il~H~i;1.__~"~Jy~~~*~~._~~*~ r~~ V~ (L~ ~i 

(Hermelin & O'Conner, 1968), ;'~cD~~~:~'~ c~i~~.I~,<~T*~~~*~~1'A~' 

/J~')~:< , ~leC~~~1~-/~'~) C~~~/jJ'r~-~~(L~ ~c, ~~J~C~2~IJ=~*I~ 

I~'Fl~l(Z)~~~.~(-~~i~~~lf~*~(',-*'~]~"{i~' ~~fj'j~:~CljJ' /~ V~ ~ ~ (O'Conner 

& Hermelin, 1967) ~~7J~'+e~l~~._-. C (Z) C ~~~.~'~:l~{:A~li~J~*h 

f'~'J'IJ(Z) ~~1~~,ff=b~:._- C~ '~~*_ ~,~ C ~-'~~:~;'~~~;*'~~;<~~;;~!"_~iC~,~')~~E~ 7~) C ~ ~~l~~ ~_ 

7,.~). -)J'='~iA*~'.~~!'**~~~~=c I~, ~[E",*f~IC/J~~-/J*t~~*~I~IC~c*~~~~ < J~~'~'J,'L~' 

-3- ~~) /"J~~~!IC "J'~./'~l~(.~c~)*~*eC '~d' U IC I~~~:;t;/J~/J+' ~j:1~~ ~ ~ V ~ O f*+ 

)~ )/'~ ~ )/ /~~'(~)/r~~hi~~~i'i~~ ~'t c~V~ 7~) (Goldfarb, 1_c)61, 

Anthony. 1958. Rutter, 1966). U/J* Ut~~ u~~{~il__.fJyLJ.J~ ~ 

~ j~'_='~ f~-~~EI~~:'.,*+';~:~-~)~~_.i~.-.-1'1 ~: U-C~~,"~t~i-~-' ;~iL~:~rr~~~~5 kj (Metz, 

1967) ~ < CZ) I~ ~~I~i~y~;~l-~ ~~~i# ~.,~~ ~ ~ IC~~f"IJlc 
* ~** r* , 

r~IAi~!i~ii~. ,*iti ~ ~~ l']'t'~ ~ ~T~. 7~* ~ ~~ f._" (~~rf~i, 1978). 

Jjj"*'~'.r"~H'<JIC ~ , t.~*~:1:1<JjC ~ ~h+1'-~fj~~TiJ'~b'*~ (:~~~ 7~) ~=~- ** ~~~ 
. .' 

;~:.~) I~.:Fl~Jyii~y~:1Cr~i U-C~, ~; ~lC 2 ~~~~:(Z)~~f*~~~ {~'i ~C L~) ~~ 

/*-. 1 1)i~r~1,~-'*~.~~~L'~~~'~)/' IJ -)= 4 4~::i~ (L)f'~:~~4¥*i'f~k~CI~..~i~;~ ~(Z) c 

~~~)' k,, I '1)1~~~i~_~~~)1"i) f 4 l*~~*JC~)~~AI=1eCI~~._~~7~) ~ (~) C~ ~"~) 

~. G*oldLarb (1961) i~ ~IF~i~i~j~~~ I~"-~s~'~=7;- ~~:~~~-~- 7~) O~ 

. , ,u__. . *~- ~*~; +.. 
}C~~~"~r"*･~;.~~: J~ If~ ~~) J___.~'~{,'&~j~~:*~~'~i~~ J~ !, ~ < 4~:flJ--~- 7~) ~ i~~~V * /~"~) 

/J~, 5~~~~. ~~I' ~lJj~i~ ~ f~l~~!J~j*',~(1' ~~ i~ ~=~l~"/t-.'~f y~:~~= ~: ~~j:eCfrJrk~,:U'~~i'~~C r~~ 

F~'~'~ U ~'~)~V~ C ~ ~~.J~ ~ -4*~ C~ ~ ~ 7~) (Henuelin & O'ConnQr, 

1964) ~~ f*", ~i~1 ~7'~ C i~~t~~ (Hermelin & O Connol ~~ 

1964, O'Connor & Hermelin, 1960'), ~J;~lll'.*]*I~--"*1 ~~~.:~~*='*'~c*i~ 

~.l~~:~~ (1--Iermelin & O'Cohnor, 1967a), ~fp~=;f._~_~y~,~-~l='~j'-~}' 

j~L, ~: I,~jf~<* Ic~ )l T -~= ~l, /~) 4t~t:'1r~/J~~~ O f*-. 

J~~ll~~1C i~ C ~l) '~~) CZ)~~ ~z" IJ ~ ~ ;~･~~~･~~,~), ~･~ItL- c~~'ilJ}~~~~l~~)*-';J 
' "'~* 

)/:LI=~-7~ (~~ (_~ j,Cj~ ~/)~, ~'-h~~:~:ffJ~~:C~) 2 1)(7Z)~P-~~~' ~j /,~~*,~'-

~!.i~~/*~~~C1)V~ C~ Hermelm ~) (1967a) i~ ~lII~r~~^ 

(PA, 7 TIT ;~ f ~ //") (~)*i"V~ ~ CDi~~i~iF~)J-C~)~~~J~h~ ~ '-i~~-
I ,=,J 

4~:flJ~-~~~, PA (~)4~_~VI I~l'~-j~ji~y~:-c*i~.~'~*~~:'~*~l~~/J* ~ ~)~~ 
. '* 

j:IJ~~/I~'~~;'~;~'1c~4~_~V~ C ~"~=.1'*1.~~/-*~ Uj~:. ~'~~I ~i~~f~~~~)~3, /~;: 

V ~ ~'~ts'~;~.__~:7~~{~CD f~J f~J~i:i'~ y~. c~ i~ ~~~~*JJ J~ i'~ ~･"･l~'r~r"'~l"-'-T'--/J~~~ ~ ~d:ll"II IC 

l~*j~t~l,_..1~~;~~~)'- 7~) ~ ,+f,-r{jjj~1~~J- IC V ~ /~'~) . 

4. ~.-~'~~~~~:~~:~: [C~~] ~r ~ ~~:;~~~ 

'rf~t=~.'~(~)j~t'l*'J'Ij"Jz~~~j~j~, ~[J~~~'+-z~~~-)5*~'U U~t~~~~ U~i=;~-~- ~--~)~~i~~1!'1 

~~~t '*'*,~!/*~~) ~~ ~3~~V~ Ic ~[l~Lf'~ ~i c ~~ 6 ~~ i~~S'.-"* r~- V~ 

Hermelin ~ (1965) (Z)J*,~~l~ J~~)Ji~TJ H~Jjl~liCr~~~-J t 

7~)~+-')"J'[j;~~<*j:E~~J,*'L*.5~rf~o)-j~:)/ )/~~--'~~~, ~~ ~~i~:(7:Z)a""~)7~ r"i~!-J 

)}1'r:y~i~.I~jlt'I~~lC~L~~J~~~jJ-l~trj/)~~~]~~~7~ c~ ~~, ~,~J;~fC ~ i~: 

VDf~-V~ ~lf.*!d~lr~: c~i-~V~-~*/*~~ -J ~' /7. ~~)~~d<~~_ ~ c~ ~;~** 

7J.V~fl+t_,fc~ ~~j'- ~'i'4~;cz)~~/'~+[Jd~ll~l*U~.~~~~IJ ~~1~~['~l~~~~t~-' 

, l,=*J - J * , 
I~l] ~)- ~p.j,J'Ij~C<I-~ C (LL I'~:c7~ f~- V~ lil f~-J~._"~nEiy~~~~ai 7~~r~ ~i;~'< 4~- }C ~~_-~+~~~_: 

/Ji~'-~Of*-'. C~~L~~)c~)J~i,~j',~^.'~~, ~ ~lCjL~)'~~~J,'~~~.~*lJ=~'~~;a:"-4 )i -

)~~ U c~t~~~~ U, '~,.-i~~*+;~:~~)~~-~) C ~~ ICJ~_ ~' l~~~i,~;;~:'~:i~~ 

7~)~;,fv'~+";),~+;*~lcJ~O cV~7~)f~L--~), ~U~1~~~~ 7( - ~;~ U c~~t~~~iE 

~r ~ I~]~~f~/J~~~~lJ(Z)1~1~~"~,f~i~~}~M~l b~~ c t~~ V~. ~!J,~:-c*i~ 

'*f~"IJ c~~~* t~~V~i~~7!~~~A*~i c~~lL*j D, ;.~~'+'*~.._.'~) (Z)~;~U~~~~ ~P~Uc~) 

~l~ffE'f~ki~~~liJ*] (~)'f~~F~+~~:/~~Li~'li~:~"'3'- 7~) '~'~i~~~~:~..(D~~IS~~~~5~~*~4.~~f~~' U c~ V ~ 7~) 

(Over & Over, 1967) ~~~;･.-/'~* ~~'LICV~7~). 

~i L~ ~I I~.'];Ji:y~:~)~~I~:"~'d*~;='~~~'f,**'~,.1C ~.' Vy_ ;~ l">~~=~:j~ f~~ V1 (~~ '-.~'. ~~ 

7~)' Tubbs (1966) i~ ITPA OD ~ ~ i~c!)*,c]'~i r~lJ~l'o) 

,~;~"f;･*-~,~;~~*.~1=r~-V~, ki'- Tl~~-)= .f ;'r',~c'~:..'i'-~-i*~z*.:~~_...,A=j^,.･ftj*:~~-? .) ~ )/ ~'~~~-t 

ftl~i"~*~,~~Jl=1~y~~I~, ~~F'J*~~.,~='yE~ ;r=J',*=~-･(r~-7''.*i~ f~lV~ C ~ ~~.j~ ~ ~~ f*-. 
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'L~ J~_~ I~ ~~i ~~i T~l- ~~ 

~~ fc'Jf,~*i'*'r,.'~~~~~*'"'-"'~'=~'l,,*'.~1~"~1..=~c i~~l~~~iy~!T~eC~t~~fT~:,1~i~s'~+~jJ~~; ~~ J~~f";*~'i L / 
~
 

(O'Connor & Hermelin, 1967), ~~~ii~ <<~~~~{;~*~~~" J~~~r:__u,-.s'r]i 

'f~~~,'~#~=,'L~ii~~4~~U~V~.'~) (Craik.1966) ~-*~5'-7'~* ~~~)~'tf,_-. U 
, *^ '* 

/J* ~JllfsIJ~;, /J~d･~ (1977 ･ 1978) I~ ~Cl~'*=~'~l.~~;J;~~'t~ ? ~) 5~ 

, ",~* , 
/ ~'~~Tlr~L~~~ ~~) ~) ~ *~)~lJ~~~~~~ ~ ~; ~'L ~ ~~ ~~'~-=~l. ~~ ~~ f~L~ < 

",*. 

r~" ~)~*(lJj~~~tS~i:;~~~(~)-~fl, 2~~)~C ~~ }~(Z)~~"-~~~~ {~ /J~7C~'* ~ 

tt f~- V ~ )u~~~~-C* 1-~ !f~l~-'=~^~'=*':t~~~.';/J~ r~~1 !~~f~ t~~ ~U /.+[" .~~~ U , fl rl~~t~ yLl,jr~~~ 

l~ O~)~~i~~1~~;*~~~~~~~~'~_-.~~'T~IT.'~~f~) U f*-' . 

,~,'~f,~iC~.-1'J 7~) ~~ ~z' l) f ~ cZ)IJ*.~,1~i~'~'I~ ~:~,:i.*r~r~c*(Drf"~~~~~!~f~~,f~~ ~i~1*~ 

41)~U c~V~/~D. O'Connor & I'=-Iennelin (1972) i~, ~~i.~~; 

/J~~!~i*~i~~~i"F."*'~'~ c~~_) 7~) ~J~~.n".F~rl'l(J~ ~i_) 7~) /J*;~:- ~~--"~"-"･i U f*-/J~, '~lL~l';~y~ 

i~ -f-I~~,".~iJ~~'F'~~rf~J tC~!i<~l./=~~;o L , Iil I-~i3,f'~*ii.･:y~L~i~~f~ j~ /~) ~ y{[ll ~~l~･--rJ )1=~~.~, ~:~n"-'~~'~!~~ 

I:Y.jlC;~:n.i~~!' t7~) C ~ ~~-**-~~1 ~~O~J*~C U ~-~. /)~l~~'~~>*f~f'~C~.'V~TC ~ ~!~~*.~i'*i' 

~~.n*~~i*~' c=i~*F~'.r~~1~~/J~/f;~~. .rf¥'L- ~~ -.'~l~fc'~~, ,~,=~'f ~ l)*/J~ i~ j~~* V~ 

~c~ ~)* 'f.~*:;';t"*;"'~)'"<+~;~~:V~l ~; ~-t~･-tV¥ C ~~ ;~:...T~ U~C~L'~ ."r* * 

5 ~~~~~~~~: [_ ~j ~l~ ~~Ii.t ~ 
John"*on and Myklebust (196.1) (D/JJ"~~~'-tlC~'~E'~V-* C C c= 

~ 3 1)1C/~j'~J~~!~jl"'~- ~ . 

OrJV~'~-*r* : ~lf~ii~F~_yZ:(2)1)~~~~l"'-f{~:~*~-'=*L-/J~*~~~~~: ~-L -c~ ~~ 7~ 
'= '' *' - '. *** -

(Wing, 1976) l,~, )tiJ,,~!~l'l4JjCi~~~i~~U4~-c<C~)~~~!-*'~k:~~~~~,) ~ 
'* 

~~ c~V~ ~. )~/J~ 4 ~:(~) j7 - 1~~~)~~ ~; (Z)il~~}C~D~~;~-='~"･･~<,~~1P*_=~-~~ 

c~. J~f~]~i~y~i~~F ~ /7 II~)'~~i fOD'~~~i c~~;i~'t]L.~ 

iD 'r~'-'f~f*~~"}C(~;'~)CV~f*.* (O'Connor & Hermelin, 1965). 

U~~ u, ~~~fr.~(Z)Z~::~)~~~~[Jrf~ C~i~, ~'I~1'tllyj:~~1~~f~*~,1~iL*,c:;i'~~"'f(Z) 

~JU~t (~1- U c~~~~R~~=cZ)~~~)Jl~*1 i:~ ~+~[ i=1=i V~ f* (O Connor & 

Hermelin, 1967a). 1~fj'j･=fi~ 4 ~(~)~Ut'~~j7 1 *~ f~{;~' ~l~ 2 

~~;~~,~:-"-'?r~~~IJ4~-~-7~) ,~--'-'~~.,*t~~I'~~/~:(Z) ~J~~~}i~~C f~ i[lJ*~~;~~~l~1 ~~-~ 1) f ~~ 

i~*,;~*t~V~. ~:~/t:, C')*"L"~~)crL)~~J,~=1"~:J~_ },, ~ll*~~jLLlf-iy~lJil~!IffJ 

~ V~ ~f~l~~~･Jt~L=~~l~/~l J~. {, , J~ }, _I_~.4~'i~kC~)~'~ .'~)~~4~~~ '~-+' ~/ )l 

~~)~4~ U~'~)-3-~~~fr~~~t:~;~~C~, ~c' ~1~･~!~; *"___'iii~~:".,14lc~) ~ / l 

)~ ~C~1~~"~'S~ U ;C~c~ V~ ~ (~)/,* ~i ~ ~･i~;f:r~:]-(~- *~-() ~ . 

7;,i : I~'1r.1~i:fr'~_.'~u~(Z)~~lffJ~(Z)T~~l~~'~_.~ l~ f-{'.,1{.~.~~~~.=~..!"' (-'-~-'~ll'If~ ~)'~x='*~*.~~'~ .-* i･--,,. 

~ *-- , + , )< ..***-* , 
1978) }C,~:(A>..E44~ (DeMyer et 'al. , 1974) Ic~, ~ V~ 1) J~ 

~ IC~)j'~j}C;ts *~./v (~~V~ 7~) . 

4~i~=~~l, ~~/.'~*~~i fi7*~cl~ ~~~:f~I"J~)J c ~O 7~)<< ~f.l}. ~ 7~)~i~4~" =' ~l 
~ U c~ ~I~. ~ ~D 7~) *'i~J:JiCl~*~*~-*~~r',._.(Z) Z~) ･'~) C ~i ~~.ri~.' ~~ ~~;* ~1~Ci~ 

V~~'r~-V~ Ir?i L)~~i~,**h*1V~~~'~'((Z)~~i~:..~U~~ --jJ'j~nt UV~~( c~ +~) 

. . ~*-*'-r' , - - , ~ )jj~~c:+f+* ~~ot~~..-~~*~+^~U(~)~C;~*~I~i~-~/.Ii~_~7~)I~.^~!~ ilrf-~l~l~'y~(,~ c~ 

f*-' ~]. ~~)t~~~lc~ ~:) V~ ~c'~ ~ )ri""*~~~~:f~-' ~ fi'~l[~'f**.',( U/-- (Hermelin 

,<. - ;~'* * . 
& O'Connor, 1967b). 

C (~) J~ ~ }(L-, Ii~~.~(I~]t~ ~Pas* ~{~/--**~ljljfl/r= c <*- t~V~ I~ h*~f~'*lEyl c 

~)~ !1~~~j'~ J=__r.fl f~J IC ~~' ~~ ~ ~~ /"' ~I~.j~ *L~l~ jl~;~l _J' l-lE'] ~;j~IC Il:Idl/_k-C' ~ Ic 

, --- *"*-' * . ~ ~ *-(Frith, 1969). 

,.Y.*~3'~~~~~~*.,-- f~~'f.2 *=, 
~ -J. 

J~~Jil~, f'lr:/~~1'r-_.'y{I~~, ~i*~~*'='~r~(Z)f~L~~~"~'.=~'l;**""~:{-'iC~~"'~~~*L~~l(*,'--*-**t=.,*'j~ 

t~- ~ , 7*'~~*'-.~~~~~:'~~~ U~C-~~ ~i~)7~)-~'~)jICV(/-~f', If~l:_~J_f~J 

~~~~~~'1~ieC'f~fT=~-' U f*-~~;~~~~J/¥.~~ ~* 4'tr~~ ~ ~V~ ~ C ~ "+~*.-7J~ U'c~ 

V~~). c~ ~'~l~:, ~rf""I~~i~1i~;~(~)/~･f~~~~*, ~)*;z ~ ~' -~)i':_!~~ 

(Z)~~,[~~if~:t~~!~~+' C'~'~'~ f~-'~~ (Bartak et al. 1975) t~- ~i, ~*r~~~; 

T~f~C ~ ~_~//1)~~~1 ."~) C ~~ ICJ~J~El:~: U r~:* ~y~'t}~t~- ~ t~" V~. 

=1= *_ll **~-'---'.-~E_ : rlr~.l~1*~y~c~~)~*~~~~'~fl~f~-~~i,i{~~,+-,EE"'i-~. ~l~i~~~~~l"_ ~1~_ ~I 
~~ IJ~l ** '*~ 

- ' ***. . "*' . ~ IJ )- ~f~--~'~s:_ A~i~f~/rl*~'i=~(D~~!If~ ~~~~~~i~'f~= Iiteralness ~l 

, ,'*=,, *- , - ' = /r"/Jl~*-~~~~;i'"'(Z)/~~~f:[ (Kanner, 1946), ,~{{~~~~z~**f~L~ ~i(Z)~~*~~~~* ~~,~r~C~) ,i 
~** 7i 

~} (Wmg 1966) f~ (~~ c i~:c) 7~) 'IdflC/Si=i~~-'~'-'--'_t C ~}~., 

C ~*t ~~~) ~) f~_~i;･'_ *1~/J~;f'!~j'r~~;r'~'i'I~ ~~ j'J -~:* {,~ f~:* ~ )~' l~] ~~ii>.'~'frff IC *~ )~<.' /u ~~c* 

* , '~.* ~~ ~ C ~~ ~;~.'-~) 7~)(Tubbs, 1966. Bartak e.t al, 1975)~ 

U~~ U, C~'LI'~)_ C~):,tt-[+f~:~:~*~~~~:~~t~h7~)~fF~T~~~~l}C1)V~ C~i~ryj 

~)~~ C }~t~V~ JU~~:(DJ~ 1) Ic~I~I~rll *--,*,,~~.j~V･J *=*~~~'~--~~~~:..+, ~~~~_~~'(~r*' 

,,,. - ,. . _ ~ ~----,~*,, ~~~;~~"*,=i,i~}C~.-U~~c ~ -*~:. ~~ r~{i.'~~~~~~-,f) ~ /Ji(':4~"i) 7~) r)J _ 3~=*, ~,*_ _*:' . 

i 11l/J~n ,t~~] ~)l~~i7*~~l,~7)~ ~~)~~f J~ ) }c~ ~~;*rlJ~-'..--~;~.(Z);zJ.(Z)F*-,-~~~*...*_ 
' ~ I -1 '- "* 

;~~.* .(J~(~~',Ji:--~-~ ~~~* -C~ i~ r~" e I f+*' .'~'~ ~ l:~1 r~{Jrlf.･'rlL~'¥(Z) '-"~~~'=~z~1f~fi~~ 

. * . -- -* '. "*-', . ~;/~v'~./vl(L~/f?tS)tD~~=C~~~ 7~) (Lovaas, 1966. Hewett, 1965, 

Wolf et al.. 1967) ~~, c~ ~~)~'~)(Z)(L- ~~~. ~ ,~~( }CjJn~A~)~. 

~l)-~-,!/*'.'-'* ~~~)tL7~)'¥~~- c ~;:.O;zi[) ) 

:zl :~! ~ Ij 7}C~~l u~, i[l~~',}lT~yL~l~J~I~~1"]~L'I'Jr~r*)~f~~i~l~~l*.!)~l 

Uf-* ~~~.~"~'f/~ Uf--' i'j -~- ･-~)'F~~jJ~J~f~l L'~ f*- ~) (Baltaxe & 

Simnlons, 1975), ~~ f-*Jl~f~~'~~'~i'~.~~'~~:~~;':r~4~ Ut~- V~ ~~ ~~~:.~)'~ 

I~~~ < 7~)f~~1:~) (P¥imland, 1960r) eC4lr-･lL)7~) ~~f'd~~･T~~~~. ~l, C~ 

V ~ ~ C ~~ I"' (TL)i'rJ/r'..~)~l~~ l~ ~i~ r-L' -=--'~"'~~~C~) f*,~:~~-"~:~~ ~: ~) eC rfL~ 

' ' I- ' *' ** ** 
l/ ~)~*¥~) ',~;f I/ -~)~C~)~~:~~='*;~~:]'-~:~[~~J~,~~IC~in y.*Aj.] ,},). '-.'~ O C~~l 

L)'c~~~ .~~) c~ *l~4]+n*-~~i-~,U C~V~ 7~). 

6. ~~;~~~~:~~ [C I:~1 ~r ;~ ~~f"~bL 

~I I~-jrlli~'~'~L1 ,jJ~'ll!.1~･,_*~~4~.~)~~T'Tl' ;~~*r ~i (~) J~ O~ j'C ~L~/JL~~l -~- ~) ~~ }C l!,~] 

~~)f~j~~LI~I~ }~~AJ.._~'~'j'-r~-';{1)~~1CV~/~V1. .-r*'･='c k)~(: <, l=)i~ 

.fJ'='i-~~ L~~(D Ii~i [~:];Jn'~y~l*CX"J~~_. ~)#･;~i~'~*r~']~~)r-I~I]L'+1)~, ~JI~~~'f~*~~~C*iT/L*' 

;~~ U/*." ftfl~J~l~1-:yc~I~ll:1J~~. ~~l)-C=L* f~~)~O t*･'~~ i; C~~r~).'1) O-'~. . 

U~~U, Iii~~~l_I~~~)-~~'~･･'~)ICH~:J-J(, 4~:~~)~OZ)1 Il~-i~JIE~cl~ Q)~/"~ 

"'-jf++"(Z)~Jli-*l]'l'~bi~., i~.}{i~:f]i'f~¥/~~~;~l~)~:)~-~) ~J, p ~ (Z)i'll'~]~i['1~y~ 

/J~"J~:'~j~;'f l]TT'T~vZ) L~*~i*~-~(~.'j~'~: U-C V~ 7~). ..~- C ~(~*rl~L]/F~~llri~~ /J: 7~)'- C 

~~i-~., '~:~^('-~~D*'-~~Jt;('y',~--{~(DJ~_ -) f~~4~:~s!~fl(Ji'f~~-'>I~~~<i~/~~ < , *~' 

~) ctlil*=~'<;~~(Z)1"i~1 J f~!~*~ ~ t~H~: ;~~,7J+~ )/J~ C~c~~)/~) ('1;i,~1.1~1 

i~lJ~. 1979_). 

r[{If~~..fl~)J~*J~O C V~ 7,'"~ (:De~/Iyer et al., 197.4), 

l:1/.JI~ ~!~';',~/1"*ii(7)L)*ji~"{.~~~o*'=~ (Churcl'ull, 1972), ~~ ~*.~1=.i'*~l~.~Lr*f.{_/~ 7~) 

~,i />.~._-,_. < a)r,,~jl~~,!/fi~l~[~-'+, 4LCDl~L~~*,_~i,';~~*,-~:･--f+1~ u-C'~ V~ ~ 
. , '. + .*. . ~ -(1)f[H ~4~ I I f~~',ll yLi j~~~*1 ~*1 ;1'1]~~/ > JJ'~(~?~1~~Iij.~(*:~' ~ ~)1~)JO.)!f!.,~ 

rf'~~i('.r ;~:<r~~~LI-d-Z*,;~~;I~1L~ ~~) l"~',if*1;~/")~;.~i 7~)" /~: ~ ;('~*I~i, A., A, 
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B, B, A, A~~V~1)J~1)f~2.,-~~r~~.~lJ'~~ ;/~t c]'~f~;~~~' 

+1it~"_~-;~~ ~~~¥~)~~f~+~~~'> y~ }~~~i~;~ ~; ~~ f** ~~ ~ y jC ~~ ~ ~i:'~'"_~~~it~}f~:. U 

~'<)~~y f-* (Z) }C~~ U F1 f~j'~F_.~ui~: }~~~)･~ ~ )/ }C ~~I~~~ ~)4t~ * -* 

n~:]~~~)()f-*(Fritll' 1970a, 1~70b). *.* ~iC, ~~i~~~J}C~~. 
'7P' 

~iJ;~~t~~~~-~~)IS.~;*}C~~), rif~j~~y~}~~:~~t~~~il~U}Crr~1~LU 

"t.=')*i~~~~-/~?)/ )/ ;:~*r ~~: ~ ~)4t~'i~TiFT_h~~~Of*- (Frith, 1972). 

Frith }~ C a)~~~{.-..;~:~tl~.,~,~~i~T~i/J~ ~!~*r~~~~:~L7~) C ~ }Ci~~]~~l5 

iry, -)~i' ~(Z)Jj~~~IJIC~~]~L L il~(Z)~=~~r~]j~~;~~~C:;~~x~Jl~~~~) . 

~rf-~ ~~ IC ~~~V~ ~'~>~~) ~ h~ ~~) C ~~ ~J~ c~~,t~=~~ C ~~ ~, 
* '**' 

7~) C ~~~:~t~~~i~ c~V~ 7~)~~, C ~)~~f~~-./J* ~~*1'--'*1'-',~lff'J1~~J 7~) }Cl~. 

4,~r(~~=~~~:~ 7~) J~ ~ }C.~~l~.~･~1, 7~) . 

~:2__)ljJ~~~*1 : I~1 f~]~i~y~!-"c~ I~ , ~L -~'~))T/.' t~~ ~~ (Z) ~='~_il'~ i~ ~~A-* ~~- ~~. ~･ii~1~'jJ 

~t7~) C ~~~T~I+~~~~~~:z) 7~)~~, ~~'l~~;~~;~{/f~~;~ C ~~ ICl~~~':~1J-~ 

~~:~7~) ~ *'~~=,~~,)~~C~1~ (Win*", 1976) J;:･~i:T~)'~Iilij~ c 

~'t~;*'~*~ZI'r.*~ --'i- 7~) ~ (~) ~~ ~~:~) ~; . 

1~;r~(~'jt c~(~)~J~~{J:.*=~l~i~, ~ ~~i~(~)~i=~ffy'2)J~)r"]~~~lr~j~11 ~ir~ 

~l~i~~~i,~~iy~L ~ Il,j~*ll~;~c~)~~ rf~ ~ ~)~~~Z~ O f*"IJ~, 4,__~lV~~{*~f'.-c* 

l~ it~;17lyj:LIJ(~4~~:ec~~J1) cv~f* (~li:~~ 1977). C~~l~, 

~II~~fJ/,~)/~~Jif~~~1C=""_"~~~)*)+~~1~ ~ (L ~~;~:*7J'[.1~U c V~7~). )i;(. ~) 
'' *~ 

eC, '~l' Jf.', )~~~_ )~., )7n~J1(LJ ~~ i l) y ~77/JJ~~(i+1*I{(~l~ 

~f] MA (~~Jrf/F'f/jl) (Z)L~f~-j~~y[~{1~'I~~~~~:fLI ~~'!J~.J'L'.=. f~l /J* () ~-* 

()~~'~Ill, 1978). 

L/J~L, ,=*~~M~I~(Z)c~7~)~:J~~~1 r~Jfr}j~f~~U ~~I ~~~~ ci~ 

lilf~iirT:yj:'-Lfj~, 4~~, 5;,+~~='*=(Z)~:-,jMAcz)*~~u~~';I~i'~~~y~~~J(~'~~~~J'~, 4J.*i= 

lc~~~f+fL~l!CJ(~/)~~J~ill~~:~_~t+~UV~4~~T~~~~:u c~V~~-,_ (~~'-'FEI, 19 

78). ~~ /t, Walker & Bortper (197c5) ~ , ~{rJ~'~)j~~"r~~ c~ 

)/J~~:1.F~-~-7~) ~C_ ~/J~r~ly{fi=~~Z~:O, 7~) C ~ ;~~*~~~Xi u-c~V~ ~;. 4~ilC, 

rf~!: I Q (~) I~1 [~S~T:y~:/J~nf~lt~4~*'.','-y~ ~ I~i;/P,f.-i~)'.,_...~J~rf'T)~ )/z )/ ~~*+-;f; u 

/tl c~ ~ I~, rlil:1 ".~~'L.y_ ~. 

J~1 1 (~)fJlj"/J)L~~), ~!~~~f-'4~ (~~V~jJICJ~.O c~Tfft~~o ~~1, c~ 

~~;~) ~~~i~i~;~~~i~"~Uf*-I~' f~1'~--':~{li~, ~~;, ~t~r~-~i'~)~~i~;~L;i:~~~~ 

}~;L~yjl-L1~~ I1~~1~;}c~~{~~=! c~~ ~h~, ~~:1'i~ C)/'~J>~:.II ~ 7~)~~iC~~I~f~ 

;~:**~ L) t:~.~'I~~~C)/~~J)~;1*~~~~~*-.'~)~+~;1)1c~i,~ '=1'_V~)J~:~(J-(~~~:i~~ 

*' ,'*.* ~ . 
fik~t~jJ, ~"~~~~14~~:i) 7~) ~~j~t~~:rf~r~= ~i/,~~~.~~: c~~~" 7~) C ~i /J~;1¥ 

n~s~ ~: ~~ fc . 

7 ~~ (~l~) 
'~~J.__1l~~:~Lll. Ufc'J~ ~ ec, r+'-Ir~J~~,~it~(z)=-~-~~/)~l]lc~!;~~;~r~'yc"*~~ 

If.:f.=/zrJ~)J~'~l~~, ~*.>!~=/~f~ljJ'-'~f/J*~lTt~L=~1)~~ c~v~~~~, t~~~. 

~ ~~I~l r~-.*,~~~~y'･" v ~ ~~ f~'/'~* J~ -~) . 

~: b lc F I l~i~IET~f)'"~}~~ ~ ~~) ~ ~ ~) Ic~ ~t ~ f*-~)~;~i~~'~:F:~)~+'] 

,*~l!*[ .~*-,.~_-" f}*'*~'-* ~~i U , AI /f~_"~ (~) rT)f ~j~)~'~~ ~:~t:~*~{+~~~~~~~+. U f*- ~ * ~~ ,~E]*. ~ . 

(1) J~ i:.) ){I~_~~rl(Jf~~ ~ '-~)~ c~(z)I~-~i~/~~r}ii7~(~' ~~)~(z)l~,'*~=*,J~i 

~~~~(z)J ) }* ~,*~*~~) i, ,~)O cv~7~)(~)~J*~･~J~ c~~/*'~). ~-*~~ 

.*i~. I~I~-<J~~i,y~:(~)/7~~~J~~.~l~i:~~~~)~~~~:.f*1~~i~~i*~c~)~~~~)1;*.+~~l~_~~=',.--'-~t~-c~) 

~*~,tL~~(~*"Il~~ ~~)f~-**'+.~~t~=C~)~~~~j] ~~~ c=i~f~IV~. 1)~i~ ~ , 

~T_iJ~Li"~"'=~ ~;~:4~f~- ~i~~~~c~)~~;~~r~l~~y~~~~}~i-"-"'-~~~~r+~*;~)*;'f~l~"' 

~r~~~~:+ t~-VI C ~~}~~~i~~~(~f~j~.~~;~~7~) C ~~, C cZ).~~~'.~~A~'4~~r'*" 

~~=~~~) ~~~ f*- Jl c~~~;,}~=,~~"~i'.~~~)~. ~l,~~~~:~~5 7~) ~ . 

~; ~iC, '-~~~'~{~~4~~)~~I~'･~E*~ c~i~~:~f*+J:; ~ }C~*i 11~)~ c~(Z)'~~ 

)Jh~;f<l11~:_}C: ~v(~) J~_ ~ f~- f)r<]rf.~f~~77r~~~ ~ () c~~~ 7~) Q)~~h~EJ3 ~~h c~ 

t~~>V~ 

l~i'"~I+~~'~.fi' *~~i~ 4~l/~)~jJ*~~~~i/~)v(Z) ~- f~= -,t~) ~; , =' -

~~ jJ ~ I~~~~rfL*~1] It 7~) IC i~ ~~ (~)i~r~-'"-J~~1~~i~f･T]'/:*Li-~~ ~:~) ~) (Z)~~, 

-~~-7c, ~i] L1~)~ c(~)~~~2=)/~~~f~.'~)~~~J ("~*~)~~jJ;~;**~~~'f~p~l~~ 

c ~~ lc J~ ~ ~~ < c~)~~)J~~ ~l ~) '~ ~i_1Jt7~) C ~ ~~T~:~~b c~ ~~ ;~ 

J~ ~ ~~-~~~J) I~.~l~', ~:,*-~~] ~~~1C~ c~V~ < (L~ ~~~,~~f･~:=.- c~ 

.~L);~~)~. 

(2) ~~~:)~ c~~). I~rt~~J~･･:~LlcZ)f"""~~~'**~~l~~,*~f,t(}~'fl~j~c~~Jfyii*"'"~~* ~~ 

c~~~r~-V~. r)~~ ~, ~c' (Z)f~rf ~:~'f~~)~~(~)~~~JJ~*t~ < C~ 

i;~:i+~~~!~~ ~ ~ ICffj/{z~r~-f7~) ~c~)t~-(Z)~*, d~~~JJt~~ < U c~i~cZ) ~ 

C;~ ~~lJr~~V~~(Z)t~-(Z)1~~, J~~~iu c~~c~) t) C7'~* ~])~ttA-~~ 

~(Z)/J' I~~b~* cr~~~ f~~i~~:*,*~i='~~FJJJ*~~*~~1(Z)J,'_~l~/+,~j, /t]~;{~"*}~--'-･-*'~1~ 

*.-*,*~~,.~*_~rf'*~*,rlCr,~~:i.j~l/J~~~) 7~) ~~~~.~~ c~~~ ~~~~~1c, ~c* (Z)~~~tl~~ 

~~:_) 7~)/~~~'~T*JI~~~=~;1'1~~-~;~~r~l~y~1,i~:, ~~(Z)~1~~'1~~'~, /Jtllcz)~*~JJcD~~_.= 

T'I~].1c~)~ -_~~ < 2~;~f ~- 7~) ~ cDh~ ~i' -) /J~~~ f*~~~j c~~,":) 7~ . 
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S皿m㎜ary

AReviewofCognitiveDisord－erinAutisticChi1d－ren

Chizuk60ta，Ritsuko　Yamane，and　Shigeo　Kobayasbi

　　　　The　purpose　of　this　study　is　to　survey　the　current　studies　concerning　cognitive　disoraers　in　autistic

chi1dren，and　to　work　towards　a　better　method　of　studying　them．

　　　　The　review　was　c1assified　and（丑iscussed　accord三ng　to　the　types　of1earning　aisorder－the　aisorders

of　sensation，perception，representation，symbo1ization　ana　concept　formation－on　the　assumption　of

non－impairment　on　the　periphera1sensory　organs．

　　　　1－Disorders　of　perception

　　　　These　can　be　divided　into　a　study　of　each　sensory　characteristic　ana　the　inte工re1ationship　of

several1noda1ities．

　　　　It　has　been　suggested　that　autistics　ha▽e　difficu1ty　wi巾visua1and　auditory　processes．There

were，however，some　autistic　chi1dren　with　norma1perception　processes．They　preferred　visua1per・

ceptiona1processes　to　tacti1e　an（1auditory　perceptiona1processes　as　do　norma1chi1dren．The　autistic

chi1dren　at1ow　deve1opmenta11eve1s　had　disturbance　in　the　processe』of　extraction　given　motor　cues

］＝ather　than　visua1cues1

　　　　2．Disorders　of　representation

　　　　The　aut手stic　chi1dren　were　at　a　lower1eve1than　norma1chi1dren　in　the　representation　of　shapes　and

their　orientation．Visual　moda1ity　might　be　significant1y　preferred　among　the　different　moda1ities．

　　　　3．Disor（玉ers　of　symbo1ization

　　　　（1）　　inner1anguage

　　　　■became　c1ear　that　the　antistic　chi1dren　hαa　difficulty　in　abstract　seriation．They　tended　to　use

meaning　seriation　on　reca11as　the　norma1chi1dren　do。

　　　　（2）　　receptive1anguage

　　　　The　aut三stic　chi1dren　showed　disoraers　of　integrating　visua！or　auditory　iIlformation　as　a　meaD－

ingfu1who1e．They　seemed　to　depena　on　the　physica1characteristics　of　stimu1i．

　　　　（3）　expressive1anguage

　　　　ユ「he　studies　suggested　that　the　disorders　of　expressive　1anguage　had　apPeared　on　a　basis　of

comp1icated　combinations　of　different｛unctions　different　deve1opmental1evels．

　　　　4．Disorders　of　concept　formation

　　　　（1）　　abstraction

　　　　It　appeare（l　that　the　autistic　chi1aren　tenaed－to　think　in　rigia1y　confined　pattems，They　showed

severe　difficu1ties　in　abstracting　some　common　features．

　　　　（2）　c1assification

　　　　The　autistic　chi1dren　were　ab1e　to　form　some　concepts　of　size，shape，colour　ana　orientation．But

prob1ems　arose　with　the　c1assification　of　the　aimensions　of　their　functioning。
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　　　　From　the　view　mentioned　above，the　fo11owing　prob1ems　have　become　c1ear．

　　　　1．It　has　never　been　made　c1ear　how　the　disorders　at　the　lower　deve1opmental1eve1s　are　re1ated

to　the　ones　at　the　higher　deve1opmenta11eve1s，and　how　different　fmctions　at　the　same　deve1op－

menta11eve1s　are　re！ated－to　each　other．

　　　　2，It　is　possib1e　that　in　experimenta1studies　the　grouping　of　c11i1dren　into　deve1op㎜enta11eve1s

has　concea1ed　the二r　most　critica1individua1characteristics．

　　　　3．It　was　not　c1ear　wheth6r　they　showed　their　autistic　sympto．ms　as　a　resu1t　of　different　cognitive

ai…a・・…　b・・・・…fdiff…nta・g・…山・…ity・
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