8@ 8l $N AO H/ $H EA GE Self Re-organizing of Language triggered b y Language Con tact A0 ED M: 0l O: y Y uic hiro MAEDA :4 !9 LZ 5. 9( y T ak ahiro SASAKI =j ?? M} M: yy Mario TOKOR O y 7D 1~ 5A =N Bg 3X Bg 3X 1! M} 9) 3X 8& 5f 2J 7W ;; 5! 2J 3X @l 96 yy Sony IT 8& 5f =j / Sony CSL 35 MW 8@ 8l $H $O <+ 8J AH ?% 2= $N 2a Dx $r 7P $F AO H/ $7 !$ @d $( $: JQ 2= $9 $k J# ;( $J %7 %9 %F %‘ $G $" $k !% $3 $& $7 $? 8@ 8l $, ;} $D J# ;( @- $K 4X $9 $k 8& 5f $O => Mh $O 0d EA E* $J ;~ 4V %9 %1 !< %k $G $N @b L@ $, B? $+ $C $? $, 8@ 8l $N JQ F0 $, Nr ;K E* $J ;~ 4V %9 %1 !< %k $G 5/ $3 $C $F $$ $k $3 $H $O L@ $i $+ $G $" $k !% 0l J} !$ 8@ 8l $O 30 It $K BP $7 $F 3+ $+ $l $? 7O $G $" $j !$ JL $N 8@ 8l $H $N @\ ?( $r LH $l F@ $J $$ !% $3 $N $h $& $J 8@ 8l $N @\ ?( $O 8@ 8l $N J# ;( @- $d F0 E* $J B& LL $K Bg $- $J 1F 6A $r 5Z $\ $9 !% K\ 8& 5f $G $O !$ 8@ 8l $r Nr ;K E* $J ;~ 4V %9 %1 !< %k $G B* $( $k \ 8@ 8l %2 !< %‘ " %b %G %k $r MQ $$ $F 8@ 8l $N @\ ?( $H $$ $& 8= >] $K $D $$ $F D4 $Y !$ 8@ 8l $N F0 E* $J B& LL $K $D $$ $F 9M ;! $9 $k !% 1 $O $8 $a $K 8@ 8l $H $O %( !< %8 %’ %s %H $N Aj 8_ :n MQ $K $h $k <+ 8J AH ?% 2= $N 2a Dx $r 7P $F AO H/ $7 !$ @d $( $: JQ 2= $9 $k J# ;( $J %7 %9 %F %‘ $G $" $k !% 8@ 8l $, ;} $D J# ;( @- $K 4X $9 $k 8& 5f $O ?M 9) @8 L? Ey $N J, Ln $G $O 0d EA E* $J ;~ 4V %9 %1 !< %k $G $N @b L@ $, B? $+ $C $? $, 8@ 8l $N JQ F0 $, Nr ;K E* $J ;~ 4V %9 %1 !< %k $G 5/ $3 $C $F $$ $k $3 $H $O L@ $i $+ $G $" $k !% 0l J} !$ 8@ 8l $O $= $N 3+ J| @- $f $( $K B> $N 8@ 8l $H $N @\ ?( $r LH $l F@ $J $$ $, !$ $3 $& $7 $? 8@ 8l $N 3+ J| @- $O 8@ 8l $, ;} $D J# ;( @- $d B? MM @- !$ N. F0 @- $J $I $H $$ $C $? F0 E* $J B& LL $K 1F 6A $r 5Z $\ $7 $F $$ $k !% K\ 8& 5f $G $O 8@ 8l $r 9= @. $9 $k MW AG $N Fb $N 0l $D $G $" $k \ 8l WC (vocabulary) " $K Ce L\ $7 $F !$ :G =i $K !$ %( !< %8 %’ %s %H $, Aj 8_ :n MQ $N %b %G %k $G $" $k 8@ 8l %2 !< %‘ (Lan ugage game) $r DL $8 $F 6& DL $N 8l WC $r H/ C# $5 $; $k 2a Dx $r <( $9 !% K\ 8& 5f $G MQ $$ $k 8@ 8l %2 !< %‘ $O Steels [2] [3] [4] $N %b %G %k $r 99 $K C1 =c 2= $7 $? $b $N $G $" $k !% $3 $N %b %G %k $G AO H/ $9 $k 8@ 8l $O ?7 $? $K %( !< %8 %’ %s %H $d %* %V %8 %’ %/ %H $, IU 2C $5 $l $F $b E, 1~ $7 F@ $k $H $$ $& E@ $G 3+ J| @- $r M- $7 $F $$ $k [2] !% <! $K !$ 0[ $J $k 8@ 8l $r ;} $D 0[ $J $k %( !< %8 %’ %s %H F1 ;N $r @\ ?( $5 $; $? $H $- $K 8@ 8l $, $I $N $h $& $K E, 1~ $9 $k $+ $r D4 $Y $k !% 2 8@ 8l $N Dj 5A %( !< %8 %’ %s %H $N =8 9g $r A = f a 1 ; :::; a m g !$ %* %V %8 %’ %/ %H $N =8 9g $r O = f o 1 ; :::; o n g $H $9 $k !% C1 8l w $O !$ %( !< %8 %’ %s %H 4V $G 6& M- $5 $l $? M- 8B $N %" %k %U %! %Y %C %H $N J8 ;z Ns $G !$ K\ 8& 5f $G $O \sa" !$ \ki" $N $h $& $K ;R 2; $H Jl 2; $N Ns $H $7 $F I= $9 !% <- =q L � O � W $O !$ %* %V %8 %’ %/ %H o 2 O $H C1 8l w 2 W $N 4V $N 4X 78 $r <( $9 !% $3 $N 4X 78 $N 3F MW AG $r O" A[ $H 8F $V !% $3 $3 $G !$ W $O C1 8l $N A4 $F $N =8 9g $r I= $9 !% 3F %( !< %8 %’ %s %H a 2 A $O $= $l $> $l 8G M- $N <- =q L a $r 0l $D ;} $D $b $N $H $9 $k !% $3 $N <- =q $O :G =i $O 6u $G =i 4| 2= $9 $k !% u ( h o; w i ; a ) $O !$ O" A[ h o; w i 2 L a $, a $K $h $C $F MQ $$ $i $l $? 2s ?t $G $" $k !% s ( h o; w i ; a ) $O !$ 0J 2< $G Dj 5A $9 $k 8@ 8l %2 !< %‘ $G O" A[ h o; w i 2 L a $r MQ $$ $? :] $K %2 !< %‘ $, @. 8y $7 $? 2s ?t $r <( $9 !% 3F O" A[ $K $O m ( h o; w i ; a ) = s ( h o; w i ; a ) =u ( h o; w i ; a ) $H Dj 5A $9 $k %9 %3 %" $, IU $$ $F $$ $k !% 3 8@ 8l %2 !< %‘ (Language game) 0l 2s $N 8@ 8l %2 !< %‘ g = h C ; i; r; o i $O !$ %3 %s %F %- %9 %H (context) C = f o j ; :::; o k g � O !$ %$ %K %7 %( !< |1|

%? (initiator) i 2 A !$ %j %7 %T %" %s %H (recipient) r 2 A !$ %H %T %C %/ o 2 C $+ $i @. $k !% 0l O" $N 8@ 8l %2 !< %‘ $N N. $l $O 0J 2< $N $h $& $K 9= @. $5 $l $F $$ $k !% 1. $" $k %3 %s %F %- %9 %H C $K $* $$ $F !$ %$ %K %7 %( !< %? i $O OC Bj $K $9 $k %* %V %8 %’ %/ %H $H $J $k %H %T %C %/ o 2 C $r 0l $D A* $V !% 2. %$ %K %7 %( !< %? $O %H %T %C %/ $r ;X $9 C1 8l $r <- =q $+ $i C5 $7 !$ $3 $N C1 8l $r I= 8= e $H $7 $F %j %7 %T %" %s %H $K OC $9 . speak ( o; L a ) = f e j e = f w jh o; w i 2 L a gg 3. %j %7 %T %" %s %H $O I= 8= e $r J9 $/ $3 $H $G $3 $l $, ;X $9 %* %V %8 %’ %/ %H $r <- =q $+ $i C5 $7 !$ %H %T %C %/ $K $J $C $F $$ $k %* %V %8 %’ %/ %H $r H $H $7 $F M= A[ $9 $k !% hear ( e; L a ) = f H j H = f o jh o; e i 2 L a gg 4. %j %7 %T %" %s %H $, M= A[ $7 $? %* %V %8 %’ %/ %H $, %3 %s %F %- %9 %H $K 4^ $^ $l $F $$ $k >l 9g !$ 0l O" $N 8@ 8l %2 !< %‘ $O @. 8y $H $_ $J $9 !% %$ %K %7 %( !< %? $, OC $9 :] $K $O !$ I= 8= e $O O" A[ $K H< $& %9 %3 %" $, $K 1~ $8 $? 3N N( $G A* Br $9 $k $3 $H $G 0l $D $K Dj $a $k !% $3 $3 $G $O $3 $N 3N N( p $r %\ %k %D %^ %s J, I[ $G 0J 2< $N $h $& $K M? $( $? !% p = exp(( m ( h o; w i ; a ) � 1) =T ) $J $* !$ 29 EY 78 ?t T $O 0.01 $H $7 $? !% B> $N <B 83 @_ Dj $O 0J 2< $N $h $& $K $J $C $F $$ $k !% � %$ %K %7 %( !< %? $N <- =q $, IT == J, $J $H $- : %$ %K %7 %( !< %? $N <- =q $K %H %T %C %/ $r I= 8= $9 $k C1 8l ( O" A[ ) $, $J $$ >l 9g !% $3 $N $H $- $O 8@ 8l %2 !< %‘ $O <: GT $H $J $j !$ %$ %K %7 %( !< %? $O $" $k 3N N( $G ?7 $? $K C1 8l $r AO $j =P $7 ( $3 $3 $G $O $3 $N 3N N( $r 0.10 $H $7 $? ) !$ $3 $l $r ?7 $? $J O" A[ $H $7 $F <- =q $K IU $1 2C $( $k !% � %j %7 %T %" %s %H $N <- =q $, IT == J, $J $H $- : %j %7 %T %" %s %H $, J9 $$ $? I= 8= e $K BP 1~ $9 $k C1 8l $, <- =q $K $J $$ >l 9g !% $3 $N >l 9g !$ %j %7 %T %" %s %H $O J9 $$ $? C1 8l $H %3 %s %F %- %9 %H Cf $N %* %V %8 %’ %/ %H $r 7k $S $D $1 $F !$ $3 $l $r ?7 $? $J O" A[ $H $7 $F <- =q $K IU $1 2C $( $k !% %2 !< %‘ $O <: GT $H $J $k !% � %3 %_ %e %K %1 !< %7 %g %s $N @. N) , IT @. N) : %j %7 %T %" %s %H $, I= 8= e $r J9 $- !$ $= $N 7k 2L M= A[ $7 $? %* %V %8 %’ %/ %H $N =8 9g H $K 1~ $8 $F !$ 99 $K 0J 2< $N ;0 $D $N >l 9g $K J, $1 $k $3 $H $, $G $- $k !% 1. @. 8y : %j %7 %T %" %s %H $, M= A[ $7 $? %* %V %8 %’ %/ %H $, %3 %s %F %- %9 %H Cf $K B8 :_ $9 $k >l 9g !$ %2 !< %‘ $O @. 8y !% $3 $N $H $- $O %$ %K %7 %( !< %? !$ %j %7 %T %" %s %H AP J} $N s ( h o; w i ; a ) 5Z $S u ( h o; w i ; a ) $r A} 2C $5 $; $k !% 2. 0U L# $, 0[ $J $k : %j %7 %T %" %s %H $, M= A[ $7 $? %* %V %8 %’ %/ %H $, %3 %s %F %- %9 %H Cf $K 0l $D $b B8 :_ $7 $J $$ >l 9g !$ %2 !< %‘ $O <: GT !% $3 $N $H $- $O %$ %K %7 %( !< %? !$ %j %7 %T %" %s %H AP J} $, MQ $$ $? O" A[ $N u ( h o; w i ; a ) $N $_ $r A} 2C $5 $; $k !% 3. [# Kf : %j %7 %T %" %s %H $, M= A[ $7 $? %* %V %8 %’ %/ %H $, J# ?t $" $j !$ $= $N 0l It $, %3 %s %F %- %9 %H Cf $K B8 :_ $9 $k >l 9g !$ %3 %s %F %- %9 %H $K B8 :_ $9 $k %* %V %8 %’ %/ %H $K 4X $9 $k O" A[ $N s ( h o; w i ; a ) $r A} 2C $5 $; $k !% B8 :_ $7 $J $$ $b $N $K $D $$ $F $O u ( h o; w i ; a ) $N $_ A} 2C $5 $; $k !% $3 $N >l 9g !" %2 !< %‘ $O @. 8y $H $_ $J $9 !% 4 8@ 8l $N AO H/ 4.1 6& DL $N 8l WC $N =P 8= ?^ 1 8@ 8l $N AO H/ $N 2a Dx ?^ 1 $O 8@ 8l %2 !< %‘ $r 7+ $j JV $9 $3 $H $G %( !< %8 %’ %s %H 4V $K 6& DL $N 8@ 8l $, 9- $^ $k MM ;R $r <( $7 $F $$ $k !% $3 $N ?^ $K $* $$ $F !$ 2# <4 $O 8@ 8l %2 !< %‘ $N 7+ $j JV $7 $N 2s ?t $r !$ =D <4 $O A4 %( !< %8 %’ %s %H $N %3 %_ %e %K %1 !< %7 %g %s $N @. 8y N( $N J? 6Q $r <( $7 $F $$ $k !% $3 $3 $G $O %( !< %8 %’ %s %H $N ?t $O 5, %* %V %8 %’ %/ %H $N ?t $O 10 $H $7 $F $$ $k !% ?^ 1 $G $O !$ ;O $a $O %( !< %8 %’ %s %H <+ ?H $, $^ $@ C1 8l $r $" $^ $j AO $j =P $7 $F $$ $J $$ $? $a $K <- =q Cf $N O" A[ $N ?t $, IT B- $7 $F $$ $k $3 $H $H !$ $" $k %* %V %8 %’ %/ %H $K $D $$ $F OC $9 $H $- $K MQ $$ $k C1 8l !$ $9 $J $o $A 2q OC $K MQ $$ $k O" A[ $, %( !< %8 %’ %s %H $K $h $C $F 0[ $J $j !$ 8@ 8l $K 0l 4S @- $, $J $$ $? $a $K %3 %_ %e %K %1 !< %7 %g %s $N @. 8y N( $O Dc $$ !% $7 $+ $7 !$ 2q OC $K MQ $$ $k C1 8l $H 0U L# $N AH 9g $; ( O" A[ ) $N |2|

� � --LANGUAGE_GAME_1-- --LANGUAGE_GAME_2-- obj: word: agent: obj: word: agent: o0 (bu) [ a0 a1 a2 a3 a4 ] o5 (di) [ a5 a6 a8 a9 ] o1 (ha) [ a0 a1 a2 a3 a4 ] (la) [ a7 ] o2 (ki) [ a0 a1 a2 a3 a4 ] o6 (lo) [ a5 a6 a7 a8 a9 ] o3 (he) [ a0 a1 a2 a3 a4 ] o7 (di) [ a5 a6 a7 a9 ] o4 (ce) [ a0 a1 a2 a3 a4 ] (na) [ a8 ] o5 (ki) [ a0 a1 a2 a3 a4 ] o8 (bi) [ a5 a6 a7 a8 a9 ] o6 (ni) [ a0 a1 a2 a3 a4 ] o9 (se) [ a5 a6 a7 a8 a9 ] o7 (qe) [ a0 ] o10 (po) [ a5 a6 a7 a8 a9 ] (ni) [ a1 a4 ] o11 (na) [ a5 a6 a7 a8 a9 ] (co) [ a2 a3 ] o12 (la) [ a5 a6 a7 a8 a9 ] o8 (co) [ a0 a1 a2 a3 ] o13 (do) [ a5 a6 a7 a8 a9 ] (ce) [ a4 ] o14 (he) [ a5 a6 a7 a8 a9 ] o9 (qe) [ a0 a1 a2 a3 a4 ] � � ?^ 2 Fs $D $N 8@ 8l %2 !< %‘ $G 7A @. $5 $l $? E5 7? E* $J 8@ 8l $N MM ;R 4v $D $+ $, %( !< %8 %’ %s %H 4V $G Dj $^ $C $F $/ $k $H !$ $^ $@ Dj $^ $C $F $$ $J $$ B> $N C1 8l $H 0U L# $N AH ( O" A[ ) $, $H $j F@ $k AH $_ 9g $o $; $N ?t $, 8: $k $3 $H $K $J $k !% $3 $& $7 $? @5 $N %U %# !< %I %P %C %/ $N 8z 2L $K $h $C $F !$ 0l 4S @- $N $" $k 8l WC $, 5^ 7c $K A} 2C $7 !$ $3 $l $K H< $C $F %3 %_ %e %K %1 !< %7 %g %s $N @. 8y N( $b A} 2C $9 $k !% 5 8@ 8l $N @\ ?( Bh 4 @a $G $O !$ 8@ 8l $, %( !< %8 %’ %s %H $N Aj 8_ :n MQ ( 8@ 8l %2 !< %‘ ) $r DL $8 $F 7A @. $5 $l $k 2a Dx $r <( $7 $? !% 4{ $K Bh 1 @a $G =R $Y $? $h $& $K !$ $3 $N $h $& $K $7 $F 7A @. $5 $l $? 8@ 8l $O ?7 $? $K %( !< %8 %’ %s %H $d %* %V %8 %’ %/ %H $, 2C $o $C $F $b E, 1~ $9 $k $3 $H $, [2] $K <( $5 $l $F $$ $k !% $3 $3 $G $O !$ JL !9 $N 8@ 8l %2 !< %‘ $G 8@ 8l $r 3M F@ $7 $? Fs $D $N %( !< %8 %’ %s %H $N =8 CD $, @\ ?( $7 $? $H $- $K !$ 0[ $J $k 8@ 8l $r $b $D %( !< %8 %’ %s %H F1 ;N $N %3 %_ %e %K %1 !< %7 %g %s $r 2D G= $K $9 $k $? $a $K !$ $= $l $> $l $N 8@ 8l $, $I $N $h $& $K JQ 2= $9 $k $+ $r D4 $Y $? !% 5.1 Hs 0l 4S @- !$ [# Kf @- $r $b $D 8@ 8l F1 ;N $N @\ ?( ?^ 2 $O 0l O" $N 8@ 8l %2 !< %‘ $r DL $8 $F %( !< %8 %’ %s %H 4V $K 7A @. $5 $l $? 8@ 8l $N MM ;R $r <( $7 $F $$ $k !% $3 $N %b %G %k $G 7A @. $5 $l $k 8@ 8l $K $O !$ <+ A3 8@ 8l $, $= $& $G $" $k $h $& $K !$ F1 0l $N %* %V %8 %’ %/ %H $r %( !< %8 %’ %s %H $K $h $C $F 0[ $J $k C1 8l $G 8F $V Hs 0l 4S @- $d !$ F1 0l $N C1 8l $, J# ?t $N %* %V %8 %’ %/ %H $r ;X $9 $h $& $J [# Kf @- $, B8 :_ $9 $k !% ?^ 2 $r $_ $k $H LANGUAGE GAME 1 ( 0J 2< LG1) $G 7A @. $5 $l $? 8@ 8l $G $O %* %V %8 %’ %/ %H o 7 !$ o 8 $K Hs 0l 4S @- $, $" $j ( %( !< %8 %’ %s %H $K $h $C $F MQ $$ $k C1 8l $, 0[ $J $k ) !$ C1 8l \ki" $K [# Kf @- $, B8 :_ $7 $F $$ $k ( o 2 $H o 5 $N Fs $D $r ;X $9 ) $3 $H $, $o $+ $k !% 0l J} !$ LANUGUAGE GAME 2 ( 0J 2< LG2) $G $O o 5 !$ o 7 $K Hs 0l 4S @- $, $" $j !$ C1 8l \di" $K [# Kf @- $, B8 :_ $7 $F $$ $k ( o 5 !$ o 7 $N Fs $D $r ;X $9 ) !% 99 $K C1 8l \he" $O LG1 !$ LG2 N> J} $N 8@ 8l $K B8 :_ $7 $F $* $j !$ N> <T $, @\ ?( $9 $k $3 $H $G [# Kf @- $N $" $k C1 8l $K $J $k !% $3 $3 $G $O o 5 !A o 9 $O LG1 !$ LG2 AP J} $N @$ 3& $K 6& DL $7 $F B8 :_ $9 $k %* %V %8 %’ %/ %H $G $" $j !$ o 0 !A o 4 !$ o 10 !A o 14 $K $D $$ $F $O $= $l $> $l LG1 !$ LG2 $K $N $_ B8 :_ $7 $F $* $j !$ Aj <j $N @$ 3& $K $O B8 :_ $7 $J $$ %* %V %8 %’ %/ %H $K $J $C $F $$ $k !% 0J >e $N $h $& $J FC D’ $r ;} $C $? 8@ 8l $r MQ $$ $k Fs $D $N =8 CD Cf $N %( !< %8 %’ %s %H $N $& $A !$ LG1 $N a 0 !$ a 1 !$ a 2 !$ a 3 !$ a 4 $H LG2 $N a 5 !$ a 6 $r @\ ?( $5 $; $F 8@ 8l %2 !< %‘ $r 10000 2s <B 9T $7 $? 7k 2L !$ ?^ 3 $K <( $7 $? 2a Dx $G 8@ 8l $O E, 1~ $7 !$ $3 $N $H $- %( !< %8 %’ %s %H 4V $K 7A @. $5 $l $F $$ $? 8@ 8l $O ?^ 4 $N $h $& $J $b $N $G $" $C $? !% $3 $3 $G @\ ?( $7 $? Fs $D $N =8 CD $O B? ?t GI !$ >/ ?t GI $N 4X |3|

?^ 3 @\ ?( 8e $N 8@ 8l $N E, 1~ � � obj: word: agent: o0 (bu) [a0 a1 a2 a3 a4 a5 a6] o1 (ha) [a0 a1 a2 a3 a4 a5 a6] *o2 (lo) [a0 a1 a2 a3 a4 a5 a6] o3 (he) [a0 a1 a2 a3 a4 a5 a6] o4 (ce) [a0 a1 a2 a3 a4 a5 a6] *o5 (di) [a0 a1 a2 a4 a5 a6] (ki) [a3] o6 (ni) [a0 a1 a2 a3 a4 a5 a6] *o7 (ko) [a0 a1 a2 a3 a4 a5 a6] *o8 (bi) [a0 a1 a2 a3 a4 a5 a6] o9 (qe) [a0 a2 a3 a4 a5 a6] (se) [a1] o10 (po) [a0 a1 a2 a3 a4 a5 a6] o11 (na) [a0 a1 a2 a3 a4 a5 a6] o12 (la) [a0 a1 a2 a3 a4 a5 a6] o13 (do) [a0 a1 a2 a3 a4 a5 a6] *o14 (co) [a0 a1 a2 a3 a4 a5] (he) [a6] � � ?^ 4 @\ ?( 8e $K 7A @. $5 $l $? 8@ 8l $N MM ;R 78 $K $" $j !$ $J $* $+ $D 8_ $$ $K Aj <j $K $O $J $$ %* %V %8 %’ %/ %H $r ;} $C $F $$ $k $, !$ $3 $N $h $& $J >l 9g !$ 8@ 8l $O 0J 2< $N $h $& $K E, 1~ $9 $k $3 $H $, [5] $K >\ $7 $/ <( $5 $l $F $$ $k !% � B? ?t GI $, MQ $$ $F $$ $? 8@ 8l $, MQ $$ $i $l $k $h $& $K $J $k !% � <+ J, $N 8@ 8l $K $J $+ $C $? %* %V %8 %’ %/ %H $K $D $$ $F $O D> @\ !$ $" $k $$ $O 4V @\ E* $K Aj <j $N 8@ 8l $+ $i <Z MQ $9 $k !% � <+ J, $N 8@ 8l $K $J $+ $C $? %* %V %8 %’ %/ %H $K $D $$ $F $N C1 8l $r ?7 $? $K AO $j =P $9 !% @\ ?( $9 $k 8@ 8l $K Hs 0l 4S @- $d [# Kf @- $, B8 :_ $9 $k >l 9g $K $O !$ $5 $i $K 0J 2< $N $h $& $J 79 8~ $, $" $k !% � 8@ 8l $K Hs 0l 4S @- $" $k $$ $O [# Kf @- $, B8 :_ $9 $k >l 9g !$ Aj <j $N 8@ 8l $+ $i D> @\ $" $k $$ $O 4V @\ E* $K 8@ 8l $r <Z MQ $9 $k $3 $H $G !$ $3 $l $, 8: >/ $9 $k $h $& $K 8@ 8l $, E, 1~ $9 $k !% � ?7 $? $K C1 8l $r AO $j =P $9 $3 $H $G Hs 0l 4S @- !$ [# Kf @- $r 8: >/ $9 $k $h $& $K 8@ 8l $, E, 1~ $9 $k !% ?^ 4 Cf $N * 0u $O @\ ?( A0 $K Hs 0l 4S @- $" $k $$ $O [# Kf @- $, B8 :_ $7 $F $$ $? 8@ 8l $r I= $7 $F $$ $k $, !$ $3 $l $i $O $$ $: $l $b @\ ?( $K $h $k 8@ 8l $N <Z MQ $r DL $8 $F D> @\ $" $k $$ $O 4V @\ E* $K Hs 0l 4S @- !$ [# Kf @- $r 8: >/ $5 $; $F $* $j !$ $h $j 3N <B $J %3 %_ %e %K %1 !< %7 %g %s $, 2D G= $K $J $C $F $$ $k !% 6 7k O@ K\ 8& 5f $G $O C1 =c $J 8@ 8l %2 !< %‘ %b %G %k $r MQ $$ $F 8@ 8l $N F0 E* $J B& LL !$ $9 $J $o $A 8@ 8l $N @\ ?( $K $h $C $F 0z $- 5/ $3 $5 $l $k 8= >] $K Cm L\ $7 $? !% $3 $& $7 $? 8@ 8l $N @\ ?( $O <+ A3 3& $K $* $1 $k 8@ 8l $G $b F| >o E* $K @8 $8 $F $* $j !$ $= $N :G $b C< E* $J Nc $, %T %8 %s !$ %/ %l %* !< %k 8@ 8l $G CN $i $l $k =t 8= >] [1] $G $" $m $& !% K\ 8& 5f $G MQ $$ $? %b %G %k $O Cj >] E* $J %b %G %k $G $" $j !$ <+ A3 8@ 8l $K $* $1 $k $3 $& $7 $? 8= >] $r D> @\ @b L@ $9 $k $b $N $G $O $J $$ $, !$ $3 $3 $G $N 7k 2L $O $3 $N $h $& $J C1 =c $J %b %G %k $G $b 8@ 8l $N ;} $D J# ;( @- $d B? MM @- !$ N. F0 @- $r @b L@ $7 F@ $k $H $$ $& $3 $H $r <( :6 $9 $k $b $N $G $" $k !% ;2 9M J8 8% [ 1 ] April M.S. McMahon. Understanding language change . Cambridge Universit y Press, 1994. [ 2 ] Luc Steels. Self-organising vocabularies. In Pr o- c e e dings of Arti�cial Life V , 1996. [ 3 ] Luc Steels. A self-organizing spacial vocabulary . Arti�cial Life Journal , 2(3), 1996. [ 4 ] Luc Steels. The sp ontaneous self-organization of an adaptive language. In Muggleton S., editor, Ma- chine Intel ligenc e , Oxford, 1996. Oxford Univ. Press. [ 5 ] Mario T ok oro Y uic hiro Maeda, T ak ahiro Sasaki. Self re-organizing of language tirggered b y ’language contact’, 1997. Submitted to ECAL‘97. |4|