F|K\8l0UL#%^%C%W$N<+8JAH?%2= GO @D FHN)9T@/K!?M DL?.Am9g8&5f=j 1 $O$8$a$K %$%s %? !< %M %C %H $N Ia 5Z $K H< $$ !$ Bg NL $N >p Js $r <j $K F~ $l $k $3 $H $, $G $- $k $h $& $K $J $C $? H> LL !$ >p Js $N 9? ?e $+ $i $I $N $h $& $K $7 $F I, MW $J >p Js $r <h $j =P $9 $+ $, Bg $- $J Ld Bj $H $J $C $F$$$k!%>pJs$r8zN(E*$K07$&$?$a$K!$ $3$l$^$GB??t$N>pJs8!:w%7 %9%F%‘$,3+H/$5$l $F$-$F$$$k!%$7$+$7!$$3$l$i$N%7%9 %F%‘$KMQ$$$i$l$k8!:w>r7o$O 4pK\E*$K%-!<%o!< %I $H$$$&C18l%Y!<%9$N$b$N$G$"$j !$F1$80UL#$G$"$C$F$b;H$&C18lI=8=$,0c$($P8!:w 7k2L $b 0c $C $F $7 $^ $& !% => $C $F !$ $h $j $h $$ 8! :w 7k 2L $, F@ $i $l $k $h $& $K $9 $k $? $a $K $O !$ 8! :w$rC18l%Y!<%9$NBe$o$j$K0UL#%Y!<%9$G9T$&I,MW$,$"$k !%$=$N$?$a$K!$ 2?$i$+$NJ} K!$GC18l$N0UL#I=8=$rF@$kI,MW$,$"$k!% K\>O $G >R 2p $9 $k F| K\ 8l 0U L# %^ %C %W $H $O !$ F| K\ 8l C1 8l $N 0U L# 6u 4V $X $N %^ %C %T %s %0 $r ;X $9 !%$3$3$G8@$&0UL#6u4V$O#2<!85$N2D;kE*$JI=8=$G$"$k!%$3$N#2<!85I=8=$K$*$$ $F$O!$C18l$O!$0UL#E*N‘;w@-$r5wN%$H$7$F !$0UL#E*$KN‘;w@-$N 9b$$C18l$I$&$7$O6a $/ $K!$0UL#E* $KN‘;w@-$N Dc$$C18l $I$&$7$O1s $/$KG[CV$5 $l$k!%$3$N $h$&$J0UL# %^%C %W$rMQ$$$l$P!$C18l$N0UL#$O$=$N%^%C%W>e$NFs<!85:BI8$GI=8=$9$k$3$H$,$G$-$k!% K\ >O$O !$$3 $N$h $& $J F|K\ 8l 0UL# %^%C%W $r !$ Kohonen $,Ds 0F $7 $?<+ 8J AH ?%2= 7? ?@ 7P 2s O) LV%b %G %k!J Self-Organizing Map !$N,$7 $F SOM[1] !K$r MQ$$ $F !$<+F0 9= C[ $9$k $3$H $K $D $$ $F =R $Y $k 1) !% 0J 2< !$ #2 @a $G $O !$ SOM $K$D $$ $F 4J C1 $K >R 2p $9 $k !% #3 @a $G $O !$ 1) K\>O $G >R 2p $7 $?Fb MF $O ?@ 7P 2s O) LV $r MQ$$ $? <+ A3 8@ 8l =h M} $N 0lNc $G $" $k !% ?@ 7P 2s O) LV $r MQ $$$? <+ A3 1

?^ 1: %3%[!<%M%s$N 2 <!85 SOM F|K\8l0UL#%^%C%W$r<+8JAH?%$5$;$k$K$O$I$N$h $&$J3X=,%G!<%?$r;H$($P$h$$ $+!$$^ $?!$ $3 $N $h $& $J %G !< %? $O $I $N $h $& $K SOM $K E, $9 $k $h $& $K %3 !< %G %# %s %0 $9 $l $P $h $$ $+ $K $D$$$F=R$Y$k!%#4@a$G$O7W;;5!<B83$N7k2L$K$D$$$F=R$Y$k!%$3 $NCf$G!$$^$: !$<+ 8J AH?%2=$K$h$C$FF@$i$l$?0UL#%^%C%W$,BEEv$+$I$&$+$N8!F$$r9T $& !%$=$7$F!$=>Mh $N%/ %i %9 %? %j %s %0 <j K! $H $N Hf 3S $r 9T $& $3 $H $K $h $C $F !$ SOM $N J, N‘ G= NO $r 8! >Z $9 $k $H $H$b$K0UL#%^%C%W$NFCD’$rL@$i$+$K$9$k!%99$K !$B?$/$NJQNL$,;} $C$F$$$k>pJs$r>/ ?t8D $N <g @. J, $" $k $$ $O 0x ;R $K =L Ls $9 $k $H $$ $& 0U L# $G !$ SOM $H F1 MM $K 2D ;k 2= G= NO $r M- $9B? JQ NL 2r @O <j K! $H $N Hf 3S $b 9T $$ !$ SOM $rMQ $$ $k M- 8z @- $r <( $9 !% #5 @a $G $O $^ $H $a $H :#8e$NE83+$K$D$$$F=R$Y$k!% 2 <+8JAH?%2=?@7P2sO)LV%b%G%k SOM <+ 8J AH ?% 2= ?@ 7P 2s O) LV %b %G %k SOM !J ?^ 1 !K $O 9b <! 85 F~ NO $r ;} $D #2 <! 85 G[ Ns $N %N !< %I!J%K%e!<%m%s!K$G9=@.$5$l!$0J 2<$K=R$Y$k<+8JAH?%2=$K$h$C $F9b<!85%G!<%?$r#2 <!856u4V$K$=$NFCD’$rH?1G$9$k$h$&$KHs@~7AE*$K<M1F !J%^%C%T%s%0!K $9$k$3$H$,$G $-$k!% F~NO x $, n <!85 $N %Y %/ %H %k !$ $9 $J $o $A !$ x = [ � 1 ; � 2 ; � � � ; � n ] T 2 < n !$ $J $i $P !$ 8D !9 8@8l=hM}$K$D$$$F$5$i$KCN$j$?$$FI<T$OJ88% [2, 3, 4] $r;2>H$5$l$?$$!% 2

$N%N !< %I i $O$= $l $> $l F1 $8 n <!85 $N %Y %/ %H %k m i = [ � i 1 ; � i 2 ; � � � ; � in ] T 2 < n $r;} $D $b $N $H $9$k !%$3$N %Y%/ %H%k $O;2 >H %Y%/ %H%k $H8F $V!%C" $7!$;2 >H %Y%/ %H%k $NMW AG � ij $O %N!<%I i $HF~NOMWAG � j $N4V$N=E$_$G $"$j !$ <+8JAH ?%2=2a Dx$K$* $$$F>/ $7$:$D =$@5 $5 $l$k!%6qBNE*$K$O!$ F~NO%Y%/%H%k x $,M?$($i$l$?$H$-!$$^$: !$ $=$NF~NO$r$9$Y $F$N %N!<%I$N;2>H%Y%/%H%k$HHf3S$7!$%f!<%/%j %C%I5wN%$N0lHV>.$5$$ %N!<%I$r3h@-2=$9 $k !%$=$N3h@-2=$5$l$?%N!<%I$r>!<T%N!<%I $H8F$V!%B($A!$>!<T%N!<%I c $O0J2<$N$h $&$KA*$P$l$k!% c = ar g min i fjj x � m i jjg (1) $=$7$F!$<+8JAH?%2=$,Bg6IE*$K9T$o$l$k$h$&$K !$>!<T%N!<%I$N6a K5$N%N!<%I$b3h@- 2= $5$;!$%j%i%C%/%9=hM}$r9T$& !%B($A!$3h@-2=$5$l$?$9$Y$F$N%N!<%I$KBP$7!$$=$l $i$N;2>H%Y%/%H%k$rF~NO%Y%/%H%k$K6aIU$/$h$&$K=$@5$r9T$& !% m i ( t + 1) = m i ( t ) + h ci ( t )[ x ( t ) � m i ( t )] (2) $3$3$G!$ t $O3X=,2s?t$G!$ h ci ( t ) $ONc$($P0J2<$N$h$&$KDj5A$5$l$?6aK54X?t$G$"$k!% h ci ( t ) = � ( t ) � exp ( � jj r c � r i jj 2 2 � 2 ( t ) ) (3) C"$7!$ r c 2 < 2 $H r i 2 < 2 $O$=$l$>$l>!<T%N!<%I c $H6aK5%N!<%I i $N0LCV%Y%/%H%k$G $" $k !%=>$C$F!$9‘ jj r c � r i jj $O 6aK5 %N!< %I i $, >!<T %N!< %I c $+$i N%$l $F9T $/$K $D$l !$ h ci $,>. $5 $/ $J$j m i ( t ) $N=$@5 NL $, >.$5 $/ $J $k $3$H $r 0U L#$9 $k !% $^ $? !$ � ( t ) $O3X=, N( $G!$ � ( t ) $O6aK5$NBg$-$5!JH>7B !K$G$"$k!% $3$l$i$O ;~4V$H6&$KC1D4$K8:>/ $7$F$$$/ 4X?t$G$"$j !$Nc$($P0J2<$N$h$&$J$b$N$G$"$k!% � ( t ) = � (0) T � t T ; (4) � ( t + 1) = 1 + ( � ( t ) � 1) T � t T (5) C"$7!$ � (0) $O=i4|CM$G!$ T $OAm3X=,2s?t$G$"$k!% 3

<+ 8J AH ?% 2= $, =*$C$? 8e $N%^%C%T %s %0 =h M} $O !$C1 $K F~ NO x $K BP $9 $k >! <T %N !< %I $r A*$S =P $9 [ <0 (1)] $3$H $G $" $k !% => $C $F !$ >e $K =R $Y $? <+ 8J AH ?% 2= !J B( $A !$ F~ NO %G !< %? $K 1~$8$?;2>H%Y%/%H%k$N=$@5!K$OF~NO$K%^%C %A$9$k%N!<%I$N@0Ns2a Dx$H8+$J$9$3$H$, $G$-$k!%B($A!$%^%C%A$9$k%N!<%I$rF~NO$K6a IU$1$k2aDx$G$"$k!%C"$7 !$$3$N=hM}$O Bg6IE*$K9T$o$l$k$?$a!$7k2LE*$K$O!$ ;w$?F~NO$X$N>!<T%N!<%I$, 6a$$$H$3$m$KG[CV $5$l!$$=$&$G$J$$%N!<%I$ON%$l$?$H$3$m$KG[CV$5$l$k$h$&$K$J$k!% 0lHL E* $K !$ 3X =, $O !V @0 Ns !W $H !V Hy D4@0 !W $N Fs$D $N %U %’ !< %: $K J, $1 $F9T $o $l $k !% $D $^$j !$ >e$K =R $Y $?<+ 8J AH?% 2= %"%k %4 %j%: %‘ $O<B :] !$ Fs2s ;H $o$l $k $3$H $K $J$k !% C" $7!$ !V @0Ns !W%U%’!< %: $G$O !$ � ( t ) $H � ( t ) $N=i 4| CM $r6& $K Bg$- $/ <h $j !$;~4V$H 6& $K (4)(5) $K=> $C $F8: >/ $7$F 9T $/ !% %N !<%I $N G[CV $N 4pK\ 7A $O$3 $N %U %’ !< %:$G 7A @.$5 $l $k!% 0l J}!$ ;D $j $N %U%’!< %: $G $O � ( t ) $H � ( t ) $O >. $5 $$ CM $N$^ $^ D9 ;~ 4V $+ $1$F =i 4| %U%’!< %: $G 7A @.$5$l$?4pK\7A$rHyD4@0$9$k!% 3 0UL#%^%C%W$N<+8JAH?%2= K\>O$G>R 2p$9$k0UL# %^%C%W$N<h$j07 $&BP>]$O F|K\8lL>;l $K8BDj$9$k !%K\@a$G$O!$ F|K\8lL>;l$N0UL#%^%C%W$r<+8JAH?%$5$;$k$?$a $K!$$I$N$h$&$J3X =,%G!<%?$rMQ$$$l $P$h$$$+!$$^$?!$$3$N$h$&$J%G!<%?$r$I $N$h$&$K%3!<%G%#%s%0 $9$l$P$h$$$+$K$D$$ $F=R$Y$k!% 3.1 3X=,%G!<%? L> ;l $N 0U L# %^%C%W $r <+ 8J AH ?% 2= $5 $; $k $? $a $K $O !$L> ;l 4V $N 0U L# E* $J 4X 78 $r H? 1G $G$-$k$h$&$J3X=,%G!<%?$,I,MW$G$"$k!%0lHLE* $K!$L>;l4V$N0UL# E*$J4X78$OL>;l$H 6&5/$9$kF0;l$d7AMF;l!$$5$i$K$O78$j@h $NC18l$J$I$rDL$8$F7k$S$D $1$k$3$H$,$G$- $k!%$3$3$G$O!$0lHV4JC1$KL>;l4V$N 4X78$r6&5/$9$kO"BN=$>~MWAG $rDL$8$F7k$S$D$1 $k$3 $H $H $7 $? !% O" BN =$ >~ MW AG $H $O !$ L> ;l 6g $K $* $$ $F !$ 7A MF ;l !$ 7A MF F0 ;l !J !\ $J !K !$ L> ;l!J !\$N!K$H$$$C$?$h$&$K!$8e$m$N<gL>;l$r=$>~$9$k$b$N$r;X$9 !%<B:]!$$"$k0UL# 4

$G$O!$0UL#E*$K6a$$L>;l$I$&$7$OB?$/$N6&DL$9 $kO"BN=$>~MWAG$r;}$A!$ 0UL#E*$K1s $$L>;l$I$&$7$O$"$^$j6&DL$9$kO"BN=$>~MWAG$r;}$? $J$$$H9M$($k$3$H$,$G$- $k!%$3 $3 $G!V;W $$!W !$ !V5$;}!W !$$=$7$F!V4Q E@!W$H$$ $&;0 $D$NL> ;l$r Nc$H$7 $F9M $($h$& !% !V;W $$!W$H!V5$;}!W$O0UL#E*$K6a$$L>;l$I$&$7 $N$?$a!$6&DL$9$kO"BN=$>~ MWAG!V$&$l$7 $$!W $d !V $" $3 $, $l $N !W $r ;} $A F@ $k !% $7 $+ $7 0l J} !$ !V ;W $$ !W $d !V 5$ ;} !W $H 0U L# E* $K 1s $$ 4X 78$K$"$kL>;l!V4QE@!W$O!$F1MM$JO"BN=$>~MWAG $r;}$D$3$H$,$G$-$J$$!%=> $C$F!$$3 $3$G$O!$8D!9$NL>;l$r$=$l$H6&5/$9$kO"BN=$>~ MWAG$N%;%C%H$rMQ$$$FDj 5A$7!$$=$N %;%C%H$r3X=,%G!<%?$H$9$k!% L>;l 6g $r 9= @. $9 $k O" BN =$ >~ MW AG $H Ho =$ >~ L> ;l $N 4V $K $O <o !9 $N 4X 78 $, B8 :_ $9 $k !% $? $H$($P!$ !V$&$l $7$$;W$$ !W $NNc$G $O!$ O"BN =$>~MWAG !V$&$l$7$$ !W $OL>;l !V;W$$!W $N6q BNE*$JFbMF$r I=$9 !% 0lJ}!$ !VB@O: $N;W$$ !W $NNc$G $O!$ !V B@O:$N !W $O !V;W$$ !W $N =jM-<T $r I=$9 !% O"BN=$>~MW AG$OL>;l $NB0@-$H$7 $FF/$/>l9g $b$"$k!% Nc $($P!$ !V@V$$%j%s %4!W $N Nc$G$O!$ !V@V $$!W $O !V%j%s%4 !W $NB0@- $G$"$k!% $3$l$i $N4X78$N $&$A!$ O" BN=$>~MW AG$, Ho=$>~L>;l$N6qBNE*$JFbMF$rI=$9$b$N$OFC$K<+8J AH?%2=$K$H$C$FM- 8z$G$"$k$H9M$( $i$l$k!%$J$<$J$i!$Ho=$>~L>;l$N6q BNE*$JFbMF$rI=$9O"BN=$>~MW AG$OHo=$>~L>;l$H 6&DL$9$k0UL#MWAG$r;}$C$F$$$k$+$i$G$"$k!%$9$J $o$A!$$3$N<o$NL>;l6g $N>l9g!$Ho =$>~L>;l$O!$O"BN=$>~MWAG$NI=$9;vJA$r Cj>]2=$7$?0UL#$r;}$D$H9M $($k$3$H$,$G$- $k!% Nc $( $P !$ !V ;W $$ !W $O !V $& $l $7 $$ !W $r Cj >] 2= $7 $? 0U L# $r ;} $A !$ !V $& $l $7 $$ !W $O !V ;W $$ !W $r6qBN2=$7$?I= 8=$G!$ 8_$$$K !$ !V;W$$ !W $H$$ $&0UL# MWAG$r6& M-$7$F $$$k !J>\:Y$O J88% [5] $r;2>H!K !% $=$N $? $a !$ L> ;l $N 0U L# %^ %C %W $N 9= C[ $K !$ $^ $: $3 $N %? %$ %W $N %G !< %? $r Cj =P $7 $F MQ $$ $k $3 $H$K $7$? !%I= 1 $O ?7J9 $+$i ?M<j $G<} =8$7 $?!$O" BN =$>~ MWAG $,L> ;l$N 6qBN E*$J Fb MF$r I= $9 $h $& $J %G !< %? $r <( $9 !% $3 $N I= $N 1 NsL\ $O Ho =$ >~ L> ;l $G $" $j !$ 2 NsL\ $O 6& 5/ $9 $kO"BN=$>~MWAG$G$"$k!%$3$NI=$+$i$bJ,$+$k$h$&$K !$O"BN=$>~MWAG$H$7$F !$7AMF;l $NB>!$7AMFF0;l!$$=$7$F!VL>;l!\$N!W $bMQ$$$i$l$F$$$k!%C"$7!$ $3$N%?%$%W$N%G!< %?$O<+F0Cj=P$,:$Fq$G8@8l3X$N@lLg2H$KMj$i$J$1$l $P$J$i$J$$$?$a!$ %G!<%?$N<}=8 $K%3%9%H$,$+$+$k!%$=$N$?$a!$$5$i$K!$ O"BN=$>~MWAG$HHo=$>~ L>;l$N4X78$r9MN8$; 5

I= 1: <}=8$5$l$?%G!<%?$NNc L>;l O"BN=$>~MWAG ;W$$ $&$l $7 $$ !$ $" $3 $, $l $N !$ 5$ $N FG $J !$ $$ $H $7 $$ !$ � � � !% 5$;} $&$l$7$$ !$ $" $3$,$l $N!$ $$$$2C8: $J!$ $&$i$d $^$7 $$!$ � � � !% 4QE@ %"%+%G%_%C%/$J!$650iE*$J!$Nr;K$N!$ � � � !% . . . . . . $:$K7AMF;l$H7AMFF0;l$r6&5/8l$H$9$kL>;l6g $r?7J9$+$i<+F0Cj=P$7 $FMQ$$$?L>;l0U L#%^%C%W$N9=C[$b;n$_$?!% 3.2 %G!<%?%3!<%G%#%s%0 A0 $N @a $G =R $Y $? $h $& $K !$8D!9$N L> ;l $O 6& 5/ $9 $k O" BN =$ >~ MW AG $N %;%C%H $G Dj 5A $9 $k!%Nc$($P!$I= 1 $+$iL>;l!V;W$$!W$r ;W$$!a f $&$l$7$$!$$"$3$,$l$N!$5$$NFG$J , � � � g $N $h$& $KDj 5A$9 $k!%$3 $3$G !$0lHL $K ! <oN‘ $NL> ;l w i ( i = 1 ; � � � ; ! ) $, B8:_ $7!$$= $l $i$N 0U L# %^ %C %W $r 9= C[ $9 $k $H 2> Dj $9 $k !% $3 $N $h $& $J >l 9g !$ L> ;l w i $O0J 2< $N $h $& $K O" BN=$>~MWAG$N%;%C%H$GDj5A$5$l$k!% w i = f a ( i ) 1 ; a ( i ) 2 ; � � � ; a ( i ) � i g (6) C"$7 !$ a ( i ) j $O w i $H6& 5/ $9 $k j HV L\ $N O" BN =$ >~ MW AG $G !$ � i $O w i $H6& 5/ $9 $k O" BN =$ >~ MW AG $N?t $G$" $k!%$3$N $h$& $KDj 5A$5$l $?L> ;l$r SOM $,<h$j 07$( $k$h $&$K$9 $k$? $a$K $O$^$:$=$l$i$r%3!<%G%#%s%0!J%Y%/%H%k$GI=8=!K $7$J$1$l$P$J$i$J$$!% %3!<%G%#%s %0$NJ}K!$H$7$F$O!$$^$:1Q8l$N0UL#%^%C%W $N9=C[$KMQ$$$i$l$F$-$? !V%i%s%@%‘%3!< %G%# %s %0 K! !W [6] $,9M $($i $l $k !% $7 $+$7 !$ $3 $N J} K!$O F| K\ 8l%^ %C %W $N 9=C[ $K $* $$$F $" 6

$^$jM-8z$G$J$$$3$H$,@h9T<B83$K$h$C$FH=L@$7$?$? $a!$Aj4X%3!<%G %#%s%0K!$r?7$? $KDs0F$7$?!%0J2<!$$3$NFs$D$N%3!<%G%#%s%0K!$K$D$$$F=R$Y$k!% 3.2.1 %i%s%@%‘%3!<%G%#%s%0K! %i %s %@ %‘ %3 !< %G %# %s %0 K! $K $* $$ $F $O !$ L> ;l w i $r%3 !< %G %# %s %0 $9 $k $? $a $K !$ $^ $: $= $l$rDj5A$9$kO"BN =$>~MWAG a ( i ) j ( j = 1 ; � � � ; � i ) [ <0 (6)] $r%3!<%G%# %s%0 $9$k!% $9$Y$F $N 0[$J$kO" BN=$>~MWAG $K$G$-$k$@ $18_$$$KFH N)$9$k%3 !<%I$rIUM? $9$k$?$a$K !$8D!9 $NO"BN=$>~MWAG$rC10L%N%k%‘$N n <!85%i%s%@%‘%Y%/%H%k V ( a ( i ) j ) = [ v ( i ) j 1 ; v ( i ) j 2 ; � � � ; v ( i ) j n ] T (7) $G %3!<%G%#%s%0$9 $k!%$3$N$h$&$J %Y%/%H%k$O !$8D!9$NMWAG v ( i ) j k $r$=$l$>$l%< %mJ?6Q $r;}$DFHN)$J%,%&%9J,I[$+$i@8@.$7!$$= $l$rBg$-$5#1$N%Y%/%H%k$K @55,2=$9$k$3$H $K $h$C$F F@$i $l$k 2) !%$3 $N$h $& $KF@ $i$l $? V ( a ( i ) j ) $d V ( a ( i ) k ) $O6a ;w E*$K D>8r $7 $F$$ $k$H9M$( $F $h$/ !$ >/ $J $/$H $b E}7W E*$K FH N)$7 $F$$ $k [6] !% => $C $F !$ L> ;l w i $O!$ <0 (6) $K <( $5 $l $? 8D!9$NO" BN =$ >~ MW AG$r I= $9 %Y %/ %H%k [ <0 (7)] $N OB $G %3!< %G%#%s %0 $9 $k $3 $H$,$G$-$k!%$9$J$o$A!$ V ( w i ) = j = a i X j =1 V ( a ( i ) j ) = [ j = a i X j =1 v ( i ) j 1 ; j = a i X j =1 v ( i ) j 2 ; � � � ; j = a i X j =1 v ( i ) j n ] T (8) $"$k$$$O!$L>;l w i $NDj5A$r<0 (6) $NBe$o$j$K!$$=$NL>;l<+?H$bMQ$$$F w i = f w i ; a ( i ) 1 ; a ( i ) 2 ; � � � ; a ( i ) � i g (9) $N$h$&$KDj5A$9$l$P!$L>;l w i $O0J2<$N$h$&$K%3!<%G%#%s%0$9$k$3$H$b$G$-$k!’ V ( w i ) = [ "V 0 ( w i ) ; P j = a i j =1 v ( i ) j 1 a i ; P j = a i j =1 v ( i ) j 2 a i ; � � � ; P j = a i j =1 v ( i ) j n a i ] T (10) C"$7!$ " $ONc $( $P 0.2 $N$h$& $J >.$5 $J Dj?t $G !$ V 0 ( w i ) $O<0 (7) $K<($9 V ( a ( i ) j ) $HF1MM !$ %i%s%@%‘E*$K@8@.$5$l$k%Y%/%H%k$G$"$k!% 2) v ( i ) j k $O Press $i$,=q$$$?%W%m%0%i%‘ [7] $rMQ$$$F@8@.$9$k$3$H$,$G$-$k!% 7

I= 2: L>;l$NAj4X9TNs w 1 w 2 � � � w ! w 1 d 11 d 12 � � � d 1 ! w 2 d 21 d 22 � � � d 2 ! . . . . . . w ! d w 1 d w 2 � � � d w ! 3.2.2 Aj4X%3!<%G%#%s%0K! Aj4X %3 !< %G %# %s %0 K! $K $* $$ $F $O !$ $^ $: !$ $= $l $> $l Fs $D $N L> ;l 4V $N 0U L# E* Aj 4X !J $" $k$$$O0UL#E*5w N%!K $rH?1G$9 $k$b$N $r5a$a $k!% $3 $3$G$O !$ L> ;l w i $HL>;l w j 4V$N0U L#E* 5w N% d ij $r (6) $N Dj 5A <0 $r MQ $$ $F 0J 2< $N $h $& $J 7W ;; <0 $K $h $C $F 5a $a $k $3 $H $H $7 $? !% d ij = 8 < : ( � i � c ij )+( � j � c ij ) � i + � j � c ij $b$7 i 6 = j 0 $=$NB> (11) C"$7!$ � i $H � j $O$=$l$>$l w i $H w j $,6&5/$9$kO"BN=$>~ MWAG$N?t$G!$ c ij $O w i $H w j $K 6&DL$9 $kO"BN =$>~MW AG$N?t $G$"$k !%=>$C$F!$0UL# E*4X78 d ij $OL>;l w i $H w j $N4V $K$I$l$@$16&DL$NO"BN=$>~MWAG$r;}$D$+$H$$ $&0UL#$G$NN>L>;l4V$N @55,2=$5$l$?5w N% $G $"$k !%B($A !$ d ij $,>. $5$1 $l$P !$N>L> ;l $O0U L#E* $K6a $/ !$ d ij $,Bg $-$1 $l$P !$N> L>;l$O0UL#E*$K1s$$!% 8D !9 $N d ij $OL> ;l w i $HL>;l w j $N4V $N6I =j E* $J4X 78 $N$_ $r H?1G $7 $F $$$k $, !$ $3$N $h $& $J8D!9$N 6I=j 0UL# E*5w N% $+$i I= 2 $K <($9 $h$& $J9T Ns$r :n @.$9 $l$P !$3F9T $O$= $l $>$l8+=P$7$H$J$kL>;l$H$=$l $r=|$$$? ! � 1 8D$NL>;l$H$N6I=j0UL# E*5wN%$+$i9= @. $5$l$F$$$k$3$H$,J,$+$k!%B($A!$3F 9T$O$"$kDxEYBg6IE*$K$=$N8+ =P$7$H$J$kL>;l$H B>$NL>;l$H$N0UL#E*$J4X78$rH?1G$7$F$$$k$H9M$($i$l$k!% =>$C$F!$ Aj4X%3!< %G%#%s %0K!$G$O!$ L>;l w i $r$3$N9TNs$rMQ$$$F0J2<$N $h$&$JB? <!85%Y%/%H%k$K%3!<%G%#%s%0$9$k!% V ( w i ) = [ d i 1 ; d i 2 ; � � � ; d i! ] T (12) 8

$3 $3 $G !$ V ( w i ) 2 < ! $O SOM $N F~ NO $G $" $k!J B( $A !$ x = V ( w i ) !$ n = ! !K !%B( $A !$ SOM $N Lr 3d $O !$ $3 $N $h $& $J B? <! 85 %Y %/ %H %k $r <+ 8J AH ?% 2= $K $h $C $F $= $l $i $N 4V $K B8 :_ $9$k0UL#4X78$r82:_2=$5$;$F#2<!85E*$KI=8=$9$k$3$H$G$"$k!% 4 7W;;5!<B83 4.1 <B83$KMQ$$$?%G!<%? 7W;; 5! <B 83 $G $O !$ 3.1 @a$G =R $Y $? Fs <o N‘ $N3X =, %G !< %? $r MQ $$ $? !% 6q BN E* $K $O $^ $: !$ KhF|?7J9$+$i?M<j$G<}=8$7$?!$O"BN=$>~ MWAG$,L>;l$N6qBNE*$JFbMF $rI=$9$h$&$JL> ;l6g$rMQ$$$? !J :#8e !$ $3$N%G !<%?$r %G!< %?#1$H 8@$&!K !% L> ;l$N<o N‘ ! $O 66 !$ O"BN =$ >~ MW AG $N$N $Y Am ?t P i = ! i =1 � i $O 7,852 !$O" BN=$ >~ MW AG$N 0[ $J $jAm ?t $O 4,998 $G $"$C$? !% $3 $N$&$A!$L> ;l!V>uBV!W$N O"BN=$>~ MWAG$N?t!J � >uBV = 391 !K$,$b$C$H$bB? $/ !$L>;l !VCf#2!W 3) $NO"BN=$>~MWAG$N ?t !J � Cf 2 = 4 !K$,$b $C$H$b>/ $J$+$C $?!% $^$?!$ L>;l !V;W $$ !W$H!V5$ ;}!W$, $b$C$H$b B?$/ 6&DL $NO"BN =$>~ MWAG $r;} $A!J c ;W$$ ; 5$;} = 79 !K !$B??t $NL>;l$,8_$$$K6&DL$9$kO"BN=$>~MWAG$r;}$?$J$+$C$?!% <! $K !$ #8 G/ J, $N Kh F| ?7 J9 $+ $i 6& 5/ $9 $k 7A MF ;l $H 7A MF F0 ;l $N IQ EY =g $+ $i <+ F0 E* $K =8 $a$?7AMF;l!?7AMFF0;l$HL>;l$G9=@.$5$l$k$h$&$JL>;l6g $rMQ$$$?!J:#8e!$ $3$N%G!< %?$r%G !<%? #2 $H8@ $& !K !% L> ;l $N <oN‘ ! $O 100 !$ 7AMF ;l !?7A MF F0 ;l$N $N $YAm ?t P i = ! i =1 � i $O 33,870 !$7AMF ;l!?7AMFF0 ;l$N0[$J$jAm ?t$O 4,023 $G $"$C$?!%$3$N$&$A !$L>;l!V$b $N !W$H6&5/ $9$k7A MF;l!? 7AMFF0 ;l$N?t!J � $b$N = 1 ; 870 !K$, $b$C$H$bB? $/ !$L>;l!V@/ <#2H !W $H 6& 5/ $9 $k 7A MF ;l !? 7A MF F0 ;l $N ?t !J � @/<#2H = 192 !K $, $b $C $H $b >/ $J $+ $C $? !% $^ $?!$L>;l!V$b$N!W$H!V$3$H!W $K6&DL$7$F6&5/$9$k7AMF;l!?7AMFF0 ;l$N?t$,$b$C$H$b B? $/!J c $b$N!$$3$H = 764 !K !$L>;l!V 3h F0 !W$H!V 5$ J, !W$K 6& 5/ $9 $k 7A MF ;l !? 7A MF F0 ;l $, $b$C$H$b>/$J$+$C$?!J c 3hF0!$5$J, = 6 !K !% 3) E:;z $OF1 $8 C1 8l $N !J O" BN=$ >~ MW AG $N4Q E@ $+ $i$N !K 0[ $J$k 0U L# $r 6hJL $9 $k $?$a $K MQ $$ $F$$ $k !% Nc $( $P !$ !V$/$i$d$_$N Cf !W$H!V?7 $7$$ Cf !J$+ $i0l$D$r A*$V!K !W$N>l9g$G $O!$O"BN=$ >~8l72$N @-3J$, 0[$J$k !JA0 <T $, >u BV !$ 8e <T $, HO 0O $r I= $9 !K $N $G !$ !V Cf #1 !W !J >u BV !K !$ !V Cf #2 !W !J HO 0O !K $J $I $H $7 $F 6h JL $7 $F $* $$ $? !% 9

4.2 SOM $K$h$k<B837k2L <B83$KMQ$$$? %Q%i%a!<%? $O!$ %G!< %?#1$H%G !<%?#2$N$I $A$i$N>l 9g$G$b!$ SOM $X $N F~ NO$N <! 85 ! $, 0[ $J$C$?0J 30 !$$9$Y $FF1 $8 $h$& $K @_Dj $7$? !%6q BNE* $K!$ SOM $O 13 � 13 $N 2 <!85 G[ Ns $N %N !< %I $G 9= @.$7 !$ 6a K5 $N 7A>u $O O; 3Q 7A $K $7 $? !% @0 Ns %U %’ !< %: $K$* $$ $F $O !$ 3X =, Am 2s ?t T $r 10,000 $K !$ 3X =, N( $N =i 4| CM � (0) $r 0.1 $K !$ $= $7 $F !$ 6a K5$N=i4|H> 7B � (0) $r 13 !J B($A !$ SOM $ND>7B$K Ey$7$$ !K $K @_Dj$7 $?!% HyD4@0 %U %’ !< %: $K$*$$$F$O!$3X=,Am2s?t T $r 100,000 $K!$3X=,N( $N=i4|CM � (0) $r 0.02 $K!$$=$7 $F!$ 6a K5 $N=i 4| H> 7B � (0) $r 13 $K@_Dj $7$? !% =i 4| ;2>H %Y %/ %H%k m i (0) $O 0.0 $+$i 1.0 $^ $G $N Mp ?t CM $+ $i $J $k !% SOM $X $N F~ NO $N <! 85 $O %i %s %@ %‘ %3 !< %G%#%s %0 $N >l 9g $G $O !J<0 (8) $N n $r!K 10 $+$i 500 $^$G JQ2=$5 $;$F@_Dj $7$?!%0lJ} !$Aj4X%3 !<%G%#%s%0$N >l9g$G$O!$F~NO%Y%/%H%k$N<!85$O<h$j07$&L>;l $N?t$KEy$7$$$N$G!$ %G!<%?#1$H%G!< %?#2$N>l9g$G!J<0 (12) $N ! $,!K$=$l$>$l 60 $H 100 $G$"$C$?!% $^$: !$ %i %s %@ %‘ %3 !<%G %# %s %0 K! $r MQ $$ $? 7W;; 5! <B 83 $r 9T $C $? !% $= $N 7k2L !$ F~ NO %Y %/%H %k $N <! 85 $r >. $5 $/ <h $C $F $b Bg $- $/ <h $C $F $b !$ $^ $? !$ L> ;l $N Dj 5A $K <0 (6) $r MQ $$ $F $b<0 (9) $rMQ$$$F$b !$ ==J, G<F@ $N9T$/ F|K\ 8l0UL# %^ %C %W$r F@$k$3 $H$, $G$-$J $+ $C $?!% $=$N$?$a!$F|K\8l$N0UL#%^%C%W$N<+8JAH?% 2=$KAj4X%3!<%G%#%s%0 K!$rMQ$$$k$3$H$K $7$?!%0J2<!$Aj4X%3!<%G%#%s%0K!$rMQ $$$FF@$i$l$?#2<oN‘$N0UL#%^ %C%W$r<($9$H$H $b$K4JC1$J@bL@$r9T$& !%$h$j>\:Y$J$3$H$rCN$j$?$$FI<T$OJ88% [8] $r;2>H$5$l$?$$!% ?^ 2(a) $K%G!<%? #1$r MQ$$ $FF@ $i$l $?L> ;l$N 0UL# %^ %C %W $r<( $7!$ ?^ 2(b) $K$3$l$r ?M <j$G0UL#E*$K<7$D$NNN0h!J%0%k!<%W!K$KJ,$1$??^$r<($9 !%Nc$($P!$:8>e$+$i:82< $^$G$N NN 0h $K %^ %C %T %s %0$5 $l $? L> ;l !J ;W $$ !$ 5$ !$ 5$ ;} !$ 5$ J, !$ $/ $i $$ !$ � � � !$ $I $s Dl!$ ?’ 2 !K $O 4p K\ E* $K !c 46 >p !& 46 3P !d $r I= $9 $b $N $H 9M $( $F $h $$ !% $3 $N %0 %k !< %W $O $h $j >\ :Y $K$O D> @\ 46 >p $r I= $9 $b $N !J ;W $$ !$ 5$ !$ 5$ ;} !$ 5$ J, !$ � � � !$ $? $a B) !$ ?’ 2 !K $H 46 >p $N Dx EY $rI=$9$b$N!J$/$i$$!$$[$I!$$I$sDl!K $KJ,$1$i$l$k!%$3$NNN0h$K$O !$:8C<Cf1{$KL> ;l !V6u 5$!W $, =P8= $7$F$$ $k$, !$ $3$l $O !V5$ $^$: $$ 6u5$ !W $J $I$N$h $&$K !VJ70O 5$!W $r I=$9L>;l$G$"$k!% O"BN=$>~ MWAG$+$i $_$k$H!$ !V 6u5$!W $O !c46>p !& 463P!d $NL>;l$H 6&DL 10

?^ 2(a) %G!<%?#1$rMQ$$$?0UL#%^%C%W ?^ 2(b) 0UL#%^%C%W$KBP1~$9$k0UL#%0 %k!<%W $NO"BN=$>~MWAG$rB?$/;}$D$,!$$=$l$@$1$G$O$J$/!c MM;R!d$NNN0h$NL>;l!J MM;R!$6u 5$!$ 5$G[ !$ MMAj !K $H $b 6&DL $9 $kO" BN =$>~ MW AG$, B?$$ !J Nc$( $P !VIT 2:$J 6u5$ !W !K !% => $C $F!$ ?^ 2(b) $N0U L# %0%k !< %W$N ?^ $G$O !c MM ;R!d $N NN0h $N 0l It$r !c 46>p !& 463P !d $N NN0h $K=E$M$F?^<($7$F$$$k!%$^$?!$F1MM$NNc$H$7$F!$ L>;l!VMM;R!W $O!cMM;R!d$NNN0h$@ $1$G$J $/ !$ !c 46 >p !& 46 3P!d $N NN 0h !J Nc $( $P !V46 7c $N MM;R !W !K $d !$ !c >u BV !& >u 67 !d $NNN 0h!J Nc$($P!V 0-@o6lF. $N MM;R !W !K$H$bO"BN=$>~MW AG$r6&M- $7$F$$$k !%<B:]!$?^ 2(a) $r $_$k$H !$L>;l!VMM;R !W$N0LCV$O !$!c46>p!&463P !d$d!c>u BV!&>u67!d $NNN0h$K 4s$C $F$$$k$3$H$,J,$+$k!%=>$C$F!$!cMM;R!d$NNN0h$r !c46>p!& 463P!d$NNN0h$H$@$1$G$J $/!c>uBV!&>u67!d$NNN0h$H$b0lItJ,=E$M$F?^<($7$?!% 1&2<$N NN0h $K%^ %C %T%s %0$5 $l$? L>;l !J f LL 2 !$ 8+ CO!$ � � � !$ <!85 g $H f OHAH$_!$ OH g !K$O 4Q E@ $d 8+ CO $J $I $r I= $9 $b $N $G $" $k !%$3 $N %0 %k !< %W $K $* $$ $F $O !$A0 <T $N %;%C%H $H8e<T$N%;%C%H$N4V$N0UL#>e$NHyL/$J0c$$$O0[ $J$kNN0h$K%^%C%T %s%0$5$l$k$3$H$K $h$C$FI=8=$5$l$F$$$k!%$b$A$m$s!$J,$1 J}$K$h$C$F$O$3$NFs$D$NNN0h $K%^%C%T%s%0 11

$5$l$kL>;l$rFs$D$N%0%k!<%W$KJ,$1$k$3$H$b2DG=$G$"$k !%$7$+$7!$ $3$NFs$D$NNN0h $,6a@\$7$F$$$k$?$a!$$3$l$i$NCf$NL>;l $,0UL#E*$K6a$$$H$$$&7k2L $K$OJQ$o$j$,$J $$!% ;w $? $h$& $J $3$H $O !c 4QE@ !& 8+ CO!d %0 %k!< %W $H !cHO 0O !d%0 %k !< %W$N 4V $K$b 8@ $( $k!% $3$NFs$D$N%0%k!<%W$NL>;l$O0UL#E*$KAj;w$7$F$$$k $?$a!$$=$l$>$l NYF1;N$NNN0h$K 0LCV $9 $k %0 %k !< %W $K %^ %C %T %s %0 $5 $l $F $$ $k !% <B :] !$ !c HO 0O !d %0 %k !< %W $N L> ;l !V J, Ln !W $d!VNN0h!W$O!c4QE@!&8+CO!d%0%k!< %W$KJ,N‘$5$l$F$b$*$+$7$/$J$$!% :#2s$O!$$3$l $i$rFs$D$N%0%k!<%W$KJ,$1$?$,!$$$$:$l $K$;$h$3$NFs$D$N%0%k!<%W $NCf$NL>;l$,0U L#E*$K6a$$$H$$$&7k2L$KJQ$o$j$,$J$$!%$3$N$h$&$K !$0UL#%^%C %W$O0UL#$NAj;w@-$r O"B3E*$KI=8=$7$F$$$k$?$a!$0UL#%^%C%W$r MQ$$$l$P!$$I$NL>;l $,$I$N%0%k!<%W$KJ, N‘ $G$-$k$+$rCN$k$3$H$@$1$G$J$/ !$L>;lF1;N$,8_$$$K$I$l$0$i$$0UL#E*$K6a$$$+$r CN$k$3$H$b$G$-$k!%$=$7$F!$L>;l4V $N0UL#E*Aj;w$r8+$k:]$K$O$= $l$i$NL>;l$,F1$8 %0 %k!<%W$KB0$9$k$+$I$&$+$r9M$($kI,MW$O$J$/ !$$^$?!$$=$NL>;l$,$I$N%0%k!<%W$K J,N‘$9$Y$-$+$,7h$^$i$J$$>l9g$G$b0UL#E*$J6a$5$NHf3S$,2DG=$G$"$k!% 0J>e $K =R $Y $? $h $& $K !$ <+ 8J AH ?% 2= $5 $l $? %^ %C %W $O A4 HL E* $K 2f !9 $N D> 4Q $K 9g $C $F $$ $k$H8@$C$F$h$$!%$&$^$/9T$+$J$+$C$?Nc$b$" $k$,!$K\<B83$K8B$C $F8@$($P$=$l$O4p K\E*$K71N}%G!<%?$N%9%Q!<%9%M%9LdBj$K5/0x$9$k$b$N$G $"$C$?!% $=$NNc$H$7$F!c$= $NB>!d$K%^%C%T%s%0$5$l$?L>;l!J798~!$5$>]>r7o!$ � � � !$?’ 1 !K$,$"$k!%71N}%G!<%? $rD4$Y$?7k2L!$$3$l$i$NL>;l$OB>$NL>;l $H$N4V$K6&DL$9$kO"BN=$>~ MWAG$,6KC<$K>/ $J$$$3$H$,J,$+$C$?!%Nc$($P!$L>;l !V5$>]>r7o!W$OB>$NL>;l $H$N4V$K:G$bB?$$>l9g $G$b;0$D$N6&DL$NO"BN=$>~MWAG$7$+;}$C$F$$$J$$!% <!$K!$%G !<%?#2 $rMQ$$ $?<B83 7k2L$K $D$$$F =R$Y$k !%?^ 3(a) $K %G!<%? #2$rMQ $$$F F@$i$l $? L> ;l $N0U L# %^ %C %W$r <( $7 !$ ?^ 3(b) $K$3$l $r ?M <j $G 0U L#E* $K J, N‘ $7 $? ?^$r <( $9 !% $3 $N0U L#%^ %C %W$r Bg$^ $+ $K8+ $F!$ $^$: !$ 46 @-E* 3hF0 !c46 >p!d $rI= $9L> ;l !JI= >p!$ BVEY!$ 5$ ;}!$ 46$8 $J$I !K $H M} @-E* 3hF0 !c ;W9M 3hF0 !d $rI= $9L> ;l !J 0U 8+!$ H=CG !$ 9M $(!$ HcH=$J$I!K$,$=$l$>$l:82<$H1&>e$NBP3QNN0h$K!$ $=$7$F!$<R2q@-!c<R 2qE*%H%T%C%/ !d$r I= $9 L> ;l !J <R 2q !$ 4D 6- !$ >p Js !$ @/ <# !$ ?t ;z $J $I !K $H J8 2= @- !c J8 2= 3h F0 !d $r I= $9 L> ;l !J :n IJ !$ 2; 3Z !$ Iq Bf !$ %W %l !< $J $I !K $, $= $l $> $l >e Cf 1{ $H 2< Cf 1{ $N NN 0h $K %^ %C %T %s %0 12

?^ 3(a) %G!<%?#2$rMQ$$$?0UL#%^%C%W ?^ 3(b) 0UL#%^%C%W$KBP1~$9$k0UL#%0 %k!<%W $5$l$F$$$k$3$H$,J,$+$k!%$=$7$F!$1&$NBgH>$NNN0h $r@j$a$k!c9TF0!& E83+!d%0%k!< %W$O!cJ82=3hF0!d$N%0%k!<%W$H$H$b$K!$ 46@-$HM}@-$NI=8=NN0h$NCf 4V$KG[CV$5$l$F $$$k!%$3$NG[CV$O!$$=$N7k2L$NI,A3@-$rJL$K$7 $F!$J82=3hF0$r4^$‘?M 4V$N<o!9$N9T F0$OM}@-$H46@-$NAm9g:nMQ$K$h$C$FH/@8$9 $k$H$$$&?M4V$N30E*9T0Y $HFbE*@:?@3hF0 $H$N4X 78 $rH? 1G $7 $F$$ $k !$ $H $$ $&$h $& $K 2r<a $r M? $($k $3 $H $,2D G= $G $"$m $& !% $= $7 $F!$ 30E*9T0Y$NCf$b!$J82=3hF0$N$[$&$,$h$j46@-$KMj $C$F$$$k$H$$$&0UL#$G!$ !cJ82=3h F0!d$,!c9TF0!&E83+!d$h$j$b!c46 >p!d$N6a$/$KG[CV$5$l$F$$$k $3$H$b2r<a2DG=$H$J $m $& !%;D$j$NNN0h$O!$B>$NNN 0h$H$NAjBP E*$J4XO"@- $,Gv$/ !$$=$l$>$lFHN)$7 $F$$$k $H 9M$( $k!%6qBN E*$K !$:8>e$N NN0h$K %^%C%T%s %0$5$l $?L> ;l!J;~Be !$;~!$ � � � , 9q !K$O 4p K\E*$K!c ;~!&>l=j!d$rI= $9$b$N$H $7$F$H$i$( $k$3$H$, $G$-!$:8Cf1{ $NNN0h$K %^%C %T%s%0$5 $l$? L>;l !J J}!$ ;R 6!!$ � � � !$ >&IJ !$ ?MJ* !$ J*!$ K\ !$ =w@- !$ � � � !$ CK !K $O4p K\E* $K!c?M!&J*!d$rI=$9$b$N$H9M$($k$3$H$,$G $-$k!%$=$7$FCf1{$K%^ %C%T%s%0$5$l$?L> ;l !J4X 78!$ 0U L#!$ � � � !$ NO!K $O $I$N %0%k!< %W$K $bJ,N‘ $5$l $F$$ $J$$$b $N$H $7$F$H $i$( 13

$k$3$H$,$G$-$k!%%G!<%?#2$N$h$&$K!$$?$@C1$K 6&5/8l$NIQEY=g$GA*$s$@!$ 2f!9?M4V $K$H $C $F $b $= $N 0U L# IU $1 $d J, N‘ $, Hs >o $K :$ Fq $H ;W $o $l $k L> ;l 72 $b !$ SOM $rMQ $$ $k $3 $H$K$h$C$F$"$kDxEY2f!9?M4V$ND>4Q$K9g$&0UL#%^%C%W$rF@$k$3$H$,$G$-$k!% 4.3 B><jK!$H$NHf3S 4.3.1 3,AX7?%/%i%9%?%j%s%0<jK! SOM $,0UL#%^%C %W$N9=C[ $KM-8z$G $"$k$3$H $r3N$+$a$k $?$a$K$O !$ $=$NJ, N‘G=NO $rI>2A$9$kI,MW$,$"$k!%$=$N$?$a!$ F1$8%G!<%?#1$H%G!<%?#2$rMQ $$$F3,AX7?%/%i%9 %?%j%s%0 <j K! 4) $H$NHf3S <B 83$r 9T $C $? !% %/ %i %9%? %j%s %0 $K$+ $1 $i$l $?%G !< %?$O SOM $X $N F~ NO%Y %/ %H%k $H F1MM !$ 3.2.2 @a $K=R $Y $?Aj 4X %3!< %G%#%s %0 K!$r MQ $$$F 9= @.$7 $? !% I= 3 $HI= 4 $O$= $l $> $l %G !< %? #1 $H %G !< %? #2 $K BP $9 $k J, N‘ 7k 2L !J #1 Ns L\ $H #2 Ns L\ !K $r <( $9 !%C"$7!$F@$i$l$?%/%i%9%?%j%s%07k2L$O3,AXE*$K$J$C$F$$$k$?$a!$$3$3$K<($7$? J,N‘ 7k 2L $O !$ SOM $GF@ $? 0U L# %^ %C %W $r %0 %k !< %W J, $1 $9 $k >l 9g $H F1 MM !$ 3, AX E* $K %/ %i %9%?%j%s%0$5$l$?7k2L$r$G$-$k$@$1:GE,$G$" $k$h$&$K?M<j$G%0%k!< %T%s%0$9$k$3$H $K$h$C$FF@$?!% $^$: !$ ?^ 2 $N0UL# %^ %C %W$H I= 3 $N%/%i%9 %?%j %s%0 7k2L $rHf 3S$7$F $_$h $& !% 4p K\E* $K$3$NN><T$O$h$/BP1~$,<h$l$F$$$k$H8@$($k!% J,$+$j$d$9$/$9$k$?$a$K!$ I=$N1&B& $K$O!$$=$l$>$l$N%/%i%9$KBP1~$9$k$H;W$o$l $k0UL#%^%C%W>e$N%0 %k!<%WL>$rIU$12C $($? !% C" $7 !$ N> <T 4V $K :Y $+ $$ $H $3 $m $K ?’ !9 $J 0c $$ $b $" $k !% $3 $3 $G $O $^ $: !$ N> <T $H $b $& $^$/ J, N‘ $, $G $- $F $$ $J $$ Nc $r $_ $F $_ $h $& !% Nc $( $P !$ ?^ 2(a) $N0U L# %^ %C %W $K $* $$ $F $O !$ 3X=,%G!<%?$NITB-$N$?$a2f!9?M4V$bJ,N‘$G$-$J$$L>;l !V?’#1!W$H!V$K $*$$#2!W$O$= $l$>$l !c$= $N B> !d$H B> $NL> ;l 72 $+$i N% $l $F8I N) $K!$ $= $7 $F !$ !V K;$7 $$ 4V !W $d !V N1 <i$N 4V !W $J $I >u 67 $N 0U L# $r ;} $D L> ;l !V 4V !W $O NY @\ $N !c @- <A !& @- 3J !d $N %0 %k !< %W $K 8m $C $F G[ CV$5$l$F$$$k!%0lJ}!$%/%i%9%?%j%s%0$N7k2L$G $O!$$=$N;0L>;l$O%/%i%9 #5$H#6!J!c 4) %Q%C%1!<%8 %=%U%H SPSS for Windo ws 6.0J $N3,AX7?%/%i%9%? %j%s%0%W %m%0%i%‘$r MQ$$$?!% C" $7!$ %/ %i %9 %?!< $N 7k9g J} K!$H $7 $F$O %0 %k!< %W 4V$N J? 6QO" 7k K!$r !$%Y %/%H %k $d%/ %i %9%? 4V $N5w N% 7W;; $K $O J?J}%f!<%/%j%C%I5wN%$r:NMQ$7$?!% 14

I= 3: %/%i%9%?%j%s%0<jK!$K$h$k%G!<%?#1$NJ,N‘7k2L %/%i%9 L>;l 0UL#%^%C%W$H$NBP1~ 1 $[$I $/$i $$ 5$ 46$8 #1 5$ J, ;W $$ 5$;} 46>p MM;R !c46>p!&463P!d 2 $H$3$m #1 LL#1 6u5$ ;Q @* 0u>] 463P#1 5$Iw !c@-<A!&@-3J!d 3 $H$3 $m #2 L\ ?H MMAj 5$G[ >uBV >u67 6ILL CJ3, 4D6- 2< 7A $&$A Cf#1 !c>u67 !& >u BV !d !cMM ;R !d 4 $=$V $j $?$a B) $I$s Dl 1F G0 >p ?’#2 @< !c46>p!&463P!d 5 OH OHAH $_ $K$* $$#2 ?’ #1 4QE@ 8+CO LL#2 GX7J B&LL 0UL# N)>l 0U L# 9g $$ <! 85 NN 0h :M G= J, Ln J}8~ !cHO0O !d !c 4Q E@ !& 8+ CO !d 6 0h HO0O 4V !cHO0O!d 7 46 $8 #2 79 8~ 0- >r 7o 5$ >] >r 7o $K $* $$ #1 Cf #2 46 3P #3 46 3P #2 H~$7$5 !c$=$NB>!d HO0O!d$H!c4QE@!&8+CO!d!K$K8m$C$FJ,N‘ $5$l$F$$$k!%<!$K!$0U L#%^%C%W$N7k2L$,@5 $7$/ !$ %/%i%9 %?%j%s%0$N 7k2L$,4V 0c$C $F$$$k Nc$H$7$F$O <!$N$h$& $J$b$N$, $"$k!% !V@6 A?$J H~$7$5 !W $J $I!c@- <A !& @- 3J!d$K B0$9 $kL> ;l !VH~ $7$5 !W $O 0UL#%^ %C %W$G $O@5$7 $/ G[CV$5$l$F$$$k$,!$%/%i%9%?%j%s%0$K$* $$$F$O!c$=$NB>!d$KAjEv$9 $k%/%i%9#7$KJ, N‘$5$l$F$$$k !% F1MM $K !V0l J8$J$7 $N ?H !W $J $I!c@- <A !& @- 3J!d $KB0$9 $kL>;l !V?H!W $b 0UL#%^%C%W$G$O@5$7$/G[CV$5$l$F$$$k$,!$%/%i%9%?%j %s%0$K$*$$$F$O!c>uBV !&>u67 !d$H!c MM ;R !d $r 0l $^ $H $^ $j $K $7 $? $b $N $K Aj Ev $9 $k %/ %i %9 #3 $K 8m $C $F J, N‘ $5$l $F $$ $k !% !c46>p!&463P!d$H!cMM;R!d$KB0$9$kL>;l !V6u5$!W$O0UL#%^%C %W$G$O@5$7$/G[CV$5$l $F$$$k$,!$%/%i%9%?%j%s%0$K$*$$$F$O!c@-<A!& @-3J!d$KAjEv$9$k%/ %i%9#2$K8m$C$F J,N‘$5$l $F $$$k !% $=$7 $F!$ !V 9% ?MJ* $N 46$8 !W $N$h $& $K!c @- <A !& @- 3J!d $KB0 $9 >l9g $b $" $k!V46$8#2!W$O0UL#%^%C%W$G$O$3$NNN 0h$KG[CV$5$l$F$$$k$,!$ %/%i%9%?%j%s%0$K$* $$$F$O!c$=$NB>!d$KAjEv$9$k%/%i%9#7$KJ,N‘$5$l$F$$$k!% $5$i$K!$0UL# %^%C%W$G$O 15

I= 4: %/%i%9%?%j%s%0<jK!$K$h$k%G!<%?#2$NJ,N‘7k2L %/%i%9 L>;l 0UL#%^%C%W$H$NBP1~ 1 $b$N $3 $H ?M $H$3 $m 8@MU I= 8= FbMF 7A OC @< LL !c9TF0!&E83+!d 2 J* K\ >& IJ ?M J* @/ <# 2H ;R 6! ;R J} =w@- ?M4V !c?M!&J*!d 3 F| K\ 9q ;~ ;~ 4| ;~ Be >l =j 0l >u 67 $? $a $& $( It J, E@ @8 3h ;~ 4V Cf !c;~!&>l=j!d 4 7k2L ?t ;z ;XE& @b L@ M}M3 >l 9g H/8@ Hc H= 0U8+ 9M $( H=CG N) >l 8+J} I>2A !c;W9M3hF0!d 5 @/:v 3h F0 5DO@ 9T F0 J}K! Ld Bj %F!< %^ ;E;v >pJs @/<# <R2q 4X 78 4D6- !c<R2qE*%H%T%C%/!d 6 :n IJ Iq Bf 2; 3Z 2N 2; <L ?? ?’ 46$8 0u>] %$ %a!<%8 J70O5$ ;Q @$3& B8:_ !cJ82=3hF0!d 7 $[ $I 5$ 5$ ;} ;W $$ ?4 4i I= >p L\ 5$J, !c46>p!d $=$NB> 1) F0$- E8 3+ %W%l !< NO 0UL# 9T 0Y ;v 7o BP 1~ ;Q @* BV EY CK @- 3J ;d !c$=$NB>!d 0UL#$NHyL/$J0c$$$rI=8=$G$-$F$$$k$N$KBP$7!$ %/%i%9%?%j%s%0$G$O $&$^$/H?1G$G$- $F$$$J$$Nc$H$7$F<!$N$h$&$J$b$N$,$"$k!%%/%i %9%?%j%s%0$N7k2L$K$*$$$F $O!$%/%i %9#3$O>u67$HMM;R$NL>;l$r0l$^$H$^$j$K$7!$%/%i%9#5$b !c4QE@!& 8+CO!d$@$1$G$J$/ !VNN 0h !W $d !VJ, Ln !W $H$$ $C $?!c HO 0O !d $NL> ;l $b 4^ $s $G$$ $k !% $=$l $K BP $7 !$ 0U L# %^ %C %W $K$*$$$F$O$=$l$i$N%0%k!<%W4V$K=E$J$j$O$"$k$b$N $N!$N%$l$?>l=j $KG[CV$9$k$3$H $K$h$j$=$l$i$N0c$$$b$O$C$-$jI=8=$7$F$$$k!%0lJ} !$0UL#%^%C%W$N7k 2L$,4V0c$C$F $$ $F%/%i%9 %?%j%s%0$N 7k2L$,@5$7 $$Nc$O0J2< $N0l8D$7$+ 8+$D$1$k$3 $H$,$G$-$J $+$C $?!% $9$J $o $A!$ !V 0UCO $C $Q $j$N LL !W $N$h $&$K !c@- <A !& @- 3J!d $K B0$9 $kL> ;l !VLL #1!W $O 0UL#%^%C%W$G$ONY@\$N!c>uBV!&>u67!d$K8m $C$FG[CV$5$l$F$7$^$C$F $$$k$,!$%/%i%9 %?%j%s%0$K$*$$$F$O@5$7$/!c@-<A!&@-3J!d$KAjEv$9$k%/%i%9#2$KJ,N‘$5$l$F$$$k!% 16

<!$K !$ ?^ 3 $N0UL# %^ %C %W $H I= 4 $N%/ %i %9%? %j %s%0 7k 2L$N Hf 3S$K $D $$ $F4J C1 $K=R $Y $k!% $3$N Fs$D$N 7k2L $NBP1~ IU$1$O I= 3 $H?^ 2 $NBP1~IU$1 $KHf$Y $F$d $d:$Fq $G$"$k $,!$ Bg ;(GD$K$OI=$N1&B&$K<($7$F$$$k$h$&$JBP1~IU$1$b2DG=$G$"$m $& !%$=$7$F!$$3$NN> <T$r:Y $+ $/ Hf $Y $F $$ $/ $H !$ $[ $\ F1 Dx EY $K $h$$ J, N‘ 7k 2L $, F@ $i $l $F $$ $k $3 $H $, J,$+ $k !% $=$NHf3S$N>\:Y$rCN$j$?$$FI<T$OJ88% [8] $r;2>H$5$l$?$$!% $3$N$h$&$K!$ SOM $H%/%i%9%?%j %s%0<jK!$N N><T$NHf 3S$K$D$$$F !$ 87L)$J I>2A$r 2<$9 $3 $H $O $G $- $J $$ $, !$ SOM $rMQ $$ $? <j K! $O 0U L# E* J, N‘ $r 2D ;k E* O" B3 E* $K I= 8= $G $- $k $H$$$&MxE@$r;}$C$F$$$k$@$1$G$J$/ !$J,N‘G=NO$K$*$$$F$b=>Mh$N%/%i%9%?%j%s%0 <jK!$h$j$d$dM%$l$F$$$k$3$H$,8@$($h$& !% 4.3.2 B?JQNL2r@O<jK! 2D;k E* $J #2 <!85 0U L# %^ %C %W$N 9= C[ $K $O SOM $K$h $k <+ 8JAH ?% 2= 0J 30 $N J}K! $b 9M $( $i$l$k!%$=$NM-NO8uJd$H$7$F<g@.J,J,@O$d0x ;RJ,@O$H$$$C$?B?JQ NL2r@O<jK!$r5s$2 $k$3$H$,$G$-$k!%$7$+$7!$0J2<$K=R$Y$k$h $&$K!$K\%?%9%/$K$O $3$N$h$&$JB?JQNL2r @O<jK!$,$&$^$/E,MQ$G$-$J$$!% <g@. J, J, @O $b 0x ;R J, @O $b !$ B? $/ $N JQ NL $, ;} $C $F $$ $k >p Js $r >/ ?t 8D $N <g @. J, $" $k $$ $O0x;R $K =L Ls $9 $k $? $a $N 2r @O <j K! $G$" $k !% N> <T $N 4p K\ E* $J 9M $( J} $K $O Aj 0c $, $"$k $, !$ >/ ?t8D$NJQNL$GB?JQNL%G!<%?$r@bL@$9$k$H$$$&0UL#$G6&DL@-$,$" $j !$F1$82]Bj$KMx MQ$5$l$k$3$H$,B?$$!%$=$7$F!$$b$H$NJQ NL$N;}$C$F$$$k>pJs$N BgItJ,$r@bL@$G$-$k $h$&$K$9$k$?$a$K<g@.J,$"$k$$$O0x;R$r4v$D$^$GI, MW$H$9$k$+$O!$ $=$l$i$N4sM?N( !J B( $A !$$= $l $> $l $N J, ;6 $, A4 BN $N Cf $G @j $a $k 3d 9g !K$N N_ @Q CM $K $h$C$F 7h $^ $k !%0U L# %^ %C %W $N 9= C[ $K MQ $$ $? #2 <o N‘ $N %G !< %? $K BP $7 <g @. J, J, @O 5) $r9T $C $? 7k 2L !$ Bh #1 $H Bh #2 <g@.J, $,9g $o $; $?N_ @Q 4s M?N( $O %G !<%? #1 $H %G!< %? #2 $KBP $7 $F $=$l $> $l 15% $H 20% $K $9$. $J $$ $3 $H $, J, $+ $C $? !% 0l HL E* $K $O <g @. J, $N N_ @Q 4s M? N( $, 70 $J$$ $7 80% 0J>e Bg $- 1) K\<jK!$O3,AX7?%/%i%9%?%j%s%0<jK!$G$"$k$?$a!$ 2<0L$NAX$GJ,N‘$5$l$F$$$J$$ $b$N$O!V$=$NB>!W $K$7$?!% 5) %Q%C%1!<%8%=%U%H SPSS for windo ws $N0x;RJ,@O%W%m%0%i%‘$rMQ$$$?!% 17

?^#4 <g@.J,J,@O7k2L$N%W%m%C%H?^ $/ $J $i $J $$$H !$B? JQ NL%G !< %? $r@5 $7 $/ =LLs $G $- $J$$ $H $5 $l$F $$ $k [9] !%$7 $? $,$C$F!$ L@$i$+$K%G!<%?#1$H%G!<%?#2$rMQ$$$?0UL#%^%C %W$N9=C[$K$*$$$F$O!$ B?JQNL2r@O$r MQ$$ $k $3 $H $O :$ Fq $G $" $k 6) !% <B :] !$ %G !< %? #1 $r Bh #1 <g @. J, $H Bh #2 <g @. J, $r <4 $H $9 $k #2 <!85J?LL$K%W%m%C%H$9$k7W;;5!<B83$b9T$C$F$_$?!% $=$N7k2L!$ ?^#4$K<($7$F$$$k$h $&$K!$0UL#%^%C%W$KAjEv$9$k!c46>p!& 463P!d%0%k!<%W!JA4 %(%j%"$N$[$\H>J,$r@j$a $k:82<$NNN0h!K$H!c>uBV!&>u67!d %0%k!<%W$,$"$kDxEY7A@.$5$l$?$H$7 $F$b!$$=$l0J 30$NLs ;0 J, $N Fs $N %G !< %? $, ?? Cf $N >. $5 $J %( %j %" $K =8 Cf $7 $F $& $^ $/ J, N‘$G $- $J $+ $C $? !% B? JQ NL 2r @O $, $3 $N %? %9 %/ $K $& $^ $/ E, MQ $G $- $J $$ <g $J M} M3 $O :# 2s 07$C$? %G !< %? $, 6/$$Hs@~7A@-!J$D$^$j@~7AJ,N%IT2D@-!K$r;} $C$F$$$k$?$a$G$"$k$H?dB, $5$l$k!%$D $^ $j !$4{B8 $N<g @.J, J, @O$d 0x;R J, @O<j K! $O!$Hs @~7A =h M}$r 9T $& SOM $H0c$C$F !$$= $N<g@.J,$d0x;R$O$b$H$NJQNL$N@~7A7k9g$@$1$G5a$a $i$l$F$$$k$?$a!$ @~7A=hM}$7$+ 9T$C $F $* $i$: !$ Hs @~7A @- $N6/ $$ %G !<%? =h M}$K $O BP =h$G $- $J$$ $H ;W $o$l $k !% L@$i $+ $K!$ $3 $N$h $&$J 7k2L$O 2D;k E*$J #2<! 850UL# %^%C%W$N 9=C[ $K SOM $r MQ$$$k I,MW @-$r Jd6/ 6) 0x;R J, @O $K $* $$ $F :B I8 <4 $X $N <o !9 $N 2s E> A‘ :n $r 9T $C $F $b N_ @Q 4s M? N( $r $" $2 $k $3 $H $, $G $- $J $+ $C $? !% 18

$7$F$$$k$H8@$($h$& !% 5 $*$o$j$K K\9F $O !$ <+ 8JAH ?% 2= 7? ?@7P 2s O) LV%b %G %k SOM $rMQ$$ $? F| K\8l 0U L# %^ %C %W $N<+ F0 9= C[ $K $D $$ $F =R $Y $? !% <+ 8J AH ?% 2= $K MQ $$ $k 3X =, %G !< %? $O ?7 J9 $+ $i <} =8 $7 $? $b $N $G !$ 0U L#%^%C%W$N<+8JAH?%2=$KM-8z$H;W$o$l$k!$ O"BN=$>~MWAG$,L>;l$N 6qBNE*$JFbMF$rI= $9$h$&$JL>;l6g$H!$Bg5,LO0UL#%^%C%W $N9=C[$K$O%G!<%?<}=8$N<+ F02=$,IT2D7g$H$$ $&4QE@$+$i!$?7J9$+$iL>;l5Z$S$=$l$H6& 5/$9$k7AMF;l$H7AMFF0;l$r 6&5/IQEY$N9b$$ $b$N$+$i<+F0E*$K<h$j=P$7$F9=@.$5$l$kL>;l6g$H$$ $&Fs<oN‘$N$b$N$rMQ$$$? !%%G!< %?$N%3!<%G%#%s%0$K$O!$$3$l$^$G$h$/MQ$$ $i$l$FMh$?%i%s%@%‘%3!<%G %#%s%0K!$NBe $o$j$KAj4X%3!<%G%#%s%0K!$r?7$?$KF3F~$7$?!% 7W;;5!<B83$GF@$i$l$?0U L#%^%C%W$O <B:]$KMQ$$$?3X=,%G!<%?$rMQ$$$F8!F$$7!$0U L#%^%C%W>e$NL>;l$O A4HLE*$K3X=,%G!< %?$,<(:6$9$k0UL#$GG[CV$5$l$F$$$k$3$H$r<($7$?!% $=$7$F!$K\<j K!$NM-8z@-5Z$SI, MW@-$r3,AX7?%/%i%9%?%j%s%0<jK!$HB?JQNL$H$NHf3S$rDL$8$FL@$i$+$K$7$?!% K\ 8& 5f $N :# 8e $N E8 3+ $H $7 $F $O !$$^ $: !$Ds 0F <j K! $N 2~ A1 5Z $S 3H D% $r 9T $& !%$3 $l $O SOM $N%"!< %- %F%/ %A %c !$ %3!< %G %# %s %0 !$ 5Z$S 3X=, %G !<%? $N 9=@. $H$$ $& ;0$D $N B&LL $+ $i9M $( $i $l $k !% %" !< %- %F %/ %A %c $K $* $$ $F $O !$ $3 $l $^ $G %5 %$ %: $, 8G Dj $N SOM $r MQ $$ $F $$$?$?$a!$LdBj$K1~$8$?:GE,$J%5%$%:$N@_Dj$, :$Fq$G$"$k$H$$$&LdBj$,$" $k!%$=$N $? $a!$Ld Bj6n F0$N %5%$ %:2DJQ 7? SOM $rF3 F~$9 $kI,MW $,$" $k!%%3 !<%G%#%s %0$K $*$$ $F$O!$Fs$D$NB&LL$+$i$=$N2~A1$r9M$($kI,MW$,$"$k !%K\9F$G=R$Y$?Aj4X %3!<%G%#%s %0K!$G$O!$7A@.$5$l$kF~NO%Y%/%H%k$N<!85$,BP >]L>;l$N?t$KEy$7$$$?$a!$ BP>]L>;l $N?t$,A}$($l$P%Y%/%H%k$N<!85$bA}$($k$H$$$&7gE@$,$"$k!% $^$?!$:#$N %3!<%G%#%s %0K!$K$O!$=$>~8l$N6&5/IQEY$rAH$_9~$‘$3$H$,$G$-$J$$!% $7$+$7!$0lHL E*$K!$$"$k L>;l$K9b$$IQEY$G6&5/$7!$B>$NL>;l$K$" $^$j6&5/$7$J$$$h$&$J=$>~ 8l$O$=$NL>;l$K $H$C$F=EMW$G$"$k$H9M$($i$l$k!%=>$C$F!$ %3!<%G%#%s%0$N0l2~A1K!$H $7$F!$>pJs8! :w $K$*$$$F=EMW$J %-!<%o!<%I$r7h$a $k TFIDF K!$NE,MQ$,9M$($l $k!%<B:]!$ TFIDF 19

$NE,MQ$O$9$G$KCf9q8l$N0UL#%^%C%W$N<+8JAH?% 2=$K9T$o$l!$$=$N 8z2L$,3NG’$5$l$F $$$k !J >\ :Y $O J8 8% [10] $r ;2 >H !K !% $^ $? !$ 3X =, %G !< %? $N 9= @. $K $* $$ $F $O !$ $3 $l $^ $G !$ L> ;l$r$=$l$H6&5/$9$kO"BN=$>~MWAG$N$_$GDj5A$7$F$$$?!% $h$j0lHLE*$J0U L#%^%C%W$N 9=C[$rL\;X$9$?$a$K$O!$F0;l$J$I$r4^$‘$h$j9- HO0O$J>pJs!JNc$( $PL>;l$N78$j@h$N $9$Y$F$NC18l!K$NMxMQ$b9MN8$9$kI,MW$,$"$k!% 0J>e$N$h$&$KDs0F <jK!$N2~A1$d3HD% $r9T$C$?8e!$$h$jBg5,LO$G!$<BMQ;X8~$N F|K\8l0UL#%^%C%W$N9=C[$r9T $C$F$$$/M=Dj $G$"$k!%$=$7$F!$$3$N$h$&$K9=C[$5$l$? 0UL#%^%C%W$O9b@-G=>p Js8!:w%7%9%F%‘$N3+ H/$KLrN)$D$G$"$m$& !% ;29MJ88% [1] T. Kohonen: Self-organizing maps, Springer, 2nd Edition, 1997. [2] R. G. Reilly and N. E. Shark ey (Eds): Connectionist Approac hes to Natural Language Pro cessing, La wrence Erlbaum Asso ciates, Publishers, 1992. [3] N. Shark ey (Ed): Connectionist Natural Language Pro cessing, Klu w er Academic Publishers, 1992. [4] R. Miikkulainen: Subsym b olic Natural Language Pro cessing, The MIT Press, 1993. [5] K. Kanzaki, Q. Ma, and H. Isahara: Similarities and di�erences among seman tic b e- ha viors of Japanese adnominal constituen ts, ANLP/NAA CL’2000 Workshop: Syn- tactic and Semantic Comp exity in Natur al L anguage Pr o c essing Systems , Seattle, W ashington, pp. 59-68 (2000). [6] H. Ritter and T. Kohonen: Self-organizing seman tic maps, Biolo gic al Cyb ernetics , 61, pp. 241-254 (1989). [7] Press, W. H., T euk olsky , S. A., V etterling W. T., and Flannery , B. P .: Numerical recip es in C, Cam bridge Univ ersit y Press, 2nd Edition, 1994. [8] GO@D!$?@:j 5};R!$B<ED ??<y!$Fb85 @65.!$0f:486 6Q!’F|K\8lL>;l$N0UL#%^%C %W$N<+8J AH?%2=!$>pJs=hM}3X2qO@J8;o!$ V ol. 42, No. 10, pp. 2379-2391, 2001. [9] EDCf K-!$OFK\ OB>;!’B?JQNLE}7W2r@OK!!$8=Be?t3X<R (1983) !% [10] Q. Ma, M. Zhang, and M. Zhou: Self-Organization of Chinese Seman tic Maps Using TFIDF T erm W eigh ting, NLPNN2001, pp. 85- 92, 2001. 20