V ol. 42 No. 10 >pJs=hM}3X2qO@J8;o Oct. 2001 F|K\8lL>;l$N0UL#%^%C%W$N<+8JAH?%2= GO @D y ?@ :j 5} ;R y B< ED ?? <y y Fb 85 @6 5. y 0f :4 86 6Q y K\O@J8$O!$F|K\8lL>;l$N0UL#$rO"B3E*$+$D2D;kE*$KI=8=$9$k0UL#%^%C%W$r?@7P2sO)LV%b%G%k SOM $K $h $k<+ 8J AH?% 2= $K$h$C$F <+ F09= C[ $9$k <j K!$r Ds 0F$9 $k !%6&5/ $9 $kO" BN =$>~ MWAG $N 4QE@ $+ $i!$$^ $: !$ 0UL#%^%C %W$N <+8JAH ?%2=$K M-8z$H ;W$o $l$k!$ O"BN=$ >~MWAG $,L> ;l$N6q BNE*$J FbMF $rI=$9 $h$&$J L>;l6g $r?7J9$+$i?M<j$G<} =8$7!$ $=$NL>;l6g $rMQ$$$?0U L#%^%C%W $N9=C[$r;n $_$k!% $=$7$F!$ Bg5,LO 0UL#%^%C %W$N9=C[$K $O%G!< %?<} =8$N<+ F02=$, IT2D 7g$H$$ $&4QE@ $+$i !$ ?7J9 $+$i L>;l5Z $S$=$l $H6& 5/$9$k 7AMF;l $H7AMFF0;l $r6& 5/IQEY $N9b$$ $b$N $+$i<+ F0E* $K<h$j =P$7 $F9=@. $5$l$k L>;l 6g$rMQ $$$? 0UL#%^ %C %W$N9= C[$r;n$_$k !% 7W;; 5!<B83 $GF@$i $l$?0U L#%^ %C%W $O$^$: <B:]$K MQ$$$? 3X=,%G !<%?$r MQ$$$F 8!F$$7 !$ 0UL# %^%C%W>e $NL>;l $OA4HL E*$K3X =,%G !<%?$, <(:6$9 $k0UL# $GG[CV $5$l$F $$$k$3 $H$r3N $+$a $k!% $=$7 $F!$ J, N‘7k2L$K2D ;k@-$d O"B3 @-$N$J $$3,AX 7?%/ %i%9%? %j%s%0 <jK! $H$NHf 3S$r 9T$$!$ K\<jK! $NJ, N‘G=NO $rI>2A $9$k!% 99$K !$ 2D;k 2=G=NO $rM-$9 B?JQNL 2r@O <jK!$, K\%?%9 %/$K$& $^$/E, MQ$G $-$J$$ $3$H$r <g@.J, $N4sM? N(J,@O5Z$S7W;;5!<B83$rDL$8$FL@$i$+$K$7!$Ds0F<jK!$NI,MW@-$rJd6/$9$k!% Self-Organizing Seman tic Map of Japanese Nouns Qing Ma , y Kyok o Kanzaki , y Masaki Mura t a , y Kiyot aka Uchimoto y and Hitoshi Isahara y A metho d is describ ed for automatically constructing a seman tic map, a visible and con tin- uous represen tation in whic h Japanese nouns with similar meanings are placed at the same or neigh b oring p oin ts so that the distance b et w een them represen ts seman tic similarit y . This is done b y using the self-organizing neural net w ork, SOM. F rom the p oin t of view of common adnominal constituen ts, w e �rst man ually gather noun phrases whose adnominal constituen ts concretely describ e the con ten ts of head nouns from newspap ers and construct a seman tic map of the nouns using these noun phrases. Suc h t yp es of noun phrases are though t to b e e�ectiv e for self-organizing a seman tic map. Because it is indisp ensable to gather data automatically for constructing a large seman tic map, w e then construct a seman tic map of the nouns using the noun phrases that consist of nouns and their co-o ccuring adjectiv es and nominal adjectiv als. They are gathered automatically from newspap ers in the order of the frequency of their co-o ccurren t w ords. Examination of seman tic maps obtained in computer exp erimen ts sho w ed that the nouns w ere mapp ed to the p oin ts corresp onding to the training data. And, to ob jectively ev aluate the SOM’s abilit y in seman tic classi�cation, the seman tic maps are compared to the results of classi�cation b y hierarc hical clustering, whic h cannot giv e results with visible and con tin uous represen tation. F urther, it is clari�ed that the m ultiv ariate statistical analysis suc h as principle comp onen t analysis and factor analysis cannot b e used to construct seman tic maps whic h reinforces the necessit y of the prop osed metho d for this task. 1. $O $8 $a $K C1 8l 4V $N 0U L# E* $J N‘ ;w @- $r <+ F0 E* $K H= CG $9 $k 5; =Q $O !$ MQNc $K4p $E $/ 5! 3#K] Lu !$ J8 =q J, N‘!$ >p Js8! :w $H $$ $C $? ?tB? $/ $N<+ A3 8@ 8l =h M}$N %? %9 %/ $@ $1 $G$J $/ !$ 8@ 8l 3X $N J,Ln $K $b Lr N) $D !% $3 $l$^ $G %3 !< %Q %9 $K 4p $E $/ C1 8l $N %/ %i%9 %? %j %s %0 $N <j K! $,B? ?t Ds 0F $5 $l $F $- $? !J 1Q 8l $K $* y FHN)9T@/K!?MDL?.Am9g8&5f=j Comm unications Researc h Lab oratory , Japan $$ $F $O !$ Nc $( $P !$ J8 8% 1) $H 2) !( F| K\ 8l $K $* $$ $F $O !$ Nc $($P!$ J8 8% 3) !K !% $7 $+$7 $J$, $i !$ C1 8l $N%/ %i%9 %? %j%s %0$O 4p K\ E* $K $O C1 8l $r $$ $/ $D $+ $N %0 %k !< %W $K J, N‘ $9 $k 5;=Q $G $" $k!% $3 $N $h$& $J <j K! $G $O!$ %0 %k !< %W4V $N 0U L# E*$J 4X 78 !$ $^ $? $O C1 8l 4V $N0U L# E* 5w N% $r D> 4Q E* $K CN $k $3$H $, :$Fq $G $" $k !% $b $C $H $b!$ C1 8l$r C1 =c $K FCDj $N %0 %k!< %W $K J, N‘ $9 $k $3 $H <+ BN $G $5 $( :$ Fq $J Ld Bj $G $" $k $+ $b$7 $l $J $$!% $J $< $J$i $P !$ C18l $, 0U L# E* $K $$$/ $D $+ $N %0 %k !< %W $K $^ $? $, $k 2D G= @- $b == J, $" $j $& $k $+ $i $G $" $k !% $3$l $i $N Ld Bj $r 2r 7h $9 $k $? $a$K $O !$ %/ %i %9 %? %j %s %0 $N 1

2 >pJs=hM}3X2qO@J8;o Oct. 2001 Be$o $j $K C1 8l $r !$ 0U L#E* N‘ ;w @- $r 5w N% $H $9 $k O" B3 $7 $? 0UL#6u4V !y $K%^%C%T%s %0$9$k5;=Q $,I,MW$G$"$k !%$3$3 $G$O 0U L# 6u 4V $K %^ %C %T %s %0 $5 $l $? 7k 2L$r 0U L# %^ %C %W $H 8F$V!% $3$N $h $& $J C1 8l $N 0U L# $r O" B3 E* $+ $D 2D ;k E* $K I= 8= $9 $k0U L# %^ %C %W $O <+ 8J AH ?% 2= $K $h $C $F <+ F0 9= C[ 2D G= $J $b $N$G $"$k !% 0U L# %^ %C %W $N <+ F09= C[ $K $O !$ C1 8l4V $N 0U L# 4X78 $r H? 1G $9 $k $h $& $J $J $s $i $+ $N >p Js $r MQ $$ $k I, MW $, $"$k !% $= $N>p Js $O 0U L#%^ %C %W$N ;H MQ L\ E*$K 1~ $8 $F !$ Nc $($P !$ BP >] 8l $r Cf?4 $H $7 $? A0 8e ?t8D $N 6& 5/ C1 8lNs !$ F0 ;l$d L> ;l $N $h $& $J 3J 4X78 $K $" $k C1 8l !$ $^ $? $O 78 $j @h $N C18l $H $$ $C $? $h $& $J 8D JL$J $b $N $G $b $h $$ $7!$ HF MQ @- $r 9M$( $F $3$l $i $r Am 9g $7$? $b $N $G $b $h $$$G $" $m $& !% 8D JL $J>p Js $r MQ $$ $F 9= C[ $5 $l $k 0U L# %^ %C %W $O FC Dj $N %? %9 %/ $K:G E, $H 9M $( $F $h $$ $,!$ B> $N %? %9 %/ $K $O E, MQ $G $- $J $$ 2DG= @- $,9b $$ !% 0lJ} !$ Am 9g$7 $? >p Js $G 9= C[$5 $l $k 0U L# %^ %C %W $O Nc $( $P J, N‘ 8l WC I= 4) $N $h $& $J 0l HL E* $J F| K\ 8l L> ;l $N 0U L#I= 8= $K N‘ $9 $k $b $N $H B*$( $k $3 $H $, $G $- $k !% $3$N $h $& $J 0U L# %^ %C %W $O 8D !9 $N%? %9 %/ $N 3Q EY $+ $i 8+ $l $P:G E, $G $J $$ $+ $b $7 $l$J $$ $, !$ ?t B? $/ $N %? %9 %/ $K Mx MQ $G$-$h $& !% => $C $F !$ $I $N $h$& $J >pJs $, Bg@Z $+ $,$O $C $- $jJ, $+ $C $F $$ $k%? %9 %/ $K $* $$$F $O !$ 0U L# %^ %C %W $r $= $N >pJs $r MQ $$ $F 9= C[ $7 $?$[ $& $, $h $$ $G $" $m $& $7 !$ $I $N $h $&$J >p Js $, FC $K M- MQ $+ $, $h $/ GD 0. $G $- $J $$ %? %9 %/ $K $* $$$F $O IT MW $J %P %$ %" %9 $r Hr $1 $k $? $a $K HF MQ @- $N 9b $$ 0U L# %^ %C %W $r 9= C[ $7 $? $[ $& $, $h $$ $G $" $m $& !% $3 $N $h $& $K !$ 0UL# %^ %C %W $N 9= C[ $O %? %9 %/ $r 8+ 6K $a $? >e $G L\ E* 7? $H HF MQ7?$N$I$A$i$+$rA*Dj$9$kI,MW$,$"$k$H9M$($k!% $3$l $^ $G!$ 1Q8l $K $* $$ $F$O !$ C1 8l $N 0UL# %^ %C %W $r <+ 8JAH ?% 2= $K $h $C $F <+ F0 9= C[ $9 $k 8& 5f $, $$ $/ $D $+ $J $5 $l $F $- $?!J J8 8% 5) $r ;2 >H !K !%$7 $+ $7 !$F| K\ 8l $K $* $$ $F $O!$ $3 $N $h $& $J 8& 5f $, 7O E} E* $K 9T $o $l $F $$ $J $$ !y!y !% $^ $?!$ 1Q 8l $J $I $K 4X$9 $k 8& 5f $K $* $$$F $b !$ <+8J AH ?% 2= $K MQ$$ $k %G !< %? $O L\ E* $K 1~ $8 $F :n $C $? $b $N $G $b $J $1 $l $P HFMQ @- $rL\ ;X $7 $? $b $N$G $b $J $/ !$ C1 $K L\ I8C1 8l $H A0 8e $N#2C1 8l $G 9=@. $5 $l$k ;0 $DAH $G 9= @.$5 $l $k$b $N $G$" $C $?!% >e $K $b=R $Y $? $h $&$K !$ <BMQ E* $J 0U L#%^ %C %W $N 9= C[ $rL\ ;X $9$J $i $P !$ $^ $: L\ E* 7? $+ HFMQ 7? $+ $r 7h $a!$ $= $N >e$G !$ E, @Z $J 8@ 8l 9= B$$r $b $D %G !< %? $r MQ $$ $k I, MW $, $" $m$& !% $= $7$F !$ 8@ 8l9= B$ $r9M N8 $9$k $J $i$P !$ 8@$& $^ $G $b$J $/ 0[ $J $k 8@ 8l $N 0U L# %^ %C %W $r $= $l $> $l $= $N 8@ 8l $N !y $D$^ $j !$ 0U L# E* $K N‘ ;w @- $N 9b $$ C1 8l $I $& $7 $O 6a $/ $K !$ 0U L# E* $K N‘ ;w@-$NDc$$C18l$I$&$7$O1s$/$KG[CV$5$l$k$h$&$J6u4V$G$"$k!% !y!y F| K\8l $X $N<+ 8JAH ?% 2=5; =Q $rMx MQ$7 $? $b$N $H $7$F $ONc $( $P@6 ED $i$NEE;R%K%e!<%95-;v$NJ,N‘$K4X$9$k8&5f 6) !K$,$"$k$,!$0UL# %^%C%W$N8&5f$G$O$J$$!% FC@-$K9g$o$;$F9=C[$7$F$$$+$J$1$l$P$J$i$J$$!% >e$K =R $Y $? $h $& $K 0U L# %^ %C %W $K $O L\ E* 7? $H HF MQ 7? $, $"$k $,!$ K\ 9F $G$O L\ E*7? 0U L#%^ %C %W $r 07$& !% 6q BNE* $K $O!$ O" BN =$>~ MWAG $N 4QE@ $+ $i$N F|K\ 8l L>;l $N0U L# %^ %C %W$r 9= C[$9 $k $3 $H $rL\ E* $H $9$k !% => $C $F!$ K\ 9F$G 07 $& 0UL#%^ %C %W $N9= C[ $K$O L> ;l$r 7AMF ;l $d7A MF F0;l $H $$ $C $?O" BN =$ >~ MW AG $r >p Js $H $7 $FMQ $$ $k !% $3 $N $h $& $J 0U L# %^ %C %W $O !$ Cx <T $i$, ?J $a $F $$$k !$ O"BN =$ >~ MW AG$N 0U L# E*$U $k $^ $$ $r $= $l $i $H 6& 5/ $9 $k Ho =$ >~ L> ;l 72 $H $N 4X 78 $r D4 $Y $k $3 $H $K $h$C$F BN 7O E* $K GD 0. $9 $k 8& 5f 7) $r <j =u$1 $9 $k $? $a $K I, MW $G $" $k !% <+ F0 9= C[ %^ %7 %s $H $7 $F $O Kohonen $,Ds 0F $7 $? <+ 8J AH?% 2= 7? ?@ 7P 2sO) LV %b %G %k !J Self-Organizing Map !$ N,$7$F SOM !K $r MQ$$$k !J >\ :Y$OJ8 8% 5) $r;2>H !K !%8&5f$NBh 0lCJ3, $H$7$F!$$^ $: !$ 0UL# %^ %C %W $N <+ 8J AH ?% 2= $KM- 8z $H ;W $o $l $k !$ O" BN =$ >~ MWAG $, L> ;l $N 6q BN E* $J Fb MF $r I= $9 $h $& $J L> ;l 6g $r ?7 J9 $+ $i ?M <j $G <} =8 $7 !$$= $N L> ;l 6g!J 66 8D $N Ho =$ >~ L> ;l $r4^ $‘ 7,852 8D$N L>;l 6g !K $r MQ$$ $F L>;l $N 0U L#%^ %C %W 9=C[ $r ;n$_ $? !% $= $7 $F !$ Bg 5,LO 0U L# %^ %C %W $N 9=C[ $K $O %G!< %? <} =8 $N <+ F0 2= $, IT 2D 7g$H $$ $& 4Q E@ $+ $i !$ #8 G/ J, $N?7 J9 $+ $i L> ;l 5Z $S $= $l $H 6& 5/ $9 $k 7A MF ;l $H 7A MF F0 ;l $r6& 5/ IQ EY $N 9b $$ $b $N $+ $i <+ F0 E* $K <h $j =P $7 $F 9= @. $5 $l $k L> ;l 6g !J 100 8D$N Ho =$ >~ L> ;l $r 4^ $‘ 33,870 8D $N L> ;l6g !K $r MQ $$$F L> ;l $N 0UL# %^ %C %W $N 9= C[$r ;n $_ $? !% 7W ;;5!<B 83$N 7k2L !$ $^$@ !$ <B83 $N5, LO$, >.$5 $$$, !$ 2f !9 $ND>4Q $K 9g$& !$ $D $^$j !$ 0UL# %^ %C %W >e$N L> ;l$O A4HL E* $K3X =, %G !< %? $, <( :6 $9 $k 0U L#$G G[ CV $5 $l $F $$ $k !$ 0U L# %^%C%W$N9=C[$,2DG=$G$"$k$3$H$,J,$+$C$?!% $3$N $h $& $J 2D ;k E* $J 0U L# %^ %C %W $N 9= C[ $K $O Ev A3 $J $, $i SOM $K $h $k <+ 8J AH ?% 2= 0J 30 $N J} K! $b 9M $( $i $l $k !% $= $N M- NO 8u Jd $H $7 $F Nc $( $P <g @. J, J, @O $d 0x ;R J, @O $H $$ $C $? B? JQ NL 2r @O <j K! $r 5s $2 $k $3 $H $, $G $- $h $& !% SOM $rMQ $$ $k I, MW @- $r 8+ $k $? $a $K!$ $3 $N $h $& $J B? JQ NL 2r @O $,K\ %? %9 %/ $K E, 1~ $G $- $k $+ $I$& $+ $K $D $$ $F !$ F1 $8 %G !< %?$r MQ $$ $F !$ <g @. J, $d 0x ;R$N 4s M? N( J, @O 5Z $S 7W ;; 5! <B 83$r 9T $C $? !% $= $N7k 2L !$ K\ %? %9 %/ $K$* $$ $F B? JQNL 2r @O $N E, MQ $, :$ Fq $G $"$k $3 $H $, 3N G’ $5 $l $? !%$^ $? !$ SOM $N2D ;k E* $J I= 8= NO $H $O JL $K $= $N M- 8z @- $r 8+ $k $? $a $K 0U L#J, N‘G= NO $b I>2A $9 $k I,MW $, $" $m$& !% $= $N $?$a $K !$ J, N‘7k 2L $K 2D ;k @- $d O" B3 @- $N $J$$ !$ 3, AX 7? %/ %i %9 %? %j %s %0<j K! $r %Y !< %9 %i %$ %s %b %G %k$H $7 $F $H $i $( !$ F1 $8 %G !< %?$r MQ $$$? 7W ;; 5! <B83 $b 9T $C $? !% $= $N 7k2L !$ J,N‘ G= NO $K$*$$$F$O!$ SOM $O%/%i%9%?%j%s%0<jK!$h$j$d$dM% $l$F$$$k$3$H$,J,$+$C$?!% 0J 2< !$#2 >O $G $O !$<+ 8J AH ?% 2= 7? ?@ 7P 2s O) LV %b %G %k SOM $K $D $$ $F 4J C1 $K >R 2p $9 $k !%#3 >O $G $O !$ SOM $K

V ol. 42 No. 10 F|K\8lL>;l$N0UL#%^%C%W$N<+8JAH?%2= 3 ?^ 1 %3%[!<%M%s$N 2 <!85 SOM Fig. 1 Tw o-dimensional SOM. $h$k 0U L# %^ %C %W $N <+ 8J AH ?% 2= $K $I $N $h $& $J %G !< %? $, M- 8z$+!$ $^ $? $3$N $h $&$J %G !< %?$O SOM $,<h$j 07$( $k $h $&$K $I $& Id 9f 2= $9 $l $P$h $$ $+ $K $D $$ $F =R $Y $k !% #4 >O $G $O7W ;; 5!<B 83 $N 7k 2L $K$D $$ $F =R $Y $k !% $3 $N Cf $G!$ <+ 8J AH?% 2= $K $h $C $F F@ $i $l $? 0U L# %^ %C %W $, BE Ev $+ $I $& $+ $N 3X=, %G !< %? $r MQ $$ $? 8!F$ $H !$ => Mh $N %/ %i %9 %? %j %s %0 <j K!$K $h $k 0U L# J, N‘ 7k 2L $H $N Hf 3S $K $h $k J, N‘ G= NO $N 8! >Z $r9T $& !% $= $7 $F!$ K\%? %9 %/ $K$* $$ $F $OB? JQ NL 2r@O $, $& $^$/ 5! G= $7 $J $$ $H $$ $& J, @O 5Z $S <B 83 7k 2L $K $D $$ $F $b =R $Y$k!%#5>O$G$O7kO@$H:#8e$N2]Bj$K$D$$$F=R$Y$k!% 2. <+8JAH?%2=?@7P2sO)LV%b%G%k SOM <+ 8JAH ?% 2= ?@ 7P2s O) LV %b%G %k SOM !J?^ 1 !K$O 9b <! 85F~ NO$r ;} $D #2 <!85 G[ Ns $N %N!< %I !J %K %e !< %m %s !K $G 9= @.$5 $l !$ 0J 2< $K =R $Y $k <+ 8JAH ?% 2= $K $h $C $F 9b <! 85 %G !< %?$r #2 <! 85 6u 4V $K $= $N FC D’ $r H? 1G $9 $k $h $& $K Hs @~ 7A E* $K<M1F!J%^%C%T%s%0!K$9$k$3$H$,$G$-$k!% F~ NO x = [ � 1 ; � 2 ; � � � ; � n ] T 2 < n $J $i $P !$ 8D!9$N %N !< %I i $O $= $l $> $l ;2 >H %Y %/ %H %k m i = [ � i 1 ; � i 2 ; � � � ; � in ] T 2 < n $r ;} $D $b $N $H $9 $k !%C" $7 !$ ;2 >H %Y %/ %H %k $N MW AG � ij $O %N !< %I i $H F~ NO MW AG � j $N 4V$N =E $_$G $" $j !$ <+ 8J AH ?% 2aDx $K $* $$ $F >/$7 $: $D =$ @5 $5$l $k !% 6q BN E* $K $O !$ F~ NO %Y %/ %H %k x $,M? $( $i $l $? $H $-!$ $^ $: !$ $= $N F~ NO$r $9 $Y $F$N %N !< %I$N ;2 >H %Y%/ %H %k $HHf 3S $7 !$ %f !< %/ %j %C %I 5w N% $N 0l HV C;$$ %N !< %I $r 3h @- 2= $9 $k !% $= $N 3h @- 2= $5 $l $? %N !< %I $r >! <T %N !< %I $H 8F $V !% B($A!$>!<T%N!<%I c $O0J2<$N$h$&$KA*$P$l$k!% c = ar g min i fjj x � m i jjg (1) $= $7 $F !$%0 %m !< %P %k $K<+ 8J AH ?% 2= $, 9T $o $l $k $h $& $K !$ >!<T %N !< %I$N 6a K5 $N %N !< %I $b 3h@- 2= $5 $; !$ %j%i %C %/ %9 =hM} $r9T $& !% B($A !$ 3h @- 2= $5$l $? $9 $Y$F $N %N !<%I $K BP $7!$ $= $l $i $N ;2 >H %Y %/%H %k $r F~ NO %Y %/ %H %k $K 6a IU $/ $h $&$K=$@5$r9T$& !% m i ( t + 1) = m i ( t ) + h ci ( t )[ x ( t ) � m i ( t )] (2) $3$3 $G !$ t $O 3X=, 2s ?t$G !$ h ci ( t ) $ONc $($P 0J2< $N$h $& $KDj5A$5$l$?6aK54X?t$G$"$k!% h ci ( t ) = � ( t ) � exp ( � jj r c � r i jj 2 2 � 2 ( t ) ) (3) C" $7 !$ r c 2 < 2 $H r i 2 < 2 $O $= $l $> $l >! <T %N !< %I c $H 6a K5 %N !< %I i $N 0L CV %Y %/ %H %k $G $" $k !%=>$C$F !$9‘ jj r c � r i jj $O 6a K5%N !<%I i $, >! <T%N !< %I c $+$i N% $l$F 9T$/$K$D$l!$ h ci $,>.$5$/$J$j m i ( t ) $N=$@5NL$,>.$5 $/$J $k $3$H $r 0U L# $9 $k!% $^ $? !$ � ( t ) $O3X =, N( $G !$ � ( t ) $O6a K5$N Bg $- $5 !J H>7B !K $G $" $k !% $3 $l$i $O ;~ 4V$H 6& $K C1D4 $K 8: >/$7 $F $$ $/ 4X ?t$G $" $j !$ Nc $( $P 0J 2<$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!% <+8J AH ?% 2=$, =* $C $? 8e $N %^ %C %T %s %0 =hM} $O !$ C1 $K F~ NO x $KBP$9$k >!<T %N!<%I $rA* $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 $O F~ NO $K %^ %C %A $9 $k %N!<%I $N@0 Ns2a Dx $H8+ $J$9 $3$H $,$G $- $k!% B( $A !$ %^ %C %A$9 $k %N !<%I $r F~ NO $K 6aIU $1 $k 2a Dx $G $"$k !% C" $7!$ $3 $N=h M} $O %0%m !< %P %k $K 9T$o $l $k $? $a !$ 7k 2L E* $K $O!$ ;w $?F~ NO $X $N >! <T %N !< %I $, 6a $$$H $3 $m $K G[ CV $5 $l !$ $= $& $G $J $$ %N !< %I $O N% $l $? $H $3 $m $K G[ CV $5 $l $k $h $& $K $J $k !% DL >o !$ 3X =, $O !V @0 Ns !W $H !V Hy D4 @0 !W $N Fs $D $N %U %’ !< %: $K J, $1 $F 9T $o $l $k !% !V @0 Ns !W %U %’ !< %: $G $O !$ � ( t ) $H � ( t ) $N=i 4| CM $r 6& $K Bg $- $/ <h $j !$ ;~ 4V $H 6& $K (4)(5) $K=> $C $F8: >/ $7$F 9T $/ !% %N!< %I $N G[ CV$N 4p K\ 7A $O$3 $N %U %’ !< %: $G 7A@. $5 $l $k !%0l J}!$;D $j $N %U%’!< %: $G $O � ( t ) $H � ( t ) $O>. $5 $$ CM $N $^ $^ D9 ;~ 4V $r $+ $1 $F =i 4| %U %’ !< %: $G 7A@.$5$l$?4pK\7A$rHyD4@0$9$k!% 3. 0UL#%^%C%W$N<+8JAH?%2= K\9F $G <h $j 07 $&L> ;l $N 0U L# %^ %C %W $H $O !$ 0UL# E* $K N‘ ;w@- $N 9b $$ L> ;l $I $& $7 $, 6a $/$K G[ CV $5 $l !$ 0U L# E* $K N‘ ;w@- $N Dc $$ L> ;l $I $& $7 $, 1s $/$K G[ CV $5 $l $k $h $& $J !$ 0U L# E* N‘ ;w @- $r 5w N% $H $9 $k #2 <! 85 I= 8= $r ;X $9 !%$=$7 $F !$ 0UL# %^ %C %W $N <+ 8J AH ?% 2= $H$O !$ $3 $N $h $&$J I= 8= $r <+ 8J AH?% 2= 7??@ 7P 2s O)LV %b %G %k SOM $rMQ$$ $F <+ F09= C[ $9 $k$3$H$G$"$k!# 3.1 3X=,%G!<%? Cx<T $i $O O" BN =$ >~ MW AG $N 0U L# E* $U $k $^ $$ $r Ho =$ >~ L> ;l $r 2p $7 $F BN 7O 2= $9 $k 8& 5f $r ?J $a $F $$ $k !% $3 $N $? $a $K !$ ?7J9 $J $I $+ $i =8 $a $? Bg NL $N Ho =$ >~ L> ;l $H $= $l $H 6& 5/ $9

4 >pJs=hM}3X2qO@J8;o Oct. 2001 $kO" BN =$ >~ MW AG 72 $r %; %C %H $H $7 $? 8@ 8l %G !< %? $K BP $9 $k J,@O $r 9T $& I, MW $, $" $k!% $3 $N $h $& $J Bg NL %G !< %? $r O" BN =$>~ MW AG $N 4Q E@ $+ $i J,N‘ $7 !$ $= $N 7k 2L $r 2D ;k E* $K I= 8= $G$- $l $P !$ J, @O :n 6H $N8z N( $, Ht Lv E* $K 8~ >e $9 $k $3 $H $, 4|BT $G $- $k!% K\ 9F $O $3 $N $h$& $J ;k E@ $G L> ;l 0UL# %^ %C %W $N<+8JAH?%2=$r9M$($k!% L>;l $N 0U L# %^ %C %W $r <+ 8JAH ?% 2= $5 $; $k $? $a $K$O !$ L> ;l4V $N 0U L# E* $J 4X 78 $r H? 1G $G $- $k $h $& $J 3X =, %G !< %? $, I,MW $G $"$k !% 0l HLE* $K !$ L>;l 4V $N 0U L# E* $J4X 78 $O L> ;l $H6& 5/ $9 $k F0 ;l $d 7A MF;l !$ $5 $i $K $O 78 $j @h $N C1 8l $J $I $rDL $8 $F 7k $S $D $1 $k $3$H $, $G $- $k !% K\ 9F $O >e =R $7 $? $h $&$K !$ O" BN =$ >~ MW AG $N 4Q E@$+ $i $N L> ;l $N 0U L#%^ %C %W $r 9=C[ $7 $? $$ $N $G !$ L> ;l4V $N 4X 78 $r 6& 5/ $9 $k O" BN =$ >~ MW AG$r DL $8$F 7k $S $D $1 $k$3 $H $H $7 $? !% <B :] !$ $" $k 0U L# $G $O!$ 0U L# E* $K 6a $$ L> ;l$I $& $7 $O B? $/ $N 6& DL $9 $k O" BN =$ >~MW AG $r ;} $A !$ 0U L# E*$K 1s $$ L> ;l $I $& $7 $O $" $^ $j 6& DL $9 $k O" BN =$>~ MW AG $r ;} $? $J $$ $H 9M$( $k $3 $H $, $G $- $k !% $3 $3 $G !V ;W $$ !W !$ !V 5$ ;} !W !$ $= $7 $F !V 4Q E@ !W $H $$ $& ;0 $D $N L>;l $r Nc$H $7 $F 9M $( $h $& !% !V ;W $$ !W $H !V 5$ ;} !W $O 0U L# E* $K6a $$ L>;l $I $& $7 $N $?$a !$ 6& DL $9$k O" 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 $$ 4X 78 $K $" $k L> ;l !V 4Q E@ !W$O !$F1 MM $J O" BN =$ >~ MW AG $r ;} $D $3 $H $, $G $- $J $$ !% =>$C $F !$ K\ 9F$G $O !$ 8D !9 $N L>;l $r $= $l$H 6& 5/ $9$k O" BN =$>~ MW AG$N %; %C %H $r MQ $$ $F Dj5A $7 !$ $= $N %; %C %H $r 3X =, %G!<%?$H$9$k!% <B:] !$ L> ;l 6g $r 9= @. $9 $kO" BN =$ >~ MW AG $H Ho =$ >~ L> ;l $N 4V $K $O <o!9$N 4X 78 $, B8 :_ $9 $k !%$? $H $( $P !$ !V$& $l $7 $$;W$$ !W $N Nc$G $O !$ O"BN =$ >~MW AG !V $&$l $7 $$ !W $O L> ;l !V ;W $$ !W $N 6q BN E* $J Fb MF $r I= $9 !% 0l J} !$ !V B@ O: $N ;W $$ !W $N Nc$G $O!$ !V B@ O: $N!W $O !V ;W$$ !W $N=j M- <T $rI= $9 !% O" BN =$ >~ MW AG $O L> ;l $N B0 @-$H $7 $F F/ $/ >l 9g $b $" $k !%Nc $( $P !$ !V @V $$ %j %s %4 !W $N Nc $G $O !$ !V @V $$ !W $O !V %j %s %4 !W $N B0 @- $G $"$k !% $3 $l $i $N 4X78 $N $& $A !$ O" BN =$ >~ MW AG$, Ho =$ >~ L> ;l$N6q BN E* $JFb MF $rI= $9 $b$N $O FC $K<+ 8J AH?% 2= $K$H $C $FM- 8z $G$" $k $H 9M $( $i$l $k !% $J $<$J $i !$ Ho=$ >~ L> ;l $N 6qBN E* $J Fb MF $r I= $9 O" BN =$ >~ MW AG $O Ho =$ >~ L> ;l $H 6& DL $9$k 0UL# MW AG $r ;} $C $F$$ $k $+ $i $G$" $k !% $9 $J $o $A !$ $3 $N<o $N L>;l 6g $N >l 9g !$ Ho =$ >~ L> ;l$O !$ O" BN=$ >~ MW AG $N I=$9 ;v JA $r Cj >] 2= $7 $? 0U L# $r ;} $D $H 9M $( $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$r6q BN2= $7$?I= 8=$G !$ 8_$$ $K !$ !V ;W $$ !W $H $$ $& 0U L# MW AG $r 6& M- $7 $F $$ $k !J >\ :Y $OJ88% 7) $r;2>H!K !% $=$N $? $a!$ K\9F $G $O L> ;l$N 0U L# %^ %C %W$N 9= C[ $K !$ $^ $: $3 $N %? %$%W $N %G !< %? $r Cj =P $7 $FMQ $$ $k $3 $H $K $7 $? !% I= 1 <}=8$5$l$?%G!<%?$NNc T able 1 Example of gathered data L>;l O"BN=$>~MWAG ;W$$ $&$l$7$$!$$"$3$,$l$N!$$$$H$7$$!$5$$NFG$J � � � !% 5$;} $&$l $7 $$ !$ $" $3 $, $l $N !$ $$$$ 2C 8: $J !$ $& $i $d $^ $7 $$ � � � !% 4QE@ %"%+%G%_%C%/$J!$650iE*$J!$Nr;K$N!$ � � � !% . . . . . . I= 1 $O?7J9$+$i ?M<j$G <}=8$7 $?!$ O"BN=$ >~MWAG $,L>;l $N6q BN E* $JFb MF $r I= $9 $h$& $J %G !< %? $r<( $9 !% $3 $N I= $N 1 NsL\ $OHo =$>~L> ;l$G $"$j !$ 2 NsL\$O 6&5/ $9$kO" BN=$ >~MW AG $G $"$k !% $3 $NI= $+ $i $b J, $+$k $h $& $K !$ O" BN =$ >~ MWAG $H$7 $F !$ 7AMF ;l $NB> !$ 7A MFF0 ;l !$ $=$7 $F !V L>;l !\ $N!W $b MQ $$$i $l $F $$$k !% C" $7 !$ $3 $N %?%$ %W $N %G!< %? $O <+F0 Cj =P $, :$ Fq $G 8@ 8l 3X $N @l Lg 2H $K Mj $i $J $1 $l $P $J $i $J $$ $? $a !$ %G !< %? $N <} =8 $K %3 %9 %H $, $+ $+ $k !% $= $N $? $a !$ K\8& 5f $G $O!$ $5 $i $K!$ O" BN =$>~ MW AG $H Ho =$ >~L> ;l $N 4X 78$r 9M N8 $; $: $K 7A MF ;l $H 7A MF F0 ;l $r 6& 5/ 8l $H $9 $k L> ;l 6g$r ?7 J9 $+ $i <+ F0 Cj =P $7 $F MQ $$ $? L> ;l %^ %C %W $N 9= C[ $b ;n$_$k$3$H$K$7$?!% 3.2 Id 9f 2= A0$N @a $G =R $Y $?$h $& $K !$ 8D !9 $N L> ;l $O 6& 5/$9 $k O" BN =$>~MWAG$N %;%C %H$GDj 5A$9$k !% Nc$($P !$ I= 1 $+$iL>;l !V;W$$!W$r ;W$$!a f $&$l$7$$!$$"$3$,$l$N!$5$$NFG$J , � � � g $N $h $& $K Dj 5A $9 $k !%$3 $3 $G !$0l HL $K ! <o N‘ $N L> ;l w i ( i = 1 ; � � � ; ! ) $, B8 :_ $7 !$$= $l $i $N 0U L# %^%C%W $r 9=C[$9$k$H2>Dj$9$k!%$3 $N$h$&$J>l9g!$L>;l w i $O0J 2<$N$h$&$KO"BN=$>~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 $k j HVL\$NO" BN=$ >~MW AG$G !$ � i $O w i $H6& 5/$9 $k O" BN=$ >~ MWAG $N ?t $G$" $k !% $3 $N$h $&$K Dj 5A$5 $l $? L>;l $r SOM $,<h $j07 $( $k $h $&$K $9 $k $?$a $K $O $^ $: $= $l $i $r Id 9f 2=$7 $J $1 $l $P $J $i $J $$ !% Id 9f2= $N J} K! $H$7 $F $O !$ $^ $: 1Q8l $N 0U L# %^ %C %W $N 9= C[ $K MQ$$ $i$l $F$- $?!V%i %s%@ %‘%3 !<%G%#%s %0K! !W !J>\:Y$O J88% 8) $r;2 >H!K$, 9M $($i $l $k!%$7 $+$7 !$$3 $NJ} K! $O K\8& 5f $K $* $$ $F $O $" $^ $j M- 8z $G $O $J $$ $3 $H $r @h 9T <B 83 !J>\ :Y $K$D $$ $F $O J88% 9) $r;2 >H!K $K$h $C $F H= L@ $7 $?$? $a!$ K\ 8&5f $G $O 0J 2< $K =R $Y $kAj 4X %3 !< %G %# %s %0 K! $r ?7 $7$/F3F~$7$?!% Aj4X %3!< %G %# %s%0 K! $K$* $$ $F $O!$ $^ $: !$ $= $l $>$l Fs $D$N L> ;l 4V$N 0U L# E* Aj 4X !J $" $k $$$O 0U L# E* 5w N% !K $r H? 1G $9 $k $b $N $r 5a $a $k !% $3 $3 $G $O !$ L> ;l w i $HL> ;l w j 4V $N0UL#E*5wN% d ij $r (6) $NDj5A<0$rMQ$$$F0J2<$N$h$& $J7W;;<0$K$h$C$F5a$a$k$3$H$H$7$?!%

V ol. 42 No. 10 F|K\8lL>;l$N0UL#%^%C%W$N<+8JAH?%2= 5 I= 2 L>;l$NAj4X9TNs T able 2 Correlativ e matrix of nouns 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 ! d ij = ( ( � i � c ij )+( � j � c ij ) � i + � j � c ij $b$7 i 6 = j 0 $=$NB> (7) C" $7 !$ � i $H � j $O$= $l $> $l w i $H w j $, 6&5/ $9 $k O"BN =$>~MWAG $N?t $G!$ c ij $O w i $H w j $K6&DL$9 $kO"BN =$>~ MW AG $N ?t $G $" $k !%=>$C$F !$0U L# E* 4X 78 d ij $O L> ;l w i $H w j $N4V$K$I$l$@$1 6&DL$NO"BN =$>~MWAG$r ;}$D$+$H $$$& 0U L# $G $N N> L> ;l 4V$N @5 5, 2= $5 $l $? 5w N% $G $" $k !% B( $A!$ d ij $,>. $5 $1 $l $P !$ N> L> ;l $O 0U L# E* $K 6a $/ !$ d ij $, Bg$-$1$l$P!$N>L>;l$O0UL#E*$K1s$$!% C"$7 !$ 8D !9 $N d ij $O$" $/ $^ $G $b L> ;l w i $HL> ;l w j $r 8IN) $K 8+$k >l 9g $N 4X 78$G $" $j !$ B> $N L> ;l $b9M N8 $K $$ $l $?>l 9g !$ $= $N B> $N L> ;l$r ;2 >H 7O $H $7 $F 9M $( $k $H $- $N $3 $NFs $D $N L> ;l 4V $N 4X 78$d !$ $3 $N Fs $D $N L> ;l $H B> $N L> ;l $H$N4X78 $O$3 $N$h $&$J d ij $N=89g$r MQ$$ $k$@ $1$G $OH? 1G$G $- $J $$ !% $= $N 0U L#$G $O $3 $N $h $& $J 0U L# E* 4X 78 $O 6I =j0U L# E*4X 78 $H 8F $s $@$[ $& $, $h $j @5 3N$G $" $m $& !% $7 $+ $7!$ $3$N$h $&$J8D !9 $N6I=j 0UL#E* 5wN%$+ $iI= 2 $K<($9 $h$& $J 9T Ns $r :n @. $9 $l$P !$ 3F 9T $O $= $l $> $l 8+ =P $7 $H $J $kL> ;l $H $= $l$r =| $$ $? ! � 1 8D$N L> ;l $H$N 6I =j 0U L# E* 5wN% $+ $i9= @. $5 $l $F $$$k $3 $H $, J, $+ $k!% B( $A !$ 3F 9T $O $"$k Dx EY Bg 6I E* $K $= $N 8+ =P $7 $H $J $i L> ;l $H B> $N L> ;l $H $N0UL#E*$J4X78$rH?1G$7$F$$$k$H9M$($i$l$k!% =>$C$F !$K\ 9F $G Ds 0F $9 $k Aj 4X %3 !< %G%#%s %0 K! $G $O !$ L>;l w i $r$3$N9TNs$rMQ$$$F0J2<$N$h$&$J B?<!85%Y%/ %H%k$KId9f2=$9$k!% V ( w i ) = [ d i 1 ; d i 2 ; � � � ; d i! ] T (8) $3 $3 $G !$ V ( w i ) 2 < ! $O SOM $N F~ NO $G $" $k!J B( $A !$ x = V ( w i ) !$ n = ! !K !% B( $A !$ SOM $NLr 3d $O !$ $3 $N $h $&$J B? <! 85 %Y %/ %H %k $r <+ 8J AH ?% 2= $K $h $C $F $= $l $i $N 4V $KB8 :_ $9 $k 0U L# 4X 78 $r 82 :_ 2= $5 $; $F #2 <! 85 E* $K I= 8= $9 $k$3$H$G$"$k!% 4. <B 83 7k 2L 4.1 %G !< %? <B 83 $G $O !$ $^ $: !$ Kh F| ?7 J9 $+ $i ?M <j $G <} =8 $7 $? !$ O" BN =$ >~ MW AG $, L> ;l $N 6q BN E* $J Fb MF $r I= $9 $h $& $J L> ;l 6g $r MQ $$ $? !J :# 8e !$ $3 $N %G !< %? $r %G !< %? #1 $H 8@ $& !K !% L> ;l $N <o N‘ ! $O 66 !$ O" BN=$ >~MW AG $N$N $YAm ?t P i = ! i =1 � i $O 7,852 !$ O"BN =$>~ MW AG $N0[ $J $jAm ?t $O 4,998 $G$" $C $? !% $3$N $& $A!$L>;l!V>uBV!W$NO"BN =$>~MWAG$N?t!J � >uBV = 391 !K $,$b$C$H $bB? $/ !$L>;l!VCf#2 !W !y $N O"BN=$ >~MW AG$N ?t !J � Cf 2 = 4 !K$,$b$C$H$b>/ $J$+$C$?!%$^ $?!$L>;l!V;W $$!W $H !V 5$;} !W $, $b $C $H$b B? $/6& DL $N O"BN =$ >~MW AG $r ;}$A !J c ;W$$ ; 5$;} = 79 !K !$ B? ?t $N L> ;l$, 8_ $$ $K 6& DL $9$k O"BN=$>~MWAG$r;}$?$J$+$C$?!% <!$K !$ #8 G/ J, $N Kh F| ?7 J9 $+ $i 6&5/ $9 $k 7A MF ;l $H 7A MF F0 ;l $N IQ EY =g $+ $i <+ F0 E* $K =8 $a $? 7A MF ;l !? 7A MF F0 ;l $HL> ;l $G 9=@. $5 $l $k $h $&$J L> ;l 6g $r MQ $$$? !J :# 8e!$ $3 $N %G !< %? $r %G !< %? #2 $H 8@ $& !K !%L>;l $N <o N‘ ! $O 100 !$ 7AMF;l!?7A MFF0;l $N$N$YAm ?t P i = ! i =1 � i $O 33,870 !$7A MF ;l !? 7A MF F0 ;l $N 0[ $J $j Am ?t $O 4,023 $G $"$C$? !%$3 $N$& $A!$ L>;l !V$b $N !W $H 6& 5/$9 $k 7A MF;l !? 7A MFF0 ;l $N ?t!J � $b$N = 1 ; 870 !K$, $b$C$H$bB?$/ !$L>;l!V@/<#2H!W $H6&5/$9 $k7AMF ;l!?7A MFF0 ;l$N?t !J � @/<#2H = 192 !K$, $b$C$H $b>/ $J $+$C$?!%$^ $? !$L>;l!V $b $N!W$H!V $3 $H!W $K 6& DL $7 $F 6& 5/ $9 $k 7A MF ;l !? 7A MF F0 ;l $N ?t $, $b$C$H $b B? $/!J c $b$N!$$3$H = 764 !K !$L>;l!V 3h F0 !W$H!V 5$ J, !W $K 6& 5/ $9 $k 7A MF ;l !? 7A MF F0 ;l $, $b$C$H $b >/ $J $+$C$? !J c 3hF0!$5$J, = 6 !K !% 4.2 SOM $K$h$k<B837k2L N>%G!<%?$KBP$7 !$ SOM $X$NF~NO$N<!85 ! $,0[$J$C $F$=$l$>$l 66 $H 100 $K@_Dj$5$l$?0J30$O!$$9$Y$F$N %Q %i %a%? !< $r F1 $8 $h$& $K @_ Dj $7 $?!% SOM $O 13 � 13 $N 2 <!85 G[ Ns $N %N !< %I $G9= @. $7 !$ 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 $F !$ 6aK5 $N=i 4|H> 7B � (0) $r 13 !JB( $A!$ SOM $ND> 7B$K Ey $7$$ !K $K@_ Dj $7$? !% Hy D4 @0%U %’ !< %: $K$* $$ $F$O !$ 3X =, Am2s ?t T $r 100,000 $K!$ 3X =, N( $N =i 4| CM � (0) $r 0.02 $K!$$=$7$F!$6aK5$N=i4|H>7B � (0) $r 13 $K@_Dj$7$?!% ?^ 2(a) $K %G !< %? #1 $r MQ $$ $F F@ $i $l $? L> ;l $N 0U L# %^ %C %W $r <( $7 !$ ?^ 2(b) $K $3 $l $r ?M <j $G 0U L# E* $K <7 $D $N NN 0h !J%0 %k !<%W !K$K J,$1 $? ?^$r <( $9 !%0J2< !$F@$i $l $?7k 2L $,BE Ev$+ $I $&$+ $r 3F%0 %k !< %W$4 $H $K3X =, %G!< %? $r ;H $C $F!JB($A!$O"BN=$>~MWAG$N4QE@$+$i!K8!F$$r9T$& !% !c 46 >p !& 46 3P !’ ;W $$ !$ 5$ !$ 5$ ;} !$ 5$ J, !$ $/ $i $$ !$ $[ $I !$ 46$8 #1 !$ 46 >p !$ $& $A !$ 6u 5$ !$ G0 !$ @< !$ >p !$ 1F !$ $= $V $j !$ $?$aB)!$$I$sDl!$?’#2!d :8>e $+ $i :8 2< $^ $G $N NN 0h $K %^ %C %T %s %0 $5 $l $? L> ;l $O !y E:;z $O F1 $8 C1 8l $N !J O" BN =$ >~ MW AG $N 4Q E@ $+ $i $N !K 0[ $J $k 0U L# $r 6h JL$9$k $?$a $KMQ $$$F $$$k !% Nc $($P !$ !V $/$i $d$_ $NCf !W $H !V C;$$ Cf!W $N >l9g $G $O!$O" BN =$ >~8l 72 $N@- 3J $, 0[$J $k!J A0<T $, >uBV !$8e <T $,HO 0O$rI= $9!K$N $G!$ !VCf#1!W !J>uBV!K !$ !VCf#2!W !JHO0O!K$J$I $H$7 $F6hJL$7$F$*$$$?!%

6 >pJs=hM}3X2qO@J8;o Oct. 2001 ?^ 2(a) %G!<%?#1$rMQ$$$?0UL#%^%C%W Fig. 2(a) Seman tic map using data #1. ?^ 2(b) 0UL#%^%C%W$KBP1~$9$k0UL#%0%k!<%W Fig. 2(b) Seman tic groups corresp onding to the map. 4pK\E* $K !c 46>p !& 46 3P!d $r I= $9$b $N $H9M $( $F$h $$ !% $3 $NNN 0h$N O" BN =$>~ 4X 78 $O !V Ha$7 $$ ;W $$!W !? !V$" $d $U $d $J5$!W !? !VGo ;R H4$1 $N5$ J, !W !? !V HhO+ $N ?’!W $J $I$N 46 >p$d 46 3P $r I= $9 I= 8= $G$" $k !% $3 $N %0 %k !< %W $O D> @\ 46 >p $rI= $9 $b $N !J ;W $$ !$ 5$ !$ � � � !K $H 46 >p $N Dx EY $r I= $9 $b $N !J$/ $i$$ !$$[$I !$$I$s Dl!K$r 4^$s $G$$ $k$, !$J,I[ $N79 8~$H $7 $F $O !$ !V ;W $$ !W $d !V 5$;} !W $J $I Fb E* $J 46 >p $N I= 8= $H !$ !V @< !W$d!V $? $a B) !W$J $I 46 >p $r I= $K =P $9 >l 9g $N I= 8=$, J,N% $5 $l $F$$ $k !% $3 $N NN0h $K $O !$ :8 C<Cf 1{ $K !V 6u 5$!W $,=P 8= $7$F $$ $k$, !$ $3 $l$O !V 5$ $^$: $$ 6u 5$!W $J $I $N$h $&$K !V J7 0O 5$ !W $rI= $9 $b $N $G$" $k !% O" BN=$ >~ MW AG $+$i $_$k $H!$ !V6u5$!W$O!c 46>p 46 3P!d $NL> ;l$H6& DL$N O"BN =$ >~ MW AG $r B? $/ ;}$D $, !$ $= $l $@ $1 $G $O $J $/ !c MM ;R !d$NNN 0h $N L>;l !J MM;R !$ 5$ G[!$ MM Aj !K $H$b 6& DL$9 $k O" BN=$>~MWAG$,B?$$!JNc$($P!VIT2:$J6u5$!W !K !%=>$C$F!$ ?^ 2(b) $N0U L#%0 %k!< %W$N ?^ $G$O !cMM ;R!d $NNN 0h $N0l It$r!c 46 >p !& 463P !d $NNN 0h $K =E$M $F ?^<( $7 $F$$ $k !% $^ $?!$ F1MM $N Nc$H $7 $F!$ L> ;l !V MM;R !W $O !cMM ;R !d$N NN 0h $@$1$G $J$/ !$ !c46 >p !& 463P !d$N NN0h !J Nc $($P !V 467c $N MM;R !W !K$d!$!c>uBV!&>u 67!d$N NN0h!JNc $($P!V0- @o6l F.$NMM ;R!W !K $H $bO" BN=$ >~MW AG $r6& M-$7 $F $$$k !% <B :]!$ ?^ 2(a) $r$_ $k $H !$ L> ;l !V MM ;R !W $N 0L CV $O !$ !c 46 >p !& 46 3P!d$d !c >u BV !& >u67 !d $N NN0h $K 4s $C $F$$ $k $3 $H$, J, $+ $k!% => $C $F!$ !cMM ;R !d$N NN0h $r !c46 >p !& 463P !d $NNN 0h $H$@ $1$G $J $/ !c>u BV !& >u67 !d $N NN 0h$H $b 0l ItJ, =E $M $F ?^<($7$?!% !c >u BV !& >u 67 !’ >u BV !$ L\ !$ Cf #1 !$ >u 67 !$ LL #1 !$ 6I LL !$ CJ 3,!$4D6-2<!$7A!d >eCf 1{$N NN 0h $K%^ %C %T %s %0$5 $l $?L> ;l $O !c>u BV !& >u 67!d $r I= $9$b $N $G $" $k !% $= $N I= 8=$H $7 $F $O !VL5 0U <1 $N >uBV!W !? !V $R$I $$ L\$K $"$& !W !? !VK; $7 $$Cf !W !? !VM- Mx $J 6I LL !W !? !V $J $7 $/ $: $7 $N 7A !W $J $I $, $" $k !% $= $N Cf $G !$ Ho =$ >~ L> ;l!V 7A !W$, !$ !V8I N) L5 1o $N 7A $G 2r G$ $5 $l � � � !W $N$h $& $K >u BV $d >u 67 $r I= $9 $@ $1 $G $J $/ !$ !V @5 <0 $J 7A !W $d !V:G A1$N 7A!W$H$$$C$? FCD’ $H$b $H$l $k$h $&$J I=8= $b4^ $‘ $? $a !$ !V 7A !W$, NY @\ $9 $k !c @- <A!&@- 3J !d NN 0h 4s $j $K 0LCV $7$F $$ $k $H 9M$( $i $l $k!% $^ $? !$ Ho =$ >~L> ;l !V $H $3 $m#2!W $O !VEZ CE >l$N $H $3$m !W $d !V $"$V $J $$$H $3 $m!W $H $$$C $?$h $& $K>u BV !& >u 67 $rI= $7 $F$$ $k $H9M $( !$ $3$N %0 %k!< %W $K %^ %C %T %s %0 $5 $l $k$3 $H $r 4| BT $7 $F $$$? $, !$ Cf 1{It $N N% $l $F $$ $k $H$3 $m $K %^ %C %T %s %0 $5 $l$F $7 $^ $C $F $$$k !% $7 $+ $7 !$ <B :] $N 3X =, %G !< %? $r D4 $Y $? 7k 2L !$ !V $D $i $$!W !$ !V6l$7$$!W !$ !VNd$?$$!W $H$$ $C$? !V$H$3$m #2!W $N6& 5/8l$O !$ !c>u BV !& >u67 !d$N L>;l $h$j $b!$ !c46 >p !& 46 3P !d$NL> ;l!JNc$( $P!V;W$$ !W !K$H$h$jB?$/6& DL$7$F $$$k $3$H $, J, $+ $C $? !% => $C $F !$ !V $H $3 $m #2 !W $, $3 $N N> %0 %k !< %W$N $[ $\ Cf 4V $K %^ %C %T %s %0 $5 $l $F $$ $k $N $O $3 $N $? $a $G $"$k$H 9M $($i $l$k !% 0lJ} !$ L> ;l !V LL #1!W $O !V 0U CO $C $Q $j$N LL!W $d !V FH$j $h $, $j$N LL !W $J $I @-<A $d @- 3J$r I= $9 $?$a!$ NY @\ $N!c @- <A !& @- 3J!d NN 0h$K %^ %C %T%s %0 $5$l $k

V ol. 42 No. 10 F|K\8lL>;l$N0UL#%^%C%W$N<+8JAH?%2= 7 $Y$- $G $" $k$, !$ 3X =, %G !< %?$, $= $l $[ $I >/ $J $/$J $+ $C $? $K$b$+$+$o$i$: !$$&$^$/J,N‘$5$l$J$+$C$?!% !c @-<A !& @-3J : 5$Iw!$;Q@* !$ ?H!$ 0u>]!$ H~ $7$5!$ 463P #1!$4V!$$H$3$m#1!$J}8~!$46$8#2!d 1&>e $N NN 0h $K %^ %C %T %s %0 $5 $l $? L> ;l $O 4p K\ E* $K !c @- <A !& @-3J !d $r I=$9 $b $N$H 9M $( $F$h $$ !% $=$N I= 8=$H $7 $F $O !$ Nc $( $P !$ !V <A <B 9d 7r $N 5$ Iw !W !? !V 6/ 5$ $N ;Q @* !W !? !V 0l J8$J $7$N ?H!W!?!V $d$5 $7$$ 0u>] !W!?!V@6 A?$J H~$7 $5!W !? !V?F @Z $J$H $3 $m!W !? !V 3Z $JJ} 8~ !W $J $I $,$" $k!% $3 $N NN0h$K %^ %C %T %s%0 $5 $l $kHo =$ >~L> ;l !V 46 3P#1 !W $O !$ Nc $($P!$ !V %f!< %b %i%9 $J 463P !W $d !V M%H~ $5 $N46 3P !W $H$$ $C $? @- <A $d FCD’ $r I= $9 O" BN =$ >~ 4X 78$r I= $9 $b $N $G $" $k !% 0lJ}!$ Ho=$ >~L> ;l !V 46 3P#2 !W $O !V62 I] $N46 3P!W $d !V DK $_ $N 46 3P !W$H $$$C$? !c 46 >p!&46 3P !d $r I= 8= $9 $k $? $a !$ !c46>p !& 46 3P !d$N NN 0h$K =P 8= $9$Y $- $G$" $k $,!$ $3 $N I= 8=$N3X =,%G !<%? $,>/ $J$/ !c46 >p !& 46 3P!d $K@5 $7$/ %^ %C %T%s %0 $5 $l $? L> ;l $H $N 6& DL $9 $k O" BN =$ >~ MW AG $, >/ $J $9 $.$k$? $a !$ !c$= $N B>!d $K F~ $C $F $7 $^ $C $? !% $^ $?!$ $3 $N NN0h $K 0L CV $9 $k L>;l !V 46 $8 #2 !W $O !$ !V 9% ?M J* $J 46 $8 !W $d !VFH $jA1$, $j$J 46$8 !W$J$I$N $h$& $J@- <A$d@- 3J$r I=$9 >l9g$H!V NTT M-Mx $N46$8!W$H$$ $&$h$&$J >uBV$d>u67 $rI=$9 >l 9g $,$" $k $?$a $K !$ K\Mh $J $i NY@\ $N !c>u BV !& >u 67!d $H $N4V $K %^ %C %T %s %0 $5 $l$k $Y $- $G $" $C $? !% $= $l $O $b$H $b $H $3 $l $K 4X O" $9$k 3X =, %G !< %? $, >/ $J $$ >e !$ >u BV $d>u 67 $h $j $b @- <A $d @- 3J $N I= 8= $, B? $$ $? $a $G $" $k $H 9M $($i$l $k!% $7$+ $7!$ L> ;l !V 4V!W $O !VK; $7 $$4V !W $d !V N1 <i$N 4V !W $N $h $& $K>u BV $d >u 67 $J $I$r I= $9 $? $a !$ NY @\ $N !c>u BV !& >u 67 !d NN 0h $K %^ %C %T %s %0 $5 $l $k $Y $- $G $" $k $, !$ $=$l $N 3X =, %G !< %? $, $= $l $[ $I >/ $J $/ $J $+ $C $? $K $b $+ $+ $o$i$: !$$&$^$/J,N‘$5$l$J$+$C$?!% !c HO0O!’ 0h!$Cf#2!$NN0h!$J,Ln!$HO0O!d 1&Cf 1{ $N NN 0h $K %^ %C %T %s %0 $5 $l $? L> ;l $O 4p K\ E* $K !c HO0O !d $r I= $9 $b $N $H 9M$( $F $h $$ !% $= $l $i $N Ho =$ >~ L> ;l $O!$ !V >o <1 $N 0h !W !? !V %f !< %b%i %9 $J Cf !J $K >p L# $r $? $@ $h $o$; $F$$ $k !K !W !? !V @/<# E* $J NN 0h!W !? !V 2J3X E* $J J, Ln!W !?!V 9g M} E* $J HO 0O !W$J $I $N $h $& $K HO 0O $r I= $7 $F $$ $k !% $3$N NN0h $O !$ !J 0h !$ Cf #2!K $H !JNN 0h !$ J, Ln!$ HO 0O !K $H $, $d$d J, N% $7 $F $$ $k!% !V 0h !W $H !V Cf #2 !W $O Nc J8 $+ $i $b J, $+ $k$h$& $K !c @-<A !& @-3J !d $NI= 8= $H 6a$/ !$ !VNN 0h !W $H !V J, Ln!W $H !VHO 0O!W $O<! $K =R$Y $k!c 4Q E@ !& 8+ CO!d $H 6a$$ $H 9M$( $i $l $k !% $^ $? !$ !V :M G= !W $, $3 $N 8l 72 $N 6a $/ $K 0L CV $7 $F$$$k !% $=$l $O !V2; 3Z$N :M G=!W $d !VJ8 3X E*$J :MG= !W $H $$ $C $? !V J, Ln !W $H 6& DL$9 $k I= 8= $,B? $$ $? $a $G$" $k $H 9M $($i$l$k!% !c 4Q E@ !& 8+ CO !’ LL#2!$ 8+ CO !$ N) >l !$ 0U L# !$ B& LL!$ 0U L# 9g$$!$4QE@!$GX7J!$<!85!$OHAH$_!$OH!d 1&2< $NNN 0h $K %^ %C %T %s %0 $5$l $? L>;l $O !c 4QE@ !& 8+ CO !d$rI=$9$b$N$G$"$k!%$3$NI=8=NN0h$K$O!$ !V5;=Q$NLL!W !? !V:b @/ E*$J 8+ CO!W !? !VH] Dj$N N) >l!W !? !VJ8 2= E*$J GX 7J !W!?!V @/ <# E* $J OH AH $_ !W$J $I $N Nc$, $" $k !% !V0U L# !W !$ !V0U L#9g $$!W !$ !VB&LL !W$J $I$b $3$N I=8= NN0h $K 4^$^ $l$F $$$k !% $3 $l $O Nc $( $P !$ !V @: ?@ E* $J 0U L# !J $G $N BN <A 2~ A1 !K !W !? !V 9NDj E* $J 0UL# 9g $$!W !? !V 650i E* $J B&LL !W $J $I$N $h $&$K !$ $3 $l $i $N Ho =$ >~ L> ;l$O $" $k 4Q E@ $d N) >l $r I= L@ $9 $k0UL#5!G=$r;}$C$F$$$k$?$a$H9M$($i$l$k!% !c MM;R!’ MMAj!$5$G[!$$&$A!$6u5$!$46>p!$MM;R!d $3 $l $i $N L> ;l $O !$$= $N G[ CV $, >/!98_ $$ $K N% $l $k $, !$ 4pK\ E* $K !c MM ;R !d NN 0h $r $J $9$H 9M $( $k !% $3 $N I= 8= NN 0h $K$O Nc $( $P!$ !V?< 9o $J MM Aj !W !? !V =E 6l$7 $$ 5$ G[ !W !? !V $& $d$‘ $d$N $& $A !W !? !V IT 2:$J 6u 5$ !W $J $I$N MM Aj $dJ7 0O 5$ $rI=$9 I= 8=$G $" $k!% $^ $?!$ Ho=$ >~ L>;l !V 46>p !W $O!$ !c 46>p !& 463P !d$N L> ;l$H $@ $1$G $J$/ !$ $3$N NN0h $N L>;l $H $b6& DL $N O" BN=$ >~ MW AG $r B? $/ ;} $C $F $$ $k $? $a$K !$ $3 $N N>NN0h$N=E$J$C$?NN0h$KF~$C$F$$$k!% !c $= $N B> !’ 798~ !$ 5$ >] >r 7o !$ $K $* $$ #1 !$ 0- >r 7o !$ 46 3P #2!$463P#3!$?’#1!d $3$N NN 0h $K %^ %C %T %s %0 $5 $l$? L> ;l $O !$ A4 BN$H $7 $F $N $3$l $i $N 0L CV IU $1 $, J, $+ $i $J$$ $N $G !$ !c $= $N B> !d $K $7 $F$*$$$?!% 0J>e !$ $9 $Y $F $N NN 0h$K $D $$ $F =R $Y $?!% $3 $3 $G0l $D Cm 0U$5$l $? $$$N $O !$ Nc $( $P!$ A0 =R$7 $? !c4Q E@ !& 8+ CO!d %0 %k!<%W $K $*$$ $F $O!$ L> ;l !JLL 2 !$ 8+ CO !$ � � � !$ <! 85 !K $H L>;l !J OH AH$_ !$ OH !K $N 4V $N 0UL# >e $N HyL/ $J 0c $$$O 0[ $J $kNN 0h $K %^ %C %T %s %0 $5 $l $k $3 $H $K $h $C $F I= 8= $5 $l $F $$ $k$3 $H $G$" $k !% $b $A $m $s!$ J,$1 J} $K $h $C $F $O $3$N Fs $D $NNN 0h $K %^ %C %T %s %0 $5 $l $k L> ;l $r Fs $D $N %0 %k !< %W $K J, $1$k $3 $H $b2D G= $G $" $k !% $7 $+ $7 !$ $3 $N Fs $D $NNN 0h $, 6a @\ $7 $F $$ $k $? $a !$$3 $l $i $N Cf $N L> ;l $, 0U L# E* $K 6a $$ $H$$ $& 7k 2L $K $O JQ $o $j $, $J $$!% ;w $? $h $& $J $3 $H $O !c 4Q E@ !& 8+CO !d %0 %k !<%W $H !c HO0O !d %0 %k!< %W $N 4V $K$b 8@ $( $k!% $3 $N Fs $D $N %0 %k !< %W $NL> ;l $O 0U L# E* $K Aj ;w $7 $F $$ $k$? $a !$ $= $l $> $l NY $I $& $7$N NN 0h $K 0L CV $9 $k %0 %k !< %W $K%^ %C %T %s %0$5 $l $F $$ $k!% <B:] !$ !cHO 0O !d %0 %k!< %W $N L>;l !V J,Ln !W $d !V NN0h !W $O !c4Q E@ !& 8+ CO!d %0%k !<%W $K J,N‘ $5 $l $F$b $* $+ $7 $/ $J$$ !% :# 2s$O !$ $3 $l $i$r Fs $D $N %0%k !< %W $K J, $1 $? $, !$ $$ $:$l $K $; $h $3 $N Fs $D $N %0 %k !< %W$N Cf $N L> ;l $, 0U L# E* $K 6a $$ $H $$ $& 7k 2L $K JQ $o $j $, $J $$!% $3 $N $h $&$K !$ 0U L# %^ %C %W $O 0U L#$N Aj ;w @- $rO" B3 E* $KI= 8= $7$F $$ $k $? $a!$ 0UL# %^ %C %W $r MQ $$$l $P !$ $I $N L> ;l$, $I $N %0 %k !< %W $K J, N‘ $G $- $k $+ $r CN $k $3 $H $@ $1 $G $J $/ !$ L> ;l $I $& $7$, 8_ $$ $K $I $l$0 $i $$ 0U L# E* $K6a $$ $+ $r CN$k $3 $H $b$G $- $k !% $= $7 $F !$ L> ;l 4V $N 0U L# E*Aj ;w $r 8+

8 >pJs=hM}3X2qO@J8;o Oct. 2001 $k:] $K $O $= $l $i $N L> ;l $, F1 $8 %0 %k !< %W $K B0 $9 $k $+ $I $& $+$r 9M$( $k I, MW$O $J $/ !$ $^ $? !$ $= $N L>;l $, $I $N%0 %k !< %W$K J, N‘ $9 $Y $- $+ $, 7h $^ $i $J $$ >l 9g $G $b 0U L# E* $J 6a $5 $NHf3S$,2DG=$G$"$k!% 0J>e $K =R $Y $?$h $& $K !$ <+ 8JAH ?% 2= $5 $l $? %^ %C %W $O A4 HLE* $K BEEv $G $" $k !$ $9 $J $o $A !$ 3X =, %G !< %?$" $k $$ $O O" BN=$ >~ MW AG $N 4Q E@ $+ $i BE Ev $J L> ;l $N J, N‘ 7k 2L $r F@ $? $H 8@$C $F $h$$ !% $& $^ $/ 9T$+ $J $+ $C $?Nc $b $" $k$, !$ K\ <B 83 $K8B $C $F 8@ $( $P $= $l $O 4p K\ E* $K 3X =, %G !< %? $N %9 %Q !< %9 %M%9 Ld Bj $K5/ 0x $9 $k $b $N $G $" $C $? !% $=$N Nc $H $7 $F !c $= $N B> !d $K %^ %C %T %s %0 $5 $l $? L> ;l !J 79 8~ !$ 5$ >] >r 7o !$ � � � !$ ?’ 1 !K$,$"$k !% 3X=,%G !<%?$r D4$Y$?7k 2L!$ $3$l $i$NL> ;l$O B> $N L> ;l $H $N 4V $K 6& DL $9 $k O" BN =$ >~ MW AG $, 6K C< $K >/$J$$ $3 $H$, J, $+ $C $? !% Nc$( $P !$ L> ;l !V5$ >] >r7o !W $O B>$N L> ;l $H $N 4V $K :G $b B? $$ >l 9g $G $b ;0 $D $N 6& DL $N O" BN =$>~MWAG$7$+;}$C$F$$$J$$!% <! $K !$%G !< %? #2 $r MQ $$ $? <B 83 7k 2L $K $D $$ $F =R $Y $k !% ?^ 3(a) $K %G !< %? #2 $r MQ $$ $F F@ $i $l $? L> ;l $N 0U L# %^%C %W $r<( $7!$?^ 3(b) $K $3$l $r?M <j$G 0U L#E* $KJ, N‘ $7$? ?^$r<( $9 !% $3 $N 0UL# %^ %C %W$r Bg$^ $+ $K8+ $F!$ $^ $: !$ 46 @-E*3h F0 !c 46>p !d $rI= $9 L>;l !J I= >p!$ BV EY !$ 5$;} !$ 46 $8 $J $I !K $H M} @- E* 3h F0 !c ;W 9M 3h F0 !d $r I= $9 L> ;l !J 0U 8+ !$ H=CG !$ 9M$( !$ Hc H= $J $I!K $,$= $l $> $l:8 2< $H 1&>e $N BP 3Q NN0h $K!$ $=$7 $F !$ <R 2q @- !c <R2q E* %H %T %C %/ !d$r I= $9 L> ;l !J <R 2q!$ 4D6- !$ >p Js !$ @/ <#!$ ?t;z $J$I !K $H J8 2=@- !c J82=3h F0 !d $rI= $9 L>;l !J :n IJ!$ 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 $5 $l$F $$ $k$3 $H $, J, $+ $k!% $= $7 $F !$ 1& $N Bg H>$N NN 0h $r @j $a$k !c9T F0 !& E83+ !d %0 %k!< %W $O !c J82= 3h F0 !d$N %0 %k !< %W$H $H $b $K !$ 46 @- $H M}@- $N I= 8= NN 0h $N Cf 4V $K G[ CV $5 $l $F $$ $k !%$3 $N G[ CV $O !$$= $N 7k 2L $N I, A3 @- $r JL $K $7 $F !$ J82= 3h F0 $r 4^ $‘ ?M 4V $N <o !9 $N 9T F0 $O M} @- $H 46 @- $N Am 9g :nMQ $K $h $C $F H/ @8 $9 $k $H $$ $& ?M 4V $N 30 E* 9T 0Y $H Fb E* @: ?@3h F0 $H $N 4X 78 $r H? 1G$7 $F $$ $k !$ $H $$ $& $h $& $K 2r <a $r M? $( $k $3 $H $, 2D G= $G $" $m $& !% $= $7 $F !$ 30 E* 9T 0Y $N Cf $b !$ J8 2= 3h F0 $N $[ $& $, $h $j 46 @- $K Mj $C $F $$ $k $H $$ $& 0U L# $G !$ !cJ8 2=3h F0 !d $,!c 9T F0 !& E8 3+ !d $h $j$b !c 46 >p!d $N 6a $/ $KG[ CV $5$l $F $$ $k $3 $H$b 2r <a 2D G= $H $J$m $& !% ;D $j $N NN 0h$O !$ B>$N NN 0h $H$N Aj BP E*$J 4X O" @-$, Gv $/ !$ $=$l $> $l FHN)$7 $F$$ $k$H 9M$( $k !% 6qBN E* $K!$ :8 >e$N NN 0h$K %^ %C %T%s%0 $5$l $?L> ;l !J;~ Be!$ ;~ !$ � � � , 9q!K $O4p K\E* $K!c ;~ !& >l=j !d $r I=$9 $b $N$H $7 $F $H$i $( $k$3 $H $,$G $- !$ :8 Cf1{$N NN0h$K%^%C%T%s%0 $5$l$?L>;l!JJ} !$;R6!!$ � � � !$ >& IJ !$ ?M J* !$ J* !$ K\ !$ =w @- !$ � � � !$ CK !K $O 4p K\ E* $K !c ?M !& J*!d $r I= $9 $b $N $H 9M $($k $3 $H $, $G $- $k !% $= $7 $F Cf 1{ $K %^ %C %T %s %0 $5 $l $? L> ;l !J 4X 78 !$ 0U L# !$ � � � !$ NO !K $O $I $N %0%k !< %W $K $b J, N‘ $5 $l $F $$ $J $$ $b $N $H $7 $F $H $i $( $k $3 $H$, $G $- $k!% $3 $N $h$& $K !$ $?$@ C1 $K 6& 5/ 8l $NIQ EY =g $G A*$s $@ !$ 2f !9 ?M 4V $K $H $C $F $b $=$N 0U L# IU $1 $dJ, N‘ $, Hs >o$K:$Fq$H;W$o$l$kL>;l72$b!$ SOM $rMQ$$$k$3$H$K $h $C $F $" $k Dx EY 2f !9 ?M 4V $N D> 4Q $K9g $& 0U L# %^ %C %W $r F@ $k$3$H$,$G$-$k!% 4.3 B><jK!$H$NHf3S 4.3.1 3,AX7?%/%i%9%?%j%s%0<jK! SOM $,0UL#%^%C%W$N9=C[$KM-8z$G $"$k$3$H$r3N$+ $a $k $? $a $K $O!$$= $N J, N‘ G= NO $r I> 2A $9 $k I, MW $, $" $k !% $=$N $? $a !$ F1 $8 %G !< %? #1 $H%G !< %? #2 $r MQ $$ $F 3, AX 7? %/ %i%9%?%j %s%0<jK! !y $H$N Hf3S<B83$r9T$C$? !%%/%i%9%? %j%s %0 $K$+ $1 $i $l$? %G !< %? $O SOM $X$N F~ NO %Y%/ %H %k $HF1MM!$ 3.2 @a$K=R$Y$?Aj 4X%3!<%G%#%s%0K!$rMQ $$$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 %0 7k 2L $O 3, AX E* $K $J $C $F $$ $k $? $a !$$3 $3 $K <( $7 $? J, N‘ 7k 2L $O 0J 2< $K =R $Y $k J} K! $G F@ $?!% 0l HL E* $K !$ 3, AX 7? %/ %i %9%? %j %s %0 7k 2L $+$i I= $K <( $7$? $h $& $J J, N‘ 7k 2L $r F@ $k $? $a $K $O Fs DL $j $N J} K! $, 9M $($i $l $k !% 0l $D $N J}K! $O !$ %0%k !< %T %s %0 $7 $h$& $H $9 $k 3,AX $N %l %Y %k $r 7h $a !$ $= $N7h $a $i $l $? %l %Y %k $G %G !< %? $r<+ F0 E* $K%0 %k !< %T %s %0$9 $k $3 $H $G $" $k!% $7 $+ $7!$ $3 $NJ} K! $G F@ $i $l $k %0 %k !< %W $O!$ $= $N Cf $N %G !< %? $, 6K C< $KB? $+ $C $? $j>/ $J $+ $C $? $j$9 $k $? $a !$ JP $C $? J,N‘ 7k 2L $7 $+ F@ $k $3 $H $, $G $- $J $$ !%$= $3 $G !$K\ Hf 3S <B 83 $G $O !$ SOM $GF@$?0UL#%^%C%W$r%0%k!<%WJ,$1$9$k>l9g$HF1 MM!$ 3, AX E* $K %/ %i %9 %? %j %s%0 $5 $l $? 7k 2L $r $G $- $k $@ $1 :GE, $G $" $k $h $& $K ?M <j $G %0 %k !< %T %s %0 $9 $k $H $$ $& J} K! $r<h$C$?!% $^$: !$ ?^ 2 $N0UL#%^%C %W$HI= 3 $N%/%i%9%?%j %s%07k 2L$r Hf 3S $7$F $_ $h $& !% 4p K\ E*$K $3 $N N> <T $O $h$/ BP 1~ $, <h$l $F $$ $k$H 8@ $( $k !% J, $+ $j $d $9$/ $9 $k $? $a $K !$ I= $N 1&B& $K $O !$ $= $l $> $l $N %/ %i%9 $K BP 1~ $9 $k $H ;W $o $l $k 0U L# %^%C%W >e $N %0 %k !< %W L> $r IU $1 2C $( $? !%6q BN E* $K $O !$ I= 3 $N%/ %i %9 #1 $H #4 $O ?^ 2(a) $N!c 46 >p !& 46 3P !d %0 %k !< %W !$ %/%i%9#2 $O!c@- <A !& @-3J!d $N%0%k!< %W !$ %/%i %9#3 $O!c>u 67 !& >u BV!d $H!c MM;R !d%0 %k !<%W !$ %/ %i%9 #5$H #6 $O!cHO 0O!d $H!c 4QE@ !& 8+CO !d$N %0 %k!< %W !$ $=$7 $F%/ %i %9#7 $, !c $= $N B> !d %0 %k !< %W $K BP 1~ IU $1 $9 $k $3 $H $, $G $- $k!% $b $A$m $s N> <T 4V $K :Y $+ $$$H $3 $m $K ?’ !9 $J 0c $$ $b $" $k!% $3 $3$G $O $^ $: !$ N> <T $H $b$& $^ $/ J,N‘ $, $G $-$F $$ $J !y %Q %C %1 !< %8 %= %U %H SPSS for Windo ws 6.0J $N3, AX 7? %/ %i %9 %? %j %s%0 %W %m%0 %i %‘$r MQ $$$? !%C" $7!$%/ %i %9%? !< $N7k 9g J}K! $H $7 $F $O%0 %k !<%W 4V $NJ? 6QO" 7k K!$r !$%Y %/%H %k $d%/ %i %9%? 4V $N5w N% 7W;;$K$OJ?J}%f!<%/%j%C%I5wN%$r:NMQ$7$?!%

V ol. 42 No. 10 F|K\8lL>;l$N0UL#%^%C%W$N<+8JAH?%2= 9 ?^ 3(a) %G!<%?#2$rMQ$$$?0UL#%^%C%W Fig. 3(a) Seman tic map using data #2. ?^ 3(b) 0UL#%^%C%W$KBP1~$9$k0UL#%0%k!<%W Fig. 3(b) Seman tic groups corresp onding to the map. I= 3 %/%i%9%?%j%s%0<jK!$K$h$k%G!<%?#1$NJ,N‘7k2L T able 3 Classi�ed results for data #1 b y clustering metho d %/%i%9 L>;l 0UL#%^%C%W$H$NBP1~ 1 $[ $I $/ $i $$ 5$ 46 $8 #1 5$J, ;W$$ 5$;} 46>p MM ;R !c46>p!&463P!d 2 $H $3 $m #1 LL #1 6u 5$ ;Q @* 0u>] 463P#1 5$Iw !c@-<A!&@-3J!d 3 $H$3$m#2 L\ ?H MMAj 5$ G[ >uBV >u67 6ILL CJ3, 4D6-2< 7A $&$A Cf#1 !c>u 67 !& >u BV !d !c MM ;R !d 4 $= $V $j $? $a B) $I $s Dl 1F G0 >p ?’#2 @< !c46>p!&463P!d 5 OH OH AH $_ $K $* $$ #2 ?’ #1 4QE@ 8+CO LL#2 GX7J B& LL 0U L# N) >l 0U L# 9g $$ <! 85 NN 0h :M G= J, Ln J}8~ !cHO 0O !d !c 4Q E@ !& 8+ CO !d 6 0h HO0O 4V !cHO0O!d 7 46 $8 #2 79 8~ 0- >r 7o 5$ >] >r 7o $K $* $$ #1 Cf #2 46 3P#3 463P#2 H~$7$5 !c$=$NB>!d $$ Nc $r $_ $F $_ $h $& !%Nc$( $P !$?^ 2(a) $N 0U L# %^%C%W $K $*$$ $F $O !$ 3X =, %G !< %? $N ITB- $N $? $a 2f !9 ?M 4V $b J, N‘ $G $-$J$$ L> ;l !V?’ #1 !W $H !V$K $* $$#2 !W $O $=$l $> $l!c $= $N B>!d $H B> $N L> ;l 72 $+ $i N% $l $F 8I N) $K !$ $= $7 $F !$ !V K; $7 $$ 4V!W$d!V N1<i $N4V !W$J$I >u67 $N0U L#$r ;}$D L>;l!V 4V!W $O NY @\ $N !c @- <A !& @- 3J !d $N %0 %k !< %W $K G[ CV $5 $l $F $$ $k !% 0lJ} !$ %/ %i %9 %? %j %s%0 $N 7k 2L $G $O!$ $= $N ;0 L>;l $O %/ %i %9#5$H #6 !J!c HO 0O!d $H !c4Q E@ !& 8+ CO!d !K $KJ, N‘ $5$l $F $$$k!% <! $K!$ 0U L#%^ %C %W$N 7k 2L$, @5 $7$/ !$ %/ %i %9%? %j %s%0 $N 7k 2L $, 4V 0c $C $F $$ $k Nc $H $7 $F $O <! $N $h $& $J $b $N $,$" $k !% !V @6 A? $JH~ $7 $5 !W $J$I !c @- <A !& @-3J !d $K B0 $9 $k L>;l !V H~ $7 $5!W $O0U L# %^ %C %W $G $O @5$7 $/ G[ CV $5$l $F $$ $k$, !$ %/ %i %9 %? %j %s %0 $K $*$$ $F $O !c $= $N B> !d $K Aj Ev $9 $k %/ %i %9 #7 $K J, N‘ $5 $l $F $$ $k !% F1 MM $K !V 0l J8 $J $7 $N ?H !W $J$I!c @- <A !& @- 3J !d$K B0$9 $k L>;l !V ?H!W $b0U L# %^ %C %W $G$O @5 $7 $/ G[ CV $5 $l $F $$ $k $,!$ %/ %i %9 %? %j %s %0 $K $* $$ $F$O !c>u BV !& >u 67!d $H !c MM;R !d $r 0l$^ $H $^ $j $K$7 $? $b $N$K AjEv $9 $k%/ %i %9 #3$K J, N‘$5 $l $F$$ $k !% !c46 >p !& 46 3P!d $H !cMM ;R !d $K B0$9 $k L> ;l !V 6u 5$!W $O0U L# %^ %C %W $G $O@5 $7 $/ G[ CV $5 $l $F $$ $k $, !$ %/ %i %9 %? %j %s %0 $K $* $$ $F $O!c @-<A !& @- 3J !d$K Aj Ev $9$k %/ %i %9#2 $K J, N‘ $5$l $F $$ $k!% $= $7 $F !$ !V9% ?M J* $N 46$8 !W $N$h $& $K !c @-<A !& @- 3J !d $KB0 $9 >l9g $b $" $k !V 46 $8#2 !W $O 0U L# %^ %C %W $G $O$3 $N NN 0h$K G[ CV $5 $l $F $$ $k $, !$ %/%i %9 %? %j %s %0 $K $* $$ $F $O !c $=$N B> !d $K Aj Ev $9 $k %/ %i %9 #7$K J, N‘ $5 $l $F $$ $k !% $5 $i $K!$ 0U L#%^ %C %W $G $O 0UL# $N Hy L/ $J 0c $$ $rI= 8= $G $- $F $$ $k$N $K BP $7 !$ %/ %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 $N7k 2L $K $* $$ $F $O !$ %/ %i %9#3 $O >u 67 $H MM ;R $N L> ;l $r 0l $^$H $^$j $K $7!$ %/ %i %9#5 $b !c 4QE@ !& 8+ CO!d $@ $1 $G$J $/ !VNN 0h!W$d!V J,Ln !W$H$$$C$? !cHO 0O!d $NL> ;l $b4^ $s$G

10 >pJs=hM}3X2qO@J8;o Oct. 2001 $$$k !% $= $l$K BP $7 !$ 0U L# %^ %C %W $K$* $$ $F $O $=$l $i $N %0 %k!< %W 4V $K =E $J $j $O $"$k $b $N $N !$ N% $l $? >l =j $K G[ CV $9 $k $3 $H $K $h $j $= $l $i $N 0c $$ $b $O$C$- $j I= 8= $7 $F $$ $k !% 0lJ} !$ 0U L# %^ %C %W $N 7k2L $, 4V 0c $C $F $$ $F %/%i %9 %? %j %s %0$N 7k 2L $, @5 $7 $$ Nc $O 0J 2< $N 0l 8D $7 $+ 8+ $D $1 $k $3 $H $, $G$- $J $+ $C $? !% $9 $J $o $A !$ !V 0U CO $C $Q $j $N LL !W $N $h $& $K !c@-<A !& @- 3J!d $KB0 $9 $kL> ;l !VLL #1!W $O 0UL# %^ %C %W $G $ONY @\ $N !c >u BV !& >u 67 !d $K G[ CV $5 $l $F $7 $^ $C $F $$ $k $, !$ %/%i %9%? %j %s %0$K $* $$ $F $O@5 $7 $/ !c@- <A !& @-3J !d $K Aj Ev$9$k%/%i%9#2$KJ,N‘$5$l$F$$$k!% <!$K!$ ?^ 3 $N0UL#%^ %C%W $HI= 4 $N%/%i%9%? %j%s %07k 2L$r Hf 3S$7 $F $_ $h $& !% $3 $N Fs$D $N 7k 2L $N BP1~ IU $1 $O I= 3 $H?^ 2 $NBP 1~ IU $1 $K Hf $Y $F $d $d :$ Fq $G $" $k !% $7 $+ $7 !$ Nc $( $P !$ %/ %i %9 #1 $O !c 9T F0 !& E8 3+ !d !$ %/ %i %9 #2 $O !c ?M !& J*!d!$ %/ %i%9 #3 $O!c ;~ !& >l =j!d !$ %/%i %9 #4$O !c;W 9M 3h F0!d !$ %/ %i%9 #5 $O !c <R2q E* %H %T %C %/ !d !$ %/ %i%9 #6 $O !c J82= 3h F0!d !$ $= $7$F !$ %/ %i%9 #7 $O !c 46 >p !d$K Bg ;( GD $K BP1~ $E $1$k $3 $H $b 2D G=$G $" $m $& !% $3 $3 $G $bJ, $+ $j $d $9 $/$9 $k $?$a $K !$ I=$N 1& B& $K $O !$ $= $l $> $l $N%/ %i %9 $K BP 1~$9 $k $H ;W $o $l $k 0U L# %^ %C %W >e $N %0 %k !< %W L> $r IU $1 2C $($?!% >\ :Y $K 8+$k $H !$ Nc$( $P !$ 0U L#%^ %C %W $N !c46 >p !d %0%k !<%W $K $O #1#1 8D !J >/ $7 N%$l $F $$ $kL> ;l !V ?4 !W $r 4^ $‘$H #1 #2 8D!K $N 46 >p $K 4X $9$k L> ;l $, F~ $C $F $$ $k $N $K BP $7!$%/ %i%9#7 $K$O!J !VBVEY!W$H!V46$8 !W$r=|$/ !K#98D $NL>;l $7$+ F~ $C $F$$ $J$$ !% !c <R2q E*%H %T %C %/ !d$K F~ $C $? !V 7k2L !W $d !V?t ;z !W $,!c ;W 9M 3hF0 !d $KAj Ev $9$k %/ %i %9#4$K F~ $C $F$$ $k!% $^ $?!$ Nc$( $P!c J82= 3hF0 !d$K F~ $C $F$$$$$O$:$NL>;l !V%W%l !<!W !$!c 9TF0 !& E83+!d$K F~$k $Y $- L> ;l !V F0 $- !W $d !V E8 3+ !W !$ $= $7 $F !$ !c ?M !& J* !d $K F~ $k$Y$- L> ;l !V CK !W $d !V ;d !W $J $I $O!c $= $NB> !d $KF~ $C $F $$$k !% 0l J} !$ 5U $K %/ %i %9 %?%j %s %0 7k 2L $N $[$& $, BE Ev $J $H$3 $m$b 8+ $i $l$k !% Nc $( $P L>;l !V?M 4V !W $O %/%i %9 %? %j %s%0$N7k 2L$K $*$$$F $O%/ %i%9 #2 !J !c?M !& J*!d !K $KF~ $C $F$$ $k $, !$ 0U L# %^ %C %W $G $O !c J8 2= 3h F0!d $K G[ CV $5 $l $F $$$k!% $^ $? !$ J82= $K B0$9 $H ;W$o $l $k L>;l !V <L ??!W $O %/ %i%9 %? %j %s %0 $N 7k 2L $K$* $$ $F $O %/ %i %9 #6 !J !c J8 2= 3h F0 !d!K $K F~ $C $F$$ $k $, !$ 0UL# %^ %C %W $K $*$$ $F $O !cJ8 2= 3h F0!d $N L> ;l 72 $+ $i >/ $7 N% $l $F $$ $k $H $3 $m $K G[ CV $5 $l $F $$$k !% $= $7 $F !$ 6& DL $7 $F $&$^ $/ J, N‘ $G $- $F$$ $J $$ Nc $b 8+$i$l $k!% Nc$( $P !c?M !& J*!d $K F~$k $Y$- L> ;l !V ?M!W $O 0UL# %^ %C %W $K $* $$ $F $b %/ %i %9 %? %j %s %0 $N 7k 2L $K $* $$ $F $b!c9T F0 !& E8 3+!d $N %0%k !< %W $KJ, N‘ $5$l $F $$$k !% $3 $l $O62 $i $/ !V ?M !W $O !c 9T F0 !& E8 3+ !d $N F0 :n <g $G $" $k $? $a !$ !V?M !W$H!c 9TF0!&E8 3+!d $NCf$N L>;l $N6& 5/IQ EY$, 9b$$ $?$a@8$8$?8=>]$H$7$F2r<a$G$-$h$& !% I= 4 %/%i%9%?%j%s%0<jK!$K$h$k%G!<%?#2$NJ,N‘7k2L T able 4 Classi�ed results for data #2 b y clustering metho d %/%i%9 L>;l 0U L# %^ %C %W $H $N BP 1~ 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 $& $( It J, E@ @83h ;~4V Cf !c;~!&>l=j!d 4 7k 2L ?t;z ;XE& @bL@ M} M3 >l 9g H/ 8@ Hc H= 0U8+ 9M$( H= CG N)>l 8+J} I>2A !c;W9M3hF0!d 5 @/ :v 3hF0 5DO@ 9TF0 J} K! Ld Bj %F !< %^ ;E;v >pJs @/ <# <R 2q 4X78 4D6- !c <R 2q E* %H %T %C %/ !d 6 :n IJ Iq Bf 2; 3Z 2N 2; <L ?? ?’ 46$8 0u>] %$ %a!<%8 J70O 5$ ;Q @$3& B8:_ !cJ82=3hF0!d 7 $[$I 5$ 5$;} ;W$$ ?4 4i I= >p L\ 5$J, !c46>p!d $=$NB> !y F0 $- E83+ %W%l !< NO 0U L# 9T 0Y ;v 7o BP 1~ ;Q @* BV EY CK @-3J ;d !c$=$NB>!d $3$N$h$&$K!$ SOM $H%/%i%9%?%j%s %0<jK!$NN><T$N Hf 3S $K $D $$ $F!$87 L) $J I> 2A $r 2< $9 $3 $H $O $G $- $J $$ $, !$ SOM $rMQ$$$?<jK!$O0UL#E*J,N‘$r2D;kE*O"B3E*$KI= 8=$G $- $k $@$1 $G $J $/ !$ J, N‘ G=NO $K $* $$ $F $b $9$/ $J $/ $H $b=> Mh $N %/ %i %9 %? %j %s %0 <j K! $h $j $d $d M% $l $F $$ $k $3 $H $,8@$($h$& !% 4.3.2 B?JQNL2r@O<jK! 2D;k E*$J #2 <! 850U L# %^ %C %W$N 9= C[$K $O SOM $K$h$k <+8J AH ?% 2= 0J 30 $N J} K! $b 9M $($i $l $k !% $= $N M- NO 8u Jd $H $7$F <g @. J, J, @O $d 0x ;R J, @O $H $$ $C $? B? JQ NL 2r @O <j K! $r 5s $2 $k $3 $H $, $G $- $k !%$7 $+ $7 !$0J 2< $K =R $Y $k $h $& $K !$ K\%? %9 %/ $K $O $3 $N $h $& $J B? JQ NL 2r @O <j K! $, $& $^ $/ E, MQ $G$-$J$$!% <g@. J, J, @O $b 0x;R J, @O $b !$ B?$/ $N JQ NL $N ;} $C $F $$ $k >pJs $r >/ ?t 8D $N <g @. J, $" $k $$ $O 0x ;R $K =L Ls $9 $k $? $a $N 2r@O <j K! $G $" $k !% N> <T $N 4pK\ E* $J 9M $( J} $K $O Aj 0c $, $" $k$, !$ >/ ?t 8D $N JQ NL $G B? JQNL %G !< %? $r @b L@ $9 $k $H $$ $& 0UL# $G 6& DL@- $, $" $j !$ F1 $8 2]Bj $K Mx MQ $5 $l $k$3 $H $, B? $$!% $= $7 $F !$ $b $H$N JQ NL $N ;} $C $F $$$k >p Js $N BgIt J, $r @bL@ $G $- $k $h $& $K $9 $k $? $a $K <g @. J, $" $k $$ $O 0x ;R $r 4v $D$^ $GI, MW $H $9 $k$+ $O !$ $= $l$i $N 4s M? N( !JB( $A !$ $= $l $>$l$N J, ;6$, A4BN $N Cf$G @j $a$k 3d9g !K $NN_ @QCM $K $h $C $F7h$^ $k!%I= 5 $HI= 6 $O0U L#%^%C%W$N9= C[$KMQ $$$?#2 !y K\ <jK! $O 3,AX 7? %/%i %9%? %j %s%0 <j K!$G $" $k$? $a !$2<0L $N AX$G J, N‘$5$l$F$$$J$$$b$N$O!V$=$NB>!W$K$7$?!%

V ol. 42 No. 10 F|K\8lL>;l$N0UL#%^%C%W$N<+8JAH?%2= 11 ?^#4 <g@.J,J,@O7k2L$N%W%m%C%H?^ Fig. 4 Plotting graph of the result of principle comp onen t analysis <oN‘$N%G !<%?$KBP$7<g@. J,J,@O !y $K$h$jF@$i$l$? !$:G Bg $N #1 #0 8D $N <g @. J, $N 4s M? N( 5Z $S N_ @Q 4s M? N( $r <( $9 !% I= 5 %G!<%?#1$N<g@.J,J,@O7k2L T able 5 Principle comp onen ts analysis for data #1 <g@.J, 4sM?N( (%) N_@Q4sM?N( (%) 1 4.511 4.511 2 3.221 7.732 3 2.498 10.230 4 2.278 12.508 5 2.116 14.623 6 1.875 16.499 7 1.863 18.362 8 1.814 20.176 9 1.780 21.956 10 1.762 23.718 I= 6 %G!<%?#2$N<g@.J,J,@OJ,@O7k2L T able 6 Principle comp onen ts analysis for data #1 <g@.J, 4sM?N( (%) N_@Q4sM?N( (%) 1 9.093 9.093 2 5.882 14.975 3 4.302 19.277 4 4.024 23.301 5 2.825 26.126 6 2.421 28.547 7 2.196 30.743 8 2.031 32.774 9 1.754 34.528 10 1.543 36.072 !y %Q%C%1 !< %8 %= %U %H SPSS for windows $N 0x ;R J, @O %W %m %0 %i %‘ $rMQ$$$?!% $3$N Fs $D $N I= $+ $i J, $+ $k $h $& $K Bh #1 $H Bh #2 <g @. J, $, 9g $o$; $? N_ @Q 4s M? N( $O %G !< %? #1 $H %G !< %? #2 $K BP $7 $F $= $l $>$l 15% $H 20% $K$9$.$J$$ !% #1#0 8D$N:G Bg$N<g @.J, $NN_@Q4s M?N( $b$=$l $>$l $o$: $+ 23% $H 36% $G$"$C $?!% 0lHLE*$K $O<g@. J,$N N_@Q4s M?N( $, 70 $J$$$7 80% 0J>e Bg$- $/ $J $i $J $$ $H !$ B? JQ NL%G !< %? $r @5 $7 $/ =L Ls $G $- $J $$ $H $5 $l $F $$ $k 10) !% $7 $? $, $C $F !$ L@ $i $+ $K %G !< %? #1 $H %G!< %? #2 $r MQ$$ $? 0U L# %^ %C %W $N 9= C[ $K $* $$ $F$O !$ B? JQ NL 2r @O $r MQ $$ $k $3 $H $O :$ Fq $G $" $k !y!y !% <B :] !$ %G !< %? #1 $rBh #1 <g @. J, $H Bh #2 <g @. J, $r <4 $H $9 $k #2 <! 85 J? LL $K %W %m %C %H $9 $k7W ;; 5! <B83 $b 9T $C $F$_ $? !% $= $N 7k2L !$ ?^ #4 $K<($7$F$$$k$h$&$K!$0UL#%^%C%W$KAj Ev$9$k!c46>p!& 463P !d %0 %k !< %W !J A4 %( %j %"$N $[ $\ H> J, $r @j $a $k :8 2< $N NN0h !K $H !c >u BV !& >u 67 !d%0 %k !< %W$, $" $kDx EY 7A @.$5 $l $?$H $7 $F $b !$ $= $l 0J 30 $N Ls;0 J, $N Fs $N %G !< %? $, ?? Cf $N >.$5$J%(%j%"$K=8Cf$7$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 $^ $j @~ 7A J, N% IT 2D @- !K$r ;}$C$F $$ $k $? $a $G $" $k $H ?d B, $5 $l $k !% $D$^ $j !$ 4{ B8 $N <g@. J, J, @O$d 0x ;R J,@O <j K! $O!$ Hs @~ 7A =hM}$r 9T $& SOM $H0c $C $F !$ $=$N <g@. J, $d0x ;R $O$b $H $NJQ NL $N @~ 7A 7k 9g $@ $1 $G 5a $a$i $l $F $$ $k $? $a !$ @~ 7A =h M}$7 $+ 9T $C $F$* $i $: !$ Hs @~7A @- $N 6/$$ %G !< %? =hM} $K $O BP=h$G$-$J$$$H;W$o$l$k!% 5. $* $o $j $K K\9F $O !$ F| K\ 8l L> ;l $N 0U L# $r O"B3 E* $+ $D 2D ;k E* $K I= 8=$9 $k0U L# %^ %C %W$r ?@ 7P 2sO) LV %b%G %k SOM $K$h$k <+ 8JAH ?% 2= $K $h $C $F <+ F0 9= C[$9 $k <j K! $r Ds 0F $7$? !% 6& 5/ $9$k O"BN =$ >~MW AG $N4Q E@ $+ $i!$ $^ $: !$ 0U L# %^ %C %W$N <+ 8JAH ?% 2= $K M- 8z $H ;W $o $l $k !$ O" BN =$ >~ MW AG $, L> ;l $N 6q BNE* $J Fb MF $r I= $9 $h $& $J L> ;l 6g $r ?7 J9 $+ $i ?M <j $G <} =8 $7!$ $= $N L> ;l6g $r MQ $$ $?0U L# %^ %C %W 9= C[$r ;n $_ $? !% $= $7$F !$ Bg5, LO 0U L# %^ %C %W $N 9= C[ $K $O %G !<%? <} =8 $N <+ F0 2=$, IT 2D 7g $H $$ $& 4Q E@ $+ $i !$ ?7 J9 $+ $i L> ;l 5Z $S $= $l $H 6& 5/ $9 $k 7A MF ;l $H 7A MF F0 ;l $r 6& 5/ IQ EY $N 9b $$ $b $N $+ $i<+ F0 E* $K <h $j =P $7 $F 9= @. $5 $l $k L> ;l 6g $r MQ $$ $? 0U L# %^ %C %W $N 9= C[ $r ;n $_ $? !% 3X =, %G !< %? $N Id 9f 2= $O !$ 1Q 8l $J $I$N 0U L# %^ %C %W $N 9= C[ $K MQ $$ $i $l $F Mh $? %i %s %@ %‘ %3 !< %G %# %s %0 K! $NBe $o $j $K Aj 4X %3 !< %G %# %s %0 K! $r ?7 $? $K F3 F~$7 $? !% 7W ;; 5! <B 83 $G F@ $i $l$? 0U L# %^ %C %W $O $^ $: <B :] $KMQ $$ $? 3X=, %G !< %? $r MQ$$ $F 8! F$ $7 $? !% $= $N 7k 2L!$ 0U L#%^ %C %W >e $N L> ;l $O A4 HL E* $K 3X =, %G !< %? $, <( :6 $9 $k 0U !y!y 0x ;RJ, @O $K $*$$ $F :B I8<4 $X $N <o!9$N2s E> A‘:n $r 9T$C$F $bN_ @Q 4s M?N($r$"$2$k$3$H$,$G$-$J$+$C$?!%

12 >pJs=hM}3X2qO@J8;o Oct. 2001 L#$G G[CV $5 $l $F $$$k $3 $H $, J,$+ $C $? !% $=$7 $F !$ K\ <j K! $NM- 8z @- $r 8+ $k $? $a $K!$ F1 $8 %G !< %? $r MQ $$ $? 3, AX 7? %/ %i%9%? %j %s %0<j K! $K$h $k 0UL# J, N‘ $N7W ;; 5!<B 83 $b9T $C $?!% $= $N 7k2L !$ 0UL# %^ %C %W $O 2D ;k@- $d O" B3 @-$r M- $9 $@ $1$G $J $/ !$ J,N‘ G= NO $K $* $$ $F$b %/ %i %9 %? %j%s %0 <j K! $h $j$d $dM% $l $F $$ $k$3 $H $, J, $+ $C $?!% 99 $K!$ 2D;k 2= G= NO $rM- $9 B? JQ NL 2r @O <j K! $, K\ %? %9 %/ $K $& $^ $/ E, MQ $G $- $J $$$3 $H $r <g @. J, $N 4s M? N( J, @O 5Z $S 7W ;; 5! <B 83 $r DL $8 $F L@$i $+ $K$7 !$ Ds 0F<j K! $N I, MW @- $rJd 6/ $7 $? !% $3 $N $h $& $K!$ 0U L# %^ %C %W $N<+ F0 9= C[ $K$* $$ $F !$ $= $N 5,LO $, $^ $@ >.$5$$$, !$ Ds0F <jK! $NM- 8z@- !& I, MW@- $,K\8& 5f$K $h $C $FL@$i$+$K$5$l$?!% :#8e $NM= Dj $H $7$F $O !$ $^ $: !$ Ds 0F <jK! $N 2~ A15Z $S 3H D%$r9T$& !%$3$l$O SOM $N%"!<%-%F%/ %A%c !$%3!<%G%# %s%0 !$ 5Z$S 3X=, %G!< %? $N9= @.$H $$$& ;0$D $N B&LL $+$i 9M $($i $l$k !% %" !< %- %F %/%A %c $K$* $$ $F $O !$ $3 $l$^ $G %5 %$ %:$,8G Dj $N SOM $rMQ $$$F $$ $?$? $a !$ LdBj $K 1~$8 $? :G E, $J %5 %$ %: $N @_ Dj $, :$ Fq $H $$ $& Ld Bj $, $" $k !%$= $N $? $a!$ LdBj 6n F0$N %5 %$%: 2D JQ 7? SOM $rF3F~ $9 $kI, MW $, $"$k !% 3X =,%G !< %? $N %3!< %G %# %s %0 $K $* $$$F $O !$ Ds 0F $7 $?J} K! $K 6& 5/ 8l $N IQ EY $r ;H MQ $7 $F $$ $J $$ $H $$ $& Ld Bj $, $"$k !% $7 $+ $7 !$ 6& 5/ 8l $N IQEY >p Js $O $= $N 6&5/ 8l $, =$ >~ $9$k L> ;l $K $H $C $F $I $l $@ $1 =E MW $+ $r B, $k <\ EY $H 9M $( $k $3$H $,$G $- $k !% => $C $F !$ 6& 5/ 8l $NIQ EY >p Js $r=E $_ $H $7 $F$I $& Aj 4X %3 !< %G %# %s %0 K! $K AH $_ 9~ $‘ $+ $r 9M $( $k I, MW $,$" $k!% 3X =, %G !< %?$N 9= @. $K$* $$ $F $O!$ $3$l $^ $G !$ L\ E*7? 0U L# %^ %C %W $r 9= C[ $9$k $3 $H $H $7 $F !$ L> ;l $r 6& 5/ $9 $kO"BN =$>~ MW AG$N $_ $GDj 5A$7 $F $$$k !% HF MQ 7?0U L# %^ %C %W$N 9= C[ $r L\ ;X $9 $? $a$K $O !$ F0 ;l $J $I $r 4^ $‘ $h $j 9- HO 0O$J >p Js !J Nc $( $PL> ;l $N 78 $j @h $N$9 $Y $F $N C1 8l!K $N Mx MQ$b 9M N8 $9 $k I, MW $, $"$k !% 0J >e $N $h $& $K Ds 0F <j K! $N 2~ A1$d 3H D% $r9T $C $? 8e !$ L\ E* 7? $H HF MQ 7?$N N> J} $+ $i $h $j Bg5, LO $J F| K\ 8l C18l $N 0U L# %^ %C %W $N 9=C[ $r 9T $C $F $$ $/ M=Dj$G$"$k!% <U<- B?JQ NL 2r @O $K 4X $7 !$ =u 8@ $r D: $$ $? DL ?. Am 9g 8& 5f =j $N Gr EZ J] <g G$ 8& 5f 0w 5Z $S Fb ;3 >- IW 8& 5f 0w $K 46 <U $9$k!% ;2 9M J8 8% 1) D. Hindle: Noun classi�cation from predicate- argumen t structures, A CL’90 , pp. 268-275, (1990). 2) P . F. Bro wn, et al.: Class-based n-gram mo del- s of natural language, Computational Linguis- tics , 18(4), pp. 467-479 (1992). 3) ?9 ?. 2p !$ @> B< 2m ;K !$ 0K El ?- BY !’ %/ %i %9 $K 4p $E $/ 8@8l%b %G%k $N$? $a$N C18l %/%i %9 %?%j %s%0 !$ >pJs =h M}3X2qO@J8;o!$ 38(11) !$ pp. 2200-2208 (1997) !% 4) 9qN)8&5f=j!’J,N‘8lWCI=!$BgF|K\?^=q (1964) !% 5) T. Kohonen: Self-organizing maps, Springer, 2nd Edition, 1997. 6) @6ED M[;J!$ 9u 66 DwIW!$ Cf B< =g0l!$ D9Hx ?? !’ 9= J8>p Js $r MQ $$ $? EE ;R %K %e !< %9 5- ;v $N %/ %i %9 %? %j %s %0%7 %9 %F %‘ $N :n @. $H I> 2A !$ ?. 3X 5; Js !$ NLC98-17, pp. 15-22 (1998-07) !% 7) K. Kanzaki, Q. Ma, and H. Isahara: Sim- ilarities and di�erences among seman tic b e- ha viors of Japanese adnominal constituen ts, ANLP/NAA CL’2000 Workshop: Syntactic and Semantic Comp exity in Natur al L anguage Pr o- c essing Systems , Seattle, W ashington, pp. 59- 68 (2000). 8) H. Ritter and T. Kohonen: Self-organizing se- man tic maps, Biolo gic al Cyb ernetics , 61, pp. 241-254 (1989). 9) Q. Ma, K. Kanzaiki, M. Murata, K. Uc himoto, H. Isahara: Self-Organization Seman tic Map- s of Japanese Nouns in T erms of Adnominal Constituen ts, IJCNN’2000 , Como, Italy , V ol. VI, pp. 91-96 (2000). 10) EDCf K-!$ OF K\ OB>; !’ B? JQ NL E} 7W 2r @O K! !$ 8= Be ?t 3X<R (1983) !% ( J?@. 13 G/ 1 7n 24 F|<uIU ) ( J?@. 13 G/ 8 7n 3 F|:NO? ) GO @D 1983 G/ KL 5~ 9R 6u 9R E7 Bg 3X <+ F0 @) 8f 3X It B4 6H !% 1987 G/ C^ GH Bg 3X Bg 3X 1! M} 9) 3X 8& 5f 2J =$ ;N 2] Dx =$ N; !% 1990 G/ F1 Bg 3X 1! 9) 3X 8& 5f 2J Gn ;N 2] Dx =$ N; !% 9)3X Gn ;N !% 1990 � 93 G/3t <0 2q <R>. Ln B, 4o 6PL3 !% 1993 G/ M9 @/ >J DL ?. Am 9g 8& 5f=j F~ =j !%8= :_FH N) 9T @/ K! ?M DL ?. Am 9g 8& 5f=j <g G$ 8& 5f 0w !% ?M 9) ?@ 7P 2sO) LV!$ CN<1 I= 8= !$ <+ A38@ 8l =h M}$N 8& 5f $K=> ;v !% F| K\ ?@7P 2sO) 3X 2q !$ 8@ 8l=h M} 3X 2q!$ EE;R >p Js DL?. 3X 2q !$ 3F 2q0w!% ?@:j 5};R 1998 G/ Aa 0p ED Bg 3X 1! J8 3X 8& 5f 2J Gn;N 2] Dx =$ N; !% F1 G/ M9 @/ >J DL ?. Am 9g 8&5f =j FC JL 8& 5f 0w !% 8= :_ FH N) 9T @/ K! ?MDL ?. Am 9g 8& 5f =j <+ A3 8@ 8l %0 %k !< %W @l96 8& 5f0w !% 8@ 8l 3X !$ <+ A38@ 8l =h M} $N8& 5f$K => ;v !% 8@ 8l=h M} 3X 2q!$ 7WNL 9q 8l 3X2q !$ F| K\ 8@ 8l3X2q!$9q8l3X2q!$3F2q0w!%

V ol. 42 No. 10 F|K\8lL>;l$N0UL#%^%C%W$N<+8JAH?%2= 13 B<ED ??<y !J@52q0w!K 1993 G/ 5~ ET Bg 3X 9) 3X It B4 6H !% 1995 G/ F1 Bg 3X 1! 9) 3X 8& 5f 2J =$ ;N 2] Dx =$ N; !% 1997 G/ F1 Bg 3X 1! 9) 3X 8& 5f 2J Gn ;N 2] Dx =$N;!%Gn;N!J9)3X!K !%F1G/5~ETBg3X $K$FF| K\ 3X =Q?6 6= 2q%j %5 !<%A !& %" %= %7 %( %$ %H !% 1998 G/M9 @/ >J DL ?. Am 9g 8& 5f =j F~ =j !% 8= :_ FH N)9T @/ K!?M DL ?. Am 9g 8&5f =j 8& 5f 0w !% <+ A3 8@ 8l =hM} !$ >p Js8! :w!$ 5! 3# K] Lu $N8& 5f $K =>;v !% >p Js =h M}3X 2q !$ ?M 9) CNG= 3X2q!$8@ 8l=hM}3X 2q!$EE;R >pJsDL ?.3X2q !$ A CL !$ 3F2q0w!% Fb85 @65. !J@52q0w!K 1994 G/ 5~ ET Bg 3X 9) 3X It B4 6H !% 1996 G/F1 Bg 3X 1! =$ ;N 2] Dx=$ N; !% F1 G/ M9 @/ >JDL ?. Am 9g 8& 5f =j F~=j !% 8= :_ FH N) 9T @/K! ?M DL ?. Am 9g 8& 5f=j 8& 5f 0w !% <+ A3 8@8l =h M} $N 8& 5f $K =>;v !% 8@ 8l =h M} 3X 2q!$>pJs=hM}3X2q!$ A CL !$3F2q0w!% 0f:486 6Q !J@52q0w!K 1978 G/ 5~ ET Bg 3X 9) 3X It B4 6H !% 1980 G/ F1 Bg 3X 1! 9) 3X 8& 5f 2J =$ ;N 2] Dx =$ N; !% Gn;N!J9)3X!K !%F1G/DL>&;:6H>JEE;R 5; =Q Am 9g 8& 5f =j F~ =j !% 1995 G/ M9 @/ >J DL?. Am 9g 8& 5f =j F~ =j!% 8= :_ FH N) 9T @/ K!?MDL ?.Am 9g8& 5f =j<+ A38@ 8l%0 %k!< %W %j!< %@ !% <+A3 8@ 8l=h M}!$ 5!3# K] Lu $N8& 5f $K =>;v !% >p Js =h M}3X 2q !$ 8@ 8l =hM}3X2q!$?M9)CNG=3X2q!$F|K\G’CN2J3X2q!$3F2q0w!%