<RCDK!?M EE;R>pJsDL?.3X2q THE INSTITUTE OF ELECTR ONICS, INF ORMA TION AND COMMUNICA TION ENGINEERS ?.3X5;Js TECHNICAL REPOR T OF IEICE. OFS98-21, AI98-30 (1998-07) $"$i$^$7 %-!<%o!<%I Abstract k ey w ords { 69 { %$%s%?!<%M%C%H$K$*$1$k%3%_%e%K%F%#7A@.;Y1g 5HED @g 550f 9d<! I~It J8IW NTT %3%_%e%K%1!<%7%g%s2J3X8&5f=j phone: 0742{35{1511 e-mail: yoshida , kamei , hattori@cslab.kecl.ntt.co.jp K\ 9F $O!$ %f!< %6 4V $N 6= L# $N 6a $5 $K $b $H $E $$ $F %f!< %6 =8 CD $r 2D ;k 2= $9 $k $3 $H $K $h $j!$ %$ %s %?!< %M%C %H >e $N ?7 $? $J %3 %_%e %K %F%# $N 7A @. $r ;Y 1g $9 $k %7 %9 %F %‘ $K $D $$ $F @b L@ $9 $k!% K\ %7 %9 %F %‘ $O!$ %f!< %6 %" %$ %3 %s $r!$ %f!< %6 4V $N 4X O" @- $r H? 1G $9 $k $h $& $K J? LL >e $K JB $Y $k $3 $H $K $h $j!$ %f!< %6 =8 CD $N %S%e!<$r Ds 6! $9 $k!% %f!< %6 4V $N 4X O" @- $O!$ %f!< %6 $N 8D ?M E* $J %&%’ %V %Z!< %8 $d %a!< %k $N %"!< %+ %$ %V $+ $i Cj=P $5 $l $? %-!< %o!< %I $N Hf 3S $K $h$C $F ;; =P $5 $l $k!% Cj =P $5 $l $? 3F %-!< %o!< %I $K $O =E $_ $r IU $1!$ $^ $?!$ K>$^ $7 $$ =E $_ $r %f!< %6 %U%#!< %I %P%C %/ $+ $i 3X =, $9 $k 5! 9= $r F3 F~ $9 $k!% %3%_%e%K%F%#!$2D;k2=!$%=!<%7%c%k%&%’%"!$%(!<%8%’%s%H!$%M%C%H%o!<%/!$3X=, Supp orting the F ormation of Comm unities on the In ternet Sen Y oshida Ko ji Kamei F umio Hattori NTT Comm unication Science Lab oratories phone: 0742{35{1511 e-mail: yoshida , kamei , hattori@cslab.kecl.ntt.co.jp W e explain the dev elopmen t of a system that supp orts the formation of new comm unities on the In ternet, b y the visualization of a user group in accordance with the degree of the users’ common in terests. The system pro vides a view of the user group b y placing user icons in a plane to re ect the relev ance among the users. The relev ance is estimated based on the comparison of the k eyw ords extracted from the users’ p ersonal w eb pages or mail arc hiv e. W e use a w eigh t system for the extracted k eyw ords as w ell as a learning mec hanism that determines the desired w eigh ts from user feedbac k. comm unit y , visualization, so cialw are, agen t, net w ork, learning

1 $O$8$a$K ;d C# $N F| >o @8 3h $K $* $$ $F!$ ?M!9 $, 6& DL $N 6= L# $r ;}$C $F =8 CD $r 7A @. $7 %m!< %+ %k $K 3h F0 $9 $k >l $G $" $k %3 %_%e %K %F%# $N B8 :_ $O 7g $+ $; $J $$!% $H $3 $m $G 6a G/ $G $O!$ %$ %s %?!< %M%C %H $d %b %P %$ %k %3 %s %T%e!< %F%# %s %0 %7 %9 %F %‘ $N $h $& $J 9- 0h >p Js %M%C %H %o!< %/ $, 5^ B. $K H/ C# $7 $? $N $K $H $b $J $$!$ ;d C# $N F| :" $N 3h F0 $O 8= <B <R 2q $@ $1 $G $J $/ $= $l $i %M%C %H %o!< %/ >e $N %5 %$ %P!< <R 2q $G $b 9T $o $l $k $h $& $K $J $j $D $D $" $k!% $3 $N %5 %$ %P!< <R 2q $r $h $j L% NO E* $G JX Mx $J $b $N $K $9 $k $? $a $K $O!$ %M%C %H %o!< %/ >e $G $b 8= <B <R 2q $H F1 $8 $/ %5 %$ %P!< %3 %_%e %K %F%# $, I,MW$G$"$k!% $3 $N $h $& $J M} M3 $+ $i!$ %5 %$ %P!< %3 %_%e %K %F%# $r MM!9 $J >l LL $d 3Q EY $+ $i ;Y 1g $9 $k 4D 6- $, K> $^ $l $F $$ $k!% $3 $N $h $& $J 4D 6- $O %=!< %7%c %k %&%’ %"$d %3 %_%e %K %F%# %&%’ %"$J $I $H 8F $P $l!$ :G 6a $3 $& $7 $? J, Ln $N 8& 5f $K BP $9 $k 5$ 1? $, 9b $^$C $F $- $F $$ $k [2, 3] !% %=!< %7%c %k %&%’ %" $H ;w $? 35 G0 $K!$ $3 $l $^ $G @9 $s $K 8& 5f 3+ H/ $5 $l $F $$ $k %0 %k!< %W %&%’ %" $, $" $k!% %0 %k!< %W %&%’ %" $H %=!< %7%c %k %&%’ %" $r Hf 3S $9 $k $H!$ %0 %k!< %W %&%’ %" $O $9 $G $K AH ?% 2= $5 $l $? ?M!9 !J4k 6H $K $* $1 $k %W %m %8%’ %/ %H $N %a %s %P!< $J $I!K $N 6( D4 :n 6H $r ;Y 1g $9 $k $b $N $G $" $j!$ $= $N %f!< %6 $O LAN $r DL $7 $F 8G Dj E* $J Aj <j $H DL ?. $9 $k!% $3 $l $K BP $7 %=!< %7%c %k %&%’ %" $O!$ %$ %s %?!< %M%C %H $J $I $N %*!< %W %s $J 4D 6- 2< $G!$ $h $j B? MM $G $" $$ $^ $$ $J =8 CD $r BP >] $K $9 $k!% %=!< %7%c %k %&%’ %"$NL\E*$O!$ � ?M $H $N =P 2q $$ $H ?7 $? $J %5 %$ %P!< %3 %_%e %K %F%#$N7A@. � %5 %$ %P!< %3 %_%e %K %F%# Fb $G $N %$ %s %U%)!< %^ %k$JBPOC$d=8CD3hF0 � %5 %$ %P!< %3 %_%e %K %F%# Fb $N >p Js E} 9g $d %3 %_%e%K%F%#$NAH?%2= $H$$$C$?$3$H$N;Y1g$G$"$k!% K\ 9F $G $O!$ %=!< %7%c %k %&%’ %" $N Nc $H $7 $F!$ >e $N 0l HV L\ $N L\ E*!$ $9 $J $o $A ?7 $? $J %3 %_%e %K %F%# $N 7A @. $r ;Y 1g $9 $k %7 %9 %F %‘ [5] $K $D $$ $F @b L@ $9 $k!% $3 $N %7 %9 %F %‘ $O!$ %f!< %6 4V $N 6= L# $N 6a $5 $N EY 9g $$ $K 4p $E $- @x :_ E* $J %3 %_%e %K %F%# $r 2D ;k 2= $9 $k $3 $H $K $h $j!$ 6& DL $N 6= L# $r ;} $D ?M $H $N =P 2q $$ $H ?7 $? $J %5 %$ %P!< %3 %_%e %K %F%# $N 7A @. $r ;Y 1g $9$k!% 6q BN E* $K $O!$ $" $k ?M!9 $N =8 CD $K $* $$ $F!$ $= $l $> $l $N ?M $N 4V $N 6= L# $N 6a $5 $N EY 9g $$ !J4X O" EY!K $r 5a $a $k!% $= $7 $F!$ %f!< %6 %(!< %8%’ %s %H $,!$ ?M $r I= $9 %" %$ %3 %s $r!$ %" %$ %3 %s 4V $N 5w N% $, $= $N ?M!9 $N 4V $N 4X O" EY $r H? 1G $9 $k $h $& $K!$ J? LL >e $K G[ CV $9 $k!% %f!< %6 <+ ?H $N %" %$ %3 %s $O $= $N %S%e!< $N Cf ?4 $K CV $+ $l $k!% 3F %" %$ %3 %s $r %/ %j%C %/ $9 $k $H $= $N ?M $N 8D ?M >p Js $, I= <( $5 $l $k!% $^ $?!$ %S%e!< >e $N $" $k HO 0O $r ;X Dj $7 $F!$ $= $N Cf $K $" $k %" %$ %3 %s $, I= $9 ?M!9 $K %a%C %;!< %8 $r F1 Js $9 $k $3 $H $, $G $- $k!% K\ %7 %9 %F %‘ $O $3 $N $h $& $K $7 $F!$ 6= L# $r F1 $8 $/ $9 $k ?M!9 $, =P 2q $$ OC $r $9 $k >l $r Ds 6! $7!$%5%$%P!<%3%_%e%K%F%#$N7A@.$r;Y1g$9$k!% K\ %7 %9 %F %‘ $O!$ %f!< %6 8D ?M $N %&%’ %V %Z!< %8 $d %a!< %k $N %"!< %+ %$ %V $J $I $+ $i %-!< %o!< %I $r Cj =P $7!$ 3F %f!< %6 $N FC D’ %Y %/ %H %k $r :n @. $7 $F $= $l $i $r Hf 3S $9 $k $3 $H $K $h $j 4X O" EY $r 5a $a $k!% Cj =P $5 $l $k %-!< %o!< %I $K $O %f!< %6 $N @- 3J IU $1 $K =E MW $G $J $$ $H $+ 4X 78 $J $$ $b $N $b 4^ $^ $l $k $N $G!$ %7 %9 %F %‘ $O %-!< %o!< %I $K =E $_ $r IU $1!$ K> $^ $7 $$ =E $_ IU $1 $r %f!< %6 $+ $i $N %U%#!< %I %P%C %/ $K $h $j 7h Dj $9 $k3X=,5!9=$r;}$D!% K\ 9F $G $O!$ 3X =, 2a Dx $r 9b B. 2= $9 $k $? $a $K!$ %(!< %8%’ %s %H 4V $N 6( D4 $N 35 G0 $r F3 F~ $9 $k!% $D $^ { 70 {

$j!$ 3F %(!< %8%’ %s %H $, 3X =, 7k 2L $r 8r 49 $9 $k $3 $H $K $h$C $F!$ %f!< %6 $+ $i $N %U%#!< %I %P%C %/ F~ NO 2s ?t $r 8: $i $9 $3 $H $, $G $- $k!% I> 2A <B 83 $G $O!$ %(!< %8%’ %s %H 4V $N 6( D4 $K $h $j!$ $" $k @: EY $K C# $9 $k $N $KI, MW $J %U%#!< %I %P%C %/ $N 2s ?t $, 45% 8: >/ $9 $k $3$H$,<($5$l$k!% K\ 9F $G $O!$ $^ $: Bh 2 >O $G %3 %_%e %K %F%# $N 2D ;k 2= $N >\ :Y $K $D $$ $F =R $Y $k!% <! $K Bh 3 >O $G 3F %(!< %8%’ %s %H $, %-!< %o!< %I $N E, @Z $J =E $_ IU $1 $r 3X =, $9 $k <j K! $r Ds <( $7!$ Bh 4 >O $G $O 3X =, 2a Dx $r 9b B. 2= $9 $k $? $a $K %(!< %8%’ %s %H 4V $N 6( D4 5! 9= $r F3 F~ $9 $k!% $3 $l $i $N <j K! $N I> 2A 7k 2L $O Bh 5 >O $G <( $9!% 2 @x:_E*%3%_%e%K%F%#$N2D;k2= $3 $N >O $G $O!$ Ds 0F $9 $k %7 %9 %F %‘ $, $I $N $h $& $K %f!< %6 $N 6= L# $r H= CG $7 @x :_ E* %3 %_%e %K %F%# $r 2D ;k2=$9$k$+$K$D$$$F@bL@$9$k!% K\ %7 %9 %F %‘ $O!$ %f!< %6 4V $N 6= L# $N 6a $5 $K 4p $E $-!$ @x :_ E* $J %3 %_%e %K %F%# $r 2D ;k 2= $9 $k!% %7 %9 %F %‘ $O!$ %f!< %6 $N 6= L# $r H= CG $9 $k $? $a $K!$ %f!< %6 $N %W %m %U%! %$ %k $r 3M F@ $9 $k!% $3 $l $K $O!$ Nc $( $P %f!< %6 <+ ?H $K =q <0 $K %W %m %U%! %$ %k $r 5- F~ $7 $F $b $i $& J} K! $, $" $k $,!$ %f!< %6 $K $H$C $F $O LL E] $G ;~ 4V $, $+ $+ $k!% $3 $N Ld Bj $r Hr $1 $k $? $a!$ %7 %9 %F %‘ $O %f!< %6 $, 2a 5n $K =q $$ $? J8 =q!$ Nc $( $P 8D ?M E* $J %&%’ %V %Z!< %8 $d %a!< %j %s %0 %j %9 %H $N %"!< %+ %$ %V $r MQ $$ $k!% $3 $l $i $+ $i >p Js 8! :w $N 5; =Q $r MQ $$ $F%-!<%o!<%I$rCj=P$9$k!% %7 %9 %F %‘ $O $^ $: $" $k %0 %k!< %W Fb $N 3F %f!< %6 $N 8D ?M E* $J J8 =q $r =8 $a $k!% 6q BN E* $K $O!$ %f!< %6 $N URL $+ $i%j %s %/ $r $? $I$C$F $= $N %f!< %6 $N8D ?M E* $J %&%’ %V %Z!< %8 $r =8 $a $? $j!$ %a!< %j %s %0 %j %9 %H $N %"!< %+ %$ %V $r Aw ?. <T JL $K J, $1 $k $J $I $N :n 6H $r 9T $&!% <! $K A4 %f!< %6 $N 8D ?M E* J8 =q $+ $i!$ =E MW $H ;W $o $l $k %-!< %o!< %I $r $$ $/ $D $+ A* $S $@ $9!% $= $7 $F!$ $= $l $i %-!< %o!< %I $N J8 =q Cf $G $N =P 8= IQ EY $r D4 $Y $k $3 $H $K $h $j!$ 3F %f!< %6 $N FC D’ %Y %/ %H %k $, :n @. $5 $l $k!% $9 $Y $F $N FC D’ %Y %/ %H %k 4V $N 4X O" EY $, Fb @Q $r MQ $$ $F 7W ;; $5 $l!$ :G =* E* $K %0 %k!< %W Fb $N4XO"EY9TNs$,=PMh>e$,$k!% 4X O" EY $N 7W ;; <j =g $N >\ :Y $O 0J 2< $N DL $j $G $" $k!% n $r%0 %k!<%W $N ?M?t!$ m $r %-!<%o!< %I $N?t $H$9$k!%?M i $NFCD’%Y%/%H%k$O!$ ~ f i = h f 1 i ; : : : ; f m i i $H I= $5 $l!$ i $H j $N 4V $N 4X O" EY $O i $N FC D’ %Y %/ %H%k$H j $NFCD’%Y%/%H%k$NFb@Q r i;j = ~ f i � ~ f j $G Dj 5A $5 $l $k!% 4X O" EY 9T Ns R $O A4 $F $N %Z %" $N 4V $N4XO"EY$N9TNs$G$"$k!% R = � � � � � � � � � � r 1 ; 1 : : : r 1 ;n . . . r n; 1 : : : r n;n � � � � � � � � � � = � � � � � � � � � � ~ f 1 � ~ f 1 : : : ~ f 1 � ~ f n . . . ~ f n � ~ f 1 : : : ~ f n � ~ f n � � � � � � � � � � F@ $i $l $? 4X O" EY 9T Ns R $r 2D ;k 2= $9 $k $? $a $K!$ %7%9%F%‘$O%P%M%b%G%k [1] $rMQ$$ $F%f!<%6%"%$%3 %s $r Fs <! 85 J? LL >e $K G[ CV $9 $k!% $9 $J $o $A!$ %7 %9 %F %‘ $O %f!< %6 %" %$ %3 %s 4V $K %a%C %7%e >u $K 2> A[ E* $J %P %M $r D% $j!$ %P %M $N <+ A3 D9 $,!$ 7R $, $l $? Fs $D $N %" %$ %3 %s $, I= $9 ?M $N 4V $N 4X O" EY $K Hf Nc $9 $k $h $& $K $9 $k!% $3 $l $r J? LL >e $K CV $/ $H!$ 3F %" %$ %3 %s $O %P %M $, 6Q 9U $9 $k $h $& $K 0\ F0 $9 $k!% $= $N 7k 2L!$ %f!< %6 %" %$ %3 %s $O 4X O" $9 $k %f!< %6 $I $& $7 $, 6a $/ $K!$ 4X O" $7 $J $$ %f!< %6 $O 1s $/ $K CV $+ $l $k!% %f!< %6 $O $3 $N %S%e!< $r 8+ $k $3 $H $K $h$C $F!$ <+ J, $N <~ { 71 {

?^ 1: %7%9%F%‘$N2hLLNc $j $K F1 $8 $h $& $J 6= L# $r ;} $D ?M!9 $, $I $N $h $& $K J, I[$7$F$$$k$+$rCN$k$3$H$,$G$-$k!% %S%e!< $N :n @. $O 3F %f!< %6 $K BP 1~ $9 $k %(!< %8%’ %s %H $K $h$C $F 9T $o $l!$ $= $N %f!< %6 $O %S%e!< $N Cf 1{ $K G[ CV $5 $l $k!% $^ $?!$ %P %M $N 6/ $5 $O!$ Cf 1{ $N %f!< %6 $H $= $l 0J 30 $N %f!< %6 $N 4V $N <+ A3 D9 $, $h $j J] $? $l $k $h $& D4 @a $5 $l $k!% $9 $J $o $A!$ Cf 1{ $N %f!< %6 $H $= $l 0J 30 $N %f!< %6 $N 4V $N %P %M $O 6/ $/!$ $^ $o $j $N %f!< %6 4V $N %P %M $O <e $/ $9 $k!% $3 $N $? $a!$ 4X O" EY 9T Ns $, $9 $Y $F $N %(!< %8%’ %s %H $G 6& DL $G $"$C $F $b!$ :n @. $5 $l $k %S%e!< $O 3F %f!< %6 $K FC 2=$7$?$b$N$H$J$k!% ?^ 1 $O!$ $" $k 9q :] 2q 5D $N ;2 2C <T $N $? $a $N %S%e!< $N Nc $G $" $k!% $3 $N Nc $G $O!$ 2q 5D $N ;2 2C <T $N %W %m %U%! %$ %k $r %&%’ %V $+ $i <h F@ $7!$ 8& 5f $K 4X $9 $k 6= L# $N 6a $5 $K 1~ $8 $F %S%e!< $r 9= @. $7 $F $$ $k!% %" %$ %3 %s $r %/ %j%C %/ $9 $k $H!$ $= $N 8& 5f <T $N %[!<%‘%Z!<%8$,?^1&B&$N$h$&$KI=<($5$l$k!% K\ %7 %9 %F %‘ $O 6= L# $N 6a $5 $K $b $H $E $/ F1 Js $N 5! G= $r ;} $D!% $9 $J $o $A!$ %f!< %6 $O!$ <+ J, $+ $i $" $k 0l Dj $N HO 0O Fb $K $$ $k A4 %f!< %6 $K BP $7 $F %a%C %;!< %8 $r F1 Js $9 $k $3 $H $, $G $- $k!% $3 $N 5! G= $K $h$C $F!$ %a!< %j %s %0 %j %9 %H $N %a %s %P!< $N $h $& $J 8G Dj E* $J %0 %k!< %W $K BP $9 $k DL ?. $G $J $/!$ 6- 3& $, [# Kf $J @x :_ E* %3 %_%e %K %F%# $N %a %s %P!< $K BP $9 $k DL ?. $,<B8=$5$l$k!% @P ED $i $O!$ ICMAS’96 $H $$ $& 9q :] 2q 5D $K $* $$ $F!$ 2f!9 $N %7 %9 %F %‘ $H F1 MM $K %f!< %6 =8 9g $r 2D ;k 2= $7 =P 2q $$ $r ;Y 1g $9 $k %7 %9 %F %‘ $r 9= C[ $7 1? MQ $7 $? [2, 3] !% $3$N%7 %9%F %‘$O!$2q 5D$N;2 2C<T$, 7HBS C< Kv $r DL $7 $F Mx MQ $9 $k $b $N $G!$ <B :] $K 9- $/ ;H $o $l!$%=!<%7%c%k%&%’%"$NM-8z@-$,3NG’$5$l$?!% 2f!9 $N %7 %9 %F %‘ $, @P ED $i $N %7 %9 %F %‘ $H 0[ $J $k E@$O!$ � 8D ?M E* J8 =q $+ $i $N %-!< %o!< %I Cj =P $K $h $k %W %m%U%!%$%k$N:n@. � 3F%f!<%6$KFC2=$7$?%S%e!<$NDs6! � %S%e!< $r MQ $$ 6= L# $N 6a $5 $K $b $H $E $/ %a%C %;!<%8$NF1Js$r<B8= $J$I$G$"$k!% 3 %-!< %o!< %I $N =E $_ IU $1 $N %U%#!< %I %P%C%/ A0 >O $K $* $$ $F!$ %f!< %6 $N 8D ?M E* $J J8 =q $+ $i %-!< %o!< %I $r Cj =P $9 $k <j K! $K $D $$ $F =R $Y $?!% $7 $+ $7 $J $, $i!$ Cj =P $5 $l $? %-!< %o!< %I =8 9g $O %f!< %6 $r FC D’ $E $1 $k $N $K =E MW $G $J $+$C $? $j 4X 78 $J $$ $h $& $J %-!< %o!< %I $r 4^ $_ $& $k $N $G!$ %f!< %6 4V $N 4X O" EY $N 7W ;; $K $* $$ $F!$ $9 $Y $F $N %-!< %o!< %I $r Ey $7 $/ MQ $$ $k $3 $H $O E, Ev $G $J $$!% $3 $N $? $a 2f!9 $O!$ 4X O" EY $N 7W ;; $K $* $$ $F!$ %-!< %o!< %I 4V $K =E $_ $r IU $1!$ $3 $N =E $_ IU $1 $N K> $^ $7 $$ CM $r %f!< %6 { 72 {

$+ $i $N %U%#!< %I %P%C %/ $K $h$C $F 3X =, $9 $k 5! 9= $r F3F~$9$k!% %f!< %6 $+ $i $N %U%#!< %I %P%C %/ $O <! $N $h $& $K M? $( $i $l $k!% %f!< %6 $O $O $8 $a $K!$ <+ J, $, Cf 1{ $K G[ CV $5 $l $F $$ $k %S%e!< $r 8+ $k!% $= $3 $G <+ J, $H 6= L# $r F1 $8 $/ $7 $J $$ $H ;W $o $l $k ?M $, <+ J, $N $9 $0 6a $/ $K G[ CV $5 $l $F $$ $k $H!$ $= $l $r %(!< %8%’ %s %H $K EA $( $k!% $9 $k $H %(!< %8%’ %s %H $O!$ <( $5 $l $? ?M $H %f!< %6 <+ ?H $H $N 4V $N 4X O" EY $, 8: >/ $9 $k $h $&!$ %-!< %o!< %I $N =E $_ IU $1 $r JQ 99 $9 $k!% $= $7 $F!$ ?7 $7 $$ =E $_ IU $1 $r MQ $$ $F A4 %f!< %6 4V $N 4X O" EY $r :F 7W;;$7!$JQ2=$7$?%S%e!<$rI=<($9$k!% =E $_ IU $1 $N >\ :Y $J <j =g $O 0J 2< $N DL $j $G $" $k!% %-!< %o!< %I $N ?t $r m !$ %-!< %o!< %I $X $N =E $_ IU $1 $r ~ w = h w 1 ; : : : ; w m i $H$9$k!%FCD’%Y%/%H%k ~ f i $O ~ w $K$h$C$F ~ g i = h g 1 i ; : : : ; g m i i = h w 1 f 1 i ; : : : ; w m f m i i $N $h $& $K =E $_ IU $1 $5 $l $k!% i $H j $N 4V $N =E $_ IU $1$5$l$?4XO"EY$O!$ r i;j = ~ g i � ~ g j 4XO"EY9TNs R $O!$ R = � � � � � � � � � � r 1 ; 1 : : : r 1 ;n . . . r n; 1 : : : r n;n � � � � � � � � � � = � � � � � � � � � � ~ g 1 � ~ g 1 : : : ~ g 1 � ~ g n . . . ~ g n � ~ g 1 : : : ~ g n � ~ g n � � � � � � � � � � $H$J$k!% %f!< %6 $O %S%e!< $r 8+ $F!$ %U%#!< %I %P%C %/ $N I8 E*!J4XO"$N$J$$%f!<%6!K$r<($9!%$3$3$G %f!<%6 i $, <+ J, $H 6a $9 $. $k %f!< %6 j $r A* $s $@ $H $9 $k!% $3 $N $H $-!$ 3F %-!< %o!< %I k $K $D $$ $F!$ k $K BP $9 $k $= $l $> $l $N =E $_ IU $- FC D’ NL g k i $* $h $S g k j $N :9 $, Bg $- $$ >l 9g!$ %(!< %8%’ %s %H $O =E $_ w k $r Bg $- $/ $7!$ :9 $, >. $5 $$ >l 9g $O w k $r >. $5 $/ $9 $k!% $9 $J $o $A!$ %U%#!< %I %P%C %/ $r I= $9 4X ?t $r F !$ FC D’ NL $N:9$NogCM$r s $H$9$k$H!$ w k F ( w k ) = 8 > < > : w k + � if j g k i � g k j j > s w k � � otherwise $3 $l $K $h $j!$ i $H j $G FC D’ NL $K :9 $, $" $k $h $& $J %-!< %o!< %I $, $h $j =E ;k $5 $l $k $h $& $K $J $j!$ 7k 2L$H$7$F j $, i $+$i1s$6$+$k!% 4 6(D4%U%#!<%I%P%C%/ A0 >O $G =R $Y $? 3X =, 2a Dx $O!$ %(!< %8%’ %s %H 4V $N 6( D4 $r F3 F~ $9 $k $3 $H $K $h $j 2~ A1 $9 $k $3 $H $, $G $- $k!% 6q BN E* $K $O!$ %(!< %8%’ %s %H 4V $G =E $_ IU $1 $N CM $r 8r 49 $9 $k $3 $H $K $h $j!$ %f!< %6 $+ $i $N %U%#!< %I%P%C%/$N2s?t$r8:$i$9$3$H$,2DG=$G$"$k!% 6( D4 $N <j =g $O 0J 2< $N $H $* $j $G $" $k!% %(!< %8%’ %s%H h $K$h$k=E$_IU$1$r ~ w h = h w 1 h ; : : : ; w m h i $H $9 $k!% h $K $h$C $F =E $_ IU $1 $5 $l $? i $N FC D’ %Y %/%H%k$O ~ g h;i = h g 1 h;i ; : : : ; g m h;i i = h w 1 h f 1 i ; : : : ; w m h f m i i h $K $h$C $F =E $_ IU $1 $5 $l $? i $H j $N 4V $N 4X O" EY $O r h;i;j = ~ g h;i � ~ g h;j $G$"$j!$ h $K$h$C$F7W;;$5$l$?4XO"EY9TNs$O R h = � � � � � � � � � � r h; 1 ; 1 : : : r h; 1 ;n . . . r h;n; 1 : : : r h;n;n � � � � � � � � � � { 73 {

$H$J$k!% %(!< %8%’ %s %H h $O F@ $i $l $? R h $r MQ $$ $F C1 FH $G %U%#!< %I %P%C %/ F h $r 9T $$ =E $_ IU $1 F h ( ~ w h ) $r 7W ;; $9 $k!% %U%#!< %I %P%C %/ $, 9T $o $l $k $? $S $K!$ A4 %(!< %8%’ %s %H $O $= $l $> $l $N =E $_ IU $1 F 1 ( ~ w 1 ) ; : : : ; F n ( ~ w n ) $r 8r 49 $9 $k!% $= $7 $F!$ %(!< %8%’ %s %H h $O!$ <u $1 <h$C $? $9 $Y $F $N =E $_ IU $1 $+ $i ?7 $? $J =E $_ IU $1 $r 9g @. $9 $k!% =E $_ IU $1 $N 9g @. $rI=$94X?t$r X $H$9$k$H!$ w h X ( F 1 ( ~ w 1 ) ; : : : ; F n ( ~ w n )) =E$_ IU$1 9g @. 4X ?t X $N <B Au $N J}K! $O $$ $/ $D $+ 9M $( $i $l $k!% 2f!9 $O Fs DL $j $N J} K! $G $3 $l $r <B Au $7 $?!% 0l $D $O <u $1 <h$C $? =E $_ IU $1 $N J? 6Q $r 7W ;; $9 $k!% $3 $N >l 9g!$ $9 $Y $F $N %(!< %8%’ %s %H $N =E $_ IU$1$OEy$7$/$J$k!% X ( w k 1 ) = : : : = X ( w k n ) = P n i =1 F i ( w k i ) n JL $N J} K! $O!$ <u $1 <h$C $? =E $_ IU $1 $r 2C L# $9 $k $H $- $K!$ 4X O" EY $r 9M N8 $9 $k!% <+ J, $H 6a $$ %(!< %8%’ %s %H $N =E $_ IU $1 $[ $I!$ <+ J, $K $H$C $F $b M- 8z $G $" $k $H $$ $& 2> Dj $N $b $H $G!$ %(!< %8%’ %s %H h $O!$ i $+ $i <u $1 <h$C $? =E $_ $H h $H i $N 4V $N 4X O" EY$NCM$r3]$19g$o$;$k!%4X?t X $O!$ X ( w k h ) = n X i =1 r h;h;i F i ( w k i ) $H$J$k!% 5 I>2A K\ >O $G $O!$ $3 $l $^ $G $N >O $G =R $Y $? <j K! $N I> 2A 7k 2L $r <( $9!% 2f!9 $O!$ 9q :] 2q 5D $N ;2 2C <T $N ;Y 1g $K $D $$ $F I> 2A $r 9T$C $?!% Bh 2 2s %^ %k %A %(!< %8%’ %s %H %7 %9 %F %‘ 9q :] 2q 5D !J ICMAS’96 !K $N H/ I= <T $N $& $A 40 L> $N URL $r MQ $$!$ Bh 2 >O $G =R $Y $? <j K!$K$h$j 277 8D$N%-!<%o!<%I$rA*Br$7$?!% K\ <B 83 $G $O!$ %U%#!< %I %P%C %/ $N @- G= $r B, $k L\ 0B $H $7 $F!$ E, 9g N( (precision) $H :F 8= N( (recall) $r MQ $$ $?!% E, 9g N( $H $O F@ $? %G!< %? $N $& $A @5 $7 $$ %G!< %? !J<B :] $K 4X O" $N $" $k %f!< %6!K $N 3d 9g!$ :F 8= N( $H $O $9 $Y $F $N @5 $7 $$ %G!< %? $N $& $A F@ $k $3 $H $, $G $- $? %G!< %? $N 3d 9g $G $" $k!% 0l HL $K!$ E, 9g N( $H:F8=N($O%H%l!<%I%*%U$N4X78$K$"$k!% $3 $3 $G $O!$ %f!< %6 $O <+ J, $H 6= L# $r F1 $8 $/ $7 $J $$ ?M $N $& $A $b$C $H $b 6a $/ $K CV $+ $l $F $$ $k $b $N $r A* $s $G %U%#!< %I %P%C %/ $r M? $( $k $H 2> Dj $9 $k!% $" $k %f!< %6 $, JL $N %f!< %6 $H 6= L# $r F1 $8 $/ $9 $k $+ $I $& $+ $O!$ Cx <T $i $N CN <1 $H D> 4Q $K 4p $E $- ?? 56 $, 7h Dj $5 $l $k!% K\ <B 83 $G $O 40 L> $+ $i $J $k %f!< %6 =8 9g $K $D $$ $F 40 !_ 40 $N ?? M} CM !J4X O" $9 $k !? $7 $J $$!K $r ;} $D @5 2r 9T Ns $, Cx <T $i $K $h$C $F :n @. $5 $l $?!% ?^ 2 $O!$ $" $k Fs $D $N %(!< %8%’ %s %H $K $* $1 $k!$ Bh 3 >O $G =R $Y $? %U%#!< %I %P%C %/ <j K! $K $h $k E, 9g N( $H :F 8= N( $N JQ 2= $G $" $k!% :8 1& $N <4 $O :F 8= N(!$ >e 2< $O E, 9g N(!$ A0 8e $O %f!< %6 %$ %s %W%C %H $N 2s ?t $r I= $9!% %0 %i %U $+ $i!$ %U%#!< %I %P%C %/ $r =E $M $k Kh $K F1 $8 :F 8= N( $G $N E, 9g N( $, 8~ >e $7 $F $$ $k $N $, $o$+$k!% ?^ 3 $O!$ ?^ 2 $H F1 $8 >r 7o 2< $G $N!$ C1 FH %U%#!< %I %P%C %/ $H 6( D4 %U%#!< %I %P%C %/ $N Hf 3S $N 7k 2L $r <( $7 $F $$ $k!% :8 1& $N <4 $O A4 %f!< %6 $+ $i $N F~ NO $N 2s ?t $N 9g 7W $r I= $7!$ >e 2< $N <4 $O :F 8= N( $, 60% $N $H $- $N E, 9g N( $N J? 6Q CM $r I= $9!% %0 %i %U Cf $G!$ independent $N @~ $, 6( D4 $7 $J $$ %U%#!< %I %P%C %/ $N 7k 2L $r!$ relevance $, 4X O" EY $r 9M N8 $7 $? 6( D4 %U%#!< %I %P%C %/ $N 7k 2L $r!$ average $, J? 6Q$rMQ$$$k6(D4%U%#!<%I%P%C%/$N7k2L$rI=$9!% 55% $N E, 9g N( $H 60% $N :F 8= N( $r F@ $k $? $a $K I, MW $J %f!< %6 %$ %s %W%C %H $N 2s ?t $,!$ %(!< %8%’ %s %H 4V $N 6( D4 $r F3 F~ $9 $k $3 $H $K $h$C $F!$ Ls 130 2s $+ $i 70 2s $K !J0l %f!< %6 $" $? $j 3.2 2s $+ $i 1.8 2s { 74 {

?^ 2: %U%#!<%I%P%C%/$K$h$kE,9gN($H:F8=N($NJQ2= ?^ 3: C1FH!?6(D4%U%#!<%I%P%C%/$NHf3S $K!KLs 45% 8: >/ $7 $F $$ $k!% 6( D4 $N J} K! !JJ? 6Q $^ $? $O 4X O" EY 9M N8!K $K $h $k 0c $$ $O $" $^ $j 1F 6A $7 $J $$!% $3 $N M} M3 $N 0l $D $H $7 $F!$ %f!< %6 $N ?t $, >/ $J $$ $? $a %f!< %6 $N 4Q E@ $K JP $j $, $J $+$C $? $3 $H $, 9M $( $i $l $k!% K> $^ $7 $$ =E $_ IU $1 $, %f!< %6 Kh $K 0[ $J $k $H $- $K $O 4X O" EY $N 9M N8 $, =E MW $K $J $k $H ;W $o $l $k!% 6 $*$o$j$K K\ 9F $G $O!$ %f!< %6 $I $& $7 $N 6= L# $N 6a $5 $K $b $H $E $$ $F @x :_ E* %3 %_%e %K %F%# $r 2D ;k 2= $9 $k $3 $H $K $h $j!$ ?7 $? $J %5 %$ %P!< %3 %_%e %K %F%# $N 7A @. $r ;Y 1g $9 $k %7 %9 %F %‘ $K $D $$ $F =R $Y $?!% K\ %7 %9 %F %‘ $O!$ %f!< %6 $N 8D ?M E* $J %&%’ %V %Z!< %8 $d %a!< %k $N %"!< %+ %$ %V $+ $i %-!< %o!< %I $r Cj =P $7 $F 3F %f!< %6 $N FC D’ %Y %/ %H %k $r :n $j!$ $= $l $i $r Hf 3S $9 $k $3 $H $K $h $j 4X O" EY $r 7W ;; $9 $k!% $= $7 $F %f!< %6 4V $N 5w N% $, $= $N %f!< %6 4V $N 4X O" EY $r H? 1G $9 $k $h $& $K!$ 3F%f!<%6$rJ?LL>e$KG[CV$9$k!% $5 $i $K!$ %f!< %6 $+ $i $N %U%#!< %I %P%C %/ $r MQ $$ $F!$ 3F %(!< %8%’ %s %H $, %f!< %6 $N %W %m %U%! %$ %k $r I= $9 %-!< %o!< %I 4V $N E, @Z $J =E $_ IU $1 $r 3X =, $9 $k <j K! $r 3+ H/ $7 $?!% 3F %(!< %8%’ %s %H $, 3X =, 7k 2L $r 8r 49 $9 $k $3 $H $K $h$C $F!$ 3X =, 2a Dx $r 9b B. 2= $G $- $k $3 $H $, <( $5 $l $?!% ICMAS’96 $N H/ I= <T $N %G!< %? $r MQ $$ $? I> 2A <B 83 $G $O!$ %(!< %8%’ %s %H 4V $N 6( D4 $r F3 F~ $9 $k $3 $H $K $h $j!$ 55% $N E, 9g N( $H 60% $N :F 8= N( $r F@ $k $? $a $K I, MW $J %f!< %6 $+ $i $N %U%#!<%I%P%C%/$N 2s?t$r!$0l%f!<%6 $"$?$jLs 3.2 2s$+$i 1.8 2s$K8:$i$9$3$H$,$G$-$?!% Bh 5 >O $G <( $7 $? <B 83 $G $O!$ 6( D4 $r F3 F~ $9 $k $3 $H $K $h $j 3X =, $N %9 %T!< %I $O B. $/ $J $k $,!$ %U%#!< %I %P%C %/ $r 9T$C $F $b E, 9g N( $O Hf 3S E* Dc $$ $^ $^ $K $J$C $F $$ $k!% $3 $N 86 0x $N 0l $D $H $7 $F!$ %&%’ %V %Z!< %8 $,!$ IQ HK $K 99 ?7 $5 $l $F $$ $J $$ $J $I $N M} M3 $G!$ 8= :_ $N %f!< %6 $N FC D’ $r == J, $K I= $7 $F $$ $J $$ $3 $H $, 9M $( $i $l $k!% $h $j @5 $7 $$ FC D’ %Y %/ %H %k $r 5a $a $k $? $a $K $O!$ $J $s $i $+ $N $5 $i $J $k 9) IW $, { 75 {

I, MW $G $" $k!% $3 $l $K $O!$ FC D’ %Y %/ %H %k $= $N $b $N $r F0 E* $K JQ 2= $5 $; $k 4X O" %U%#!< %I %P%C %/ !J rele- v ance feedbac k !K [4] $N <j K!$r MQ$$ $k $3$H $J $I$, 9M$($i$l$k!% $= $N B> $N :# 8e $N 2] Bj $H $7 $F $O!$ K> $^ $7 $$ =E $_ IU $1 $, %f!< %6 Kh $K 0[ $J $k >l 9g $N BP =h K! $K $D $$ $F D4 $Y $k $3 $H!$ K\ %7 %9 %F %‘ $r <B :] $N >l LL $G ;n 83 $9 $k$3$H$J$I$,5s$2$i$l$k!% :G 8e $K , 5D O@ $7 $F $$ $? $@ $$ $? NTT %3 %_%e %K %1!<%7%g%s2J3X8&5f=j$N=t;a$K46<U$7$^$9!% ;29MJ88% [1] Matthew Chalmers and P aul Chitson. Bead: Explorations in information visual- ization. In Nic holas Belkin, P eter Ingw- ersen, and Annelise Mark P ejtersen, edi- tors, Pr o c e e dings of the Fifte enth A nnual International A CM SIGIR Confer enc e on R ese ar ch and Development in Information R etrieval , SIGIR F orum, pp. 330{337. A CM Press, 1992. [2] T oru Ishida. T o w ards Comm unit yW are. In Pr o c e e dings of the Se c ond International Confer enc e and Exhibition on The Pr actic al Applic ation of Intel ligent A gents and Multi- A gent T e chnolo gy (P AAM 97) , pp. 7{21. The Practical Application Co. Ltd., 1997. [3] @P ED 5| , @> B< =S OB . 9- 0h >p Js %M%C %H %o!< %/ $K $h $k %3 %_%e %K %F%# ;Y 1g . >p Js =h M} , V ol. 38, No. 1, pp. 48{53, 1997. [4] Gerard Salton and Chris Buc kley . Impro v- ing retriev al p erformance b y relev ance feed- bac k. Journal of the A meric an So ciety for Information Scienc e , V ol. 41, pp. 288{297, 1990. [5] Sen Y oshida, Ko ji Kamei, Mak oto Y ok o o, T ak eshi Ohguro, Kaname F unak oshi, and F umio Hattori. Comm unit y visualizing agen t. In Pr o c e e dings of the Thir d Inter- national Confer enc e and Exhibition on The Pr actic al Applic ation of Intel ligent A gents and Multi-A gent T e chnolo gy (P AAM 98) , pp. 643{644. The Practical Application Co. Ltd., 1998. { 76 {