@x :_E*$J %3%_%e %K%F%# $N2D;k 2= 5HED @g 55 0f 9d<! 2#Hx ?? Bg9u 5# A%1[ MW I~ It J8IW NTT %3 %_%e%K %1!<%7%g%s 2J3X 8&5f=j 619{02 5~ET I\Aj3Z 74@: 2ZD.8w Bf 2{2 phone: 0774{95{1821 fax: 0774{95{1871 f yoshida , kamei , yokoo , ohguro , kf , hattori g @cslab.kecl.ntt.co.jp 9<35 This pap er explains the developmen t of a sys- tem that graphically presents p otential communi- ties (groups with common interests) for a certain mass of p eople to supp ort in the forming of new communities. The system lo cates users in a tw o- dimensional space where the distance b etw een users re ects the relev ance b et w een them. The character- istics of this system is that it obtains user pro�les automatically using information published on the WWW; it provides a customized view for each user by a p ersonal agent; and a user can broadcast mes- sages to relev an t p eople using the provided view. W e also describ e a metho d where each agent learns the appropriate weigh ts of k eyw ords that represent user pro�les b y using user feedback. It is shown that agen ts can sp eed up this learning pro cess by communicating the results they learned with each other. The e�ectiveness of the developed metho ds is shown b y exp erimental ev aluation. 1 $O$8 $a$K %$ %s %?!< %M%C %H $d %b %P %$ %k %3 %s %T%e!< %F%# %s %0 %7 %9%F %‘$N$h $&$J 8x6&%3 %s%T%e!< %?%M%C%H %o!<%/ $NIa5Z $K$H $b$J$$!$ 8D?M$d 4k6H$N 3hF0$O 8=<B<R 2q$@$1 $G$J$/ %M%C%H %o!<%/>e $N2>A[ <R2q$G $b9T$o $l$k $h$&$K $J$j$D $D$" $k!%$3$N 2>A[<R 2q$r$h $jL%NO E*$GJX Mx$J$b $N$K$9 $k$? $a$K!$%M%C %H%o!< %/>e$G $N%0 %k!<%W$N 7A@. $dAj8_ M}2r!$ %$%s %U%)!<%^ %k$J%3 %_%e%K %1!<%7%g %s$r;Y 1g$9 $k 4D 6- $, K> $^ $l $F $$ $k [5] !% $3 $N $h $& $J 4D 6- $N Am >N $H $7$F!$ %3%_%e %K%F%#%&%’ %"$H$$ $&8@MU $,Ds >’$5$l $F$$ $k [4] !% %3 %_%e %K %F%# %&%’ %" $H %0 %k!< %W %&%’ %" $r Hf 3S $9 $k $H!$%0 %k!<%W %&%’%"$O $9$G $KAH?% 2=$5 $l$??M!9 !J4k6H $K$* $1$k%W %m%8%’%/ %H$N %a%s%P!< $J$I!K$K $*$1 $k6(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 $7 %3 %_%e %K %F%#%&%’ %"$O!$$h $jB?MM $GAH ?%2=$5 $l$F$$ $J$$ =8CD$r BP>] $K$9 $k!%%3%_%e %K%F%# %&%’%"$N L\E* $O!$ � 6& DL $N 6= L# $r ;} $D ?M $r C5 $7 %3 %_%e %K %F%# $r 7A @. $9$k $3$H � %3 %_%e %K %F%# Fb $G $N %$ %s %U%)!< %^ %k $J BP OC $d =8 CD3h F0 1

� %3 %_%e %K %F%# Fb $N >p Js E} 9g!$ %3 %_%e %K %F%# $N AH ?%2= $H$$$C $?$3 $H$N;Y 1g$G $"$k!% K\ O@ J8 $G $O!$ %3 %_%e %K %F%# %&%’ %" $N Nc $H $7 $F!$ >e $N0l HVL\$N L\E*!$ $9$J$o $A?7$? $J%3 %_%e%K%F%# $N7A@. $r;Y 1g$9$k %7%9%F %‘$K$D $$$F@b L@$9$k!% $3$N%7 %9%F%‘ $O!$9q :]2q5D $N;22C <T$d %\%i%s %F%#%"3h F0$N;V 4j<T$N $h$& $J=8 CD$rBP >]$K!$ @x:_E* $J%3%_%e %K%F%#!$ $9$J$o $A6& DL$N6= L#$r ;}$D?M!9 $r2D;k 2=$9 $k!%6qBN E*$K$O!$ %7%9 %F%‘$O 6=L#$N 6a$5 $NEY9g $$!J4XO" EY!K$r$= $l$>$l $N?M $H?M$N 4V$K $D$$$F 5a$a$k!% $=$7 $F!$%f!<%6 4V$N5w N%$, $=$l$i 4XO"EY $rH? 1G$9$k $h$&$K!$ 3F%f!<%6 $rFs<! 85J? LL>e$K G[CV $9$k!%K\ %7%9%F %‘$O!$ 3F%f!<%6 $KFC2= $7$? %S%e!<$r ;}$D8D ?M%(!< %8%’%s %H$rDs 6!$9 $k!%$5$i $K!$FC 2=$5 $l$?%S%e!< $rMQ $$$? %a%C%;!<%8 $NF1 Js$b2D G=$G $"$k!% K\%7 %9%F %‘$N FC D’$N 0l$D $O!$ 3F%f!< %6$, WWW >e $K8x 3+$7$F $$$k>p Js$r$b $H$K!$%7 %9%F%‘ $,<+F0 E*$K3F %f!<%6 $N%W%m %U%!%$ %k$r:n @.$9$k $3$H $G$"$k!% $3$l$K $h$j %f!<%6$, <+$i$N %W%m %U%!%$%k $rF~NO $9$k<j 4V$r7Z 8:$G $-!$$^$? %W%m%U%! %$%k $r8x3+ $9$k$3 $H$K$H $b$J$& %W%i %$%P%7!< $NLdBj $rHr $1$i$l $k!%$3$& $7$FF@ $?%W%m %U%!%$ %k$+ $i%-!<%o!< %I=8 9g$r Cj=P$7!$ %f!<%6 4V$N4X O"EY $r7W ;;$9$k!% @x :_ E* $J %3 %_%e %K %F%# $r 2D ;k 2= $9 $k >e $G!$ E, @Z $J %-!<%o!< %I$rA* $S$@ $9$3$H $O!$K\%7 %9%F %‘$r<B Au$9$k >e$G =EMW$J E@$N0l $D$G $"$k!%%W %m%U%!%$ %k$+$i Cj=P$5 $l$? %-!<%o!< %I=89g $O!$$7 $P$7 $P!$%f!<%6 $rFC D’$E$1 $k $N $K =E MW $G $J $+$C $? $j 4X 78 $J $$ $h $& $J %-!< %o!< %I $r4^ $‘!%$7 $?$,$C$F!$ %f!<%6 4V$N4X O"EY$N 7W;; $K$*$$ $F!$$9 $Y$F$N %-!<%o!< %I$rEy $7$/MQ $$$k $3$H$O E,Ev$G $J$$!% $3$N LdBj$r 2r7h $9$k$? $a2f!9$O!$ %f!<%6 $+$i$N %U%#!<%I %P%C%/ $rMQ $$$F!$ 3F%(!< %8%’%s %H$,%f!< %6$N %W%m %U%!%$%k $rI= $9%-!<%o!< %I4V$N E,@Z $J=E$_ IU$1$r 3X=, $9$k<j K!$r 3+H/$7 $?!%3F%(!< %8%’%s %H$,3X =,7k2L $r8r 49$9$k $3$H$K $h$C$F!$3X =,2aDx $r9b B.2=$G $-$k$3 $H$, <($5$l $k!%$"$k 9q:]2q 5D$NH/ I=<T $N%G!<%? $rMQ$$ $?I> 2A<B83 $G$O!$%(!< %8%’%s %H4V$N 6(D4$r F3F~ $9$k$3 $H $K $h $j!$ 60% $N recall $H 59% $N precision $r F@ $k $?$a $KI, MW$J%f!< %6$+ $i$N%U%#!< %I%P%C %/$N2s ?t$r!$ Ls 85 2s $+ $i 50 2s $K 8: $i $9 $3 $H $, $G $- $k $3 $H $, <( $5 $l$k!% F1 MM $J L\ E* $r ;} $D %7 %9 %F %‘ $,!$ ICMAS’96 %b!< %P %$ %k %" %7 %9 %? %s %H %W %m %8%’ %/ %H [4, 5] $H $$ $& 9q :] 2q 5D $N ;2 2C <T $r ;Y 1g $9 $k <B 83 $K $* $$ $F Ds 6! $5 $l $? [7] !% 2f!9$N %7%9 %F%‘$O!$ � WWW $+ $i F@$i $l $k >p Js $+ $i $N %W %m %U%! %$ %k $N :n@. � 3F %f!< %6 $K FC 2= $7 $? %S%e!< $r ;} $D 8D ?M %(!< %8%’ %s%H $NDs 6! � FC 2= $5 $l $? %S%e!< $r MQ $$ $F 6= L# $N 6a $5 $K $b $H $E $/%a%C %;!<%8 $NF1Js $r<B 8= $H$$ $&E@ $K$*$$ $F [7] $N%7 %9%F%‘ $H$O 0[$J $k!% K\ O@ J8$G $O!$ $^$: Bh 2 >O $G 2f!9$, 3+ H/$7 $? %7%9 %F %‘ $N >\ :Y$K $D $$ $F =R $Y$k!% <! $K Bh 3 >O $G 3F %(!< %8%’ %s %H $, %-!< %o!< %I 4V $N E, @Z $J =E $_ IU $1 $r 3X =, $9 $k <j K! $r Ds <($7!$ Bh 4 >O $G$O 3X =, 2a Dx$r 9b B. 2= $9$k $? $a $K %(!< %8%’%s %H4V$N 6(D45! 9=$rF3 F~$9$k!% K\%7 %9%F%‘ $N<jK! $NI> 2A7k 2L$OBh 5 >O$G <($9!% 2 %7%9 %F%‘ $N>\:Y K\ %7 %9 %F %‘ $O!$ %f!< %6 4V $N 6= L# $N 6a $5 $K 4p $E $-!$ @x:_ E*$J%3 %_%e%K%F%# $r2D ;k2=$9 $k!%%7%9 %F%‘ $O6=L# $N6a $5$NEY 9g$$!J4X O"EY!K$r $=$l$> $l$N ?M$H?M $N4V$K $D$$ $F5a$a $k!%$=$7 $F!$%f!< %64V$N 5wN%$, $=$l $i4XO" EY$r H?1G$9 $k$h$& $K!$3F%f!< %6$rFs <!85 J?LL>e $KG[CV $9$k!% $D$^$j!$ 4XO" $N?<$$ %f!<%6 F1;N$O 6a$/ $K!$@u$$ %f!<%6 $+$i$O 1s$/ $KG[CV $5$l $k!%%f!<%6 $O!$<+ ?H$N<~ 2

$j$N J,I[$r 8+$k$3 $H$K $h$C$F!$@x :_E*$K <+J,$K 4X78$9 $k%3 %_%e%K%F%# $r8+ $D$1$k $3$H$, $G$- $k!%$3$N $h$&$J %7%9 %F%‘$K $h$C$F!$ %f!<%64V $G$N=P 2q$$ $d>pJs 8r49$, B%?J $5$l $k$3$H $,4| BT$G $-$k!% %7 %9 %F %‘ $, %f!< %6 4V $N 4X O" EY $r 5a $a $k $K $O!$ %f!< %6$N %W%m%U%! %$%k $r<hF@ $7$J$1 $l$P $J$i$J $$!%%f!<%6 $K$H$C $F$O!$%W %m%U%! %$%k$r 5-F~$9 $k$N $OLLE] $G;~4V $N$+ $+$k:n 6H$G $"$k!%$^ $?!$%W%m %U%!%$ %k$r8x 3+$9$k $N$O!$ %f!<%6 $N%W%i %$%P %7!<$r?/ 32$7$+ $M$J $$!%$3$N $h $& $J Ld Bj $r Hr $1 $k $? $a!$ %7 %9 %F %‘ $O $9 $G $K WWW >e $K 8x 3+ $5 $l $F $$ $k >p Js $r MQ $$!$ >p Js 8! :w [6] $N 5; =Q $rMQ $$$F %f!<%6$N %W%m %U%!%$ %k$r<h F@$9 $k!% WWW >e $K 8x 3+ $5 $l $F $$ $k 8D ?M >p Js $+ $i $= $N ?M $N FC D’ $r GD 0.$9 $k $K $O!$ WWW $N %Z!< %8 $+ $i %-!<%o!< %I $r Cj=P $9 $k I,MW $, $" $k!% WWW $N %Z!<%8 $N $h $&$J J8=q $+$i$= $l$rFC D’$E $1$k%-!< %o!<%I$r Cj=P$9 $k2aDx $O!$ \indexing" $H$7 $FCN $i$l $F$$ $k [6] !% $7$+ $7$J $, $i!$ $= $N$h $& $J <jK! $r C1 FH $G WWW %Z!<%8 $K E, MQ$7 $F $b!$ WWW $N %Z!< %8 $O8& 5f J, Ln!$ 7P Nr!$ <q L# $J$I ;(B? $J>pJs $r4^$s $G$$$k $?$a!$K> $^$7$$ 7k2L$O F@$i$l $J $$!% $= $3 $G 2f!9 $O!$ %7 %9 %F %‘ $, 07 $& %I %a %$ %s !J \ %\ %i %s %F%# %" 3h F0 " !$ \ 8& 5f!& %W %m %8%’ %/ %H " $J $I!K $K 4X $9 $k>p Js $r!$ %f!< %6 $K4X O" $9 $k WWW %Z!< %8 $NA* Br$d indexing $K MxMQ $9$k!% %-!< %o!< %I Cj =P $N <j =g $O 0J 2< $N DL $j $G $" $k!% %7 %9 %F %‘ $O $^$:!$ M? $( $i $l $? URL $+ $i %j%s %/ $r $? $I $j!$ WWW %Z!< %8 $r <+ F0 E* $K <} =8 $9 $k!% $3 $N $H $-!$ $h $j 4X O" $, $" $k $H ;W $o $l $k %j %s %/!$ Nc $( $P $= $N %I %a %$ %s $K 4X O" $9 $k 8l 6g $K $h$C $F %? %0 IU $1 $5 $l $? %j %s %/ $J $I $r!$M% @hE* $K$?$I $k!%$D $.$K!$<} =8$5$l $?%Z!< %8$+$i 8l 6g 1 $, E} 7W E* <j K! $r MQ $$ $F Cj =P $5 $l!$ $= $l $i 8l 6g $N $&$A %I%a%$ %s$K4X O"$9 $k$b$N $@$1$, %-!<%o!<%I $H$7$F A* Br $5 $l $k 2 !% $3 $N $H $- stemming dictionary[6] $r MQ 1 C18l$^ $?$O 6g 2 8=:_!$ $3$N A* Br$O <j F0$G 9T $o$l $F $$$k $,!$ %7%=!< %i %9$r MQ $$$F <+F0 2=$9 $k$3$H $b2D G=!% $$$F IJ;l$d DV$j!$C1 ?tJ#?t!$ 4JN,7A $HJ# 9g7A$N JQ2=$r 5[<} $9$k!% 3F %-!< %o!<%I $N 3F %f!<%6 $N WWW %Z!< %8Cf $G $N=P 8=IQ EY$rD4 $Y$k$3 $H$K$h $j!$$=$N %f!<%6 $NFCD’ %Y%/%H %k$, :n@.$5 $l$k!%$= $NFCD’ %Y%/%H %k$+ $i3F%f!< %64V$N 4X O" EY $, cosine measure [8, 1] $r MQ $$ $F 7W ;; $5 $l!$ 4XO" EY9T Ns$,=P Mh>e $,$k!% %7 %9 %F %‘ $O $3 $N 4X O" EY 9T Ns $r %f!< %6 $K 8+ $; $k $N $G $"$k $,!$$3$N $H$-!$%5!< %A%( %s%8%s $N$h$& $KC1 $K<+J, $H $N 4X O" EY $, 9b $$ $b $N $+ $i =g HV $K JB $Y $? $@ $1 $G $O!$ <+J, 0J30$N %f!<%6F1 ;N$N4X 78$O$o $+$i $J$$!%@x :_E*%3 %_%e%K %F%#!$$9$J $o$A 6=L#$r F1$8 $/$9$k ?M!9$N =8CD$r I=<( $9$k$K $O!$B>?M F1;N$N 4XO"EY $b9MN8 $K$$$l $kI,MW $,$" $k!% $= $3 $G K\ %7 %9 %F %‘ $G $O!$ <+ J, $H B> $N %f!< %6 $H $N 4V $N4X O"EY$@ $1$G$J $/!$B>$N %f!<%6F1 ;N$N 4XO"EY $r$b2D ;k 2= $9 $k $? $a $K!$ $P $M %b %G %k [2] $r MQ $$ $k!% 6q BN E* $K $O!$3F %f!<%64V $K2> A[E*$J $P$M $,CV$+ $l$k!% $3$3$G!$ 3F$P $M$N<+ A3D9$O!$ $=$l $,$D$J $,$C$F$$ $k%f!< %64V$N 4XO" EY$KHf Nc$9$k!% $=$7$F!$ $9$Y$F $N$P $M$ND% NO$,6Q 9U$9 $k$h $&$K3F %f!<%6 $,G[CV $5$l $k!% $3 $NG[CV$O3F %f!<%6$KBP 1~$9$k%(!<%8%’ %s%H$K$h$C $F9T $o$l!$ $=$N%f!< %6$O %S%e!<$NCf 1{$K G[CV$5 $l$k!% $^$?!$ $P$M$N 6/$5 $O!$Cf1{ $N%f!< %6$H$= $l0J 30$N%f!< %6 $N 4V $N <+ A3 D9 $, $h $j J] $? $l $k $h $& D4 @a $5 $l $k!% $9 $J$o $A!$Cf1{ $N%f!<%6 $H$= $l0J30 $N%f!<%6 $N4V $N$P$M $O6/ $/!$$^$o $j$N%f!< %64V $N$P$M $O<e$/ $9$k!% $3$N$? $a!$4X O"EY9T Ns$, $9$Y$F $N%(!< %8%’%s%H $G6& DL$G$"$C $F$b!$ :n@.$5 $l$k %S%e!<$O3F %f!<%6 $KFC2= $7$? $b$N$H $J$k!% ?^ 1 $O!$ %\%i %s %F%# %"3h F0 $N;V 4j <T $N$? $a $N %S%e!< $NNc $G$"$k!% %S%e!<>e$N 3F%" %$%3%s $O$=$l $>$l 0l?M$N %f!<%6 $rI= $7!$%S%e!< Cf1{$N %"%$ %3%s $O$=$N %(!<%8%’ %s%H $,BP1~ $7$F$$ $k%f!< %6$rI= $9!%%"%$ %3%s $r%/%j%C %/$9 $k$H!$$= $l$KAj Ev$9 $k%f!<%6 $N>pJs $,!$?^ $N2<It $N$h $&$K I=<($5 $l$k!% 3

?^ 1: %7 %9%F %‘$NF0 :n%$ %a!<%8 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 0lDj $NHO0O Fb$K $$$kA4 %f!<%6 $KBP$7 $F%a%C%;!< %8$r F1Js$9 $k$3$H $,$G $-$k!% F1Js$N HO0O !J%S%e!<Cf $K1_$G <($5 $l$k!K$O %:!<%‘ $N%9 %i%$%I %P!<$G D4@a$G $-$k!%$3 $N5! G=$K$h$C $F!$%a!< %j%s%0 %j%9 %H$N%a %s%P!<$N $h$& $J8GDj E*$J%0 %k!< %W $K BP $9 $k DL ?. $G $J $/!$ 6- 3& $, [# Kf $J @x :_ E* %3 %_%e%K %F%#$N %a%s%P!< $KBP $9$k DL?.$, <B8= $5$l$k!% 3 %-!<%o!< %I$N =E$_ IU$1$N %U%#!<%I %P%C%/ A0 >O $K $* $$ $F!$ %f!< %6 $N WWW %Z!< %8 $+ $i %-!< %o!<%I $rH><+ F0E*$K Cj=P $9$k<j K!$K$D $$$F=R $Y$?!%$7 $+$7 $J$, $i!$%W%m %U%!%$ %k$+$i Cj=P$5 $l$? %-!<%o!<%I =89g $O!$%f!<%6 $rFC D’$E$1 $k$N$K =EMW $G$J$+$C $?$j4X 78$J $$$h $&$J%-!< %o!<%I $r4^ $_$&$k!% ITMW $J%-!<%o!< %I $O %f!< %6 4V $N 4X O" EY $N 7W ;; $K $* $$ $F 8m :9 $r @8 $_!$ %S%e!<$N G[CV $K0- 1F6A$r $*$h $\$9!% $7$? $,$C$F!$%f!< %64V $N4XO" EY$N 7W;;$K $*$$$F!$ $9$Y $F$N%-!< %o!<%I$r Ey$7 $/MQ$$ $k$3$H $OE, Ev$G$J $$!%$3$N $?$a 2f!9$O!$4X O"EY $N7W;; $K$* $$$F!$%-!< %o!<%I 4V$K=E $_$r IU$1!$$3 $N=E $_IU$1 $NK> $^$7$$ CM$r %f!<%6$+ $i$N %U%#!<%I%P%C %/$K $h$C$F 3X=,$9 $k5! 9=$rF3 F~$9 $k!% %f!< %6 $+ $i $N %U%#!< %I %P%C %/ $O <! $N $h $& $K M? $( $i $l$k!% %f!<%6$O $O$8$a $K!$<+ J,$,Cf 1{$KG[ CV$5 $l$F$$ $k%S%e!< $r8+$k!% $=$3$G <+J, $H6=L# $rF1$8 $/$7 $J$$$H ;W$o $l$k?M $,<+J, $N$9$0 6a$/$K G[CV$5 $l$F$$ $k$H!$$= $l$r %(!<%8%’ %s%H $KEA$( $k!%$9 $k$H %(!<%8%’%s %H$O!$ <( $5 $l $? ?M $H <+ J, $H $N 4V $N 4X O" EY $, 8: >/ $9 $k $h $&!$ %-!<%o!< %I$N=E $_IU $1$rJQ 99$9 $k!%$=$7 $F!$?7 $7$$=E $_IU $1$rMQ $$$F4X O"EY $r:F7W ;;$7!$JQ 2=$7 $?%S%e!<$r I=<( $9$k!% >\ :Y $J <j =g $O 0J 2< $N DL $j $G $" $k!% %f!< %6 $N ?M ?t $r n !$%-!< %o!<%I $N?t$r m !$%f!< %6 i $NFC D’%Y%/ %H%k $r ~ f i = h f i; 1 ; : : : ; f i;m i %-!<%o!< %I$N =E$_IU $1$r ~ w = h w 1 ; : : : ; w m i 4

$H$9 $k!% i $N=E $_IU$1 $5$l $?FC D’%Y%/ %H%k $O!$ ~ g i = ~ w ~ f i T = h w 1 f i; 1 ; : : : ; w m f i;m i $G $" $k!% cosine measure 4X ?t cm $K $h $j!$ =E $_ IU $1 $5 $l $? FC D’ %Y %/ %H %k $N =8 9g h ~ g 1 ; : : : ; ~ g n i $K BP $7 $F i $N 4XO" EY%Y %/%H%k ~ r i = h r i; 1 ; : : : ; r i;n i = h cm( ~ g i ; ~ g 1 ) ; : : : ; cm( ~ g i ; ~ g n ) i $,5a $a$i$l $k!%4XO" EY9T Ns!$$9$J $o$A4X O"EY%Y %/%H%k $N =8 9g h ~ r 1 ; : : : ; ~ r n i $r MQ $$ $F!$ 3F %f!< %6 $N %S%e!< >e $N :BI8 $,7W ;;$5$l $k!% %f!<%6$O%S%e!< $r8+$F!$%U%#!< %I%P%C%/ $NI8E*!J4X O" $N$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 i;k $* $h $S g j;k $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 %/ 4X ?t $r fb !$ FCD’ NL$N :9$Nog CM$r s $H $9$k $H!$ fb( w k ) = 8 < : w k + � if j g i;k � g j;k 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 $rF3 F~$9$k $3$H$K $h$j2~ A1$9$k $3$H$, $G$-$k!% 6qBNE* $K$O!$ %(!<%8%’%s %H4V $G=E$_ IU$1$N CM$r 8r49$9 $k$3$H $K$h $j!$%f!< %6$+$i $N%U%#!< %I%P%C %/$N2s ?t$r 8:$i$9 $3$H $,2D G=$G$" $k!% 6( D4 $N <j=g $O 0J2< $N $H $*$j $G $"$k!% %(!< %8%’ %s%H j $K$h $k=E $_IU$1 $r ~ w j = h w j; 1 ; : : : ; w j;m i $H $9$k!% j $K$h$C $F =E$_ IU $1$5 $l $? i $NFC D’ %Y %/%H %k $O ~ g j;i = ~ w j ~ f i T = h w j; 1 f i; 1 ; : : : ; w j;m f i;m i $G $"$j!$ $7 $? $,$C$F j $K$h$C $F 7W ;;$5 $l $k i $NFC D’ %Y %/%H %k$O!$ ~ r j;i = h r j;i; 1 ; : : : ; r j;i;n i = h cm( ~ g j;i ; ~ g j; 1 ) ; : : : ; cm( ~ g j;i ; ~ g j;n ) i $H$J $k!%%(!<%8%’ %s%H j $OFCD’ 9TNs h ~ r j; 1 ; : : : ; ~ r j;n i $r MQ$$ $F j $+$i 8+$? %S%e!<Cf $G$N3F %(!<%8%’ %s%H$N :BI8 $r7W ;;$9 $k!% A0 >O $G =R $Y $? %U%#!< %I %P%C %/ $, 9T $o $l $k $? $S $K!$ %(!< %8%’ %s %H $O $= $l $> $l $N =E $_ IU $1 ~ w 1 ; : : : ; ~ w n $r >p Js8r 49$9 $k!%$= $7$F!$ %(!<%8%’ %s%H j $O!$ <u$1 <h$C$? =E $_IU $1 $+$i ?7$? $J =E$_ IU $1$r @8 @.$9 $k 4X?t wg $r MQ $$ $F!$ =E $_ IU $1 w j;k $r wg( w 1 ;k ; : : : ; w n;k ) $K 99 ?7 $9 $k!% =E $_IU $1@8 @.4X ?t wg $N<B Au$N J}K! $O$$ $/$D $+9M $( $i$l $k!%2f!9$O FsDL$j $NJ} K!$G$3 $l$r<B Au$7 $?!%0l$D $O<u $1<h$C $?=E$_ IU$1 $NJ?6Q $r7W ;;$9 $k!% wg ( w i;k ) = P n j =1 w j;k n $3$N >l9g!$$9 $Y$F$N %(!<%8%’ %s%H$N =E$_IU $1$O Ey$7$/ $J$k!% 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!% $D $^ $j!$ %(!<%8%’ %s %H i $O!$ j $+ $i <u $1 <h$C $? =E $_ $H i $H j $N 4V $N 4X O" EY $N CM $r >h ;;$9 $k!%4X ?t wg $O!$ wg ( w i;k ) = n X j =1 r i;i;j w j;k $H$J $k!% 5

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:] 2q5D$N ;22C<T $N;Y 1g$K$D $$$FI> 2A$r 9T$C$?!%Bh 2 2s %^%k%A %(!<%8%’%s %H%7%9 %F%‘9q :] 2q 5D !J ICMAS’96 !K $N H/ I= <T $N $& $A 40 L> $N URL $r MQ $$!$Bh 2 >O$G =R $Y$? <j K!$K $h $j 277 8D$N %-!< %o!<%I $rA* Br$7 $?!% 5.1 %U%#!<%I %P%C%/<j K!$N I>2A %U%#!< %I %P%C %/ $N @- G= $r D4 $Y $k <j K! $H $7 $F $O!$ >p Js 8! :w $K $* $1 $k precision-recall[3] $r :N MQ $7 $?!% precision-recall $H $O!$ 0l EY $N 8! :w $G F@ $k %G!< %? $N 8D ?t$r JQ2=$5 $;$F!$@: EY$N JQ$o$j J}$rB, $k<jK! $G$"$k!% precision $O F@ $? %G!< %? $N $& $A @5 $7 $$ %G!< %? !J<B :] $K 4XO" $N$"$k %f!<%6!K$N 3d9g!$ recall $O$9 $Y$F$N @5$7$$ %G!<%? $N$&$A F@$k $3$H$, $G$-$? %G!<%? $N3d9g $G$"$k!% 0lHL $K!$ recall $,9b $/$J$k $H precision $ODc $/$J $k!% $3$3$G$O!$%f!<%6 $O<+J,$H6= L#$rF1$8$/ $7$J$$?M$N $&$A $b$C$H$b 6a$/ $KCV$+ $l$F$$ $k$b $N$rA* $s$G%U%#!< %I%P%C %/$r M?$($k $H2> Dj$7!$$" $k%f!<%6 $,JL $N%f!<%6 $H 6= L# $r F1 $8 $/ $9 $k $+ $I $& $+ $O @5 2r 9T Ns $K $h$C $F 5, Dj $5 $l $k $b $N $H $9 $k!% K\ <B 83 $G MQ $$ $k @5 2r 9T Ns $O 40 8D$N 9T$HNs $r;}$A!$ 3FMW AG$O?? M}CM!J4X O"$9$k !?$7$J $$!K$r ;}$D!%$3 $N9T Ns$O!$Cx <T$i$N CN<1 $HD>4Q $K$b$H $E$$ $F:n @.$5$l $?!% ?^ 2 $O!$ Bh 3 >O $G =R $Y $? %U%#!< %I %P%C %/ <j K! $K $h $k precision-recall $N JQ 2= $G $" $k!% :8 1& $N <4 $O recall !$ >e 2< $O precision !$ 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 precision $, 8~>e $7$F $$$k$N $,$o $+$k!% K\ <B 83 $G $O!$ %U%#!< %I %P%C %/ $r 9T$C $F $b precision $OHf 3SE*Dc $$$^$^ $K$J$C $F$$$k!% $3$N86 0x$N0l $D$H$7 $F!$ WWW %Z!< %8 $,!$IQ HK $K 99 ?7 $5$l $F $$ $J $$ $J$I $NM} M3$G!$8= :_$N%f!< %6$N FCD’$r ==J,$K I=$7$F $$$J$$ $3$H $,9M$( $i$l $k!%$$$/ $D$+$N =EMW $J%-!<%o!< %I$,40 A4 $K H4 $1 Mn $A $F $$ $k $h $& $J >u 67 $G $O!$ 9b $$ precision $r F@ $i $l $k =E $_ IU $1 $r 3X =, $9 $k $3 $H $O :$ Fq $G $" $k!% 2>$K %7%9%F %‘$,== J,$J%-!< %o!<%I$r <hF@ $G$-$k >u67$K $"$C$? $H$-$K!$ K\O@J8 $GDs0F $7$?<j K!$, @5$7$/ F0:n$9 $k$+ $I$&$+ $r8+$k $?$a$K!$ 2f!9$O0J 2<$N $h$&$J <B83$r 9T$C $?!% $^ $:!$ $" $k %i %s %@ %‘ $K :n @. $5 $l $? =E $_ IU $1 !JL\I8 $H$J$k =E$_IU $1!K$K $h$C$F=E $_IU$1 $5$l $?FCD’ %Y %/ %H %k $r MQ $$ $F 4X O" EY $r 7W ;; $9 $k!% $3 $l $H 40 A4 $K @0 9g $9 $k M} A[ E* $J @5 2r 9T Ns $r :n @. $7!$ $3 $l $r MQ $$ $F %U%#!<%I %P%C%/ $r9T$&!% M} A[ E* $J @5 2r 9T Ns $H Cx <T $i $N CN <1 $H D> 46 $K $b $H $E $$ $F :n @. $5 $l $? @5 2r 9T Ns $r MQ $$ $F 9T $o $l $? <B 83 7k 2L $r!$ ?^ 3 $K <( $9!% ideal $N @~ $O M} A[ E* $J @5 2r 9T Ns $r MQ $$ $F F@ $i $l $? 7k 2L!$ normal $N @~ $O Cx <T $i $K $h$C $F :n $i $l$? @5 2r 9T Ns$r MQ $$ $F F@$i $l $? 7k2L $G $" $j!$ recall $O 60% $G$" $k!% Cx <T $i $K $h$C $F :n $i $l $? @5 2r 9T Ns $r MQ $$ $? >l 9g $N precision $O Ls 55% $+ $i 65% $G $" $j!$ M} A[ E* $J @5 2r 9TNs $rMQ $$$? >l9g $OLs 80% $+ $i 95% $K$J $k!%M} A[E* $J >u 67 $G $O!$ Ds 0F $5 $l $? <j K! $, M- 8z $G $" $k $3 $H $, $o $+ $k!% $h $j @5 $7 $$ FC D’ %Y %/ %H %k $r 5a $a $k $N $K == J, $J %-!<%o!< %I$r<h F@$9$k $?$a $K$O!$$J $s$i$+ $N$5 $i$J$k 9)IW $,I,MW $G$"$k!% $3$l $K$O!$%f!< %6$+$i ITB- J,$rJd 40$9 $k$h$& $J%-!<%o!< %I$N F~NO$r MW5a$7 $?$j!$ FCD’%Y %/%H %k$=$N $b$N$r F0E*$K JQ2=$5 $;$k $h$&$J 4XO"%U%#!< %I %P%C %/ !J relev ance feedbac k !K [9] $r MQ $$ $k $J $I $, 5s$2 $i$l $k!% 5.2 6(D4<j K!$N I>2A ?^ 4 $O!$ ?^ 2 $H F1 $8 >r 7o 2< $G $N!$ C1 FH %U%#!< %I %P%C %/$H 6(D4%U%#!< %I%P%C %/$NHf 3S$N 7k2L$r <($7 $F$$$k!% :8 1& $N <4 $O $9 $Y $F $N %f!< %6 $+ $i $N F~ NO $N 2s ?t $r I= $7!$ >e 2< $N <4 $O recall $, 60% $N $H $- $N precision $N J? 6Q $r I= $9!% %0 %i %U Cf $G!$ single $N @~ $, 6( D4 $7 $J $$ %U%#!< %I %P%C %/ $N 7k 2L $r!$ relevance $, 4X O" EY $r 9M 6

?^ 2: %U%#!<%I %P%C%/ $K$h$k precision-recall $N JQ2= 7

?^ 3: M} A[E* $J@5 2r9TNs $rMQ $$$?7k 2L N8$7 $?6( D4%U%#!< %I%P%C %/$N 7k2L $r!$ average $,J? 6Q $rMQ $$$k 6(D4%U%#!< %I%P%C %/$N 7k2L$r I=$9!% 60% $N recall $H 59% $N precision $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 85 2s $+ $i 50 2s $K !J0l %f!< %6 $" $? $j 2.1 2s $+ $i 1.3 2s $K!K 8: >/ $7 $F $$ $k!%6( D4$NJ} K!!JJ? 6Q$^$? $O4XO" EY9M N8!K$K$h $k0c$$ $O$" $^$j1F 6A$7 $J$$!%$3 $NM}M3 $N0l $D$H$7 $F!$%f!<%6 $N?t $,>/$J $$$?$a %f!<%6 $N4QE@ $KJP$j $,$J$+$C $?$3$H $,9M $($i$l $k!%K>$^ $7$$ =E$_IU $1$,%f!< %6Kh$K 0[$J$k $H$- $K$O 4XO"EY $N9M N8$, =EMW$K $J$k $H;W$o $l$k!% 6 $*$o $j$K K\ O@ J8 $G $O!$ 9q :] 2q 5D $N ;2 2C <T $d %\ %i %s %F%# %" 3h F0$N ;V4j<T $N$h$& $J=8 CD$rBP >]$K!$@x :_E*$J %3%_%e%K %F%#!J6= L#$N 6a$$?M!9!K $r2D ;k2= $9$k$3 $H$K $h$j!$?7 $?$J %3%_%e%K %F%#$N7A @.$r ;Y1g$9 $k%7%9 %F%‘$K $D$$$F =R$Y $?!%K\%7 %9%F %‘$O!$3F %f!<%6 4V$N6= L#$N 6a$5!J4X O"EY!K $r5a$a $k!%$= $7$F%f!< %64V $N5wN% $,$= $N%f!<%6 4V$N 4XO"EY $rH?1G $9$k$h $&$K!$3F %f!<%6 $rFs<! 85J?LL >e$K G[CV $9$k!% K\ %7 %9 %F %‘ $G $O!$ %f!< %6 $, <+ $i $N %W %m %U%! %$ %k $r F~NO $9$k<j 4V$r7Z 8:$9$k $?$a!$$^ $?%W %m%U%!%$ %k$r8x 3+ $9 $k $3 $H $K $H $b $J $& %W %i %$ %P %7!< $N Ld Bj $r Hr $1 $k $? $a!$3F %f!< %6 $, WWW >e $K8x 3+ $7 $F$$ $k >p Js $r$b $H $K 3F %f!< %6 $N %W %m %U%! %$ %k $r <+ F0 E* $K :n @. $9 $k!% $^$?!$ 3F%f!< %6$K BP$9$k %(!<%8%’ %s%H $,B8:_ $7!$%f!< %6$K FC2= $7$? %S%e!<$rDs 6!$9 $k!%%S%e!< $rMQ$$ $?%a%C %;!<%8 $NF1 JsDL?. $b2D G=$G$" $k!% 2f!9 $O!$ %f!< %6 $+ $i $N %U%#!< %I %P%C %/ $r MQ $$ $F!$ 3F %(!< %8%’ %s %H $, %f!< %6 $N %W %m %U%! %$ %k $r I= $9 %-!< %o!< %I 4V $N E, @Z $J =E $_ IU $1 $r 3X =, $9 $k <j K! $r 3+ H/ $7 $?!% $5 $i $K!$ 3F %(!< %8%’ %s %H $, 3X =, 7k 2L $r 8r 49 $9 $k $3 $H $K $h$C $F!$ 3X =, 2a Dx $r 9b B. 2= $G $- $k $3 $H $, <( $5 $l $?!% ICMAS’96 $N H/ I= <T $N %G!< %? $r MQ $$ $? I> 2A <B 8

?^ 4: C1FH !?6( D4%U%#!<%I %P%C%/ $NHf3S 83 $G $O!$ %(!< %8%’ %s %H 4V $N 6( D4 $r F3 F~ $9 $k $3 $H $K $h $j!$ 60% $N recall $H 59% $N precision $r F@ $k $? $a $K I, MW $J %f!< %6 $+ $i $N %U%#!< %I %P%C %/ $N 2s ?t $r!$ Ls 85 2s$+ $i 50 2s$K 8:$i$9 $3$H $,$G $-$?!% :# 8e $N 2] Bj $H $7 $F $O!$ precision $H recall $r 8~ >e $5 $;$k <jK!$r 3+H/$9 $k$3 $H$d!$K> $^$7$$ =E$_IU $1$,%f!< %6Kh $K0[$J $k>l9g $NBP=h K!$K$D $$$FD4$Y $k$3$H $,5s$2 $i$l $k!%K\%7 %9%F%‘ $r<B:] $N>lLL $G;n83 $9$k$3 $H$bI, MW$G $"$k!% ;29M J88% [1] Bert R. Boyce, Charles T. Meadow, and Don- ald H. Kraft. Me asur ement in Information Sci- enc e . Library and Information Science. Aca- demic Press, 1994. [2] Matthew Chalmers and P aul Chitson. Bead: Explorations in information visualization. In Nicholas Belkin, Peter Ingw ersen, and An- nelise Mark Pejtersen, editors, Pr o c e e dings of the Fifte enth Annual International ACM SIGIR Confer enc e on R ese ar ch and Development in In- formation R etrieval , SIGIR F orum, pp. 330{ 337. ACM Press, 1992. [3] V alery I. F ran ts, Jacob Shaprio, and Vladimir G. V oiskunskii. A utomate d In- formation R etrieval: The ory and Metho ds . Library and Information Science. Academic Press, 1997. [4] T oru Ishida. T o w ards Communit 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 Applica- tion Co. Ltd., 1997. 9

[5] @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. [6] Gerald Kow alski. Information R etrieval Sys- tems: The ory and Implementation . Kluw er Academic Press, 1997. [7] T oshik azu Nishimura, Hirofumi Y amaki, T ak aaki Kom ura, Nobuyasu Itoh, T adahiro Gotoh, and T oru Ishida. Comm unit y View er: Visualizing comm unit y formation on p er- sonal digital assistan ts. In Pr o c e e dings of the IJCAI-97 Workshop on So cial Inter action and Communitywar e , pp. 25{30, 1997. [8] G. Salton and M. J. McGill. Intr o duction to Mo dern Information R etrieval . McGraw-Hill, 1983. [9] Gerard Salton and Chris Buckley . Improv- ing retriev al p erformance by relev ance feedbac k. Journal of the Americ an So ciety for Informa- tion Scienc e , V ol. 41, pp. 288{297, 1990. 10