>pJs8!:w%J%S%2!<%7%g%s$K$*$1$k %f!<%6$X$NDs0F5!9=$H2D;k2=%$%s%?%U%’!<%9 0KF#D>G7 y Nikola y Elenk o v z ?9C$B’ yy y 2#IM9qN)Bg3X Bg3X1! 4D6->pJs3XI\ z 2#IM9qN)Bg3X 9)3XIt yy 2#IM9qN)Bg3X Bg3X1! 4D6->pJs8&5f1! E-mail: f spud,nick,mori g @forest.eis.yn u.ac.jp 1 $O$8$a$K %/%i%9%?%j%s%0$K4p$E$/%J%S%2!<%7%g%s2aDx$+$iF@$i $l$k%/%i %9%? $X$NE, 9gI> 2A$r MxMQ$7 $F , 8! :w0U ?^$r<+ F0 E*$K3X=,$9$k<jK!$,Ds0F$5$l$F$$$k . 9>8}$i [ ? ] $O , 8!:w 2aDx$K$* $$$F , %/%i %9%? A*Br $K$h $k%U%#!< %I%P%C %/>p Js $rMxMQ$7 $F8! :w<ALd $rA2 <!E* $K3HD% $7 , E, 1~E* %/%i%9 %? %j%s%0$KMxMQ$7$F$$$k . $7$+$7 , 3HD%$5$l$?8!:w<ALd$K$h $k:F8!:w $r<B 9T$9 $k>l 9g , %J %S%2!< %7%g%s2a Dx$G 9J$j 9~ $^$l$?J8=q72$OJ];}$5$l$: , :FEY , J8=q$N9J$j9~$_$r9T$o $J$/$F$O$J$i$J$$$H$$$C$?LdBjE@$r5s$2$k$3$H$,$G$-$k . K\9F$G$O ,Scatter/Gather[ ? ] $K4p$E$/%J%S%2!<%7%g%s 2aDx$K$* $$$F , %/%i %9%? A*Br$K $h$j %f!<%6 $,9J$j 9~$s $@ J8=q72$O J];} $7$D$D , 3HD% $5$l $?8!:w <ALd $r:F 8!:w$K Mx MQ$7 , %7%9 %F%‘ $+$i$N ?dA& J8=q 72$rDs <($9 $k<j K!$rDs 0F $9$k . $^$? , F1%7 %9%F %‘$G ;HMQ $9$k 2D;k2= %$%s %?%U%’!< %9$K$D $$$F $b=R $Y$k .Hyp erb olic tree Ey$K $h$j , %/%i %9 %?$N9=B$ $d5w N%$r2D ;k2= $9$k $3$H$G , $h$j D>4Q E*$J%V %i %&%:$r;Y1g$9$k . 2 Ds0F<jK!$N35MW Scatter/Gather[ ? ] $O , F0E*$J%/%i%9%?%j%s%0$K$h$jBP OCE*$KJ8=q$r9J$j9~$‘$b$N$G$"$k . $^$: , 8!:w7k2LJ8=q$, 7h$a$i$l $??t $N%/%i %9%? $KJ, N‘$5$l , 3F%/ %i%9 %?$KBP $7 %/%i%9%?Fb$NJ8=q$r@bL@$9$k%-!<%o!<%I72$,IUM?$5$l$k . MxMQ<T$O $=$N @bL@5- =R$r $b$H $K , 8!:w 0U?^ $KE, 9g$7$F $$ $k$H;W$o $l$k %/%i%9 %?72 $rA* Br$9$k . A*Br $5$l $?%/%i %9 %?72$OJ; 9g$5 $l:FJ, N‘$5 $l$k . 0J>e$N =hM} $r7+ $jJV$9 $3 $H$K$h$jJ8=q=89g$r9J$j9~$s$G$$$/ ( ?^ ?? ). $^$? , %f!<%6 $,%7 %9%F %‘$K 8!:w J8=q $X$NE, 9g@- H=Dj $r EA$($k$3 $H$K $h$j , 8!:w 8zN( $r8~ >e$5$; $kE, 9g@- %U%#!< %I%P%C%/$N <jK! $,Ds 0F$5$l $F$$ $k . F@ $i$l $?E,9g @-H= Dj $rMQ$$$F , 8!:w<ALd$K?7$?$J:w0z8l$rDI2C$7 , :w0z8l$N:F =E$_IU$1$r9T$&$3$H$G , 8!:w<ALd$r3HD%$9$k . 3HD%$5$l$? 8!:w<ALd $K$h $j:F 8!:w$r 9T$& $3$H $G , %f!< %6$N8! :w0U ?^ $K , $h$jE,9g $7$?J8=q 72$rF@ $k$3$H$, $G$-$k . $7$+$7 , E, 9g@-H=Dj$KH<$&%f!<%6$NIi2Y$,@8$8$k . K\9F$G$O ,Scatter/Gather $N2aDx$K$*$1$k%/%i%9%?A* Br$r , E, 9g@- %U%#!<%I %P%C%/ $K$* $1$k %f!<%6 $NE, 9g@- H= Dj$H$H$i $($k $3$H $G%f!<%6 $N6= L#$r 3X=, $7 , 8!:w 0U?^ $K E,9g $7$? ?dA&J8 =q$r Ds<( $9$k<j K!$K $D$$ $F=R$Y $k . %/ %i %9%?A*Br$K4p$E$$$FE,9g@-%U%#!<%I%P%C%/$,E,MQ$5$l$k $N$G , %f!<%6$KIi2Y$r$+$1$:$K , <+F0E*$K8!:w0U?^$r3X=, $G$-$k . %f!<%6$N%/%i%9%?A*Br$rB:=E$9$k$?$a , ?dA&J8=q $O , 9J $j9~ $s$@ 4{B8J8 =q$N %/%i %9%?72 $H$O FHN)$7 $FJ, N‘ $7Ds<($9$k . %f!<%6$O4{B8J8=q$N%/%i%9%?$K2C$( , ?7$?$K Ds<($5$l$??dA&J8=q$N%/%i%9%?$rA*Br$9$k$3$H$,$G$-$k ( ?^ ?? ). $^$? , Ds0F$9$k?dA&J8=q$r$h$j%f!<%6$N8!:w0U?^ $K6aIU$1$k$3$H$rL\E*$K , ?dA&J8=q$NA*Br$K$*$$$F$b , E, 9g@-%U%#!<%I%P%C%/$r9T$& . ?^ 1: Scatter/Gather $N35G0?^ ?^ 2: Scatter/Gather 2aDx$G$N?dA&J8=q$NDs<( 3 %/%i%9%?A*Br$K4p$E$/E,9g@-%U%#!<%I%P%C %/$H4XO"J8=q$NDs0F 3.1 @bL@5-=R%-!<%o!<%I$HJ8=q$H$NN‘;wEY$NMxMQ =>Mh$N%/%i%9%?A*Br$K4p$E$/E,9g@-%U%#!<%I%P%C%/$G $O , E, 9gH= Dj$5 $l$?%/ %i%9 %?Fb $NA4J8 =q$r E,9gJ8 =q$H $7 $F0l N’$K 07$& . ITE,9g $HH= Dj$5 $l$?%/ %i%9 %?$K$D $$$F $b F1MM $G$" $k . $7 $+$7 %J%S %2!<%7%g %s2aDx $G$N %/%i %9%? A* Br$N :]$K %f!<%6 $,1\Mw $9$k $N$O , $"$/ $^$G $b%/%i %9%? $K IUM? $5$l $?@b L@5- =R%-!< %o!<%I 72$G$" $j , J8 =q0l $D$R $H $D$G$O$J$$ . $=$N$?$a , %/%i%9%?Fb$NA4J8=q$r0lN’$K07$& J}K! $G$O , %f!<%6 $NA* Br0U?^ $rE* 3N$K B*$( $i$l$J $$$H 9M $($i$l$k . $=$3$G , %/%i%9%?$KBP$7$FIUM?$5$l$?@bL@5-=R

%-!<%o!<%I$H , $=$N %/%i %9%? $K4^ $^$l $kJ8=q $H$N N‘;w EY $rMQ$$ $F , J8 =q$K =E$_ IU$1 $r9T$C $?>e $G%U%#!< %I%P%C %/ $9$k . %f!<%6 $,%/ %i%9 %?$r A*Br$9 $k:] $K1\ Mw$7$? @bL@ 5- =R%-!<%o!<%I $r4^ $‘J8 =q$N =E$_ $rBg $-$/$9 $k$3 $H$G , $h $jE*3N$K8!:w 0U?^$rB*$( $k$?$a$G $"$k . $" $k%/%i%9 %? C $KIUM? $5$l $?@b L@5- =R%-!< %o!<%I 72$r , %-!<%o!< %I$K BP 1~$9$k@.J,$r 1 $H$7$?J8=q%Y%/%H%k k C $GI=$9 . $^$? , %/ %i%9%? C $K4^$^$l$kJ8=q$NJ8=q%Y%/%H%k d $r , J8=qFb$N 8l$N=E$_$rMWAG$H$9$k%Y%/%H%k$H$9$k . $3$N;~ , 3FJ8=q$H %/%i %9 %? C $N @bL@ 5- =R %-!< %o!< %I $H $NN‘ ;w EY $r 3F %Y %/ %H%k$NFb@Q$K$h$j5a$a$k$3$H$,$G$-$k ( <0 ( ?? )). sim ( d; k C ) = d � k C (1) <0 ( ?? ) $N N‘ ;w EY$r MQ $$ $F , %/ %i %9 %? C $K 4^$^ $l $k J8 =q %Y%/ %H %k d $K BP $7 $F =E $_ IU $1 $7 $? $b $N $r d k $H $9 $k ( <0 ( ?? )). d k = sim ( d; k C ) d (2) $3$N=E$_IU$1$5$l$?J8=q%Y%/%H%k$rMQ$$$F%U%#!<%I%P%C %/$r9T$& . $J $* , %/%i %9%?@b L@5-=R$N @8@.$K$O , 8l$N=E $_ $H$7$F $N >p JsMx F@ Hf ( I GR ) $H tf � id f CM $r AH$_ 9g $o $; $?CM$K$h$k%-!<%o!<%IA*BrK! [ ? ] $rMQ$$$k . 3.2 %/%i%9%?$X$NE,9g@-H=Dj$K4p$E$/<ALd3HD% %Y%/%H%k6u4V%b%G%k$rMQ$$$? Ro cchio <0 [ ? ] $r=$@5$7 $?<0 ( ?? ) $K $h$j , 8!:w<A Ld$N3H D%$r9T $& . 3H D%$5$l $?8! :w<ALd$r MQ$$ $F:F8! :w$r 9T$$ , F@$i$l $?J8 =q72 $r%/%i %9 %?%j%s%0$7 , ?dA&J8=q$H$7$F%f!<%6$KDs<($9$k . q n +1 = ^ q n + � j [ C r 2 RC C r j X C r 2 RC X d i 2 C r ^ d k i � � j [ C n 2 N C C n j X C n 2 N C X d j 2 C n ^ d k j + � � j [ C s r 2 RC s C s r j X C s r 2 RC s X d l 2 C s r ^ d k l � � � j [ C s n 2 N C s C s n j X C s n 2 N C s X d m 2 C s n ^ d k m (3) %J%S%2!<%7%g%s2aDx$G$N9J$j9~$_%9%F%C%W n $K$*$$$F$N 8!:w<ALd%Y%/%H%k$r q n $H$9$k$H , %f!<%6$N%/%i%9%?A*Br $K4p$E $/E, 9g@- %U%#!<%I %P%C%/ $K$h $j , <! %9%F%C %W$G $O 8!:w <A Ld %Y %/ %H %k $, q n +1 $X $H A2 <! E* $K 3H D% $5 $l , ?d A& J8=q $N 8! :w $N Mx MQ$5 $l $k . $3 $3 $G d k i ; d k j ; d k l ; d k m $O , $= $l$>$l , 4{ B8J8 =q%/%i %9%? CfE, 9g$HH= Dj$5 $l$? %/%i%9 %? $KB0$9$k J8=q , ITE,9g $HH= Dj$5 $l$?%/ %i%9 %?$K B0$9$k J8 =q , ?dA&J8 =q%/ %i%9%? CfE, 9g$H H=Dj$5 $l$? %/%i %9%?$K B0 $9$kJ8=q , ITE, 9g$HH= Dj$5 $l$? %/%i%9 %?$K B0$9 $kJ8=q $N 3FJ8=q%Y%/%H%k$r , <0 ( ?? ) $K$h$j=E$_IU$1$7$?$b$N$G$" $k . $^$? , ^ d k i ; ^ d k j , ^ d k l ; ^ d k m $O , d k i ; d k j , d k l ; d k m $r , $=$l$>$l%Y%/ %H%k $N D9 $5 $, 1 $K $J $k $h $& $K @5 5, 2= ( %3 %5 %$ %s @5 5, 2= ) $7$? $b $N $G $" $k . R C $O , 4{ B8 J8 =q $K $* $$ $F , %f!< %6 $, E,9gJ8=q $r4^ $‘$3$H $r4| BT$7 $F , E,9g $HH= CG$7 $?%/%i %9 %? C r $N=89g $G$"$j , N C $O , IT E,9g$HH=CG$7 $?%/%i%9%? C n $N=89g$G$"$k . RC s $O , Ds0F$5$l$??dA&J8=q$+$i , %f!< %6$,E,9g J8=q $r4^$‘ $3$H $r4| BT$7$F , E,9g $HH= CG$7$? %/ %i%9%? C s r $N=89g $G$"$j , N C s $O , ?dA&J8 =q$+$iITE, 9g $HH=CG $7$?%/%i%9%? C s n $N=8 9g$G$"$k . � , � , � � , � � $O 0 0J >e$NDj?t$G$"$j , $=$l$>$l , 4{B8J8=q%/%i%9%?CfE,9g$HH= Dj$5 $l$? %/%i%9 %?$K B0$9 $kJ8=q , ITE, 9g$H H=Dj$5 $l$? %/ %i%9 %?$K B0$9$k J8=q , ?dA& J8=q %/%i%9 %?Cf E,9g$H H=Dj $5 $l$? %/%i %9%?$K B0$9 $kJ8 =q , IT E,9g$H H=Dj $5$l$? %/%i %9 %? $K B0$9 $k J8 =q $r$I $N Dx EY =E MW;k $9 $k $+ $rI= $7 $F $$ $k . K\9F $G$O , %f!<%6 $,E, 9g$H H=CG $7$J$+$C $?J8 =q%/ %i%9 %? $K4X$7$F$OA4$FITE,9g$HH=CG$5$l$?$H$7$F , %U%#!<%I%P%C %/$r 9T$& . %U%#!<%I %P%C%/ $N:] $K;H MQ$9 $k8l $N=E $_$K $O tf � id f CM $rMQ$$ $k . $J$* , %f!<%6 $K$h$k?d A&J8=q %/%i%9 %?72$+$i$NA*Br$,9T$o$l$J$+$C$?>l9g$O , � � , � � $H$b$K 0 $H $9$k . 4 %/%i%9%?%j%s%0$K4p$E$/8!:w7k2L$N1\Mw$N $?$a$N2D;k2=%$%s%?!<%U%’!<%9 4.1 K\%$%s%?!<%U%’!<%9$NL\E* Scatter/Gather $N2aDx$K$*$$$F , %f!<%6$O<+$i$N8!:w 0U ?^ $KE, 9g $9 $k $G$" $m $& J8 =q %/%i %9 %? $N A*Br $r 9T $& $, , %/%i%9%?$K$D$$$F$N@bL@5-=R%-!<%o!<%I$rDs<($9$k$@$1 $G$O , %f!<%6 $N%/ %i%9 %?A*Br $N;Y 1g$K $OIT ==J,$G $"$k $H 2f!9$O9M$($k . $=$3$G , %/%i%9%?%j%s%07k2L$r2D;k2=$7$F I=<( $9$k %$%s %?%U%’!< %9$r 9=C[ $7$? . %/ %i%9 %?$N 9=B$ $H B0@-$rD>4QE*$J7A<0$G2D;k2=$7 , $h$j;H$$$d$9$$%$%s%?!< %U%’!<%9$N9=C[$rL\I8$H$7$? . 4.2 2D;k2=<jK!$N35MW %/%i %9%? $NLZ 9=B$$N 2D;k 2=$K $D$$ $F , D> 4QE*$J 9=B$ $N GD0.$H , 8zN(E*$J2hLLNN0h$N;HMQ$H$$$&4QE@$+$i , 0J2<$N 3 <o$N2D;k2=<jK!$r:NMQ$7$? . � Hyp erb olic tree � T ree-maps � GEM %"%k%4%j%:%‘ Hyp erb olic tree $O , LZ9=B$$N , :G$bD>4QE* $J2D;k2=$r <B8=$9$k<jK!$N$R$H$D$G$"$k [ ? ]. AP6JLL$K%l%$%"%&%H$5 $l$? LZ9= B$$r1_ HW$K <M1F $9$k$N $G , Cm L\$7 $F$$$k 2U=j $r 1_HW $NCf ?4$K G[CV $9$k $3$H $G%U%)!<%+ %9$5 $l , $= $l0J 30 $NItJ,$O1_HW$NC<$G>.$5$/I=<($5$l$k . $3$N5!G=$K$h$j , %/%i%9%?9=B$$NCmL\$9$kItJ,$@$1$rBg$-$/I=<($9$k$3$H $,$G$- , 8zN(E*$J2hLLNN0h$N;HMQ$,2DG=$H$J$k . T ree-maps[ ? ] $G$O , 3F%/%i%9%?$OD9J}7A$H$7$FI=<($5 $l , $=$NLL@Q$O3:Ev$9$k%/%i%9%?$NBg$-$5$rI=$7$F$$$k . T ree-maps $N E, MQ $G %/ %i %9 %? $N Bg $- $5 $H 9= B$ $N D> 4Q E* $JG’<1$rMF0W$K$9$k$3$H$,$G$-$k . %/ %i %9 %? 4V5w N% ( $^ $? $O N‘;w EY ) $r 2 <! 85 J? LL$G 2D ;k 2=$9 $kBe I=E* $J<jK! $H$7 $F , <+ 8JAH ?%%^%C %W$H%P %M%b %G %k$K4p$E$/<jK!$,$"$k . <+8JAH?%%^%C%W$O%K%e!<%i%k%M%C

%H%o!<%/$K4p$E $/$?$a , <B9TB. EY$,CY $$ . 0lJ} , %P%M%b %G %k$OHf3S E*4J C1$K<B 8=$G $-$k $, , %7%9 %F%‘ $,<} B+$9$k $^ $G$K;~4V $,$+ $+$k >l9g$, B?$$ $N$G , %$%s %?%i%/ %F%#%V $J %"%W%j%1!<%7%g%s$K$O8~$$$F$J$$ . $=$3$G , %P%M%b%G%k$r %m!<%+%k29EY , =E?4NO , ?6F0Ey $G3HD% $7$? , <} B+B.EY$N B. $$ GEM %"%k%4%j%:%‘ [ ? ] $r:NMQ$7$? . %f!<%6$O %J%S %2!<%7%g %s2a Dx$N $J$+ $G , %/ %i%9 %?%j %s %07k2L$N I=<( J}K!$r <+M3 $K@Z $jBX$( $k$3 $H$,$G $-$k . $^ $? , 9J$j 9~ $_$r ?J $a $k$4 $H $K , ?d A& J8 =q$N %/ %i %9%? 72 $, , 4{B8J8=q $N%/ %i%9%? 72$H F1;~ $K , FHN) $7$F 2hLL I=<($5 $l $k . ?^ ?? $O ,Hyp erb olic tree $K$h$j%/%i %9%?9=B$$r I=<( $7$?Nc$G $"$k . 4{B8J8 =q%/ %i%9 %?72$H ?dA& J8=q %/%i%9 %? 72$, , >e2<$K 6hJL$5 $l , FHN) $7$FI= <($5$l$F $$$k . %f!< %6 $O , APJ}$N%/ %i%9%?72 $+$i , %/%i%9%? A*Br$r9T $$ , 9J$j 9~ $_$r?J$a$k$3$H$,2DG=$G$"$k . ?^ 3: 4{B8 J8 =q %/ %i%9 %? 72 ( >e CJ ) $H?d A& J8 =q%/ %i %9 %? 72 ( 2<CJ ) $NI=<(Nc (Hyp erb olic tree $rMQ$$$?>l9g ) 5 I>2A<B83 K\9F$G=R$Y$?Ds0F5!9=$rAH$_9~$s$@>pJs8!:w%J%S%2!< %7%g%s%7%9%F%‘$K$D$$$FI>2A<B83$r9T$C$? . 5.1 I>2AJ}K! NTCIR %F%9%H%3%l%/%7%g%s 1 $rMQ$$$F , Ds0F<jK!$rI> 2A8!F$$9$k . 8!:w<ALd$H$7$F$O , 3F8!:w2]Bj$KIUM?$5$l$F $$$k2]Bj %?%$ %H%k $N$_$r ;HMQ $7$? . 3F<A Ld$r%f!< %6$, M? $($?$b$N$H$_$J$7 , %f!<%6$K$h$k%/%i%9%?$NA*Br$r3F<o , A[Dj$7$? >e$G , $=$N:] $KDs <($5 $l$k?d A&J8 =q$N @52rJ8 =q $KBP $9 $kE, 9g N( � :F 8= N( $d , ?d A& J8 =q$K 4^ M- $5 $l $k?7 5, $N@52rJ8=q ( ?7J8=q ) $N?t$rD4$Y$? . =i4|8! :w$r 9T$C $?$H $- $N>e 0L N J8 =q 2 $, , %/ %i %9%? %j %s%0$5$l , $=$NCf$+$i%f!<%6$O%/%i%9%?$rA*Br$7 , 9J$j9~ 1 NI I-NACSIS T est Collection of IR Systems NTCIR-3 $N8@8l2#CG>pJs8!:w (CLIR) MQ%F%9%H%3%l%/%7%g%s$NCf$+ $i , F|K\8l$N8!:wBP>]$N$_$rMQ$$$? . 2 <B83$G$O N = 200 $H$7$? . $_$r9T$& . MxMQ<T$K%/%i%9%?9=B$$rDs<($7$?:] , J,3d$5$l $?9= B$$, MxMQ <T$K$H$C $F8+ $d$9 $$$G $"$m$& $HH= CG$7 , %/ %i%9 %?%j%s %0$K $h$kJ, 3d?t$r 9 $H $7$? . %/%i%9 %?$, A*Br $5$l , :F%/%i%9%?%j%s%0$,<B9T$5$l$kEY$K , ?dA&J8=q$H$7 $F N R J8=q 3 $,Ds<($5$l$k . E,9g@-%U%#!<%I%P%C%/$N%Q%i %a!<%? $K$O , =>Mh B? $/MQ $$$i $l$F $-$? [ ? ], � = 2 : 0 ; � = 0 : 5 $r MQ $$ $k $3 $H $K $7 , ?d A& J8 =q %/ %i %9 %? $N A* Br $K $h $k %U%#!< %I%P%C %/$N %Q%i %a!<%? $K $D$$ $F$b � � = 2 : 0 ; � � = 0 : 5 $K@_Dj$7$? . %/%i %9%? %j%s %07k2L $K$* $$$F , 4^M- $9$k @52rJ8 =q?t $, :G $b Bg $- $$ %/ %i %9 %? $r %Y %9 %H %/ %i %9 %? (Best Cluster) $H8F$V$3$H$K$9$k . $^$? Scatter/Gather $N0lCJ3,$r step $H$$ $&C1 0L$GI= $9 . $9 $J$o $A=i 4|%/%i %9%? %j%s%0 $N7k 2L $+$i%/%i%9%?$rA*Br$7 , J;9g , :F%/%i%9%?%j%s%0$,9T$o$l $?CJ3,$, step1 $G$"$j , 0J9_ , :F%/%i%9%?%j%s%0$r<B9T$9 $k$4$H$K step2,step3 $H=g<!I=$9$3$H$K$9$k . 5.2 4{B8J8=q$+$i$N%/%i%9%?A*Br$K$h$jDs<($5$l$k?d A&J8=q$N@:EYI>2A M}A[ E*$J >u67 $H$7 $F , %f!< %6$, %/%i%9 %?%j %s%0 7k2L $+ $i>o$K%Y%9%H%/%i%9%?$N$_$rA*Br$7$F9J$j9~$_$r9T$C$? >l9g $H , @5 2rJ8 =q$N4^ $^$l $k%/ %i%9%? $rA4 $FA*Br $7$F 9J $j9~$_$r9T$C$?>l9g$rA[Dj$7 , 3F step $GDs0F5!9=$K$h$j Ds<($5$l$k?dA&J8=q$N@:EY$rHf3S$7$? . $J$* , 4{B8J8=q%/ %i%9 %?$N %Y%9%H %/%i %9%? $N$_$r A*Br $7B3 $1$?:] $K , A* Br $5$l $?J8 =q?t$, %/%i %9%?J, 3d?t 9 $r2< 2s$C$? >l9g$O , $= $N8! :w2] Bj$K $D$$$F $O8! :w=* N;$H $_$J$7 , <!$N %9%F%C %W $K?J$^$J$$ . I= ?? $O ,step6 $^$G$N%J%S%2!<%7%g%s2aDx$K $*$$$F , $=$l$>$l$N step $GDs<($5$l$k?dA&J8=q$NJ?6QE, 9gN( $r<( $7$?$b $N$G $"$k .step2 0J9_$K $*$$ $F$O , =i4|8! :w$H Hf3S $7$F , ?dA&J8 =q$, 9b$$ E,9gN( $r$b $D$3$H $,$o $+ $k . $^$? , %/%i%9%?A*Br$K$h$kJ8=q72$N9J$j9~$_$r?J$a$k $4$H$K , E,9gN($OBg$-$/$J$k798~$K$"$k .Scatter/Gather $N2a Dx$G E,@Z$J %/%i %9%? A*Br$, 7+$j JV$7 9T$o$l $k$H , $= $N%/%i%9%?Fb$NJ8=q$K$h$kE,9g@-%U%#!<%I%P%C%/$K$h$j 8! :w 8zN( $, A2 ?J E*$K 8~ >e $9 $k E@$O Cm L\ $K CM$9 $k $H 8@ $( , %f!<%6$N8!:w0U?^$r8z2LE*$K3X=,$G$-$F$$$k$3$H$,$o$+ $k . $^ $? , %Y%9 %H%/%i %9%?$N$_ $rA*Br $7$?$H$- $H , E,9g %/ %i%9%?$rA4$FA*Br$7$?$H$-$rHf3S$9$k$H , A0<T$NJ}$, , $h $j E, 9g@- $N 9b $$ J8=q 72 $r Ds 0F $G$- $F $$ $k $3$H $, $o $+ $k . %Y%9 %H%/ %i%9%? $N$_ $rA* Br$7$? >l9g $K$O , E,9g$7 $F$$ $k $HH=Dj$5$l$?J8=qA4BN$KBP$9$k@52rJ8=q$NHfN($,Bg$-$$ $?$a , %/%i %9%? A*Br 2aDx$K $*$$ $F8z 2LE* $K%f!<%6 $N6= L# $r3X=,$G$-$?$b$N$H9M$($i$l$k . FC$K , %f!<%6$,E,@Z$J%/ %i%9%?$r 1 $D$@$1A*Br$9$k$@$1$GNI$$$H$$$&E@$,6=L#?< $$ . I= ?? $O , =i4|8!:w<ALd$G8!:w$5$l$J$+$C$?J8=q$r , $I $l$@$1?dA&J8=q$H$7$FDs0F$G$-$?$+$r<($7$?$b$N$G$"$k $, , %/%i%9%?A*Br$+$i%f!<%6$N6=L#$r3X=,$7 , =i4|8!:w$G 3 <B83$G$O N R = 200 $H$7$? .

I= 1: =i4|8!:w7k2L$H?dA&J8=q$NJ?6QE,9gN( =i4|8!:w step1 step2 step3 step4 step5 step6 A 0.251 0.234 0.314 0.344 0.321 0.399 0.418 B 0.251 0.212 0.264 0.279 0.315 0.362 0.328 A : 4{B8J8=q%/%i%9%?Cf , %Y%9%H%/%i%9%?$N$_$rA*Br B : 4{B8J8=q%/%i%9%?Cf , @52rJ8=q$r4^$‘%/%i%9%?$rA4$FA*Br I= 2: ?dA&J8=q$K4^$^$l$k?7J8=q step1 step2 step3 step4 step5 step6 Rel 1249 1341 1153 930 800 422 Rel (old) 872 899 808 668 601 319 Rel (new) 377 442 345 262 199 103 No v elt y 0.302 0.330 0.299 0.282 0.249 0.244 Rel : ?dA&J8=qCf$N@52rJ8=q?t Rel (old) : ?dA&J8=qCf , =i4|8!:w$G8!:w$5$l$?$b$N Rel (new) : ?dA&J8=qCf , =i4|8!:w$G8!:w$5$l$J$+$C$?$b$N Nov elt y : Relev an t(new) / Relevan t $OC5$7=P$;$J$+$C$?J8=q$rDs0F$G$-$F$$$k$3$H$,$o$+$k . 5.3 ?dA&J8=q$+$i$N%/%i%9%?A*Br$,9T$o$l$?>l9g ?dA&J8=q %/%i %9%? $+$i $b , %/ %i%9 %?A*Br $r9T$C $?>l 9g $K$D$$$F$bD4$Y$? . $=$N7k2L , 3F step $K$*$$$F , 4{B8J8=q %/%i%9%? , ?dA&J8=q%/%i%9%?$NN>J}$+$i , $=$l$>$l$N%Y%9 %H%/%i%9%?$rA*Br$7$F$$$C$?>l9g$KDs<($5$l$k?dA&J8=q $O , 4{B8J8 =q%/ %i%9%? $N%Y %9%H %/%i%9 %?$N $_$r A*Br$7 $? >l9g$KDs <($5 $l$k?d A&J8 =q$H Hf3S$7 $F , Dc $$E, 9gN($r <( $7$? . %Y%9 %H%/ %i%9%? $r>o $KA* Br$7$F $$$/ >l9g $K$*$$ $F $b , =i4|%/ %i%9 %?%j%s %07k 2L$K BP$9$k 0l2s L\$N %/%i%9 %? A*Br$K$h$k%U%#!<%I%P%C%/$K$h$C$FDs<($5$l$k?dA&J8=q $O , =i4|8! :w$H Hf$Y $F$b E,9gN( $NDc $$$b $N$H$J$C $F$$ $k $3$H$+$i , E,9g $9$k$H H=Dj $5$l $?J8=q A4BN $KBP $9$k@5 2r J8=q$NHf N($, Dc$$$H , 8z2L E*$J 3X=,$, 9T$o $l$J $$$H9M $( $i$l , A4$/ 9J$j 9~$_$, 9T$o $l$F $$$J$$ ?dA& J8=q $+$i$N %/ %i%9%? A*Br $K$h $k%U%#!< %I%P%C %/$+ $i$O , %f!<%6 $N8! :w 0U?^$,$&$^$/$H$i$($i$l$J$+$C$?$H9M$($i$l$k . $7$+$7 , K\ 9F$G =R$Y $??d A&J8=q 72$K K>$^ $l$kFb MF$H $7 $F9M$($i$l$k$N$O , E,9gJ8=q$r?tB?$/4^$‘$H$H$b$K , %f!< %6$,M?$($?8!:w<ALd$G$O8!:w$5$l$J$+$C$?J8=q$r$I$l$@ $1B?$/4^$‘$+ $H$$$& $3$H$G$" $k . $=$3 $G , ?dA& J8=qCf , =i 4|8!:w$GC5$7=P$5$l$J$+$C$?J8=q$N?t$rD4$Y$F$_$k$H , step2 0J 30 $G $O , 4{ B8 J8 =q %/ %i %9 %? $H ?d A& J8 =q %/ %i %9 %? $NN>J}$N%Y%9%H%/%i%9%?$rA*Br$7$?>l9g$NJ}$,<c43Bg$- $$CM$H$J$C $F$$ $? . %f!< %6$, M?$( $?8! :w<ALd $G$O 8!:w $5 $l$J$+$C$? J8=q $r$I $l$@$1 B?$/ Ds<( $G$- $k$+$H $$$& , Ds 0F5!9=$K K>$^ $l$k G=NO$N E@$+ $i9M $($k $H , %f!<%6 $K$h $k ?dA&J8=q%/%i%9%?$NA*Br$+$i$b%U%#!<%I%P%C%/$rF@$k$3 $H$OM-0U5A$G$"$k$H$$$($k . F1MM$K , =i4|8!:w7k2L$N9J$j9~$_$r?t step $KEO$j9T$C $?8e , Ds<($5$l$??dA&J8=q%/%i%9%?$rA*Br$7$?$H$-$N , <! step $K$*$1$k?dA&J8=q72$K$D$$ $F$bD4$Y$?$, , Bg$-$J8! :w@:EY$N8~>e$K$O7k$SIU$+$J$+$C$? . $?$@ $7 , K\ @a$G $NI> 2A$O=i 4|8! :w<A Ld$K BP$9$k 4XO" EY $K$h $j9T$C$F$$ $k$, , ?d A&J8=q $KBP$9 $kI>2A$O , K\Mh , 8! :wMW 5a$, JQA+ $9$k>u 67$G 9T$& $3$H $,K>$^ $l$k . %f!<%6 $, 8!:w<ALd$G5-=R$7$-$l$J$+$C$?>pJsMW5a$r%J%S%2!<%7%g %s2aDx$GL@$i$+$K$9$k$3$H$,K\9F$G=R$Y$?Ds0F5!9=$N=E MW$JLr3d$G$"$k$+$i$G$"$k . 6 $^$H$a$H:#8e$N2]Bj K\9F $G$O , %/%i %9%? %j%s %0$K 4p$E $/>p Js%J %S%2!< %7%g %s%7%9%F%‘$K$*$$$F%V%i%&%8%s%02aDx$+$iF@$i$l$k%/%i %9%?$X$NE,9gI>2A$rMxMQ$7$F%f!<%6$N8!:w0U?^$KE,9g$7 $??dA&J8=q72$rDs0F$9$k5!9=$K$D$$$F=R$Y$? . $^$? , %J%S %2!<%7%g%s$N$?$a$N%0%i%U%#%+%k%f!<%6%$%s%?%U%’!<%9 $r9=C[$7$? .Scatter/Gather $K$h$k%J%S%2!<%7%g%s2aDx $GE, @Z$J %/%i%9 %?A* Br$, 7+$jJV $79T $o$l $k$H , $= $N%/ %i %9%? Fb$N J8=q $K$h $kE, 9g@- %U%#!<%I %P%C%/ $K$h $j , ?d A& J8=q$N8!:w8zN($,A2?JE*$K8~>e$9$k$3$H$r<($7$? . $^$? , ?dA& J8=q $NA* Br$+ $i$b %U%#!<%I %P%C%/ >pJs $rF@ $F , 8! :w 8zN( $N8~ >e$r;n $_ , ?d A&J8 =qCf $N?7J8 =q4^ M-N($K $*$$ $F <c43$N8~>e$,8+$i$l$? . :#8e $O , %f!< %6 $N8! :wMW 5a$, %J%S %2!<%7%g %s2a Dx$G JQ A+$9 $k>u 67$rA[ Dj$7 $F$N , K\%7 %9%F%‘ $NM- 8z@-$K $D$$ $F $NI>2A$r9T$&M=Dj$G$"$k .