2r8uJd%9%3%"$NJ,I[$rMxMQ$7$?%j%9%H7?<ALd1~Ez @P2< 1_9a y y 2#IM9qN)Bg3X Bg3X1! 4D6->pJs3XI\ ?9C$B’ z z 2#IM9qN)Bg3X Bg3X1! 4D6->pJs8&5f1! E-mail: f ishioroshi,mori g @forest.eis.ynu.ac.jp 1 $O$8$a$K 6aG/!$J8=q>pJs$KBP$9$k%"%/%;%95;=Q$H$7$F!$ <ALd1~ Ez $,CmL\$5$l$F$$$k!%<ALd1~Ez$O!$MxMQ<T$,M?$($?<+A3 8@8l$N<ALdJ8$KBP$7!$$=$NEz$rCN<18;$H$J$kBgNL$NJ8=q =89g$+$i8+$D$1$k5;=Q$G$"$k!%<ALd1~Ez$N4pK\E*$J;EAH $_$O!$ CJ3, 1 CN<18;$H $J$kJ8=q=89g$NCf $+$i!$M?$($i$l$?<A Ld $KBP$9$k2r8uJd72$r8+$D$1$k$3$H!$ CJ3, 2 3F2r8uJd$KBP$7!$$=$N<ALd$KBP$9$kEz$H$7$F$N!VNI $5!W$rM?$($k ?tCM!$$9$J$o$A!$ %9%3 %" $rIUM?$9$k $3$H $+$i$J$k!%MxMQ<T$,!$$"$k5?Ld$KBP$9$k2r$rCN$k$?$a$K <ALd1~Ez%7%9%F%‘$rC1BN$GMxMQ$9$k>l9g$K$O!$$3$N%9%3 %"$K4p$E$-!$2r8uJd72$r=g=x$E$1$F>e0L$+$iDs<($9$k$3 $H$,B?$$!%K\9F$G$O!$$3$N=hM}$r M%@h=g0L7?<ALd1~Ez $H 8F$V$3$H$K$9$k!%$3$N>l9g$O2rEz$H$7$F:NMQ$9$k$+H]$+ $O!$MxMQ<T$NH=CG$K0Q$M$i$l$F$$$k!% 0lJ}!$<ALd1~Ez5;=Q$OB>$NJ8=q=hM}5;=Q$NCf$G3hMQ$5 $l$k$3$H$b4|BT$5$l$F$$$k!%<ALd1~Ez$N=PNO$rB>$NJ8=q =hM}5;=Q$NF~NO$H$7$FMF0W$KMxMQ2DG=$H$9$k$?$a$K$O!$ M%@h=g0L7?<ALd1~Ez$K$*$$$FMxMQ<T$,9T$J$C$F$$$?>e5- H=CG$r<+F0E*$K9T$J$&I,MW$,$"$k!%$^$?!$!VF|K\;07J$O 2?$H2?$H2?$+!W$H$$$C$?$h$&$KJ#?t$N@52r$,B8:_$9$k<A Ld$,B8:_$9$k$3$H$b9MN8$9$Y$-$G$"$k!%$3$l$i$N$3$H$h $j!$7h$a$i$l$?CN<18;$NCf$+$i2aITB-$J$/M?$($i$l$?<A Ld$N2r$r8+$D$1Ns5s$9M%$kG=NO$b=EMW$G$"$k$H9M$($i$l $k!%@h=g0L7?<ALd1~Ez$NMQ7o$K2C$(!$$3$NG=NO$r;}$D;E AH$_$r %j%9%H7?<ALd1~Ez $H8F$V [1] !% K\9F$G$O!$>e5-$NGX7J$N2<!$%j%9%H7?<ALd1~Ez$r9T$J $&$?$a$N0l<jK!$rDs0F$9$k!%K\<jK!$G$O!$M%@h=g0L7?<A Ld1~Ez$K$h$jF@$i$l$?2r8uJd$N=89g$N%9%3%"J,I[$,!$@5 2r=89g$KBP$9$k%9%3%"J,I[$HIT@52r=89g$KBP$9$k%9%3%" J,I[$N:.9gJ,I[$G$"$k$H2>Dj$7!$$3$l$iFs$D$NJ,I[$r EM %"%k%4%j%:%‘$K$h$jJ,N%$9$k!%$=$7$F!$@52rB&$NJ,I[$K M3Mh$9$k$H?dDj$G$-$k2r8uJd$r@52r$H$7$F=PNO$9$k!%<A Ld1~Ez%7%9%F%‘$K$O0lHL$KITF@0U$J<ALd$,B8:_$9$k$,!$ K\<jK!$G$O!$Fs$D$NJ,I[$N%Q%i%a%?$rHf3S$9$k$3$H$K$h $j!$M%@h=g0L7?<ALd1~Ez$K$h$j2rEz$,E,@Z$K8+$1$i$l$F $$$k$+H]$+$rH=CG$9$k$3$H$b2DG=$G$"$k!%99$K!$ITF@0U $JLdBj$N>l9g$K$D$$$F$O!$F@$i$l$?2r8uJd72$N%9%3%"$r :F7W;;$7!$2r8uJd72$r:F=g0LIU$1$9$k$3$H$rDs0F$9$k!% 2 4XO"8&5f %j%9%H7?<ALd$KBP$7$F$O!$$^$@$=$l$[$IB?$/$N8&5f$O 9T$J$o $l$F$$ $J$$!%=)MU $i [5] $O4|BT 8zMQ:GBg 2=86M}$K 4p$E$/2sEz72A*Br<jK!$rDs0F$7$F$$$k!%$3$l$O!$%j%9%H 7? <A Ld 1~ Ez $N I> 2A ;X I8 $G $" $k F CM $N 4| BT CM $r 5a $a!$ 4| BTCM$r:GBg2=$9$k$h$&$K2sEz?t$r5a$a$k<jK!$G$"$k!%$^ $?!$%9%3%"$N:9$,:G$b3+$$$F$$$k$H$3$m$h$j$b>e0L$N$b $N$r2s Ez$H$9 $k<jK! [2] $d!$:G Bg%9%3 %"$KBP$9 $kHfN($K ogCM$r@_$1$F2sEz$rA*Br$9$k<jK! [4] $,Ds0F$5$l$F$$$k!% 3 Ds0F<jK! %j%9%H7?<ALd1~Ez$N4pK\$O!$ CJ3, 3 M%@h=g0L 7?<ALd1~Ez%7%9%F %‘$N=PNO!$$9$J$o $A!$ %9%3%"IU$-$N2r8uJd72$r@52r ( $H;W$7$- ) =89g$HIT @52r ( $H;W$7$- ) =89g$NFs$D$KJ,3d$9$k $3$H$G$"$k!%$3$l$O!$%9%3%"$NCM$K4p$E$-!$>e0L2?7o$N 2r8uJd$r@52r$HH=CG$9$k$+$r7hDj$9$k$3$H$KEy$7$$!%2f!9 $O!$%9%3%"$,E,@Z$KIUM?$5$l$F$$$k$J$i$P!$@52r=89g$N %9%3%"$NJ,I[$HIT@52r=89g$N%9%3%"J,I[$,0[$J$k798~$r <($9$N$G$O$J$$$+$H9M$($F$$$k!%$=$3$G!$K\<jK!$G$O!$ $^$:!$ 2>Dj 1 $=$l$>$l$N =89g$N%9%3%"$NCM $,!$ 0[$J$k%Q%i%a %? $N3NN(J,I[ $K=>$C$F$$$k$3$H!$$=$7$F!$ 2>Dj 2 2r8uJd72A4 BN$N%9%3%"$O$3$N Fs$D$N3NN(J,I[$N :. 9gJ,I[$K=>$C$F$$$k$3$H $r 2>Dj $9$k!% <!$K!$ 3F 3NN( J,I[ $N %Q%i %a%? $r EM %" %k %4%j%:%‘ $K$h$j?dDj$7!$Fs$D$NJ,I[$rJ,N%$9$k!%:G8e$K!$ 3F2r8uJd$,$$$:$l$NJ,I[$KM3Mh$9$k$b$N$J$N$+$r?dDj$7!$ :G=*E*$J@52r=89g$H$9$k!% 0lJ}!$4pK\$H$J$kM%@h=g0L7?<ALd1~Ez$K$*$$$F!$%7%9 %F%‘$N5a$a$k2r@O@:EY$,==J,$G$J$$$3$H$b$"$k!%Nc$($P!$ 2f!9$N Ds0F$7$F $$$k%7 %9%F%‘ [3] $G$O!$ =g0L$E $1$K$*$$ $F$bL$$@K~B-$N$$$/$b$N$G$O$J$$!%F1%7%9%F%‘$G$O!$ MRR CM 1 $, 0.5 DxEY $G $" $j!$ J? 6Q $9 $k$H 2 0L $K @5 2r $r 8+ $D$1 $k$3$H$,$G$-$k$H$$$&I>2A$G$"$k$,!$<B:]$N$H$3$m$O 1/3 DxEY$NLdBj$K$D$$$F 1 0L$K@52r$rJV$7!$ 2 !A 5 0L$K@52r $rJV$9$N$, 1/3 DxEY!$;D$j$NLdBj$K$D$$$F$OA4$/@52r$r F@$k$3$H$,=PMh$F$$$J$$!%$D$^$j!$%7%9%F%‘$K$H$C$FF@ 0U$JLdBj$HITF@0U$JLdBj$,B8:_$7$F$$$k!% 1 Mean Recipro cal Rank !% 3F Ld$K $D$$ $F:G >e0L @52r $N=g 0L$N 5U ?t$rI>2ACM$H$7!$$=$l$rJ?6Q$7$?$b$N!%

2f!9$O!$ITF@0U$JLdBj$N>l9g$O!$3F2r8uJd$KBP$9$k%9 %3%"$E$1 $,$&$^ $/$$$C $F$* $i$:!$>e =R$N 2>Dj 1 !$2>Dj 2 $,@.N)$7$F$$$J$$$H9M$($?!%$=$3$G!$?dDj$7$?3NN(J,I[ $N%Q%i%a%?$K4p$E$-!$Fs$D$NJ,I[$,L@NF$KJ,3d$G$-$k$+ H]$+$rD4$Y$k!%$3$l$K$h$j!$ 2rEz$,E,@Z$K8+$D$+$C$F$$ $k$+H]$+$rH=CG$9$k $3$H$,$"$kDxEY2DG=$G$"$k$H9M$($k!% 6qBNE*$K$O!$FsJ,I[$,L@NF$KJ,3d$G$-$k$HH=CG$G$-$k>l 9g$K$O!$@52rB&$NJ,I[$KM3Mh$9$k$H?dDj$G$-$k2r8uJd$r @52r$H$7$F=PNO$9$k!% 0lJ}!$L@NF$KJ,3d$G$-$k$HH=CG$G$-$J$$>l9g$K$O!$M% @h=g0L7?<ALd1~Ez%7%9%F%‘$,E,@Z$J%9%3%"$rIUM?$7$F$$ $J$$2DG=@-$,$"$k!%$=$N$h$&$J!$ITF@0U$JLdBj$N>l9g$K $D$$$F$O!$ F@$i$l$?2r8uJd72$N%9%3%"$r:F7W;; $7!$2r8u Jd72$r:F=g0LIU$1$9$k$3$H$r9M$($k!%%9%3%"$N:F7W;;$O!$ 3F2r8uJd$K$D$$$F<ALd$N5?Ld;l$HCV$-49$($k$3$H$K$h$j BP1~$9$kJ?=vJ8$r@8@.$7!$$=$NJ8$HCN<18;$H$J$kJ8=q72 $N%F%-%9%H$H$N4V$N>H9g$NNI$5$rH=CG$9$k$3$H$K$h$j9T $J$o$l$k!%$3$l$O!$CN<18;Fb$G<ALdJ8Cf$N%-!<%o!<%I$H 2r8uJd$,F1$8J8L.$K=P8=$9$k2DG=@-$rD4$Y$k$3$H$K$[$\ Ey$7$$!%0J2<$G$O$3$N2DG=@-$r 6&5/2DG=@- $H8F$V!% 3.1 2r8uJd%9%3%"$NJ,I[$N7W;; 2r8uJd$N%9%3%"$NJ,I[$,!$@52r=89g$,@.$9J,I[$HIT@5 2r=89g$N$=$l$H$N:.9gJ,I[$G$"$k$3$H!$JB$S$K$=$NFsJ, I[$,$$$:$l$b@55,J,I[$G$"$k$3$H$r2>Dj$9$k$H!$:.9gJ, I[$O<0 (1) $GM?$($i$l$k!%$J$*!$0J2<$G$O!$3FLd$K$D$$ $F3F2r8uJd$N%9%3%"$r:GBgCM$r 1 $K@55,2=$7$?$b$N$rMQ $$$k!% p s ( x ) = 2 X i =1 � i � i ( x : � i ; � 2 i ) (1) $3$3$G!$ x $O%9%3%"$NCM$KBP$9$k3NN(JQ?t!$ � i ( x ) $O J?6QCM � i !$J,;6 � 2 i $N@55,J,I[!$ � i $OFs$D$N3NN(J,I[$N :.9gHf$rI=$9%Q%i%a%?$G$"$k!%:.9gJ,I[$G$"$k$H$$$&2> @b$,@.$jN)$D$N$G$"$l$P!$J?6QCM$,Bg$-$$J}$NJ,I[$,@5 2r=89g$,$J $9J,I[ $H$J$k!%0J 9_$G$O!" $=$NJ, I[$r � 1 $H $9$k!# 2r8uJd%9%3%"$N4QB,CM$N=89g$,M?$($i$l$?>l9g!$<0 (1) $K$* $1 $k 3F %Q %i %a %? $N ?d Dj $O!$ EM %" %k %4 %j %: %‘ $K $h $j9T$J$&$3$H$,$G$-$k!% $3$NFsJ,I[$N%Q%i%a%?$+$iFs$D$NJ,I[$,L@3N$KJ,3d$G $-$k$HH=Dj$G$-$k>l9g$K$O!$%9%3%"$K$h$j2sEz8uJd72$r @52r$N72$HIT @52r$N 72$KJ,$1 $i$l$k $HH=CG $7!$ 3.2 @a$N J}K!$K$h$j!$2sEz72$r5a$a$k!%Fs$D$NJ,I[$,L@3N$KH=CG $G$-$k$+$I$&$+$NH=DjK!$O 3.4 @a$G=R$Y$k!% 3.2 2r8uJd$N@52rH=Dj A0@a$NJ}K!$K$h$j2r8uJd$N%9%3%"J,I[$,Fs$D$NJ,I[$K J,N%2DG=$J>l9g!$$"$k2r8uJd$,@52r$G$"$k$H$9$kH=CG;X I8$K$O$$$/$D$+9M$($i$l$k!%%9%3%"$N9_=g$G2r8uJd AC i $,JB$s$G$*$j!$ AC i $N%9%3%"$r scor e ( AC i ) $H$9$k$H!$ Nc$($P!$ @52rH=CG;XI8 1 @52rB&$N@55,J,I[ � 1 $K$*$$$F!$Ev3:2r 8uJd$,$"$kogCM T h s 0J>e$N%9%3%"$G$"$k!%$9$J$o $A!$ scor e ( AC i ) � T h s = � 1 + � � � 1 !%$3$3$G!$ � $O T h s $r@_Dj$9$k$?$a$N%Q%i%a%?$G$"$k!% @52rH=CG;XI8 2 Fs $D $N @5 5, J, I[ $N $& $A!$ Ev 3: 2r 8uJd $, J,I[ � 1 $KB0 $9 $k3N N( p � 1 ( AC i ) $, $"$k ogCM T h p 0J>e$G$"$k!%$9$J$o$A!$ p � 1 ( AC i ) > T h p !% $J$I$,9M$($i$l$k!%$3$3$G!$ p � 1 ( AC i ) $O<!<0$GM?$($i $l$k!% p � 1 ( AC i ) = � 1 � 1 ( scor e ( AC i )) � 1 � 1 ( scor e ( AC i )) + � 2 � 2 ( scor e ( AC i )) (2) $J$*!$;XI8 1 $O!$ Murata et al[4] $J$I$GMQ$$ $i$l$F$$ $k!$%9%3%"$NogCM$K4p$E$/<jK!$K;w$F$$$k$,!$3NN(J,I[ $N>e$GogCM$r@_Dj$7$F$$$kE@$,0[$J$k!% 0lJ}!$ F ukumoto et al[2] $NJ}K!$N$h$&$K!$NY@\$9$k %9%3%"$N:9$KCmL\$9$k$3$H$bM-8z$G$"$k!% @52rH=CG;XI8 3 Ev3:2r8uJd AC i $,!$NY@\$9$k%9%3%"$N :9$,:GBg$K$J$k 2U=j$h$j$b>e0L$K 8=$l$F$$$k!%$9 $J$o$A!$ i � ar g max j f scor e ( AC j ) � scor e ( AC j +1 ) g K\9F$G$O>e5- 3 $D$N;XI8$rJ;MQ$9$k$3$H$K$9$k!%$J$*!$ ;XI8 1,2 $O8DJL%9%3%"$KBP$9$k;XI8$H$J$C$F$$$k$N$KBP $7!$;XI8 3 $O%9%3%"4V$N4X78$K4p$E$/;XI8$G$"$k$3$H$K Cm0U$5$l$?$$!% 3.3 2r8uJd%9%3%"$NJ,I[$NL@3N$5$NH=Dj 2r8uJd$N%9%3%"$,L@3N$KJ,3d$G$-$k$+$I$&$+$NH=Dj$O!$ Fs $D$N @55, J, I[$N :.9g Hf $rI= $9%Q %i%a %? � 1 $NCM $H NY@\ 2r8uJd$N%9%3%"$N:9$N:GBgCM (max j f scor e ( AC j ) � scor e ( AC j +1 ) g ) $K4p$E$$$F9T$J$&!% � i $OFs$D$NJ,I[$N:.9gHf$G$"$k$N$G!$ � 1 + � 2 = 1 $H $J$k@-<A$,$"$k!%M=Hw<B83$K$h$l$P!$@52r=89g$KBP1~$9 $k @55, J, I[ � 1 $N :.9g Hf � 1 $,>. $5 $$;~ $[ $I!$?^ 1(a) $K <($9$h$&$K%9%3%"$NJ,I[$,L@3N$KJ,$+$l$F$*$j!$2r8uJd $,E,@Z$K8+$D$+$C$F$$$k2DG=@-$,9b$$$3$H$,4Q;!$5$l$?!% $3$l$O!$==J,$JNL$N2r8uJd$rI8K\$H$7$?$H$-$K!$$=$NCf $G@52r$H$J$k2r8uJd$N?t$O$=$&$G$J$$2r8uJd$N?t$h$j$b AjBPE*$K>/$J$/$J$C$F$$$k$3$H$K$h$k$H9M$($i$l$k!%0l J}$G!$L@3N$KJ,I[$N:9$,8=$l$F$$$J$$;~$K!$6/@)E*$KFs $D$NJ,I[$KJ,N%$9$k$H!$ � 1 $NCM$, � 2 $NCM$HF1Ey$K$J$k ( ?^ 1(b)) !% $^$?!$2r$NJ,I[$NG!2?$K$h$i$:!$2r8uJd$r%9%3%"$K$7 $?$,$C$FFs72$KJ,$1$k$3$H$r9M$($k$H!$:G$bAGKQ$J<jK! $O!$@52rH=CG;XI8 3 $K<($5$l$kNY@\$9$k2r8uJd$N%9%3%" $N:9$,:G$bBg$-$$2U=j$GJ,N%$9$k$b$N$G$"$m$&!%$3$N;~!$ $=$N:9$N:GBgCM$,Bg$-$$;~$[$I%9%3%"$NJ,I[$,L@3N$KFs $D$KJ,$+$l$k$3$H$r0UL#$7$F$$$k!% K\9F$G$O!$0J>e$NFs$D$N;XI8!$$9$J$o$A J,N%;XI8 1 � 1 < = T h � J,N%;XI8 2 max j f scor e ( AC j ) � scor e ( AC j +1 ) g > = T h dif f $H$9$k$3$H$H$7!$>e5-J,N%;XI8$N$$$:$l$+$rK~$?$9>l9g $r!$%9%3%"$NJ,I[$,L@3N$KJ,$+$l$F$$$k$HH=CG$7$?!%

(a) :9$,L@NF$J>l9g (b) ITL@NF$J>l9g ?^ 1: %9%3%"J,I[$N:9$H � 1 $N4X78 3.4 6&5/2DG=@-$N7W;; 3.1 @a$G 7W;; $5 $l $?J, I[ $,@a $N<j K! $K $h$j L@ 3N $K J,N% $5$l$F$$$J$$$HH=CG$5$l$?>l9g$K$O!$<ALdJ8Cf$N%-!<%o!< %I$H2r8uJd$NCN<18;Fb$G$N6&5/2DG=@-$r7W;;$9$k!% ;HMQ$7$F$$$k<ALd1~Ez%7%9%F%‘$O<ALd$H$7$FJ?=vJ8$b <u$1IU$1$k!%$=$N$H$-$K%7%9%F%‘$+$iF@$i$l$k2r$O!$CN <18;Fb$GJ?=vJ8Cf$N%-!<%o!<%I$H4XO"@-$,9b$$8l$G$"$k!% $3$N8l72$N%9 %3%"$N J,I[$r 3.1 @a$HF1$8 $h$&$K7W ;;$9$k $H!$J?=vJ8Cf$N%-!<%o!<%I$NLVMe@-$,9b$$J8L.$,B8:_$9 $k>l9g!$$9$J$o$A!$6&5/2DG=@-$,9b$$;~$[$IFs$D$NJ,I[ $,L@3N$KJ,3d$G$-$k$H$$$&798~$,8+$i$l$?!% $3$N$3$H$rMxMQ$7$F!$<ALdJ8Cf$N5?Ld;l$r2r8uJd$KCV $-49$($FJ?=vJ8$r:n$j!$$3$NJ?=vJ8$r<ALd1~Ez%7%9%F%‘ $KF~NO$7$FF@$i$l$?8l72$N%9%3%"$NJ,I[$r8+$k$3$H$K$h $j!$<ALdJ8Cf$N%-!<%o!<%I$H2r8uJd$NCN<18;Fb$G$N6&5/ 2DG=@-$r7W$k!%A4$F$N2r8uJd$KBP$7$F<ALdJ8Cf$N%-!<%o!< %I$H$N6&5/2DG=@-$r;;=P$7!$2r8uJd72$,!$FC$K6&5/2DG= @-$,9b$$2r8uJd$N72$H$=$&$G$J$$72$H$KL@3N$KJ,3d$G$- $k>l9g$K$O!$FC$K6&5/2DG=@-$,9b$$2r8uJd$N72$r2sEz72 $H$9$k!% $3$3$G$N6&5/2DG=@-$N7W;;$O 3.4 @a$G=R$Y$?!V � 1 $NCM $,>.$5$$;~$[$IFs$D$NJ,I[$,L@3N$KJ,$+$l$k!W$H$$$&4Q ;!$K4p$E$$$F$$$k!%$=$N7W;;2aDx$r?^ 2 $K<($9!% ?^ 2: %9%3%"$N:F7W;; $^ $:!$ J? =v J8 $K BP $7 5?;w E* $J 2r ( 4X O" 8l 72 ) $r F@ $F $= $N J,I[ $r D4$Y $k!% $3$N $H $- � 1 $N CM $,>. $5 $$$H $- $[$I!$ 6&5/2DG=@-$,9b$$$HH=CG$G$-$k!%$3$N;~=EMW$K$J$k$N$O � 1 $NCM $N>.$5$5 $G$"$k$N$G!$ 3FJ?=vJ8 $N � 1 $N CM$rFs$D $N%0%k!<%W$KJ,$1$?;~$NJ?6QCM$N:9$,ogCM0J>e$G$"$k$J $i $P!$6& 5/ 2DG= @- $K:9 $, =P$F $$ $k$H H=CG $7!$ � 1 $N CM>. $5$$J?=vJ8$r:n$C$?2r8uJd$N72$r@52r$H$9$k!% 6&5/2DG=@-$K$"$^$j:9$,8+$i$l$J$+$C$?>l9g$K$O!$:n $i$l$?J?=vJ8Cf$N%-!<%o!<%I$N$&$A!$$b$H$b$H<ALdJ8Cf $K$"$C$?%-!<%o!<%I$r0l$D<h$j=|$-!$$=$NItJ,$r5?Ld;l $K$9$k$3$H$G?7$7$$<ALdJ8$r:n@.$9$k!%3F2r8uJd$K$D$$ $F$=$l$>$l:n$i$l$?<ALdJ8$K$D$$$F<ALd1~Ez$r9T$J$C$F F@$i$l$?2r8uJd72$N%9%3%"$NJ,I[$r7W;;$9$k$3$H$K$h$j!$ ?7$7$$%9%3%"$r?^ 2 $N$h$&$K:F7W;;$9$k!%5?Ld;l $KCV$- 49$($k%-!<%o!<%I$4$H$K3F2r8uJd$K?7$7$$%9%3%"$,IU$1 $i$l!$$=$N%9%3%"$NJ,I[$,5a$a$i$l$k!%A4$F$N%-!<%o!< %I$KBP$73F2r8uJd$K$D$/?7$?$J%9%3%"$NJ,I[$r5a$a!$%9 %3%"$NJ,I[$,:G$bL@NF$KJ,$+$l$k$b$N$r:NMQ$H$9$k!%:N MQ$5$l$?J,I[$N$&$A!$CM$,>.$5$$$[$&$NJ,I[$KB0$7$F$$ $k%9%3%"$,$D$$$F$$$k2r8uJd$r@52r$N2DG=@-$,9b$$$HH= CG$7!$2sEz72$K2C$($k!% $b$7!$A4$F$N>l9g$K$*$$$F!$2r8uJd72$H<ALdJ8Cf$N%-!< %o!<%I$N6&5/2DG=@-$K:9$,8+$i$l$J$+$C$?>l9g$K$O!$ 3.2 @a $NJ}K!$K$h$j2sEz72$K2C$($k2r8uJd$rA*Br$9$k!% 4 I>2A<B83 QAC1[1] $N %F %9 %H %3 %l %/ %7%g %s $r MQ $$ $F I>2A <B 83 $r 9T$J$C$?!%0JA0$K=R$Y$?3F%Q%i%a%?$O!$M=Hw<B83$K4p$E $- T h s = � 1 ( CM $,Bg $- $$J} $NJ, I[ $NJ? 6Q CM!$$9 $J$o $A � = 0) !$ T h p = 0 : 5 !$ T h � = 0 : 3 !$ T h dif f = 0 : 3 $H $7$F$$$k!%$^$?!$M%@h=g0L7?<ALd1~Ez%7%9%F%‘$+$i$N=P NO$O>e0L 10 0L$r:NMQ$7$F$$$k!% 4.1 2rEz$,E,@Z$K8+$D$+$C$F$$$kLd$$$NH=Dj $^$:!$J,I[$NL@3N$5$NH=Dj$NM-8z@-$r8+$k$?$a$K!$%9 %3%"$NJ,I[$,L@NF$J>l9g$H$=$&$G$J$$>l9g$H$KJ,3d$7!$ $=$l$> $l$N>l 9g$K$D$$ $F 3.2 @a$N ;0$D$N @52rH=CG ;XI8$r K~B-$9$k$H$$$&>r7o$N$b$H!$2r8uJd$N@52rH=Dj$r9T$J$C $?!%J?6Q2sEz?t$HJ?6Q F CM (AFM) $rI= 1 $K<($9!% I= 1: %9%3%"$NJ,I[$N0c$$$K$h$kJ?6Q2sEz?t$HJ?6Q F CM (AFM) $NJQ2= Ld$$$N?t J?6Q2sEz?t AFM J,I[$,L@NF 82 1.31 0.555 J,I[$,ITL@NF 116 2.44 0.225 9g7W 200 1.96 0.360 J, I[ $, L@ NF $J >l 9g $H IT L@ NF $J >l 9g $H $G J? 6Q F CM $K L@ 3N$J:9$,$G$F$$$k!%$^$?!$J,I[$,L@NF$J>l9gJ?6Q2sEz?t $r8+ $k$H 1.31 $H>/ $J$K$b4X $o$i$: J?6Q F CM$, 9b$/!$A* $s$@2sEz72$N@:EY$,NI$$$3$H$,1.$($k!%J,I[$,ITL@NF$J

>l9g$K$OJ?6Q2sEz?t$,B?$/!$2sEz$rB?$a$KA*$s$G$b@52r $,4^$^$l$F$$$J$$Ld$$$,B?$$$3$H$,J,$+$k!% $3$N$3$H$+$i!$Ds0F<jK!$K$h$j2rEz$,E,@Z$K8+$D$+$C $F$$$kLd$$$N$_$rCj=P$9$k$3$H$,$"$kDxEY2DG=$G$"$k$3 $H$,J,$+$k!% 4.2 %9%3%"$N:F7W;; 4.1 @a$GJ, I[$, ITL@ NF$H H= CG$5 $l$? Ld$$ 116 Ld $KBP $7 $F0J2<$N 3 $D$N<jK!$G2r8uJd$N@52rH=Dj$r9T$J$C$?!%<j K! 1 $G$O%9%3%"$N:F7W;;$O9T$J$o$:!$<jK! 2,3 $OF@$i$l $?2r8uJd$N%9%3%"$r:F7W;;$7!$2r$NCj=P$r9T$J$&$b$N$G $"$k!% <jK! 1 3.2 @a$N 3 $D$N>r7o$rA4$FK~$?$9$b$N$N$_$r2sEz $H$9$k <jK! 2 3.4 @a$N<jK!$G?7$?$KJ?=vJ8$r@8@.$7!$%9%3%"$N :F7W;;$r$7!$@52rH=CG;XI8 1 $K$h$j2sEz$rF@$k <jK! 3 <j K! 2 $K 2C$(!$ J? =v J8$N $_ $G H=Dj $G $- $J$$ >l 9g $K$O$5$i$K?7 $?$J<ALdJ8$r$D$/$C $F%9%3%"$r:F7W ;;$7!$@52rH=CG;XI8 1 $K$h$j2sEz$rF@$k <jK! 2 !$ 3 6&$K?7$?$K5a$a$?%9%3%"$NJ,I[$,ITL@NF$H H=CG$5$l$k;~$O!$<jK! 1 $NJ}K!$G:G=*E*$J2sEz$r5a$a$F $$$k!%$=$l$> $l$N 7k2L$r I= 2 $K<( $9!%I= Cf$N<j K! 1 !A 3 $O$=$l$>$l>e5-$N<jK! 1 !A 3 $KBP1~$7$F$$$k!% I= 2: 2r8uJd$N %9%3%"$NJ,I[$,ITL@NF$J Ld$$$KBP$9$k3F <jK!$H@:EY$N0c$$ J?6Q2sEz?t Cj=P$G$-$?@52r$N?t AFM <jK! 1 2.44 50 0.225 <jK! 2 2.59 51 0.226 <jK! 3 3.07 55 0.219 >e5- 3 $D$N<jK!$K$=$l$[$IBg$-$J:9$O8+$i$l$J$$$,!$ 2sEz?t$,B?$$$[$I!$Cj=P$G$-$?@52r$N?t$,A}$($F$$$k$N $,$o$+$k!%2r8uJd$N%9%3%"$NJ,I[$,L@3N$G$J$$Ld$$$G$O!$ @52r$,2r8uJd72$K4^$^$l$F$O$$$k$,!$%9%3%"$,>e0L$NJ} $K$O8=$l$F$$$J$$>l9g$,$"$k$H$$$&$3$H$,$o$+$k!% 5 9M;! 2r8uJd$N%9%3%"$NJ,I[$r5a$a$k$3$H$K$h$j!$2rEz$,E, @Z$K8+$D$+$C$F$$$k$+H]$+$NH=CG$,2DG=$G$"$k$3$H$,$o $+$C$?!%$^$?!$@52rH=CG;XI8 1,2,3 $K$h$j!$J?6Q F CM 0.36 DxEY$N@:EY$,F@$i$l$k$3$H$,$o$+$C$?!% $?$@!$2rEz$,E,@Z$K8+$D$+$C$F$$$kLd$$$rA4$FCj=P$G $-$F$$$k$o$1$G$O$J$$!%Nc$($P!$ 1 0L$K@52r$,$"$k$h$& $JNc$G$bE,@Z$KH=CG$G$-$J$$$3$H$b$"$k!%$3$l$O!$2r8u Jd$N%9%3%"$NJ,I[$,L@NF$@$HH=CG$9$k>r7o$r$"$kDxEY87 $7$/$7$F$$$k0Y$@$H9M$($i$l$k!%>r7o$r87$7$/$7$F$$$k $N$O3N<B$J$b$N$N$_$r<h$j=P$9$?$a$G$"$k$,!$H=CG$N4p =‘$r$5$i$K8!F$$9$k$3$H$G@:EY$,8~>e$9$k$3$H$,M=A[$5 $l$k!% Ld$$$K4X$7$F$O!$2r8uJd$N?t$rB?$a$K2sEz$K2C$($k$3 $H$K$h$j!$:F8=N($,8~>e$9$k$3$H$,$o$+$C$?!%@52r$H;W $o$l$k2r8uJd$N$_$r$&$^$/Cj=P$9$kI,MW$,$"$k!% 3.4 @a $G$N %9 %3 %"$N :F 7W;; $O @5 2r$H ;W $o $l$k 2r 8uJd $@ $1$r$&$^$/Cj=P$7$h$&$H$$$&$b$N$G$"$C$?$,!$$"$^$j@: EY$N8~>e$K$O$D$J$,$i$J$+$C$?!%Cj=P$G$-$?@52r$N?t$O A}$($?$,!$IT@52r$N$b$N$b2sEz$K2C$($F$7$^$&798~$K$" $k!%3F2r8uJd$H%-!<%o!<%I$H$N4V$N6&5/2DG=@-$KL@3N$J :9$,$"$k$+$I$&$+$NH=Dj4p=‘$d!$6&5/2DG=@-$K:9$,$"$C $?>l9g$K$I$3$^$G$N2r8uJd$r2sEz$K2C$($k$+$J$I$N%Q%i %a%?$rJQ$($k$H=PNO7k2L$,Bg$-$/JQ$o$k$N$G!$:#8eE,@Z $J%Q%i%a%?$r5a$a$kI,MW$,$"$k!% $^$?!$2r8uJd$N%9%3%"$NJ,I[$,ITL@NF$J>l9g$G$O!$2r 8uJd$NCf$K@52r$,4^$^$l$F$$$k>l9g$H!$2r8uJd$NCf$KA4 $/@52r$,4^$^$l$F$$$J$$>l9g$H$,$"$k!%2r8uJd$NCf$K@5 2r$,4^$^$l$F$$$J$$$H$$$&H=Dj$b2DG=$K$J$l$P!$%9%3%" $N:F7W;;$N:]$K$+$+$k;~4V$rC;=L$G$-$k$H9M$($i$l$k!% 6 $*$o$j$K K\9F$G$O!$%j%9%H7?<ALd$KBP$9$k$NFs$D$N<jK!$rDs0F $7$?!% Bh 1 $K2r8uJd$N%9%3%"$NJ,I[$r5a$a$k$3$H$K$h$j2rEz $,E,@Z$K8+$D$+$C$F$$$kLd$$$NH=Dj$r$9$k<jK!$rDs0F$7 $?!%%9%3%"$NJ,I[$r5a$a!$$=$l$rMxMQ$9$k$3$H$O%j%9%H 7?<ALd1~Ez$KBP$7$FM-8z$KF/$/$3$H$,J,$+$C$?!% Bh 2 $K!$<ALdJ8Cf$N%-!<%o!<%I$H2r8uJd$N6&5/2DG=@- $r5a$a2r8uJd72$N%9%3%"$r:F7W;;$9$k$3$H$K$h$j@:EY$r 8~>e$5$;$k<jK!$rDs0F$7$?!%%9%3%"$N:F7W;;$r$9$k$3$H $K$h$jCj=P$G$-$k@52r$OA}$($?$b$N$N@52r$r8zN(NI$/Cj =P$G$-$F$$$k$H$O$$$$Fq$/!$%9%3%"$N:F7W;;$NJ}K!!$2r Ez$NA*Br$NJ}K!$J$I$r!$8+D>$9I,MW$,$"$k!% ;29MJ88% [1] Jun’ichi F ukumoto, Tsuneaki Kato, and F umito Masui. Question Answering Challenge (QAC-1) | Question an- swering ev alu ation at NTCIR W orkshop 3 |. In Working Notes of the Thir d NTCIR Workshop me eting { Part IV: Q uestion Answering Chal lenge (QAC1) , pp. 1{6, 2002. [2] Jun’ichi F ukumoto, T atushiro Niwa, Makoto Itogaw a, and Megumi Matsuda. Rits-QA: List answer detection and Context task with ellipses handling. In Working Notes of the F ourth NTCIR Workshop Me eting , pp. 310{314, June 2004. [3] T atsunori Mori. Japanese Q/A System using A � Search and Its Improvemen t: Y ok ohama National Universit y at QAC2. In Working Notes of the F ourth NTCIR Workshop Me eting , pp. 345{352, 6 2004. [4] Masaki Murata, Masao Utiyama, and Hitoshi Isahara. Japanese Question-Answering system Using Decreased Adding with Multiple Answers. In Working Notes of the F ourth NTCIR Workshop Me eting , pp. 353{360, June 2004. [5] =)MU M’NI , 0K F# 9nOK , F# 0fFX . <A Ld 1~Ez $K$* $1$k >o <1E* $J2r $N A* Br $H 4| BT 8z MQ $K 4p $E $/ 2s Ez 72 $N 7h Dj . <+ A3 8@ 8l =h M} 8& 5f 2q Js 9p 2004-NL-163, >pJs=hM}3X2q , 9 7n 2004.