<ALd1~Ez%7%9%F%‘$K$*$1$k?tNLI=8=$N<h$j07$$ ;32< N5G7 F#H* >!G7 3QED 5WD> ;V2l @5M5 ?9 C$B’ 2#IM9qN)Bg3X 9)3XIt EE;R>pJs9)3X2J E-mail: f yard,fujihata,tsunoda,shig,mori g @forest.dnj.ynu.ac.jp 1 $O$8$a$K >pJs 8! :w $H >p Js Cj =P $r M; 9g $7 $? 5; =Q $H $7 $F!$ 6a G/!$ <A Ld 1~ Ez (QA) %7 %9 %F %‘ $, Cm L\ $5 $l $F $$ $k!% QA %7 %9 %F%‘$H $O!$Nc $($P !V8=:_ $N@$ 3&$N ?M 8}$O 2??M $+ ? !W$H $$ $&<+A38@ 8l$K$h $kLd $KBP $7$F!VLs 60 2/ ?M!W$H $$$&$h $& $K!$K> $_ $N >p Js $r 4^ $‘ J8 =q $G $O $J $/!$ J8 =q $+ $i <h $j =P $7$? $= $N >p Js <+ ?H $r Ds <( $9 $k $b $N $G $" $k!% 8= :_ Ds 0F $5 $l$F$$$k:G$b0l HLE*$J QA %7%9 %F%‘$O!$ 4W1H 7?$N <A Ld J8 $r <u $1 IU $1!$ >p Js 8! :w 5; =Q $K 4p $E $/ %Q%C %;!< %8 8! :w$H!$ 8G M- I= 8= Cj =P $J $I >p Js Cj =P $r AH $_ 9g $o $; $F 2r $r H/8+$7!$=PNO$9$k [TRE99, TRE00] !% $3$3$G!$ 4W1H 7? $N<A Ld$K$* $1$k!$ 2r$rJ, N‘$9 $k$H <!$N 2 <oN‘$H$J$k!%0l$D$a$O!$ who,where,what,when $K BP $9 $k 2r $G!$ ?M L>!$ CO L>!$ F| ;~ $J $I $$ $o $f $k 8G M- L> $,<g $JCM $H $7 $F 4| BT$5 $l $k!% Fs $D$a $O!$ how $K BP $9 $k 2r$G!$5wN%!$;~4V$J$I$N?tNLI=8=$G$"$k!% A0<T $K $D $$ $F $O!$ D> @\ BP 1~ $9 $k 5; =Q $H $7 $F 8G M- I= 8= Cj=P$,B8:_$7!$2r8uJd$NCj=P$K9W8%$7$F$$$k!% 0lJ}!$ 8e <T $N ?t NL I= 8= $O!$ ;v J* $r I= $9 J* $G $O $J $/!$ J* ;v $N @- <A $r 5- =R $9 $k $$ $o $f $k B0 @- $G $" $k!% $9 $J $o $A!$JL $N J* ;v $H 7k $S IU $$ $F FC Dj $N I= 8= $H $J $k $? $a!$ $" $k ?t NL $, !V2? $K $D $$ $F!W!$ !V$I $N $h $& $J 4Q E@!W $N CM $r <($7 $F $$ $k $N $+ $, H= L@ $7 $F =i $a $F M- MQ $J >p Js $K $J $j $& $k!% $= $l $f $(!$ <A Ld $N <o N‘ $H $7 $F $b!$ ( $I $l $/ $i $$ $N ) D9 $5!$ 9b $5!$ I}!$ B. $5!$ =E $5 $N $h $& $K!$ 3F <o J* M} <\ EY $K J; $; $F B8 :_ $7!$ B? MM $G $" $k!% $3 $l $O!$ 2r <+ ?H $K $D $$ $F$= $N <~ $j $N J8 L. $r 9M N8 $9 $k I, MW $, $" $k $3 $H $r <( $7 $F $*$j!$ QA %7 %9 %F %‘ $N 9= C[ $N 4Q E@ $K $* $$ $F $O!$ $= $l 0J 30$N2r$N>l9g$H0[$J$k!% $=$3 $G!$ K\ 9F $G $O!$ QA %7 %9 %F %‘ $K $* $$ $F ?t CM I= 8= $r2r $H $9 $k >l 9g $N @: EY 8~ >e $r L\ ;X $7!$ ?t NL I= 8= $N =P 8= $9 $k J8 L. $K $D $$ $F 9M ;! $7!$ $= $3 $+ $i F@ $i $l $? @) Ls $r QA %7%9%F%‘$K1~MQ$9$k$3$H$r8!F$$9$k!% 2 QA %7%9%F%‘$K$*$1$k?tCM2r K\@a $G $O!$ 4p K\ E* $J QA %7 %9 %F %‘ $N 9= @.!& <j =g $K $D $$$F =R $Y!$ ?t CM >p Js $r 2r $H $9 $k >l 9g $, $= $N Cf $G $I $N $h $&$J0LCVIU$1$K$J$k$+$r9M$($k!% 2.1 4pK\E*$J QA %7%9%F%‘ 4pK\ E* $J QA %7 %9 %F %‘ $O 0J 2< $N <j =g $+ $i 9= @. $5 $l $k [TRE99, TRE00] !% 1. %Q%C %;!< %8 8! :w $K $h $j!$ <A Ld J8 Cf $N 8l $r 4^ $‘ %Q%C %;!<%8$rBP>]J8=q72$+$i$_$D$1$k!% 2. <A Ld J8 Cf $N 5? Ld ;l Aj Ev I= 8= $+ $i!$ <A Ld $N Ld $& $F $$ $kJ*$N<oN‘ ( <ALd7? ) $r?dDj$9$k!% 3. $= $N <A Ld 7? $K >H 9g $7 $& $k I= 8= $r %Q%C %;!< %8 Cf $K 8+ $D $1!$ =i 4| 2r 8u Jd $H $9 $k!% $3 $N 2a Dx $K $* $$ $F $O!$ Nc $( $P 8G M- I= 8= Cj =P 5; =Q $J $I $, Mx MQ $5 $l $k!% 8G M- I= 8= $N <o N‘ $N $& $A!$ <A Ld 7? $H L7 =b $J $/ BP 1~ $, $H $l $k$b$N$rBP>]$H$7$FCj=P$r9T$J$&!% 4. 3F =i 4| 2r 8u Jd $K BP $7 $F!$ J8 =q Cf $K $* $$ $F $= $l $, 4X M? $9 $k L? Bj 9= B$ $r Cj =P $9 $k!% Cj =P $5 $l $? 3F L? Bj 9= B$ $r <A Ld J8 $N L? Bj 9= B$ $H >H 9g $7!$ L7 =b $J $/ BP 1~ $, <h$l$?$b$N$rFs<!2r8uJd$H$9$k!% 5. $3 $N J} K! $G $O!$ J# ?t $N Fs <! 2r 8u Jd $, F@ $i $l $k $3 $H $H!$ 2r 8u Jd $N Cj =P $N @: EY $N Dc $5 $r Jd $& $? $a $K!$ :G =* E* $J 2r $r 0l $D $K 7h Dj $9 $k!% $3 $l $K $O B? ?t 7h $J $I $NJ}K!$,MQ$$$i$l$k!% $=$NCf$G$b 2r$NCj=P@:EY$r :81&$9$kCJ3,$O Step 3( =i4| 2r Cj =P ) $H Step 4( L?Bj >H 9g ) $G $" $k!% $3 $N$& $A!$ Step 3 $KHf$Y$F!$ Step 4 $NJ}$,<!$K=R$Y$kDL$j7W;;%3%9%H$, $+$+$k!% Step 4 $K $D $$ $F $O!$ 78 <u $1 9= B$ ( 0M B8 9= B$ ) $N JQ 7A A‘ :n $, 9T $J $o $l $k!% $9 $J $o $A!" <A Ld J8 $+ $i F@ $? 78 <u $1 9= B$!$ %Q%C %;!< %8 Cf $N =i 4| 2r 8u Jd $r 4^ $‘ 78 <u $1 9= B$ $N $$ $: $l $+!$ $b $7 $/ $O!$ N> J} $r JQ 7A $7 $D $D!$ I= 8= $N 4V $N BP 1~ $E $1 $, L7 =b $J $/ 9T $J $o $l $k $3 $H $r H= Dj $9 $k!% $3 $N JQ 7A $J $i $S $K >H 9g $N A‘ :n $O 78 <u $1 4X 78 $, J# ;( $K $J $k $[ $I!$7W;;%3%9%H$,$+$+$k!% <B ;~ 4V 1~ Ez $r L\ ;X $9 QA %7 %9 %F %‘ $K $* $$ $F $O!$ =h M} ;~ 4V $, C; $$ $3 $H $, =E MW $G $" $k $3 $H $O 8@ $& $^ $G $b $J $$!% $= $N $?$a $K $O!$ Step 3 $K$* $$ $F $G$- $k $@ $1 2r8u Jd $r 9J $j 9~ $‘$+!$ Step 4 $K $* $1$k >H 9g A‘:n $r 2? $i $+@) Ls $r 9M N8$9$k$3$H$K$h$j:o8:$9$k$3$H$,8z2LE*$G$"$k!% 2.2 ?tCMI=8=$K4X$9$k QA ?t CM >p Js $K $D $$ $F 9M $( $k $H!$ 78 <u $1 2r @O $r 9T $J $o $: $K Cj =P $G!$ ?t CM $K I, $: IU ?o $9 $k >p Js $O C1 0L >p Js $@ $1 $G $" $k!%$3 $N >l 9g!$ Step 3( =i 4| 2rCj =P ) $H$7 $F $O!$ F1 7O Ns $N C1 0L $r ;} $D ?t CM $r Cj =P $9 $k $@ $1 $K $H $I $^ $k!% $7 $+ $7!$ Step 1( %Q%C%;!< %8 Cj =P ) $K $* $$ $F $O!$$9 $Y $F $N 8l $r 4^ $‘ %Q%C %;!< %8 $, I, $: B8 :_ $9 $k $H $O 8B $i $:!$ $^ $?!$ 0l It $N 8l $N $_ $r 4^ $‘ %Q%C %;!< %8 $K $b!$ Ev A3!$ 2r $, 4^ $^ $l $k $3 $H $b $" $k $N $G!$ 2r 8u Jd $r 3N <B $K F@ $k $? $a $K $O!$ @) Ls $r 4K $/ $; $6 $k $r F@ $J $$!% $h$C $F!$ =i 4| 2r 8u Jd $H $7 $F!$ F1 7O Ns $N C1 0L $r ;} $D ?t CM $, ?t B? $/ <h $j =P $5 $l!$ %3 %9%H $,9b$$ Step 4( L?Bj Cj=P ) $G$N 9J$j9~ $K;}$A 1[$5 $l $F$7$^$&$3$H$,9M$($i$l$k!% $= $3 $G!$ 8G M- L> $K BP $9 $k 8G M- I= 8= Cj =P $N $h $& $K!$ ?t CM >p Js $K $D $$ $F $b B? >/ $N %3 %9 %H $r J’$C $F $b 8u Jd $r == J, $K 9J $j $3 $a $k >p Js $r Cj =P $9 $k 5! 9= $r 9M $( $k!% $3 $l $O!$

Step 4 $K $* $1 $k :n 6H $N 0l It $r!$ ?t CM >p Js $K FC 2= $7 $? J} K!$G9T$J$&$b$N$G$"$k!% 3 QA 8~$1?tCM>pJsCj=P ?tCM >p Js $K $D $$ $F $O!$ 9M N8 $9 $Y $- 78 <u $1 9= B$ $, 8B Dj $5$l $k $N $G!$ $3 $l $r MQ $$ $F!$ 0l HL E* $J L? Bj 9= B$ $N >H 9g $h$j@)8B$N6/$$>H9g$r9T$J$&$3$H$r9M$($k!% 3.1 ?tCMI=8=$NJ,N‘ QA $N 2r $H $J $k ?t CM $O!$ $" $k ;v J* $K 4X $9 $k ?t CM >p Js $G $" $k!% $h$C $F!$ ?t CM >p Js $H $O $= $N ?t CM $H ;v J* $N 4V $N 4X78 $H B* $( $k ;v $, $G $- $k!% $3 $3 $G $O!$ $3 $l $r n 9‘ AH $G I=8=$9$k!% ?tCM>pJs$K$O0J2<$N 4 <oN‘$,9M$($i$l$k!% 1. J* (ob ject) $NB0@-CM$rI=$9$b$N!% h J* , B0@- , ?tCM i $N 3 9‘AH$GFCD’IU$1$i$l$k!% (1) a. El5~%?%o!<$N9b$5$O 333m $G$9!% b. h El5~%?%o!< , 9b$5 ,333m i 2. J*$N?tNL$rI=$9$b$N!% h J* , ?tCM i $N 2 9‘AH$GFCD’IU$1$i$l$k!% (2) a. ?77? PC "~"~$r 100 Bf=P2Y$7$?!% b. h ?77? PC "~"~ ,100 Bf i 3. ;v (even t) $NB0@-CM$rI=$9$b$N!% h ;v , B0@- - B0@-CM i $N 2 9‘AH$GFCD’IU$1$i$l$k!% (3) a. 1997 G/!$9a9A$,Cf9q$KJV4T$5$l$?!% b. h 9a9A$KCf9q$,JV4T$5$l$? , G/ -1997 i 4. ;v$N?tNL$rI=$9$b$N!% h ;v , ?tCM i $N 2 9‘AH$GFCD’IU$1$i$l$k!% (4) a. "~"~BgE}NN$O 3 2sMhF|$7$?!% b. h "~"~BgE}NN$OMhF|$7$? ,3 2s i ?tCM >p Js $K $O!$ C1 0L $r I= $9 I= 8= (m !$ Bf!$ 2s $J $I ) $b $7$/ $O B0 @- $rI= $9 I= 8= ( G/$J $I ) $, IU 2C $5$l $F $$ $k $,!$ $3$N >p Js $h $j!$ $" $k ?t CM >p Js $, $I $N J, N‘ $N 9= B$ $r ;} $A $( $k $+ $, ?d Dj 2D G= $G $" $k $H 9M $( $i $l $k!% $h$C $F!$ $= $l $>$l $NJ, N‘ $K $*$$ $F!$ ?t CM>p Js 9= B$ ( >e 5- n 9‘ AH ) $r Cj =P$9$k<jK!$r9M$($k!% 7? 3 $J$i $S$K7? 4 $K$D$$$F $O!$!V;v!W$9$J $o$AL? Bj$K E; $o $k ?t CM >p Js $G $" $k $+ $i!$ <A Ld J8 $H %Q%C %;!< %8 Cf $N J8$N >H 9g $K $* $$ $F $O!$ L? Bj 9= B$ A4 BN $r BP >] $K $9 $k $7 $+ $J$$!% 0lJ}!$7? 1 $J$i$S$K 7? 2 $K$D $$$F$O!$L? BjCf$N$" $kFC Dj $N J* $@ $1 $K 4X $9 $k >p Js 9= B$ $r I= $7 $F $$ $k!% $h$C $F!$ $=$N It J, $@ $1 $N =h M} $r 9T $J $$!$ J* $K 4X $9 $k ?t CM >p Js $N 9=B$ $r $" $i $+ $8 $a Cj =P $9 $k $3 $H $K $h $j!$ <A Ld J8 $H %Q%C %;!<%8 Cf $N J8 $N >H 9g $K $* $1 $k L? Bj $N >H 9g $N HO 0O $r 69 $a $k$3$H9M$($i$l$k!#$=$3$G!$0J2<$G$O!$7? 1 $J$i$S$K7? 2 $K$D$$$F!$$=$l$>$l!$>e5- 3 9‘AH!$ 2 9‘AH$N3F9‘L\$, <B:]$NJ8$NCf$G$I$N$h$&$K8=$l$k$+$r9M$($k!% 3.2 ?tCM>pJs$NI=8=$NN‘7? K\ @a $G $O!$ $^ $:!$ 3F 4X 78 $, 78 <u $1 $K $h $j $I $N $h $& $K 9= @. $5 $l $k $+ $r 9M ;! $7!$ <! $K!$ ?t CM $r 4^ $‘ I= 8= $K $* $1 $k 8@ 8l >e $N 4X 78 $r <( $9!% $3 $l $i $r AH $_ 9g $o $; $k $3 $H $K $h $j!$ 3F ?t CM $K BP $7 $F!$ B0 @-!$ J* $r J8 =q Cf $K 8+ $D $1 $k <j3]$+$j$H$J$k!%$3$l$O!$@a 3.3 $G=R$Y$k!% 3.2.1 ?tCMI=8=$K$*$1$k78<u$19=B$@)Ls 3 9‘ 4X 78 h J* , B0 @- , ?t CM i $O!$ 8@ 8l I= 8= $N >e $G $O 2 9‘ 4X 78 $G $" $k 78 <u $1 4X 78 $N AH $_ 9g $; $G 9= @. $5 $l $k!% 3F AH$_9g$;$r<!$K<($9!% (5) (a) B0@- , ?tCM , J* (b) J* , B0@- , ?tCM (c) ?tCM , J* , B0@- $3$N$& $A!$ (c) $N78<u$19= B$$O!$?tCM - B0 @-$N78<u$1 4X 78 $, D> @\ $J $$ $? $a $K!$ 8= <B $N J8 $H $7 $F $O 8= $l $J $$ $H 9M $( $i $l $k!% $^ $?!$ %< %m Be L> ;l $K $h $j 2 $D $N J8 $G 0l $D $N 3 9‘ 4X78 $rI=8= $7$F$$ $k>l9g $K$O!$ (a) $b$7 $/$O (b) $N 0lIt$N$_$,F@$i$l$k!% 2 9‘ 4X 78 h J* , ?t CM i $O Ev A3 $J $, $i <! $K <( $9 0l DL $j $7 $+$J$$!% (6) (d) ?tCM , J* 3.2.2 ?tCM$K4X$9$k78<u$1I=8= ?t CM $K E; $o $k Fs 9‘ 4V $N 78 <u $1 4X 78 $K $O 0J 2< $N $b $N $, $"$k!% 1. NY@\4X78 (7) Nc 9b$5 333m !"?77? PC100 Bf @)Ls J* / B0@- - ?tCM $N$_ 2. =u;l%N$K$h$k78<u$1 (8) Nc 333m $N9b$5 3. F1CM$rI=$9=R8l$dH=Dj;l$K$h$kL?Bj>e$N4X78!% Fs 9‘ $N 0l J} $, %, 3J / %O 3J $G!$ $b $& 0l J} $, D> @\!$ H= Dj;l$K78<u$1!% (9) Nc 9b$5$O 333m $@ 4. F1CM4X78$K$"$kL>;l$r2p$7$?L?Bj>e$N4X78!% H= Dj ;l $N D> A0 $K 0l HL L> ;l!% Fs 9‘ $N $& $A!$ ?t CM - B0 @- / ?t CM - B0 @- $, $= $N 0l HL L> ;l $K %N $G 78 <u $1!% J* $,%, / %O3J$G78<u$1!% (10) Nc El5~%?%o!<$O 333m $NEc$@ 5. IbM78BNL;R (Floating Quanti�er) $K $h$kL?Bj>e$N 4X78 ( G= F0 7A $K $* $$ $F ) J* $, %r 3J $G =R 8l $K 78 <u $1!$ ?t NL $,=R8l$KD>@\78$k!% (11) Nc ?77? PC "~"~$r 100 Bf=P2Y$7$?

3.3 ?tCM>pJsCj=P 3F?tCM ( ?t + C10LAjEvI=8= ) $KBP$7$F!$!VJ*!W!$!VB0 @-!W$r8+$D$1$k<jB3$-$O0J2<$NDL$j$G$"$k!% 1. @a 3.2.2 $G =R$Y$?!V?t CM$K4X$9 $k78<u $1I=8=!W$K 4p $E $-!$ 3F ?t CM $K BP $7 $F 78 <u $1 $7 $F $$ $k I= 8=!$ $J $i $S$K!$3F?tCM$,78<u$1$7$F$$$kI=8=$r8+$D$1$k!% 2. @a 3.2.1 $G =R$Y$?!V?t CMI=8=$K $*$1$k78 <u$19=B$ @) Ls!W $K 4p $E $-!$ $= $N 8u Jd $, @) Ls $r K~ B- $7 $F $$ $k $+ H] $+ $r 3N G’ $9 $k!% 3 9‘ 4X 78 $N >l 9g $K $* $$ $F $O!$ F1 MM$K$7$F99$K 1 9‘$r8+$D$1$k!% $?$@ $7!$ 3 9‘ 4X 78 $N >l 9g!$ 0J >e $N <j B3 $- $K $h$C $F F@ $i$l $? 9‘ L\ $N $& $A $I $A $i $, B0 @- $+ H= JL $, $D $+ $J $$ $3 $H $, $" $k!% $3 $l $O!$ 9= B$ @) Ls $K $* $$ $F!$ J* $H B0 @- $, 2D 49 $J9= B$ $r $7 $F $$ $k 2U =j $, $" $k $3 $H $d!" J8 @a C1 0L $N 78 <u $1$r 2r @O $9 $k %D!< %k $r ;H MQ $7 $? >l 9g!$ >\ :Y $J 78 <u $1 9= B$$, 2r @O $G $- $J $$ $? $a $K!$ 9= B$ @) Ls $r E, @Z $K E, MQ $G $- $J$$$3$H$,860x$G$"$k!% 2f!9$O $3 $N Ld Bj $K BP $7 $F!$ 8= :_ $N $H $3 $m!$ I= 8= $, B0 @-$G $" $k $+ $r JL ES H= Dj $9 $k $3 $H $K $h $j BP =h $7 $F $$ $k!% $^$:!$ B0 @- $H J* $K 4X $9 $k 9= B$ @) Ls $r 4K $a!$ B0 @- $H J* $r 6hJL $; $: $K 78 <u $1 9= B$ $N $_ $G 8u Jd $r 7h Dj $9 $k!% <! $K!$ $= $N 8u Jd $N 3F!9 $K $D $$ $F EDR 35 G0 <- =q $G B0 @- $H $J $j F@ $k $+ $r D4 $Y!$ $J $j F@ $k >l 9g $K B0 @- $H $7 $F 07 $&!% $^ $?!$ 9= J8 2r @O 4o $N 2r @O 8m $j Ey $b 9M N8 $7 $F!$ !V?t CM $K 4X $9$k 78 <u $1 I= 8=!W $K $* $$ $F $O!$ M% @h =g 0L $K 4p $E $/ @) 8f $r$*$3$J$C$F$$$k!% 4 %9 %3 %" IU $1 $K 4p $E $/ ?t CM >p Js $N >H 9g $K $h $k2r8uJd$N7hDj <!$K 9M $( $k $Y $- ;v $O!$ Cj =P $5 $l $? ?t CM >p Js $H <A Ld J8 $+$i Cj =P $5 $l $? ?t CM >p Js $H $N 4V $N >H 9g $r 9T $J $$!$ !VE, @Z$J!W:G=*2r$K9J$j9~$‘$3$H$G$"$k!% $3$3 $G 9M N8 $9 $Y $- $3 $H $O!$ <A Ld J8 $+ $i F@ $i $l $? ?t CM >pJs $H 8! :w %Q%C %;!< %8 $+ $i F@ $i $l $? $= $l $H $N 4V $G 40 A4 $K>H 9g $G $- $k >l 9g $O $[ $H $s $I $J $$ $H $$ $& $3 $H $G $" $k!% $3$l $O!$ I= 5- $N IT 0l CW $d 5- =R $N >\ :Y $5 $N :9 0[ $N B> $K!$ ?t CM >p Js Cj =P $K $* $1 $k 2r @O 8m $j $, B8 :_ $9 $k $? $a $G $" $k!% $=$3 $G 2f!9 $O 3F!9 $N ?t CM >p Js $K $D $$ $F >H 9g %9 %3 %" $r ;;=P $9 $k <j K! $r :N MQ $7 $?!% $9 $J $o $A!$ >H 9g $N EY 9g $K 1~ $8$F 2C E@ $r $7!$ $^ $?!$ 2r $N 3N $+ $i $7 $5 $, Dc $$ >l 9g $K $O 8:E@ $r 9T $J $& $H $$ $& J} K! $K $h $j!$ >H 9g %9 %3 %" $r ;; =P $9 $k!%$= $7 $F!$ %9 %3 %" $N 9b $$ ?t CM >p Js Fb $N ?t CM $r 2r $H $9 $k!%0J 2< $K 3F ?t CM >p Js $K BP $9 $k 2C E@ 9‘ L\ $J $i $S $K 8: E@ 9‘L\$r<($9!% � 2CE@9‘L\ 1. <ALdJ8Cf$N8l$,%Q%C%;!<%8Fb$KB8:_$9$k!% 2. <A LdJ8Cf $N8l $,!$Cm L\$7 $F$$$k ?tCM >pJs $,<h $j=P$5$l$?J8Cf$KB8:_$9$k!% 3. 6& DL $9 $k 8l $N ?t CM I= 8= $H $N 4X 78 ( B0 @- / J* $N 4X78$rLd$o$: ) $,7hDj$5$l$F$$$k!% 4. >e5- $K$* $$$F!$ 6&DL $9$k8l $N?t CMI= 8=$H $N4X 78$,F10l$G$"$k!% � 8:E@9‘L\ 1. 2CE@ 9‘L\ 3 $N >uBV$G!$ BP1~$9 $k$b $&0lJ} $NJ8 Cf $KF1 $8?tCM I=8= $H$N4X 78$r ;}$D 0[$J$k 8l$, B8:_$9$k!% 2. EAJ9 $dM= Dj$J $ICGDj E*$G $O$J$$ J8$+ $iCj =P$5 $l$F$$$k!% 3. ?tCM$KBP$7$F35?tI=8=$,IU?o$7$F$$$k!% 5 I>2A<B83 A0 @a $^ $G $K 5- =R $7 $? <j K! $K 4p $E $-!" <B 83 %7 %9 %F %‘ $r ;n:n$7!">.5,LO$JI>2A<B83$r9T$J$C$?!% <A Ld J8 $O!$ ?t CM I= 8= $K 4X $9 $k 5? Ld ;l $r 0l $D $@ $1 4^ $‘ $b$N$r 20 8DMQ0U$7!$J8=q%G!<%?%Y!<%9$H$7$F$O WWW >e $N J8 =q ( J8 =q 8! :w $K $O go o $r ;H MQ ) !$ 5Z $S Kh F| ?7 J9 5- ;v (94 !$ 95 !$ 97 !$ 98 G/ ) $r$= $l$>$lMQ $$$?!%$^ $?!$3F 2r 8u Jd $K BP $9 $k >H 9g %9 %3 %" $K $h $j!$ 1 0L $N $_ $r @5 2r $H $9 $k >l 9g $H 3 0L $^ $G $K 2r $, $" $l $P @5 2r $H $9 $k 2 <o N‘ $N J} K! $r 9M N8 $7 $?!% Hf 3S $r 9T $J $& %Y!< %9 %i %$ %s $H $7 $F!" 2C E@ 9‘ L\ 1 $@ $1 $r MQ $$ $? >l 9g $K $D $$ $F $b <B 83 $r 9T $J$C $?!# $3 $l $O!" 0l CW $9 $k 8l 6g $N =P 8= $N $_ $r H= Dj $9 $k $b $N $G $" $j!" $$ $o $f $k %-!< %o!< %I $N $_ $K Cm L\ $9 $k QA %7 %9 %F%‘$KAjEv$9$k!# F@ $i$l$?2r $N@:EY$r I= 1 $J$i $S$KI= 2 $K<($9!#$^ $?!" 3F <B 83 $K $* $$ $F F@ $i $l $k J? 6Q 2r 8D ?t $r I= 3 $J $i $S $K I= 4 $K<($9!% I= 1: WWW J8=q$KBP$9$k@52rN( WWW J8=q 1 0L 1 0L 3 0L$^$G (1 7o$N$_ ) ( J#?t ) 2CE@9‘L\ 25%(5/20) 60%(12/20) 90%(18/20) 1 $N$_ A49‘L\ 50%(10/20) 60%(12/20) 85%(17/20) I= 2: ?7J95-;v$KBP$9$k@52rN( ?7J95-;v 1 0L 1 0L 3 0L$^$G (1 7o$N$_ ) ( J#?t ) 2CE@9‘L\ 24%(4/17) 70%(12/17) 100%(17/17) 1 $N$_ A49‘L\ 59%(10/17) 59%(10/17) 82%(14/17) 6 9M;! I= 1 $* $h $S I= 2 $K $h $l $P!" F1 %9 %3 %" $G 1 0L $H $J$C $F $$ $k 2r 8u Jd $K @5 2r $, 4^ $^ $l $F $$ $k >l 9g $r @5 2r $H $9 $k I>

I= 3: WWW $K$*$1$k2r$NJ?6Q8D?t WWW J8=q 1 0L 3 0L$^$G 2CE@9‘L\ 1 $N$_ 2.7 14.8 A49‘L\ 1.8 10.0 I= 4: ?7J95-;v$K$*$1$k2r$NJ?6Q8D?t ?7J95-;v 1 0L 3 0L$^$G 2CE@9‘L\ 1 $N$_ 5.0 17.5 A49‘L\ 1.5 5 2A $K $* $$ $F $O!" WWW J8 =q $K $* $$ $F $O %Y!< %9 %i %$ %s <jK! $H F1 $8 $G $" $k $b $N!" ?7 J9 5- ;v $K $* $1 $k <B 83 $G $O!" %Y!< %9 %i %$ %s <j K! $, >!$C $F $$ $k!# $7 $+ $7!" $3 $l $O!" I= 3 !"I= 4 $r 8+ $l $P!" 2r $N J?6Q 8D ?t $N :9 $K 0M B8$9 $k $3 $H $, $o $+ $k!# $9 $J $o $A %Y!< %9 %i %$ %s <j K! $G $O!" >e 0L $N %9 %3 %"$N :9 $, $" $^ $j $J $/!" 2r $N 9J $j 9~ $_ $, IT == J, $G $" $k!# <BMQ E* $J QA %7 %9 %F %‘ $H $7 $F 9M $( $k $H!" 2r 8u Jd $, J# ?t B8 :_ $9 $k $3 $H $O K> $^ $7 $/ $J $$!# $= $3 $G!" 1 0L $H $J$C $F $$ $k 2r 8u Jd $, 1 $D $K 9J $j 9~ $^ $l $F $* $j!" $J $* $+ $D!" $= $l$, @5 2r $G $" $k >l 9g $r @5 2r $H $7 $F!" I> 2A $r 9T $J $&!# F1 $8$/ I= 1 $J $i $S $K I= 2 $r8+ $k $H!" WWW J8 =q $J $i $S $K ?7J9 5- ;v $N $$ $: $l $K $* $$ $F $b!" Ds 0F <j K! $, %Y!< %9 %i %$ %s $K BP $7 $F!" G\ 0J >e $N @: EY $G 2r $N F1 Dj $K @. 8y $7 $F $$ $k!#$3$l$O!"K\<jK!$NM-8z@-$r<($9$b$N$G$"$k!# %9%3 %" $, 3 0L $^ $G $N 2r 8u Jd $^ $G 9M N8 $7 $? >l 9g $K $O!" EvA3!" @5 2r $r 4^ $‘ Hf N( $O 9b $/ $J $k $b $N $N!" $I $A $i $N <j K!$K $* $$ $F $b!" 2r 8u Jd $, B? 2a $. $F 9J $j 9~ $_ $, == J, $K $G $-$J$$$3$H$,$o$+$k!# J8=q $N 0c $$ $K $h $k 2r @: EY $N 0c $$ $K $D $$ $F $O!" J8 $N 5- =R$N ;E J} $K 4X $9 $k 6Q 0l @- $h $j!" ?7 J9 5- ;v $K $* $1 $k 2r $N Cj =P @: EY $N 8~ >e $N $[ $& $,!" WWW J8 =q $N >l 9g $h $j $b Bg$- $$ $H 4| BT $7 $F $$ $? $,!" :# 2s $N <B 83 $G $O $= $N :9 0[ $, $_$i$l$J$+$C$?!# <!$K>H9g$K$h$jCj=P$r8m$C$?Nc$r<($9!# � ?tCM>pJsCj=P$K$*$1$k8mCj=P $?$H$($P!" (12) <ALd El 5~ %? %o!< $N E8 K> Bf $N 9b $5 $O 2? %a!< %H %k $G$9$+!# J8=q 9b $5 #3 #3 #3 #m!$ #1 #0 #0 #0 ?M $r <} MF $9 $k E8 K>Bf!J#1#2#0#mCOE@!K$^$G#1J,4V$G : : : $K$*$$$F$O!" h E8K>Bf , 9b$5 ,333m i $H8mCj=P$7$?!# � I=7A<0$G$"$C$?0Y$K2r@O$G$-$J$+$C$?$b$N %Y!< %9 %i %$ %s <j K! $G $O 9= J8 2r @O $J $I $r ;H $o $J $$ $? $a!" I= 7A <0 $G $b BP 1~ $G $- $k $,!" K\ <j K! $K $* $$ $F $O!" ?t CM >p Js $N 0l It $, 0l CW $9 $k $b $N $N @5 $7 $/ $J $$ 2r $, 2C E@ 9‘ L\ $N $? $a $K Aj BP E* $K >e 0L $H $J $k $3 $H $, $"$k$N$G!"@:EY$,0-$/$J$C$?!# 7 4XO"8&5f Srihari et al.[SL99] $KBe I=$5 $l$k 4pK\E* $J QA %7%9 %F %‘ $K $* $$ $F $O!" 8G M- I= 8= Cj =P $, =E MW $J Lr 3d $r 2L $? $7 $F $$$k!# 2f!9$N 8& 5f$O!" 4W1H 7? $N <ALd $K$* $$ $F8G M- I= 8= Cj =P $G BP 1~ $7 $E $i $$ ?t CM I= 8= $r 07$C $F $$ $k E@ $G => Mh $N 8G M- I= 8= Cj =P $K 4p $E $/ <j K! $H Aj Jd E* $G $" $k $H 9M $( $i$l$k!# 0l J}!" L? Bj %l %Y %k $N >H 9g $K =E E@ $r $* $$ $? 8& 5f $H $7 $F $O!" B< ED $i [ B<ED 00] $N 8& 5f $, $" $k!#$= $N <j K! $O!" <A Ld J8 $J $i $S $K %Q%C %;!< %8 Cf $N J8 $N N> <T $K JQ 7A 5, B’ $r E, MQ $7!$ >H 9g 2D G= $J 9= B$ $r 8+ $D $1!" 2r $r F@ $k $H $$ $& $b $N $G $" $k!# $3 $l $O!" L? Bj $N >H 9g $r 9T $J $& $? $a $N 0l $D $N <j K! $G $" $k $,!" $d $O $j!" %3 %9 %H $, 9b $$ $h $& $G $" $k!# >\ :Y $J L? Bj %l %Y %k $N >H 9g $r 9T $J $& A0 $K!" 2f!9 $N <j K! $K $h $k ?t CM >p Js Cj =P $r AH $_ 9g $o $; $l $P!" ?t CM I= 8= $r 2r $H $9 $k >l 9g$N%3%9%H$N:o8:$,4|BT$G$-$k!# 8 $^$H$a K\ 9F $G $O!" QA %7 %9 %F %‘ $N =i 4| 2r $r 9J $j 9~ $‘ $H $$ $& L\ E* $G!" ?t CM >p Js Cj =P $r 9T $J $& <j K! $K $D $$ $F 9M ;! $7 $?!# $3 $N 5; =Q $O!" 8G M- I= 8= Cj =P 5; =Q $r Jd $& $b $N $H $7 $F!" 0L CV IU $1 $i $l $k $,!" ?t CM >p Js $K 4X $9 $k 8! :w <A Ld $K $* $$ $F!" 40 A4 $J L? Bj >H 9g $r 9T $J $o $:!" ?t CM >p Js F1 ;N $N 9= B$ E* $J >H 9g $r 9T $J $& $@ $1 $G $b!" $= $l C1 FH $G!" $" $k Dx EY $N @: EY $N QA $r 9T $J $& $3 $H $, $G $- $k $3 $H $,!" >. 5, LO $J$,$i<B:]$NJ8=q$K4p$E$/<B83$G3NG’$G$-$?!# :# 8e $N 2] Bj $H $7 $F $O!" 0J 2< $N $b $N $, $" $k!# $^ $:!" ?t CM >p Js $N 9= B$ 2r @O $N @: EY $, $^ $@ == J, $G $O $J $$ E@ $G $" $k!# :# 8e!" <B Nc $K 4p $E $-!" $= $N 8~ >e $r L\ ;X $9!# $5 $i $K!" :# 2s <B 83 $G Mx MQ $7 $? 2C E@ $N E@ ?t $O $R $H <j $G 3d $j ?6$C $? $b $N $G $" $k $,!" <B Nc $K 4p $E $- :G E, $J E@ ?t $r 8+ $D $1$kI,MW$,$"$k!# ;29MJ88% [SL99] Rohini Srihari and W ei Li. Information ex- traction supp orted question answering. In Pr o c e e dings of The Eighth T ext R etr eival Confer enc e TREC 8 , 1999. [TRE99] TREC Pro ject. Pr o c e e dings of The Eighth T ext R etr eival Confer enc e TREC 8 . http://trec.nist.go v/pubs/trec8/ t8 pro ceedings.html, 1999. [TRE00] TREC Pro ject. Pr o c e e dings of The Eighth T ext R etr eival Confer enc e TREC 9 . http://trec.nist.go v/pubs/trec9/ t9 pro ceedings.html, 2000. [ B<ED 00] B< ED ?? <y , Fb ;3 >- IW , 0f :4 86 6Q . <A Ld 1~ Ez %7 %9 %F%‘ $r MQ $$$? >p Js Cj=P . 8@ 8l=h M} 3X 2qBh 6 2s G/ <! Bg 2q H/ I= O@ J8 =8 . 8@ 8l =h M} 3X 2q , 3 7n 2000.