Bh 6 2s%^%k%A%(!<%8%’%s%H$H6(D47W;;%o!<%/%7%g%C%W%]%9%?%;%C%7%g%s 1997 G/ 12 7n 19 F| JBNs@)Ls:GE,2=LdBj2r7h$H$7$F$N%F%-%9%H2r@O 5H8+5#I’ y � 5HED9(OB y CS8}BgJe z EDB<D>G7 z y ?@8MBg3X<+A32J3X8&5f2J z ?@8MBg3X9)3XIt ?@8M;TFg6hO;9CBfD. 1-1 f yoshi,sarion,ikeguchi,tamura g @timpani.seg.kobe-u.ac.jp Abstract This pap er prop oses a new approach to text analysis, in which incremental analysis is realised by viewing text analysis as concurrent constraint optimisation problem solving. Multiple agents work concurrently and co op eratively to solv e the constraint optimisation problem. Links representing dep endency and correferen tialit y relations b etw een t w o words are considered as the agents. Ev ery time a word is inserted or deleted, the agents holding the prioritised constraints relev an t to the words are either generated or remo v ed. W e ha v e applied this mo del to an analysis of dep endency and correferen tialit y in Japanese texts. 1 $O$8$a$K => Mh$N <+A38@ 8l=h M}%7%9 %F%‘ $K$* $1$kF~ NO%F %-%9%H 2r@O 7O$NB? $/$O!$ 7ABV AG2r@O 7O!$9= J82r@O 7O!$>H 1~2r @O7O$J$I$N %b%8%e!<%k$rD>Ns$K$D$J$$ $@9=@.$r$7$F$*$j!$3F%b %8%e!<%k$G$N=hM}$O!$$=$l 0JA0$N%b%8%e!<%k$G $NF~NOA4BN$K BP$9$k=hM}$,40N;$7$? ;~E@$G=i$a$F5/F0$5$l$k %P%C%A<0$G$"$k!%$3$N$h$&$J D>Ns!&%P%C%A<0$N%b %8%e!<%k9=@.$O!$F~ NO$,40N;$7$F$$$J$$;~E@ $G$b0UL#E*$K$^$H$^$j$N $"$kItJ,$KBP$9$k2r<a$r =PNO$9$kI,MW$, $"$kF1;~DLLu %7%9%F%‘$d!$?M4V$H$N$d$j$H $j$r<+A3$K$+$D1_3j$K9T $J$&I,MW$,$"$kBPOC%7%9 %F%‘$J$I$N9bEY$J <+A38@8l=hM}%7%9%F%‘$K$OE,$7$F$J$$!% $3 $N$h$& $J%7 %9%F %‘$KE, MQ2D G=$J%F %-%9 %H2r@O 7O$O!$ A2?J@- $HB( 1~@-$r Hw$( $F$$$F $$$J $1$l $P$J$i $J$$!% A2?J@-$O!$%F%- %9%H$NJQ2=$r8!CN$7$?8e $G$-$k$@$1B.$d$+$K!$$=$N JQ2=$K4XO"$9$kItJ,$N2r <a$@$1$r99?7$G$- $k ( 4X O" $7 $J$$ It J,$N L5 BL$J 99 ?7$r Hr $1$k ) G= NO$G $" $k!%%F %- %9%H $N JQ 2=$H $7 $F!$%F %- %9%H $N G$0U $N 0LCV $X $N ?7$?$J8l6g$N DI2C$HG$0U$N4{B88l6g$N:o =|$KBP1~$G$-$kA2?J@-$, 9-5A$NA2?J@-$G$"$k!%9-5A $NA2?J@-$r;}$D2r @O7O $H$7$F$O!$ %A%c!<%H9= J82r@O K!$K4p$E $/<jK! $,$3$l $^$G$KDs 0F$5$l $F$$$k [Wir89] !%$3$l $KBP$7 $F!$695A $NA2 ?J@-$r ;}$D2r @O7O [Mel85, Had87, AIOT93, Mil95] $O!$%F%- %9%H$N JQ2=$H$7 $F!$?7$? $J8l6g $N%F%- %9%H 1&C<$X$NDI2C$N$_$r5v$7$F$*$j!$DL>o!$8l$,0l8lDI2C$5$l$k$?$S$K2r<a$r99?7$9$k!% B( 1~@-$O!$ E,@Z $J2r <a$r5v MF$G $-$k;~ 4VFb $K8+$D $1=P $9$3$H $,$G $-$kG= NO$G $"$k!%%F %-%9 %H2r <a$N[# Kf@- 2r>C$O!$ 2DG=$J2r <a$NCf$+$i <o!9$NA*9% $K4p$E$$$F :GE,$J2r <a$rA*$S=P $9$3$H$K $h$C$F<B8=$5 $l$k [YJN + 97] � 7s %7%c!<%W ( 3t ) %=%U%H;v6H?d?J%;%s%?!< 1

$,!$0lHL$K!$2;@< 8@8l=hM}$J$I$N$h$&$K;~ 4VE*@)Ls$,87$7$$>u67$N 2<$G$O!$??$N:GE,2r$r>o$K 8+$D$1=P$9$3$H $OMF0W$G$O$J $$!%$3$N$h$&$J>u672<$G$O!$ ??$N:GE,2r$r8+$D$1=P$9 $?$a$K2aEY$K;~4V$rHq$d $9$3$H$h$j$b!$B( 1~E*$K=‘:GE,2r$r 8+$D$1=P$9$3$H$NJ}$,=EMW$G$"$k [Men94] !%=>$C$F!$K\9F$G$O!$%F%-%9 %H2r@O$K$*$1$k??$N :GE,2r$r5a$a$k<jK!$G$O$J$/!$5vMF$5$l$k;~4VFb$G=‘:GE,2r$r5a$a$k<jK!$r3+H/$9$k$3$H$K=EE@$rCV$/!% 9- 5A$NA2 ?J@- $HB( 1~@-$r Hw$( $?%F%- %9%H 2r@O7O $r<B 8=$9$k $?$a $K!$%F%- %9%H $N2r<a $r!$Fs $D$N J8@a$r 7k$V J8 K! E* $J %j %s %/ $N =8 9g $G I= $7!$ 3F %j %s %/ $r J, ;6 @) Ls :G E, 2= Ld Bj $K $* $1 $k %(!< %8%’ %s %H $H $_ $J $9!% $3 $l $K $h$C $F!$%F%-%9%H 2r@O$O!$3F%(!<%8%’%s%H$,B> $N%(!<%8%’%s%H$H$NDL?. $K$h$C$F%(!<%8%’%s%H72$K $*$1$k<+8J$NLr 3d$r7hDj$9$k 2aDx$H$_$J$5$l$k!%$J$*!$%F %-%9%H2r@O$r@)Ls:GE,2= LdBj2r7h$HB*$($k$H$$$& E@$GK\<jK!$HN‘;w $7$?<jK!$H$7 $F!$78$j<u$14X78$rM%@hEY IU$-@)Ls%^%H%j%C%/%9$GI= 8=$7@)LsEAGE$K$h$C$F[#Kf @-$N2r>C$r9T$J $&<jK!$,$3$l$^$G$KDs0F$5$l$F$$$k [Mar90, Nag90] !% %F %-%9 %H$K?7 $?$J J8@a$, DI2C $5$l $k$?$S $K!$$" $k$$$O!$ 4{B8 $NJ8@a $,:o =|$5 $l$k$? $S$K!$ $=$l$i $r7k $V%j %s%/$9$J$o$A %(!<%8%’%s%H$,F0E*$K@8@. $5$l$?$j>CLG$7$?$j$9 $k$H9M$($k$H!$$3$N$h$&$J %(!<%8%’%s%H$NF0E* $J @8 @. $H >C LG $K $h$C $F!$ 2r <a $rA2 ?J E* $K 99 ?7 $9 $k $3 $H $, $G $- $k $h $& $K $J $k!% %F %- %9 %H $NJQ 2= $, 8! CN $5 $l $? $H $-!$F0:n$9$k I,MW$,$"$k$N$O!$$=$NJQ 2=$K$h$C$F1F6A$r<u$1$k %(!<%8%’%s%H$@$1$G$"$j!$ $=$l0J30$N%(!<%8%’ %s%H$OF0:n$9$kI,MW$O$J$$$N$G!$%F%-%9%H$N6I=jE*$JJQ2=$,%F%-%9%HA4BN$N:F2r@O$K$D$J$,$k$3$H$O$J$$!% 2r @O7O $,B(1~ E*$K ?6Iq $($k $h$& $K$9$k $?$a $K!$$" $k%(!< %8%’%s%H $,DL ?.$G $-$k %(!<%8%’%s %H$N HO0O $r!$B8 :_$9$k%(!<%8%’ %s%H72$N0lIt$K8BDj$7!$ %(!<%8%’%s%H$,6I=jE*$K?6 Iq$($k$h$&$K$9$k!%%(!< %8%’%s%H$r6I=jE* $KF0:n$5$;$k$3$H$G!$2r@O7OA4BN$N=hM}8zN(8~>e$,4|BT$5$l$k!% 2 ;YG[=>B0%j%s%/$H>H1~%j%s%/$K$h$k2r<a$NI=8= K\ 9F$G $O!$%F%- %9%H $N2r<a $rFs <oN‘ $NFs9‘ 4X78 $N=89g $GI= $9!%0l$D $O!$=> B0MW AG$H;Y G[MW AG$N4V $N;Y G[=> B04X78$G$"$j!$ $b$&0l$D$O!$@h9TMWAG$H>H1~ MWAG (anaphoric) $N4V$NA0J}>H1~4X78$G$" $k!%$"$kJ8$K$*$$$F!$ Fs$D $NJ8@a w i $H w j $N 4V$G<! $N>r7o $,K~$? $5$l $k$H$-!$ N><T$N 4V$G;Y G[=>B0 4X78 $,@.$j N)$A!$ w i $, w j $K=> B0 $9 $k!$ $^ $? $O w j $, w i $r ;Y G[ $9 $k $H $$ $&!% w i $, w j $K => B0 $9 $k $9 $k $H $-!$ $= $l $i $r w i $+ $i w j $X 8~ $+ $& %j%s%/ ( 0J9_!$;YG[=>B0%j%s%/$H8F$V ) $G7k$V!% 1. w i $, w j $NA0J}$K8=$l$k!% 2. w i $N=>B0B0@-$H w j $N;YG[B0@-$,AjMF$l$k!% 3. w i $H w j $r7k$V;YG[=>B0%j%s%/$H8r:9$9$kB>$N;YG[=>B0%j%s%/$,B8:_$7$J$$!% E, 3J$J F| K\ 8lJ8 $G $O!$$= $l $r9= @. $9 $k$9 $Y $F$N J8 @a ( $? $@ $7!$J8 Kv $N J8@a $r =|$/ ) $O!$ >e5- $N >r7o $r K~$? $9 J8 @a$N$&$A!$M#0l$D$NJ8@a$K=>B0$9$k!% K\ 9F $G $O!$ 4h 7r$J 2r @O $r <B 8= $9$k $? $a $K!$ >r 7o 2 $H 3 $r @dBP E* $J >r 7o $H $O$_ $J $5 $:!$ M% @hE* $J >r 7o $H $_ $J $9!%>r 7o 2 $H 3 $r@d BPE* $J>r 7o$H $_$J $9$H!$ $3$l $i$r K~$? $5$J $$2r<a $O4~ 5Q$5 $l$k $,!$M% @hE* $J>r 7o$H $_$J $9 $H!$ $3$l $i $r K~$? $5 $J$$ 2r <a$O!$ E, 3J $J2r <a $HHf 3S $7$? $H $- $NAj BP E*$J NI $5 ( M% @h EY ) $, 2< $,$k $@ $1$G!$ 4~ 5Q $5$l$:$KJ];}$5$l$k!%$3$N$?$a!$ITE,3J$JJ8$KBP$7$F$b2?$i$+$N2r<a$r=PNO$9$k$3$H$,$G$-$k!% Fs $D$N%F %-%9%H 9=@.MW AG$N4V $G>H1~ $,@.$j N)$D$+ $I$&$+ $NH=CG $O!$DD=R 05=L%Q %i%@%$ %‘ [JYN + 95] $K 4p$E $$$F9T$J$&!%DD =R05=L$O!$$"$kI=8=$G8@5Z $7$?;v>]$K%F%-%9%H$N8e J}$G:F$S8@5Z$9$k$H$-!$0J A0$NI=8=$r05=L $7$? 8@8l7A <0$,MQ $$$i$l $k8=>] $G$"$k!% DD=R=LLs $K4X$9 $k5,HO $O!$40A4 7A (full form) 1 $, %<%m7A$K =LLs$5 $l$k 2aDx $r 11 CJ3, $NDD =R=L LsEY$K J,N‘ $7!$;X $98@ 8lI=8= $NDD =R=L LsEY $H;X$5 $l$k 8@8l I=8= $NDD =R=LLs EY$N 4V$G @. $jN) $D>r7o $r5- =R$7$? $b$N$G $"$k!%Fs $D$N J8@a w i $H w j $N4V$G <!$N>r 7o$,K~ $?$5 $l$k$H $-!$ w j $, w i $r ;X$9 $H$$$$!$$=$l$i$r w j $+$i w i $X8~$+$&%j%s%/ ( 0J9_!$>H1~%j%s%/$H8F$V ) $G7k$V!% 1. w i $O w j $NA0J}$K8=$l$k!% 1 =q$-<j$,5-=R$7$h$&$H$7$F$$$k;vJA$K$D$$$F$NCN<1$rFI$_<j$,A4$/;}$C$F$$$J$$$H=q$-<j$,H=CG$7$?$H$-$KMQ$$$k8@8lI=8=!% 2

?^ 1: %5%s%W%k%F%-%9%H$N;YG[=>B0%j%s%/$H>H1~%j%s%/ 2. w i $N0UL#$H w j $N0UL#$,L7=b$7$J$$!% 3. w j $O w i $r05=L$7$?8@8lI=8=$G$"$k!%$9$J$o$A!$ w j $NDD=R05=LEY$O w i $NDD=R05=LEY$h$j$bDc$$!% %F%- %9%H $,$3$l $i$N >r7o $K=>$C$F $$$k $J$i$P!$ DL>o!$ %F%-%9 %H$N FI$_ <j$O=L Ls7A (depredicated form) 2 $+$i 40A47A$rI|85$9$k$3$H$,$G$-$k$N$G!$$=$N%F%-%9%H$OE,3J$G$"$k$H$_$J$;$k!% 3 J,;6@)Ls:GE,2=LdBj @)Ls:GE,2=LdBj$O!$0lHL$K!$ 1) N 8D$NJQ?t v 1 ; v 2 ; � � � ; v N !$ 2) 3FJQ?t v i $,CM$r$H$kM-8BNN0h D 1 ; D 2 ; � � � ; D N !$ 3) JQ?t$X$NCM$N3d $jEv$F$K4X$9$k @)Ls!$ 4) 3d$jEv$F$KBP $9$kI>2A4X?t$G 9=@.$5$l$k!%@)Ls:G E,2=LdBj$r2r$/ $3$H$O!$@)Ls$r $9$Y$FK~$?$9JQ?t$X$NCM 3d$jEv$F$N$&$A!$I>2A4X?t $,:GE,CM$rJV$9$h$&$J3d $jEv$F$r8+$D$1$k $3$H$G$"$k!%J, ;6@)Ls:GE,2=LdBj$O!$JQ ?t!$@)Ls!$I>2A4X?t$,3F%(!< %8%’%s%H$KJ,;6$5$l$?@) Ls:GE,2=LdBj$G $"$k!%3F%(!<%8%’%s %H$O!$<+J,$,CN$C$F$$$k@) Ls$r$9$Y$FK~$?$7!$I>2A 4X?t$+$iJV$5$l$kCM$, :GE,CM$H$J$k$h $&$K!$<+J,$,CN$C$F$$$k3FJQ?t$KCM$r3d$jEv$F$k!% 4 %(!<%8%’%s%H$N@8@. K\ 9F $G Ds 0F $9 $k %F %- %9 %H 2r @O %b %G %k $G $O!$ ;Y G[ => B0 %j %s %/ $H >H 1~ %j %s %/ $r J, ;6 @) Ls :G E, 2= Ld Bj $K $* $1 $k %(!<%8%’%s%H$H $_$J$9!%%(!<%8%’%s%H$O!$%(!< %8%’%s%H@8@.7O$K$h$C$F!$ 7ABVAG2r@O7k2L$+$i@8 @.$5$l$k$b$N $H$9$k!%<!$N$h$&$J4JC1$J%F%-%9%H$r9M$($k!% >/G/$,$?$3$rMH$2$F$$$?!% $=$l$O6u9b$/Iq$$>e$,$C$F$$$?!% $3$N%F%-%9%H$KBP$7$F$O!$?^ 1 $K<($9%(!<%8%’%s%H$,@8@.$5$l$k!% $"$k%j%s%/$KBP1~$9$k%(!<%8%’%s%H A $O!$ 0lHL$K!$ 1) A $N;OE@B&$NJ8@a$N8l5A ( 0UL#AG@- ) !$ 2) A $N=*E@B&$NJ8@a$N8l5A!$ 3) A $H ;OE@$r6&M-$9$k%(!< 2 FI$_<j$K4{CN$G$"$k$H=q$-<j$,H=CG$7$?>pJs$rL@<($7$J$$8@8lI=8=!% 3

%(!<%8%’%s%H M%@hEYIU$-@)Ls%j%9%H A 1 [5 : A 2 = inactive ; 0 : A 2 = active] A 2 [5 : A 1 = inactive ^ A 3 = inactive ; 0 : A 1 = active _ A 3 = active] A 3 [5 : A 2 = inactive ; � 99 : A 2 = active] A 4 [5 : tako.SC = kite ^ ageru.SC = y ; 5 : tako.SC = o ctopus ^ ageru.SC = fry ; � 5 : tako.SC = o ctopus ^ ageru.SC = y ; � 5 : tako.SC = kite ^ ageru.SC = fry] A 5 [5 : tako.SC = kite ^ sore.SC = kite ; 5 : tako.SC = o ctopus ^ sore.SC = o ctopus ; 0 : tako.SC = o ctopus ^ sore.SC = kite ; 0 : tako.SC = kite ^ sore.SC = o ctopus] A 6 [5 : sore.SC = kite ^ maiagaru.SC = soar ; � 5 : sore.SC = o ctopus ^ maiagaru.SC = soar] A 7 [5 : true] I= 1: %5%s%W%k%F%-%9%H$K$*$1$kM%@hEYIU$-@)Ls%j%9%H %8%’%s%HL>!$ 4) A $H=*E@$r6&M-$9$k%(!<%8%’%s%HL>!$ 5) A $H8r:9$9$k2DG=@-$,$"$k%(!<%8%’%s%HL>$rJQ?t$H $9$k M%@hEYIU $-@)Ls $r;}$D!%%5 %s%W%k %F%-%9%H $K$*$1 $k3F%(!<%8%’ %s%H$,;} $DM%@h EYIU$-@) Ls$rI= 1 $K<($9!% Nc $( $P!$ A 4 $N M% @h EY IU $- @) Ls $K $* $$ $F!$ JQ ?t \tako.SC" $O!$ !V$? $3!W $N 0U L# AG @- $r 0U L# $9 $k!% !V$? $3!W $K $O \kite" $H \o ctopus" $N FsDL $j $N8l 5A ( 0UL# AG @- ) $, $"$j!$ !VMH $2$k!W $K $O \ y" $H \fry" $NFs DL $j$N 8l 5A$, $"$k $b$N$H$9 $k$H!$!V$? $3$r!W$H !VMH$2$F$$ $?!W$r7k $V;YG[ =>B0%j%s %/$KBP 1~$9$k %(!<%8%’%s%H A 4 $N M%@hEY IU$- @)Ls %j%9%H $O!$ \kite" $H \ y" $N4V!$ \o ctopus" $H \fry" $N 4V$G$O $=$l $>$lA* Br@) 8B 3 $,K~ $?$5$l $k$,!$ \o ctopus" $H \ y" $N4V!$ \kite" $H \fry" $N4V$G$O$=$l$>$l$NA*Br@)8B$,K~$?$5$l$J$$$3$H$rI=$7$F$$$k!%%(!< %8%’ %s %H $O!$ A* Br @) 8B $r GK $k 2r<a $r!$ A* Br @) 8B $r K~ $? $9 2r <a $N I> 2A CM $h $j $b I> 2A CM $, Dc$$ 2r <a $H $7 $F J] ;} $9 $k!%$3$l$K$h$C$F!$HfSH$J$I$KBP$7$F4h7r$J2r@O$,<B8=$G$-$k!% !V>. $5 $$!W$N => B0 B0@- $O !V>/G/!W $N ;Y G[B0 @- $H$b !V$? $3!W$N ;Y G[ B0@- $H $bAj MF $l $k$,!$ 2 @a $G=R $Y $?!VJ8 @a $O B> $N M# 0l $D $N J8 @a $K => B0 $9 $k!W $H $$ $& ;Y G[ => B0 $N @) Ls $+ $i!$ $" $k 0l $D $N 2r <a $G $O!$ %(!< %8%’ %s %H A 1 $H A 2 $N $$ $: $l$+ 0l J} $7 $+3h @- >u BV $K $J$l $J $$!% =>$C $F!$%(!< %8%’ %s %H A 2 $, 3h @- >u BV$+ $I $& $+ $r!$ %(!<%8%’ %s %H A 1 $NM% @hEY IU$- @)Ls $H$7 $F5- =R$7 $F$* $+$J $1$l $P$J $i$J $$!%%(!< %8%’%s%H A 1 $O!$ $=$N M%@h EYIU $-@) Ls%j %9%H$NBh0lMWAG$,??$G$"$k$H$-!$3h@->uBV$K$J$l$k!% %(!<%8%’%s%H A 2 $O!$$^$?!$%(!<%8%’%s%H A 3 $H$b6%9g$9$k$N$G!$%(!<%8%’%s%H A 2 $NM%@hEYIU$-@)Ls$K$O!$ %(!< %8%’ %s %H A 1 $N >u BV $@ $1$G $J $/!$ %(!< %8%’ %s%H A 3 $N >u BV $b 5-=R $5 $l $k!% $? $H$( %(!< %8%’ %s %H A 2 $, IT 3h @->u BV$H$J$C$F $b!$E,3J $J2r<a $O@8@.$G $-$k$,!$ %(!<%8%’%s %H A 3 $, IT3h@- >uBV$H$J $k$H@8 @.$G$- $J$$!%=>$C $F!$ %(!<%8%’ %s%H A 3 $,IT 3h@- >uBV $K$J $k$N $r $G$- $k$@ $1Hr $1$k $?$a $K!$%(!< %8%’%s %H A 3 $N M% @hEY IU$- @)Ls %j%9%H$NBhFsMWAG$NI>2ACM$O!$B>$NCM$KHf$Y$F$+$J$jDc$/@_Dj$5$l$k!% Be L> ;l !V$=$l!W $O L> ;l!V$? $3!W $r ;X$; $k!$ $9 $J$o $A!$ !V$= $l!W$H !V$? $3!W $, 2 @a $G =R$Y $? >H 1~@) Ls $r K~$? $92DG=@-$,$"$k$N$G!$GK@~$G<($7$?%(!<%8%’%s%H A 5 $,@8@.$5$l$k!% 3 J8@a4V$N0UL#E*$J@09g@-$K4X$9$k>r7o!% 4

?^ 2: %5%s%W%k%F%-%9%H$K$*$1$k%(!<%8%’%s%HDL?.%M%C%H%o!<%/ 5 %(!<%8%’%s%H4V$N6%9g2r>C 2r @O2a Dx$G!$JQ ?t$X $NCM $N3d $jEv $F$K4X $7$F!$ %(!<%8%’ %s%H 4V$G6% 9g$, @8$8 $k$3 $H$,$" $k!%$3 $N$? $a!$$9 $Y$F$N%(!<%8%’%s %H$,:GE,$J3d$jEv$F$r 3MF@$G$-$k$H$O8B$i$J $$!%3F%(!<%8%’%s%H$O!$$G$-$k $@$1NI$$3d$jEv $F$,3MF@$G$- $k$h$&$K?6Iq$&!%$9$J$o $A!$8e=R$9$k%W%m%H%3%k $K=>$C$FB>$N%(!<%8%’%s%H$H DL?.$r9T$J$$!$:G =* E* $K9g 0U $K C# $9$k!% K\ 9F $N%b %G %k $G $O!$$" $k %(!< %8%’ %s%H A $, DL ?. $G $-$k %(!< %8%’ %s%H $r!$ <! $N Fs<o N‘ $K @)8B$7$F$$$k!% 1. $"$kJ8@a$r%(!<%8%’%s%H A $H6&M-$9$k%(!<%8%’%s%H 2. %(!<%8%’%s%H A $H8r:9$9$k2DG=@-$,$"$k%(!<%8%’%s%H %5%s%W%k%F%-%9%H$K$*$1$k%(!<%8%’%s%H4V$NDL?.%M%C%H%o!<%/$r?^ 2 $K<($9!% %(!<%8%’%s%H4V$N@)Ls$O!$<B@~ $G7k$P$l$?%(!< %8%’%s%H4V$K$N$_B8:_$9 $k!%GK@~$G7k$P$l$?%(!<%8%’ %s%H$O8_$$$KDL?.$9$k $3$H$,$G$-$k$,!$ $=$l$i $N4V$K$O@) Ls$,$J$$$N $G!$DL?.$9$k I,MW$O$J$$!% Nc$($P!$%(!<%8%’ %s%H A 1 !$ A 2 !$ A 3 $O!$DL?. @~$rDL $8$F 8_$$ $KDL ?.$G $-$k $,!$ A 1 $H A 3 $, DL?. $9$k I,MW $O$J $$!%$3 $l$KBP $7$F!$ A4BN $G:G E,$J 2r<a $rH/ 8+$9 $k$? $a $K $O!$ %(!< %8%’ %s %H A 4 $H A 6 $N 4V $G DL ?. $r 9T $J $& I, MW $, $" $k $,!$ K\ 9F $N %b %G %k $G $O!$ A 4 $H A 6 $O J8 @a $r 6& M- $7 $J $$ $7 8r :9 $b $7 $J $$ $N $G!$ DL ?. $9 $k $3 $H $O $G $- $J $$!% $3 $N $h $& $K!$ $" $k %(!< %8%’ %s %H $, DL ?. $G $- $k HO 0O$r!$B8:_$9$k %(!<%8%’%s%H72$N0lIt$K8B Dj$9$k$H!$A4BN$G$N:GE, 2r<a$,H/8+$G$-$J$/$J$k $3$H$,$"$k!%$7$+ $7!$$3$N$h$&$J @)8B$r@_$1$k$3$H$K$h$C $F!$%(!<%8%’%s%H$,6I=jE*$K =hM}$r?J$a$k$3$H$,2D G=$K$J$j!$=‘:GE, 2r<a$rE,@Z$J;~4VFb$GH/8+$9$k$3$H$,2DG=$K$J$k!% <B @~ $G 7k $P $l $F $$ $J $$ %(!< %8%’ %s %H $O!$ 8_ $$ $K FH N) $K F0 :n $9 $k $3 $H $, $G $- $k!% ?^ 2 $G $O!$ A 1 !$ A 2 !$ A 3 $+ $i @.$k %0 %k!< %W!$ A 4 $H A 5 $+ $i @. $k%0 %k!< %W!$ A 7 $+$i @. $k %0 %k!<%W $N ;0 $D$N %0 %k!< %W $,JB Ns $K F0 :n$G $- $k!% %(!<%8%’%s%H A $O!$<!$NDL?.%W%m%H%3%k$K=>$C$FF0:n$9$k!% 1. 8=:_$NCM3d$jEv$F$,:GE,$J$i$P!$2?$b$7$J$$!% 2. $b $7$=$& $G$J$1 $l$P!$8= :_$NCM 3d$j Ev$F$r $h$jNI $$$b$N $KJQ99 $7$?$$ ;]$r!$DL ?.@~$G D>@\7k $P$l$F $$$k 3F%(!<%8%’%s%H$KEA$($k!% 3. %(!<%8%’%s%H A $N0U?^$rCN$C$?%(!<%8%’%s%H B $O!$ A $,9T$J$&CM3d$jEv$F$NJQ99$K$h$C$F B $NI>2ACM $,$I $l$@ $1A}8: $9$k $+$r A $K JVEz$9 $k!%$3 $3$G!$ %(!<%8%’ %s%H B $O!$%(!< %8%’%s %H A $,CN $i$J $$JQ?t $X$NCM3d$jEv$F$NJQ99$O9T$J$o$J$$$H$$$&>r7o$N2<$G!$I>2ACM$NA}8:$N8+@Q$j$r9T$J$&!% 4. %(!< %8%’%s%H A $O!$8=:_$NCM3d$jEv$F$rJQ99$7$?>l 9g$NI>2ACM$NA}2CJ,$K!$DL?.@~$GD>@\7k$P $l$F$$$k 3F%(!<%8%’ %s%H $NI>2A CM$NA} 8:J,$r 2C$(!$$= $NOB$, @5$J$i $PCM 3d$jEv $F$r<B :]$KJQ 99$7!$@5 $G$J$1 $l$P JQ99$rCGG0$9$k!% 5

$3 $N %W%m %H %3 %k$G $O!$ I> 2ACM $N 8+ @Q$j $r 9T $J$& :] $K!$ %(!<%8%’ %s %H A $K $H$C$F L$ CN $NJQ ?t $X $NCM 3d $j Ev$F $N JQ99$O9T$J$o $J$$$H$$$&>r7o$r@_$1 $k$3$H$K$h$C$F!$%(!<%8%’%s%H $NDL?.$NHO0O$rM^$($F $$$k!%$b$7!$$3$N$h $& $J>r 7o $r @_$1 $J $1$l $P!$ CM3d $j Ev $F$N 0l 4S@- $r J] $D$? $a $K!$%(!< %8%’ %s %H B $OBh ;0 $N%(!< %8%’ %s %H$H DL ?. $7$J$1$l$P$J$i$J$/$J$k!% %5 %s %W %k %F %-%9 %H $N 2r @O 2a Dx $N$" $k ;~ E@ $G!$ %(!< %8%’%s %H A 4 $, I= 1 $N M% @h EY IU $- @)Ls %j %9 %H $N Bh 0lMW AG $G<( $5$l $k>u BV$K $"$j!$ %(!<%8%’ %s%H A 5 $H A 6 $,$= $l$> $l$N M%@h EYIU$- @)Ls %j%9 %H$N BhFs MWAG $G<( $5$l $k>u BV $K$" $k$H $9$k!% DL?. $O!$:G E,$J CM3d $j Ev$F $rF@ $F$$ $J$$ %(!<%8%’ %s%H A 5 $H A 6 $K$h$C $F3+ ;O $5$l $k!%:#!$ %(!<%8%’%s%H A 5 $+$iF0:n$7$O$8$a$k$H $b$N$9$k!%%(!<%8%’%s%H A 5 $O!$JQ?t \sore.SC" $NCM$r \o ctopus" $+ $i \kite" $K JQ 99 $9 $l $P!$ :G E, $J CM 3d $j Ev $F $r 3MF@ $9 $k $3 $H $, $G $- $k!% %(!< %8%’ %s %H A 4 $O $3 $N JQ 99 $K $h $k 1F 6A$r <u$1$J $$$,!$%(!< %8%’%s%H A 6 $O!$$3 $NJQ99$K $h$C$F!$:G E,$JCM 3d$jEv $F$rF@ $k$3$H $,$G$-$k!% =>$C$F!$ $3$N>l9g!$;0$D$N%(!<%8%’%s%H4V$KCM3d$jEv$F$N6%9g$O@8$8$:!$A4BN$G$N:GE,CM 15 E@$,F@$i$l$k!% <!$K!$%(!<%8%’%s%H$NDL?.HO0O$r@)8B$7$F$$$k$?$a$K!$=hM}$,6I=j:GE,$K4Y$kNc$r<($9!%%(!<%8%’%s%H A 4 !$ A 5 !$ A 6 $,!$$= $l $> $l $N M% @h EY IU $- @) Ls %j %9 %H $N Bh Fs MW AG $G <( $5 $l $k >u BV $K$" $k $H 2> Dj $9 $k!% %(!< %8%’ %s %H A 6 $O!$JQ ?t \sore.SC" $NCM$r \o ctopus" $+$i \kite" $K JQ99$9$l$P!$ :GE,$J>uBV $K0\$j!$I>2ACM $, 10 E@>e$, $k!% $3 $NJQ 99 $, <B 9T$5 $l $l $P!$ %(!<%8%’ %s %H A 5 $N I>2A CM $O 5 E@ 2< $,$k $,!$ A4 BN $H$7 $F $O!$ %(!< %8%’%s %H A 6 $N A} J, 10 E@$r 2C $( $k$H!$ 5 E@ $" $, $k$N $G!$ $3 $NJQ 99 $O <B9T $5 $l $k!% $=$N 8e!$ %(!< %8%’%s %H A 5 $O!$ :G E,$N >u BV $K La $k $? $a $N DL ?. $r 3+ ;O $9 $k!% :G E, $N >u BV $K La $k $? $a $K $O!$ %(!< %8%’ %s %H A 5 $O!$ JQ ?t \tako.SC" $N CM $r \kite" $K JQ 99 $7 $J $1 $l $P $J $i $J $$!% $3 $N JQ 99 $, <B 9T $5 $l $l $P!$ %(!< %8%’ %s %H A 5 $N I> 2A CM $, 5 E@ >e $, $k $,!$ %(!< %8%’%s %H A 4 $O!$ Bh;M MW AG$G <( $5 $l$k >u BV $K$J $j I>2A CM $, 10 E@ 2<$, $k $N$G!$ A4 BN $H$7 $F $O 5 E@2< $, $k!% $3$N$?$a!$%(!<%8%’%s%H A 5 $O!$JQ?t \tako.SC" $NCM$r \kite" $KJQ99$9$k$3$H$O$G$-$J$$!%=>$C$F!$$I$N%(!< %8%’%s %H$b $3$N>u 67$r 2~A1 $9$k$3 $H$, $G$-$:!$ =hM} $O6I =j:GE, $K4Y $k!%JQ?t \tako.SC" $N CM$r \kite" $K JQ99 $9$k$H!$%(!<%8%’%s%H A 4 $,Bh;MMWAG$G<($5$l$k>uBV$K$^$GMn$A$k860x$O!$%W%m%H%3%k$NBh 3 %9%F%C%W$G!$ A 4 $NI> 2ACM $NA} 8:$N 8+@Q$j $,!$%(!< %8%’%s %H A 5 $K $H$C$F L$CN $NJQ?t \ageru.SC" $X $NCM 3d$j Ev$F $NITJQ $G$" $k $H$$$&>r7o$N2<$G9T$J$o$l$F$$$k$3$H$K$"$k!% 6 <BAu 8=:_!$ Ds0F$7$?%b %G%k$N<BAu $r9T$J$C$F$$ $k!%@)Ls:GE, 2=LdBj$r2r $/%(!<%8%’%s%H $N<BAu$O JA V A $rMQ$$ $F9T$J$C$?!%%F%- %9%H$N7ABVAG2r@O7k2L $+$i@)Ls:GE,2=LdBj$r @8@.$9$k%b%8%e!<%k$N<BAu$, ;D$5$l$F$$$k!%7A BVAG2r@O$K$O7ABVAG2r@O%7%9%F%‘!VCcd%!W [MKY + 97] $H EDR <-=q [EDR96] $rMxMQ$7$F$$$k!% 7 :#8e$N2]Bj <B 83$rDL $8$F!$ $I$N $h$&$J 8@8l 8=>]$r 4^$‘ %F%-%9 %H$r =hM}$7 $?>l 9g$K!$?? $N:G E,2r$+ $i$I $NDx EYN%$l $?6I =j:GE,$K4Y$k$+$rD4$Y!$I,MW$J$i$P!$6I=j:GE,$+$i$NC&=P:v$r8!F$$9$k!% 8 $*$o$j$K A2 ?JE*$G B(1~ E*$J%F %-%9 %H2r@O %7%9 %F%‘$r <B8= $9$k$? $a$N 4pK\E* $J9M $(J}$H $7$F!$ Fs$D$N J8@a $r7k$V J8K! E* %j %s %/ $r %(!< %8%’ %s %H $H $_ $J $7!$ %F %- %9 %H 2r @O $r!$ 3F %(!< %8%’ %s %H $, B> $N %(!< %8%’ %s %H $H $N DL ?. $K $h$C $F %(!<%8%’%s%H72$K $*$1$k<+8J$NLr3d$r7h Dj$9$k2aDx$HB*$($?!%A2 ?J@-$O!$%(!<%8%’%s%H$NF0E* $J@8@.$H>CLG$K $h$C$F!$$^$?B(1~@-$O!$%(!<%8%’%s%H$NDL?.HO0O$N@)8B$K$h$C$F<B8=$5$l$k!% 6

;29MJ88% [AIOT93] =) MU M’ NI , 0KF# 9n C6 , 1| B<3X , ED Cf Jf @Q . A} ?JE* [# Kf@- 2r >C %b%G %k $K 4p$E $$ $? F|K\ 8l 2r @O . %3 %s %T%e!<%?%=%U%H%&%’%" , V ol. 10, No. 1, pp. 29{40, 1993. [EDR96] F|K\EE;R2=<-=q8&5f=j . EDR EE;R2=<-=q 1.5 HG , 1996. [Had87] N. J. Haddo ck. Incremental In terpretation and Combinatory Categorial Grammar. In Pr o c e e dings of the 10th International Joint Confer enc e on Arti�cial Intel ligenc e (IJCAI87) , pp. 661{663, 1987. [JYN + 95] J. Jelinek, T. Y oshimi, O. Nishida, N. T am ura, and H. Murak ami. T ext-Wide MT Grammar. In Pr o c e e dings of the 3r d Natur al L anguage Pr o c essing Paci�c Rim Symp osium (NLPRS95) , pp. 449{454, 1995. [Mar90] H. Maruyama. Structural Disambiguation with Constraint Propagation. In Pr o c e e ding of the 28th Annual Me eting of the Asso ciation for Computational Linguistics (ACL90) , pp. 31{38, 1990. [Mel85] C. S. Mellish. Computer Interpr etation of Natur al L anguage Description . Ellis Horwoo d, 1985. [Men94] W. Menzel. Parsing of Sp oken Language under Time Constraints. Published as http://xxx.lanl.go v/abs/cmp-lg/9409008, 1994. [Mil95] D. Milward. Incremental Interpretation of Categorial Grammar. In Pr o c e e dings of the 7th Confer enc e of the Eur op e an Chapter of the Asso ciation for Computational Linguistics (EACL95) , pp. 119{126, 1995. Also Published as http://xxx.lanl.go v/abs/cmp-lg/9503015. [MKY + 97] >> K\M5<# , KLFb7< , ;32< C#M: , :# 0l=$ , :# B<M’L@ . F|K\ 8l7ABV AG2r@O %7%9%F %‘!VCcd%!W ;HMQ@b L@=q . F‘NI@hC<2J3X5;=QBg3X1!Bg3X%F%/%K%+%k%l%]!<%H NAIST-IS-TR97007, 1997. [Nag90] K. Nagao. Dep endency Analyzer: A Knowledge-Based Approach to Structural Disambigua- tion. In Pr o c e e dings of the 13th International Confer enc e on Computational Linguistics (COLING90) , pp. 282{287, 1990. [Wir89] M. Wiren. Interactiv e Incremental Chart Parsing. In Pr o c e e ding of the 4th Confer enc e of the Eur op e an Chapter of the Asso ciation for Computational Linguistics (EACL89) , pp. 241{248, 1989. [YJN + 97] 5H8+5#I’ , J. Jelinek, @>ED<} , EDB<D>G7 , B<>e29IW . T ext-Wide Grammar $K4p$E$/%F%-%9%H2r@O . <+A38@8l=hM} , V ol. 4, No. 1, pp. 3{21, 1997. [YKH + 97] T. Y oshimi, T. Kisaku, R. Hok abira, H. Y oshida, and N. T am ura. T ext Analysis as Concur- rent Constraint Optimization Problem Solving. In Pr o c e e dings of the 4th Natur al L anguage Pr o c essing Paci�c Rim Symp osium (NLPRS) , pp. 395{400, 1997. 7