C18l>pJs $r MQ$$ $?%Q%?!< %s %^%C %A %s %0 $K 4p $E $/ %F%- %9 %H $+$i $N%b %@ %j %F %# >pJs $N Cj=P Mo dalit y Extraction from T ext Based on P attern Matc hing Using Morphological F eatures D9C+@n N4L@ >.86 1J T ak aaki HASEGA W A and Hisashi OHARA NTT %5 %$ %P !< %9 %Z!< %98&5f=j Cyb er Space Lab oratories, NTT Abstract Recen tly , rob ots and computer agent with sp eech synthesizers ha v e come in to real world, and communicate us satisfactorily in sp eci�c domain. A problem in T ext-to-Speech (TTS) tec hnology in unlimited domain, ho w ev er, is that the synthesized voice do es not provide h uman emotion yet. In order to acquire human emotion, computer must understand text and add suitable proso dy in TTS pro cess. Ho w ev er, natural language understanding(NLU) is di�cult. In stead of NLU, information extraction (IE) using shallow parsing is ma jor in the �eld of analyzing text now ada ys. Accordingly , a metho d for extracting mo dalities and emotions from text is prop osed that uses pattern matching with morphological features in order to add suitable proso dy in TTS pro cess. An exp eriment demonstrates that the prop osed metho d has go o d p erformance. Also it p oints out the contro v ersial issue as future w ork. 1 $O $8 $a$K 6a G/ !$2; @<$r MQ$$ $F ?M 4V$H BP OC $, $G $- $k %m%\ %C %H$d%3 %s %T%e!< %? %(!< %8%’ %s %H !$ $"$k $$ $O %a !< %k$d %[ !<%‘ %Z!< %8$NFI $_>e $2$r9T$& %5 !< %S %9 $,B??t <R 2q $KEP>l $7 $F$$$k !% 8B Dj $5 $l$? %I %a %$ %s$rBP>] $H $7 $? >u67 $G $O !$ $" $i $+ $8 $a :n $j9~ $^ $l$?9g@. 2; @< $r6n;H $9$k %m %\%C %H$d%3 %s %T%e !<%? %(!< %8%’ %s %H$O !$ ?M 4V $H$N %3%_ %e %K %1!< %7%g %s$K==J, $K@.8y $7 $F$$$k $H8@ $($k $@$m $& !% $7 $+ $7 $J $,$i!$ %a !< %k$NFI $_>e $2 $d J* 8l $NO/ FI $J $I !$ %F %-%9 %H 2;@< 9g @. $rMQ $$ $FG$0U $N %F %- %9 %H$r%m %\%C %H $d%3 %s %T%e !< %? %(!< %8 %’ %s %H$K C} $i$;$k %?%9 %/ $G $O !$ ?M 4V $N $h$& $K4nE\ 0% 3Z $rI=8= $9 $k $h$& $JK- $+$JM^ MH $NIU $$ $?9g @. 2; @< $r<B 8= $9 $k %l %Y %k$K$O ;j$C$F$$$J$$$N $, 8=>u $G$" $k!% 9g@. 2; @< $KK- $+ $JM^MH $rIU $1$k $? $a $K $O !$ K\ Mh $O 2;@< $KJQ 49 $9 $k %F %-%9 %H$NFbMF $rM}2r $9 $k $3 $H $, IT 2D7g $G$"$k!% $7 $+ $7 !$ %F %-%9 %H$r FbMF $r?<$/ 2r@O $7 M}2r $9 $k $N $OHs>o $KFq $7 $$!% $3$N $? $a:r :# $G $O!$ I= AXE* $J2r@O $N $_ $r9T $C $F %F %-%9 %H$+ $iI,MW $J>pJs $r Cj =P $9 $k >p Js Cj =P $H $$$& <j K! $, @9 $s $K8&5f $5 $l$F$$ $k [6] !% $=$3$G !$K\9F $G$O !$>pJsCj =P$N<j K! $r MQ$$ $k $3 $H $K$h $j !$ 4n E\ 0% 3Z $J $I $N%F %-%9 %H :n@. <T $N>p F0 $rI= 8= $9 $k K- $+ $JM^ MH $NIU $$ $?9g @. 2; @< $r<B 8= $9 $k $? $a $KI,MW $H $J$k %b %@ %j %F%# >p Js $r %F %-%9 %H$+ $i Cj=P$9$k<jK! $r Ds0F$9$k!% K\9F $N9= @. $O0J2< $NDL $j $G$"$k!% Bh 2 @a $G $O !$ K\ 9F $GBP>] $H$9$k %b %@ %j %F%# >p Js $K$D $$ $F=R $Y$k!% Bh 3 @a $G$O !$ %F %-%9 %H$+$i%b %@ %j %F %# >pJs $rCj=P $9$k <jK! $rDs0F $9$k !% Bh 4 @a $GDs0F $7 $?<jK! $NI> 2A $r9T $$!$ Bh 5 @a $G4XO" 8&5f $K$D $$ $F=R $Y$k !% Bh 6 @a $GK\ 9F$N7kO@ $r =R$Y$k!% 2 Cj=PBP>] $H $9 $k %b %@ %j%F %# >p Js K\9F $G $O!$ %F %- %9 %H 2;@< 9g@. $N:] $K!$ %F %- %9 %H :n @. <T$N >p F0$r I= 8= $9 $k $h $&$J M^ MH$r IU$1 $k$? $a$K I,MW $J>pJs $r %b %@ %j %F%# >p Js $H0LCV $E $1$k!% %b %@ %j %F %# >p Js $K $OBg $-$/ J, $1$F!$ %F %-%9 %H :n@. <T $N4n E\

I= 1: %b %@ %j%F %# >pJs $NFbLu 6hJ, <oN‘ I=8=Nc 46>p 4n $S $& $l $7 $$ , $*$$ $7 $$ , %i %C%-!< E\$j $‘ $+$D $/ , F, $K Mh$k , J" $, N)$D 0% $7 $_ Ha $7 $$ , $&$^$/ $$ $+$J$$ 3Z $7 $_ $o $/ $o $/ , L48+$k , BT$A$o $S $k 6C$- ?. $8 $i$l$J $$ , M=A[30 , $^$5 $+ H/OC9T0Y DD<U $4 $a$s$M , 5v $7 $F <+Ld !A $7 $h $& $J$+$J$! 4+M6 !A $7 $^$; $s$+ 5’4j !A $@$H $$$$ $s$@$1 $I L?Na !A $7 $?$i $I $& $+ 0% 3Z$J $I $N 46 >p$H %F%- %9 %H $N FI$_ <j$X $N H/ OC 9T 0Y [7] $r 9M$($F$$ $k !%K\9F $G$O !$ $3 $l$i $r %F%- %9 %H $K B8 :_ $9 $k I= AX E*$J I= 8=$N $_$r <j $, $+ $j$H $7 $F Cj =P $9$k $3 $H $rL\E* $H$9$k!% I= 1 $K%b %@ %j %F%# >pJs $N<o N‘$H $=$l $i $N <j$, $+ $j$H $J $k I= AX E*$J I= 8=$N Nc$r <($9 !% 3 %b %@ %j %F %#>pJs $N Cj=P K\@a $G $O!$ I=AX E* $J>p Js $N $_ $rMQ $$ $F%b %@ %j %F%# >pJs $rCj=P $9 $k <j K! $rDs 0F $9 $k!% K\ 9F $GDs0F $9$k <j K! $N35MW $r?^ 1 $K <($9 !% $^ $: $O $8 $a $K !$ =i 4| 2=;~ $G Cj=P $9$k %b %@ %j %F%# >p Js $NDj 5A $rC1 8l $NB0 @- >p Js $r MQ $$ $? %F %- %9 %H %l %Y %k $G5-=R $9 $k!% $3 $l$KBP $7 $F 7A BVAG 2r @O $rMQ $$ $? %3 %s%Q %$ %k$r9T $$!$ %b %@ %j %F%# >p Js %Q%? !< %s$r:n@. $9 $k!% <! $K !$ <B 9T ;~ $G $OF~NO $5 $l $? %F %- %9 %H$KBP $7 $F7ABV AG 2r @O $r9T $$!$ %F %-%9 %H$r C18l $KJ,3d $9$k !% :G 8e $K !$ 3FC1 8l $N;} $DB0 @- >pJs $r MQ $$ $?%Q %? !< %s %^ %C %A %s %0$K$h$j !$ %F %- %9 %H$K%b %@ %j %F%# >p Js $N%? %0$r IUM? $9 $k!% 0J 2< $G $O!$ $= $l $>$l $N=hM}$N>\:Y $K$D$$$F =R$Y$k!% 3.1 %b %@ %j %F %#>pJs $NDj5A =i4| 2= ;~ $K $O!$ $O $8 $a$K!$ %b %@ %j %F%# >p Js $NDj5A $H $7 $F !$ 3F %b %@ %j %F%# >p Js $N<o N‘ $H $= $l $KBP1~ $9$k I=8= $r%F %- %9 %H %l %Y %k $G5-=R $9 $k!% %F %-%9 %H %l %Y %k $G5-=R2D G= $JI=8= $O !$ C1 8l $NI=5-!$ IJ ;l!$ FI $_!$ 0l HLL> ;l %+ %F %4 %j $NB0 @- $rMQ $$ $?I= 8= $G$"$k!% K\ 9F $K $* $1 $k0lHLL>;l%+ %F %4 %j$NBN7O $O !$ NTT %7%= !<%i %9 [2] $N 0lHLL>;l0UL#B0@-$NBN7O $K =‘ $8 $F$$ $k!% K\<j K! $K$* $1$k %b %@ %j %F%# >p Js $NDj 5A $K4X $9$k 5- =R$NFCD9 $O 0J2<$NDL$j $G$" $k!% [ 4n $S ] I=5- = f H~L# $7 $$ j $*$$ $7 $$ j H~L# $7$+ $C $? j $*$$ $7 $+ $C$? g [ 4n $S ] %+%F %4 %j = f 4n $S j @.8y j 9,1? g [ 0% $7 $_ ] IJ;l = L>;l : F0:n , I=5- = $7 $F f $/ $l$: j $/ $l $^$; $s j $b$i$($: j $b$i$($^$;$s g [ 0% $7 $_ ] %+%F %4 %j = f ! LdBj j ! 0- 0U j ! ;v8N g , I=5- = f $, j $O j Ey j $J $I j $N g , I=5- = f L5 $$ j L5 $+ $C$? g [ E\$j ] I=5- = $$$$ 2C8: $K $7 f $F j $J $5$$ j $m g [ 6C$- ] I=5- = f ^ $($C j ^ $(!<$C j ^ %(%C j ^ %(!<%C gf $ j !" j !# g ?^ 2: %b %@ %j %F %#>pJs $NDj5ANc � B0@- $KI= 5- $rMQ $$ $k >l 9g $O!$ J# ?t $NC1 8l $+ $i $J $kI= 5- $r5- =R $G$- $k $N $G!$ $" $i $+ $8 $aC18l $NJ, 3d$N$5 $l J} $, $o$+$i$J $/$F$b$h$$ !% � C18l $N B0 @- $O %7!< %1 %s %7 %c %k $KAH $_ 9g $o $; $F5- =R$9$k$3$H$b2DG= $G$" $k !% � O@ M} OB ( f a j b g ) !$@h F, %^%C%A (^) !$Kv Hx %^%C%A ($) !$ H] Dj (!) Ey $N@5 5, I= 8= $rMQ $$ $F5- =R $9$k $3 $H$b 2DG= $G$" $k !% %b %@ %j %F %#>pJs $N Dj5A $N 6qBNNc $r ?^ 2 $K <($9 !% Nc $( $P !$ [ 4n $S ] $r Dj5A $7 $?:G=i $N5-=R $G$O!$ I=5- $, \ H~ L# $7 $$ " $d \ $*$$ $7 $+ $C$? " $H $$ $&C1 8l$^$? $O C18l $NJB $S$,%F %-%9 %H$K B8:_ $9$k $H$- $K!$ $3 $l$r [ 4n $S ] $H $7 $F Cj=P$9$k $3$H$r0U?^ $7 $F$$ $k!% [ 4n $S ] $N 2 HVL\$N5-=R $G $O !$0lHLL>;l %+ %F %4 %j $, !V 4n $S !W $d !V @. 8y !W !$ !V 9, 1? !W $G $" $k$h $& $J C1 8l$r [ 4n $S ] $H $7 $F Cj =P$9 $k$3$H$r 0U ?^ $7 $F $$ $k !% \ H~L# $7 $$ " $O \ H~L# $7 " $H \ $$ " $H$$ $& J#?t $NC18l $+ $i$J$k $, !$ Dj 5A $r 5-=R$9 $k:] $K$O !$ $3 $l $r 9M N8 $7 $J $/ $F$b NI$$ !% [ 0% $7 $_ ] $N :G=i$N5-=RNc $G $O !$IJ;l $, \ L>;l : F0:n " $G$" $kC18l $K B3$$ $FI=5- $, \ $7 $F $b $i$( $^$; $s " $H $$ $&C18l$^$? $O C18l$N JB $S $J $I $, B3$/C1 8l$NJB $S !$ Nc $( $P \ >5Bz $7 $F$b $i $($^ $; $s " $H$$$&I= 8= $J $I $r [ 0% $7 $_ ] $H $7 $F Cj =P$9 $k$3$H $r 0U ?^ $7 $F $$ $k !% [ 0% $7 $_ ] $N 2 HVL\$N5-=RNc $G $O !$0l HLL>;l%+ %F %4 %j $, !V LdBj !W $d !V 0-0U !W !$ !V ;v 8N !W 0J30 $NC18l $G !$ $=$N8e $K I= 5- $, \ $N " $H \ L5$$ " Ey$N C1 8l$^$?$O C1 8l$N JB $S $, B3$/C18l$NJB $S !$Nc $( $P \ %/!< %i!<$NL5$$ " $H $$ $&I= 8=$J $I $r [ 0% $7 $_ ] $H $7 $F Cj =P$9 $k$3$H $r 0U ?^ $7 $F $$$k !%

?^ 1: %b %@ %j %F %# >pJsCj=P $N<jK!$N35MW 3.2 %b %@ %j %F %#>pJs $NDj5A$N%3 %s%Q %$ %k F~NO $5 $l$? %F %-%9 %H$H%Q %? !< %s %^ %C %A %s %0$r 9T$& $? $a $K !$ %F %-%9 %H %l%Y%k $G5-=R $5 $l$?%b %@ %j %F%# >p Js$NDj 5A $K BP $7 $F !$%Q%?!< %s $N%3%s %Q %$ %k$r 9T$$ !$ %b %@ %j %F%# >p Js %Q %? !< %s$r@8@. $9 $k!% %Q%? !< %s$N@8 @. $N=g =x $H $7 $F !$ $^ $:O@M} OB $J $I $N@55, I= 8= $, B8:_ $9 $l $P $3 $l$rE83+ $9$k !% <! $K !$ %b %@ %j %F%# >p Js $N3F Dj5A $NI= 5- $KBP $7$F @55, I= 8= $N5- 9f $r=| $$ $?J8 ;z Ns $KBP $7 $F7ABV AG 2r @O $r9T $$!$ @5 5, I= 8= $N5- 9f $N0U L# $r9MN8 $7 $? !$ 3F C1 8l $NI= 5- $+ $i $J$k %Q %? !< %s$KJ,3d $9$k !% $J$*!$ 7A BV AG 2r @O $K $O!$ JT A G[1] $r MQ $$ $F$$ $k!%Nc $( $P !$?^ 2 $N [ E\$j ] $N 5-=RNc$rNc $K$H $k$H !$ ?^ 3 $K <($9$h $& $J%Q%?!< %s$, @8@.$5 $l $k!% $^ $?!$ %b %@ %j %F%# >p Js $NDj 5A $+ $i%b %@ %j %F%# >p Js %Q %?!< %s$X$N %3 %s%Q %$ %k;~ $K !$ 0l HL L> ;l %+ %F %4 %j $K $D$$$F $O 0lHLL>;l%+%F %4 %jHV9f $XJQ49$9$k!% 3.3 C1 8l>pJs$r MQ $$ $?%Q %?!< %s %^%C%A %s %0 <B9T ;~ $G $O !$ $O $8 $a$K!$ F~ NO $5 $l$?%F %-%9 %H$K BP $7 !$ 0lJ8 Ey $r0l9T $H$9$k J8 J,3d =h M} $r9T$& !% <! $K7A [ %b %@ %j%F %#>pJs $NDj5A ] I=5- = $$$$2C8: $K $7 { $F | $J$5$$ | $m } "- ( O@M}OB$NE83+ ) I=5- ={ $$$$2C8: $K $7 $F | $$$$2C8: $K $7 $J$5$$ | $$$$2C8: $K $7 $m } "- ( 7ABVAG2r@O ) [ %b %@ %j%F %#>pJs %Q%?!< %s ] { I= 5- = $$ $$ 2C 8: , I= 5- = $K , I= 5- = $7 $F | I= 5- = $$ $$ 2C 8: , I=5- = $K , I=5- = $7 , I= 5- = $J$5$$ | I= 5- = $$$$ 2C8: , I=5- = $K , I=5- = $7 $m } ?^ 3: %Q%?!< %s @8@.$NNc BVAG 2r @O $r9T $$!$ %F %-%9 %H$rC18l $K J,3d $7 !$ 3F C1 8l $NI=5-!$ IJ ;l!$ FI $_!$ 0l HL L> ;l%+ %F %4 %j $NB0@- >p Js $r F@ $k !%Nc $( $P !$ !V %/!<%i !< $N L5$$ Cf 3X 9;$N 65 << $O %5%& %J $G$9 !W $H$$ $& J8 $O !$ 7A BVAG 2r@O $N7k2L!$ ?^ 4 $K <($9 $h$& $J3FC1 8l $NI= 5-!$ IJ ;l!$ FI $_!$ 0l HL L> ;l %+%F %4 %jHV 9f$r F@ $k !%7ABV AG 2r @O (JT A G) $N 7A BV AG<- =q $K $O!$ 0l HL L> ;l %+ %F %4 %j $KBP1~ $7 $?0lHL L> ;l %+ %F %4 %j HV 9f $, 3JG< $5 $l$F$$$k!% Nc $( $P !$ ?^ 4 $NNc $N \ %/!<%i!< " $N 0lHLL>;l%+%F %4 %jHV9f 901 $H 969 $O !$ $= $l $>$l 0lHLL> ;l %+ %F %4 %j !V NdCHK< 6q !W $H !V EE NO5!4o !W $G$"$k !%

[ I=5- ] [ IJ;l ] [ FI$_ ] [ 0lHLL>;l%+%F %4 %jHV9f ] %/!<%i!< L>;l :Katak ana %/!<%i!< 901:969 $N 3J=u;l : $N : O"BN %N L5 7AMF;l8l44 :L $/O"MQ :L $G : %"%&%*CJ %J $$ 7AMF;l@\Hx<- : O"BN %$ Cf3X9; L>;l : =u?t;l %A%e%& %, %C%3%& 405:367 $N 3J=u;l : $N : O"BN %N 65<< L>;l %- %g%&%7%D 405:367:868 $O O"MQ=u;l : $O : O"MQ %O %5%&%J L>;l :Katak ana %5%&%J 374:436:868 $G $9 H=Dj;l : =*;_ %G %9 ?^ 4: 7ABVAG2r@O7k2L$NNc %b %@ %j %F%# >p Js $rF~NO %F %-%9 %H$+ $iCj=P $9$k $? $a $K !$ F~NO %F %-%9 %H$K BP $9 $kJ8 J, 3d =h M} $H7ABV AG 2r @O $K$h $C $FF@ $i $l$?C18l $NB0 @- >pJs $H%b %@ %j %F%# >p Js %Q %?!< %s$rMQ $$ $F!$ C1 8l $NB0 @- >p Js $rMQ $$ $? %Q %? !< %s %^ %C %A %s %0$r 9T$& !% $3$N $H$-!$ F~ NO %F %- %9 %H$N C1 8l $NJB $S$H%b %@ %j %F%# >p Js %Q%? !< %s$KB8:_ $9$k C1 8l $NB0 @- $NJB $S$K$D$$ $F!$ %b %@ %j %F%# >p Js %Q %? !< %s$G ;XDj $5 $l$F$$$k C1 8l $NB0 @- $rMQ $$ $FHf 3S $9 $k!% 8@ $$ 49$( $l $P !$F~NO %F%- %9 %H $N C18l$N ;}$DI=5- !$IJ;l !$ FI $_!$ 0l HL L> ;l %+ %F %4 %jHV 9f $N $$ $: $l$+$NB0 @- >p Js $K%b %@ %j %F%# >p Js %Q%? !< %s$G;XDj $5 $l$F$$$k B0 @- >p Js $, %^ %C %A$9$k $+$rD4 $Y $F$$$/ !% $3 $l$r%b %@ %j %F %# >pJs %Q %? !< %s $KB8:_ $9 $k %Q %? !< %s$N$9 $Y $F $NC1 8l $N JB $S$K BP $7 $F 9T $$!$ :G 8e $^ $G$9 $Y $F%^ %C %A$9 $k>l 9g $K%Q%? !< %s$, %^%C%A $7 $?$H 8+$J$9 !% %b %@ %j %F%# >p Js %Q %? !< %s $KB8:_ $9 $k %Q %? !< %s$N#1 $D $KO@M} OB $, MQ $$ $i $l$F$$$k >l 9g $O !$ O@ M} OB $r9=@. $9$k $$ $: $l$+$N %Q%? !< %s$NC18l $NJB $S$, $9$Y $F%^ %C %A $9$k $H$- $KA4BN $NO@ M} OB $N%Q %? !< %s $,%^ %C %A $7 $? $H 8+ $J$9 !% $5 $i $K !$ @hF,%^ %C %A !$ Kv Hx%^ %C %A !$ H]Dj $N@5 5,I= 8=$b9M N8 $7 $? %Q %?!< %s %^%C%A %s%0 $r 9T $& !% $D$^ $j !$ @h F, %^ %C %A$N5- 9f $, B8:_ $9 $l $P J8 $N@hF, $+ $i%Q%? !< %s %^ %C %A %s %0$r 9T $$!$ KvHx %^ %C %A $N5-9f $, B8:_ $9 $l $P J8Kv $H$N%Q %? !< %s %^ %C %A %s %0$r 9T$& !% H] Dj $N5- 9f $, B8:_ $9 $k >l 9g $O !$ H] Dj $N5- 9f $, IU $1 $i $l $F$$$kB0@->pJs0J30 $G$" $l $P %^%C%A $7 $?$H $9$k!% J#?t %^ %C %A$9 $k %Q %? !< %s $,B8:_ $9 $k >l 9g $KBP $7$F $O !$ :G D9 0lCW $J $I $$$/$D $+ J}K! $, 9M $( $i $l$k $, !$ 8= :_ $G $O=hM} B.EY $NE@ $+ $i !$ $" $i $+ $8 $a%b %@ %j %F%# >p Js $KIU $1$?M%@h EY $H%Q %?!< %s$NEPO?=g $K=> $C $F!$ %b %@ %j %F%# >p Js $N %Q%? !< %s $,F~NO %F %-%9 %H$K %^ %C %A$9 $k $+D4$Y!$ %^ %C %A $7 $?;~E@ $G=*N; $H $7 $F$$$k!% %b %@ %j %F%# >p Js %Q%? !< %s $, %^ %C %A $7 $? >l9g $K $O !$ F~NO %F %-%9 %H $N%^ %C %A $7 $?C18l $NJB $S $NItJ, $K3:Ev $9$k %b %@ %j %F%# >p Js $N %? %0$rIUM? $9$k !% %b %@ %j %F%# >p Js $N M%@h EY $H%Q %? !< %s$NEP O? =g $K%Q %?!< %s %^ %C %A %s %0$, 9T $o $l $k $? $a!$ %F %-%9 %H$K IUM? $5 $l$k%? %0$, !$ F~ $l ;R $K$J$C$?$j 8r:9 $7 $? $j$9$k$3$H$O$J$$ !% 4 I>2A Ds 0F $7 $?<jK! $rI> 2A $9 $k $? $a $K !$ EE ;R %a !< %k$N %F %- %9 %H $r BP>]$H $7 $? I>2A <B83$r9T$C$? !%0J2< $G$O !$ <B83 7k 2L $K$D $$ $FJs9p $7 !$ <B 83 7k 2L $KBP$9 $k 9M ;! $r =R$Y$k!% 4.1 <B837k2L I> 2A <B 83 $N $? $a MQ 0U $7 $? %b%@ %j%F %# >pJs $N <o N‘ $O !$ [ 4n $S ] !$ [ E\ $j ] !$ [ 0% $7 $_ ] !$ [ 3Z $7 $_ ] !$ [ 6C $- ] $N #5 $D $G$"$k !% %b %@ %j %F%# >p Js $NDj5A $r %3 %s%Q %$ %k $7 $? 8e$N %b %@ %j%F %#>pJs%Q %? !<%s $N ?t$O !$?^ 2 $K <( $7 $? Dj5ANc $r4^ $a $F!$ $= $l $>$l 167 !$ 104 !$ 340 !$ 113 !$ 117 $G 7W 828 8D $G$"$k!% $3 $l$i $O O@M} OB $, MQ $$ $i $l $F$$$k %Q %? !< %s$N?t $K$D $$ $F $O!$ $9 $Y $FE8 3+ $7 $?%Q %?!< %s$N?t $H $7 $F 7W;; $7 $F$$$k!% <B 83 $KMQ $$ $?EE ;R %a !< %k$N?t $O !$ %b %@ %j %F%# >p Js $NDj 5A $r5-=R $9 $k $? $a$K MQ$$$?%/%m!<%: %I %G !<%? $, 77 DL !$MQ$$ $J$+ $C $?%* !< %W%s%G !<%? $, 63 DL $G$" $k!% $3 $l$i$O %S%8 %M %9 $N %a !< %k !$ %W %i %$ %Y !< %H$N %a !< %k!$ >& MQ %5!< %S %9 $N %a !<%j %s %0 %j%9 %H$+ $i$NG[ ?. Ey $,:.:_ $7 $?$b $N $G $" $k !% EE ;R %a !< %k$N %F %-%9 %H$+ $i 5 <oN‘ $N %b %@ %j %F%# >p Js $rCj=P $7 $?<B83 $N7k2L $rI= 2 $K <($9 !% <B 83 $N7k 2L $+$i!$ %b %@ %j %F%# >p Js $N$9 $Y $F $rBP>] $H $7 $?$H $- $N F-measure $NCM $, %/ %m !< %: %I %G !<%? $G 87.8 !$ %*!< %W %s%G !<%?$G 79.0 $H$J $j!$Ds0F $7 $? <j K! $, M- 8z $G$"

I= 2: %b %@ %j %F %# >pJsCj=P $NI>2A %/%m!<%: %I %G !<%? 3:Ev?t Cj=P?t @52r?t :F8=N( (%) E,9gN( (%) F-measure 4n $S 130 167 123 94.6 73.7 82.9 E\$j 9 9 9 100 100 100 0% $7 $_ 118 130 108 91.5 83.1 87.1 3Z $7 $_ 102 107 99 97.1 92.5 94.7 6C$- 7 5 5 71.4 100 83.3 $9$Y$F 366 418 344 94.0 82.3 87.8 %*!< %W%s%G !<%? 3:Ev?t Cj=P?t @52r?t :F8=N( (%) E,9gN( (%) F-measure 4n $S 107 101 88 82.2 87.1 84.6 E\$j 1 2 1 100 50.0 66.7 0% $7 $_ 67 56 38 56.7 67.9 61.8 3Z $7 $_ 90 71 69 76.7 97.2 85.7 6C$- 1 0 0 0 0 { $9$Y$F 266 230 196 73.7 85.2 79.0 $k$3 $H$r 8!>Z $7 $? !% 4.2 9M;! %/ %m !< %: %I %G !<%? $H %* !< %W%s %G !< %? $H $NHf 3S $G$N Bg $- $J0c $$ $O!$ E, 9g N( $O0];} $7 $F$$$k $b $N $N!$ A4 BN E* $K8+ $F:F 8= N( $, Dc2< $7 $F$$$k $3 $H $G$"$k!% $3 $l$O %/ %m !< %: %I %G !<%? $K $OB8:_ $7 $J$$$b $N $,B?$/ $" $C $? $? $a $G !$ %b %@ %j %F%# >p Js $NDj 5A $, B-$j $J$$ $3 $H $r0U L# $7 $F$$$k!% $3$NLdBj $O !$ $5 $i $KBg$- $J %G !<%? %;%C %H$r;H $C $F %b %@ %j %F%# >p Js $rDj 5A $9 $k $3 $H $,$G$- $l $P !$ :F 8= N( $OBgI} $K2~A1 $5 $l$k $H9M $($F $$$k!% $7 $+ $7 $J $,$i !$ C1 =c $KI=5- $G$N $_Dj 5A $rDI2C $7 $F$$$/ $3 $H $O !$ $= $NJ, $@$1%Q%? !< %s$N?t $, A} $($F!$ =h M}B. EY $K1F6A $r5Z $\ $962 $l $,$"$k!% $3$N $? $a!$ IJ ;l $d0lHL L>;l%+ %F %4 %j $rAH $_9g $o$; $F!$ 8z N( E* $K%b %@ %j %F%# >pJs$NDj5A $r 5-=R$9$k$3 $H $, =EMW $G$" $k!% 0lJ}!$ E, 9g N( $r2< $2$F$$$k86 0x $K $O !$ <! $N$h$& $J $b$N $, 9M $($i $l $k!% � 7A BV AG 2r @O$K $*$1 $k F1 2; 0[ 5A 8l$N C1 8l A* Br$N 8m$j � 0U ?^ $7$J$$0l HL L> ;l %+ %F %4 %j $NC1 8l $X $N %^ %C %A � J8L. $K 9g $o$J$$ C18l$NI=5-$N%^%C%A Nc $( $P !$ 1 HVL\ $N6qBNNc $H $7 $F !$ <! $N $h $& $J$b $N $, $" $2 $i$l $k!% \ $D$^$j " $H $$ $&I=5- $O O"MQ ;l $H L> ;l $H $$ $&$U$? $D$N 0[$J $k IJ ;l$N C1 8l$H $7 $F 7A BV AG <- =q $K EPO?$5 $l$F $*$j!$ L>;l $N \ $D$^$j " $K 0lHLL>;l %+ %F %4 %j $N !V <WCG!W $, EPO? $5 $l$F$$$k!% %F %- %9 %H$r @5 $7 $/2r @O $G$- $:!$ K\ Mh $J $i $P O"MQ ;l $NJ} $, A*Br $5 $l $k$H$3$m$r L>;l$N J} $, A* Br$5 $l $F $7 $^$C$?>l9g !$ %b %@ %j%F %# >pJs$N Dj 5A$G [ 0% $7 $_ ] $H $7 $F 0lHL L> ;l %+ %F %4 %j !V <WCG !W $r5-=R $7 $F$$$k $J $i $P !$ 8m $C $F \ $D $^$j " $r [ 0% $7 $_ ] $H $7 $F Cj =P $7 $F $7 $^ $& !% $^$? !$ 2 HVL\ $N6qBNNc $H $7 $F$O !$ <! $N$h$& $J$b $N $,$" $2$i $l $k !% \ AGE($J %W%l %<%s%H$, Ev$? $k " $H $$ $&J8 $K B8 :_$9$kC1 8l $NF0;l8l44 \ Ev$? " $K$O !$ !V @.8y !W $H$$$& 0lHL L> ;l %+ %F %4 %j $,EPO? $5 $l$F$$$k !% %b %@ %j %F%# >p Js $NDj5A $K [ 4n $S ] $H $7 $F 0lHLL>;l%+ %F %4 %j !V @.8y !W $, 5-=R $5 $l$F$$ $l $P !$ [ 4n $S ] $H $7 $F$3$NC18l $, Cj=P $5 $l $k!% $7$+ $7 $J $, $i !$ \ %5 !< %S %9:F 3+ $KEv $? $C $F " $H $$ $&J8 $G$O !$F1 $8 F0;l8l44 \ Ev$? " $, MQ$$ $i $l $k $?$a!$ 8m $C $F [ 4n $S ] $H$$ $& %b %@ %j %F%# >p Js $rCj=P $7 $F $7 $^ $& !% $5 $i$K !$ 3 HVL\ $N6qBNNc $H $7 $F$O !$ <! $N $h $& $J$b$N $, $" $2 $i$l $k!% \ :rF| $N5"$j $O =BBZ $K$O $^$C $FBgJQ $@$C $?!% " $H$$ $& J8 $K $O !$ \ $O$^ $C $F " $H $$ $& I= 5- $, B8:_ $9 $k!% $3 $NI=5- $,%b %@ %j %F%# >p Js $N Dj5A $K [ 0% $7 $_ ] $H $7 $F 5-=R$5 $l$F$$$k>l9g!$ \ :G6a $9$C $+$j8$9% $- $G8$ $K $O$^$C $F$$$k;d " $H$$ $&J8 $G $N \ $O $^$C$F " $K 8m$C $F [ 0% $7 $_ ] $H $$ $& %b %@ %j %F %# >pJs $r Cj=P $7 $F $7 $^ $& !% $= $3 $G!$ :# 8e $N2] Bj $H $7 $F !$ E,9g N( $r$5 $i $K>e $2 $k$?$a$K$O !$0J2< $r BP1~:v $r 8!F$$9$kI,MW $,$" $k !% � F12;0[5A8l $K BP$9$k7ABVAG2r@O$N@:EY$N8~>e � 0l HL L> ;l %+%F %4 %j$H I= 5-$d IJ ;l$H $N AH$_ 9g$o $;$N MxMQ � A08e $NJ8 ;z Ns $KBP $9 $k 0l HL L> ;l %+ %F %4 %j $NMx MQ

Nc $( $P !$ 2 HVL\ $NBP1~:v $O !$ @h $K$" $2 $? 6qBNNc $NLd Bj $KBP1~ $9 $k $? $a $K !$ 0l HL L> ;l %+ %F %4 %j $r;XDj $9$k C18l$ND>A0 $K IJ;l $, L>;l $HI=5- $, \ $, " $G$" $k$h $& $J#2 $D $NC1 8l $, 6&5/ $9 $k $h$& $K%b %@ %j %F%# >p Js $NDj 5A $r5- =R $9 $k $3 $H $G$"$k !% I> 2A <B 83 $N %b %@ %j %F%# >p Js $NDj 5A $K$* $$ $F!$ ?^ 2 $K <( $7 $?$h $& $K !$ 0l HLL> ;l %+ %F %4 %j $HI=5- $NAH 9g $o $; $r0l It MQ $$ $F $$$k $, !$ $3 $N $h$& $J5- =R $r $5 $i $KA} $d$9 $3 $H $, I, MW $@$H9M $( $F $$$k!% $^ $?!$ 3 HVL\ $NBP1~ :v $O !$ @h $K$" $2 $? 6qBNNc $NLd Bj $K BP1~$9 $k$?$a$K !$ \ $O $^ $C $F " $H $$ $&I=5- $NA0 $K0lHLL> ;l %+ %F %4 %j !V DdBZ !W $d !V :.Mp !W $r;} $D C18l $rF1;~ $KDj5A $7 $F$*$/ $3 $H $G$"$k!% $3 $l$i$NBP :v $K$h$j !$ E, 9g N( $OBg $-$/ 8~ >e $9 $k $G$"$m$& $H9M $( $F$$$k!% 5 4XO"8&5f K\9F $GDs0F $7 $?%b %@ %j %F%# >p Js $NCj =P <j K! $K4XO" $9$k8&5f $r0J2< $K$" $2 $k!%=t66 $i [4] $O !$ %3!< %k%; %s%?!< $X $NLd $$9g $o $;;v Nc $NJ, @O $r9T$& $? $a $K !$ FC Dj $NC1 8l $H=R8l $J $I $K CeL\ $9 $k $3 $H $K$h$C $F!$ %b %@ %j %F%# >p Js $rCj=P $7 $F$$$k!% %b %@ %j %F%# >p Js $NCj=P $N $? $a $K9=J8 >p Js $, ;H $o $l$F$$$k $N $KBP $7 $F !$ K\ 9F $GDs0F $7 $?<jK! $O !$ 3F C1 8l $N;} $DB0 @- >p Js $K$h$k %Q %?!< %s %^ %C %A %s %0$r MQ$$ $F$$$k!% $^ $?!$ 4% $i [3] $O !$ <+M3 2s Ez %" %s%1 !< %H$r J, N‘ $9 $k :] $K=E MW $JF/ $- $rC4 $& %b %@ %j %F%# $K$D$$ $FJ,@O $7 $F$$$k!% %b %@ %j %F%# $O J8KvI= 8= $K 8= $l$F !$=u;l$d =uF0;lAj Ev$N8l$N B> $K !$ F0;l 6g $d7A MF ;l 6g $rH<$& $HJs 9p $7 $F$$$k!% $7 $+ $7$J $,$i !$ %b %@ %j %F%# >pJs $N<+ F0 Cj =P $K$^ $G $O?( $l$F$$ $J$$!% 6 $*$o $j$K K\9F $G $O!$ C1 8l $N;} $DB0 @- >p Js $rMQ $$ $? %Q %? !< %s %^ %C %A %s %0$K$h$j !$ %F %- %9 %H$+$i%b %@ %j %F%# >pJs $r Cj =P $9 $k <j K!$r Ds 0F $7 $? !%EE ;R %a !<%k $N %F %- %9 %H $r BP>]$H $7 $? <B83 7k 2L$N F-measure $N CM $+$i !$Ds 0F<j K! $ONI9% $J@: EY $, F@ $i $l $k $3 $H $r8! >Z $7 $? !% $^ $?!$ :# 8e $N2] Bj $H $7 $F !$ $5 $i $K%b %@ %j %F%# >p Js $NCj =P $N@: EY $r9b $a$k $? $a $K !$ %b %@ %j %F%# >p Js $NDj5A $r A} $d$9 $H $H$b $K !$ C1 8l $N;} $DB0 @- >p Js $r $& $^$/ AH $_ 9g $o $;$k $3 $H $K$h $C $FeL L) $K%b %@ %j %F%# >p Js $NDj 5A $r5-=R $7 $F$$$/ !% 8= :_!$ K\9F $GDs0F $7 $?<jK! $H !$ 2; 1$Kh $N %T%C %A<~GH ?t $d?6 I}CM !J %Q%o!< !K $J $I $N 1$N’ FC @- $r1$ N’ @) 8f %3%^ %s %I $H $7$F 5- =R $G$-$k 8@ 8l $G $" $k MSCL[5] $H$r 7k9g$5$;$k$3$H $K $h$j!$ F~NO $5 $l $?%F %-%9 %H$+ $i%b %@ %j %F%# >p Js $K1~ $8 $?M^MH IU $- $N 9g@.2;@<$r =PNO$9$k%=%U %H %&%’%"$r 3+H/ $7 $F $$ $k !% $3$N%= %U %H%&%’ %" $K$h $C $F!$ G$ 0U $N %F %-%9 %H$+$iE, @Z $JM^MH IU $- $N9g @. 2;@< $, @8@. $G$-$k $N $G !$ MM!9 $J 1~MQ $K MxMQ$9$k $3$H $, 2DG= $G$"$k !% ;29MJ88% [1] F uc hi,T. and T ak agi,S.: Japanese Morphological Analyzer Using W ord Co-o ccurrence, Pr o c. 36th Annual Me eting of the Asso ciation for Compu- tational Linguistics and 17th International Con- fer enc e on Computational Linguistics(COLING- ACL’98) , pp.409{413, 1998. [2] CS86!$5\:j !$Gr0f!$2#Hx!$Cf4d!$>.AR !$Bg;3!$NS!’ F|K\8l8lWCBN7O #1 0UL#BN7O!$4dGH=qE9!$ 1997. [3] 4%!$ Fb85!$ 0f:486 !’ %b %@ %j %F %# J,@O $K4p $E $/<+M32s Ez %" %s%1!< %H $NJ,N‘!$ 8@ 8l=h M} 3X2q Bh 4 2sG/<! Bg2q H/I=O@J8=8 , pp.540{543, 1998. [4] =t 66 !$ Fa ?\ @n !’ %F %-%9 %H %^%$ %K %s %0 !’ KD Bg $JJ8 =q %G!< %? $+ $i$NCN <1 3M F@ | 0U?^ $NG’ <1 | !$ >p Js =h M} 3X2q Bh 57 2sA49qBg2q 5K-03, 1998. [5] ?eLn!$ CfV: !’ 9g@.2; @<@)8f $N$?$a $N3,AX7?5-=R 8@8l MSCL !$ ?M 9) CN G= 3X 2q 8& 5f 2q ;q NA SIG-SLUD-9703, pp.7{12, 1998. [6] Pr o c. 6th Message Understanding Confer enc e ( MUC-6 ), Morgan Kaufmann, 1995. [7] ;3M|@5L@ !’H/OC9T0Y h ?71QJ8K!A*=q 12 i !$Bg=$4[ =q E9 , 1986.