Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P :GBg%(%s%H%m%T!<%b%G%k$H =q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P Fb 85 @6 5. y GO @D y B< ED ?? <y y >. :n 9@ H~ y Fb ;3 >- IW y 0f :4 86 6Q y K\ O@ J8 $G $O!$ ME( :G Bg %( %s %H %m %T!< ) %b %G %k $H =q $- 49 $( 5, B’ $r MQ $$ $F 8G M- I= 8= $r Cj =P $9 $k <j K! $K $D $$ $F =R $Y $k!% 8G M- I= 8= $N Dj 5A $O IREX 8G M- I= 8= Cj =P %? %9 %/ (IREX-NE) $N Dj 5A $K 4p $E $/ $b $N $H $9 $k!% $= $N Dj 5A $K $h $k $H!$ 8G M- I= 8= $K $O 0l $D $" $k $$ $O J# ?t $N 7A BV AG $+ $i $J $k $b $N!$ 7A BV AG C1 0L $h $j C; $$ It J, J8 ;z Ns $r 4^ $‘ $b $N $N 2 <o N‘ $, $" $k!% J# ?t $N 7A BV AG $+$i $J $k 8G M- I= 8= $O!$ 8G M- I= 8= $N ;O $^ $j!$ Cf 4V!$ =* $j $J $I $r I= $9 %i %Y %k $r 40 8D MQ 0U $7!$ 3F!9$N7ABVAG$KBP$7IUM?$9$Y$-%i%Y%k$r?dDj$9$k$3$H$K$h$C$FCj=P$9$k!%%i%Y%k$N?dDj$K $O ME %b %G %k $r MQ $$ $k!% $3 $N ME %b %G %k $G $O 3X =, %3!< %Q %9 $G 4Q B, $5 $l $k AG @- $H 3F!9 $N 7A BV AG $K IU M? $9 $Y $- %i %Y %k $H $N 4X 78 $r 3X =, $9 $k!% $3 $3 $G AG @- $H $O %i %Y %k IU M? $N <j $, $+ $j $H $J$k>p Js$N$3 $H$G$" $j!$2f!9 $N>l9g!$ CeL\$7 $F$$$k 7ABV AG$r4^ $‘A08e 2 7A BVAG $:$D9g 7W 5 7ABVAG$K4X$9$k8+=P$78l!$IJ;l$N>pJs$N$3$H$G$"$k!%0lJ}!$7ABVAGC10L$h$jC;$$ItJ,J8;z Ns $r 4^ $‘ 8G M- I= 8= $O!$ ME %b %G %k $r MQ $$ $F %i %Y %k $r 7h $a $? 8e $K =q $- 49 $( 5, B’ $r E, MQ $9 $k $3$H$K$h$C$FCj=P$9$k!%=q$-49$(5,B’$O3X=,%3!<%Q%9$KBP$9$k%7%9%F%‘$N2r@O7k2L$H%3!< %Q%9$N@52r%G!<%?$H$N:90[$rD4$Y$k$3$H$K$h$C$F<+F03MF@$9$k$3$H$,$G$-$k!%K\O@J8$G$O IREX-NE K\;n83$KMQ$$$i $l$?%G!<%?$KBP $72f!9$N<jK!$rE, MQ$7$?7k2L$r <($7!$$5$i$K$$ $/$D$+$NHf3S<B83$+$i=q$-49$(5,B’$H@:EY!$AG@-$H@:EY!$3X=,%3!<%Q%9$NNL$H@:EY$N4X78 $rL@$i$+$K$9$k!% %-!<%o!<%I : 8GM-I=8=!$:GBg%(%s%H%m%T!< (ME) %b%G%k!$=q$-49$(5,B’ Named En tit y Extraction Based on A Maxim um En trop y Mo del and T ransformation Rules Kiyot aka Uchimoto y , Qing Ma y , Masaki Mura t a y , Hir omi Ozaku y , Masao Utiy ama y and Hitoshi Isahara y This pap er describ es a system for extracting named en tities. The system is based on a ME (maxim um en trop y) mo del and transformation rules. Eigh t t yp es of named en tities are de�ned b y IREX-NE, and eac h named en tit y consists of one or more mor- phemes, or it includes a substring of a morpheme. W e de�ne 40 named en tit y lab els, whic h are at the b eginning, the middle, or the end of a named en tit y , and extract a named en tit y whic h consists of one or more morphemes b y estimating the lab els according to the ME mo del. The trained ME mo del detects the relationship b et w een features and named en tit y lab els assigned to morphemes. The features are clues used for estimating lab els. W e use information ab out lexical items and parts-of-sp eec h as features in the target morpheme. W e also use information ab out lexical items and parts-of-sp eec h in four morphemes, t w o on the left and t w o on the righ t of the target morpheme, as features. After estimating the named en tit y lab els according to the 63

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 ME mo del, w e extract a named en tit y , whic h includes a substring of a morpheme, b y using transformation rules. These rules are automatically acquired b y in v estigating the di�erence b et w een named en tit y lab els in a tagged corpus and those extracted b y our system from the same corpus without tags. This pap er also ev aluates the relationships b et w een transformation rules and accuracy , b et w een features and accu- racy , and b et w een the amoun t of training data and accuracy b y conducting sev eral comparativ e exp erimen ts. KeyW ords: name d entity, maximum entr opy (ME) mo del, tr ansformation rule 1 $O$8$a$K 8G M- I= 8= (NE = Named En tit y) Cj =P $O >p Js Cj =P $K $* $1 $k 4p AC 5; =Q $H $7 $F G’ <1 $5 $l $F $$ $k $@ $1 $G $J $/!$ 7A BV AG!$ 9= J8 2r @O $N @: EY 8~ >e $K $b $D $J $, $k =E MW $J 5; =Q $G $" $k!% JF 9q $G $O 1980 G/ Be $+ $i MUC(Message Understanding Conference)(SAIC 1998) $N $h $& $J %3 %s %F %9 %H $, 9T $J $o $l!$ $= $N 5; =Q $N 8~ >e $, ?^ $i $l $F $- $?!% F| K\ $K $* $$ $F $b 1998 G/ $+ $i %3 %s %F %9 %H 7A <0 $N %W %m %8%’ %/ %H !V IREX (Information Retriev al and Extraction Exercise) !W $, ;O $a $i $l!$ $= $N %? %9 %/ $N 0l $D $H $7 $F 8G M- I=8= Cj =P $, @9 $j 9~ $^$l $?!% $3 $N %? %9 %/ $G8G M- I= 8= $H $7 $FCj =P $9 $k $N $O!$ !VM9 @/>J!W $N $h $& $K AH ?% $N L> >N $r I=$9 $b $N!$ !V>. ^< 7C ;0!W $N $h $& $K ?M L> $r I= $9 $b $N!$ !V?@ 8M!W $N $h $& $K CO L> $r I= $9 $b $N!$ !V%+ %m!<%i!W$N $h$& $K8GM- J*$N L>>N$r I=$9$b $N$* $h$S!$!V 9 7n 28 F|!W!$ !V8a8e 3 ;~!W!$ !V 100 K|1_!W!$ !V 10% !W $N $h$& $K F| IU!$ ;~ 4V!$ 6b A,!$ 3d 9g $r I= $9 I= 8= $G $" $k!% $3 $N $h $& $K!$ 8G M- L> ;l E*I= 8= $@ $1 $G $J$/!$ ;~ 4V I= 8=!$ ?t CMI= 8= $b Cj =P $NBP >] $H $7 $F $$ $k$? $a!$ K\ O@ J8 $G $O$= $l $i $r $9 $Y$F $^ $H $a $F 8G M- I=8= $H 8F $V!% $3 $N $h$& $J 8G M- I= 8=$O B? <o B? MM $G!$ <!!9$H ?7 $? $K @8 $_ =P$5 $l $k $? $a $=$N $9 $Y $F $r <- =q $KEP O? $7 $F $* $/ $3$H $O IT 2D G= $G$" $k!% $^ $?!$ F1 $8 I=8= $G $b!$ $" $k $H $-$O CO L> $H $7 $F$^ $? $" $k $H $- $O ?ML> $H $7 $F ;H $o$l $k $H $$ $& $h$& $K %? %$ %W $K[# Kf @- $, $"$k!% $= $N $? $a!$ %F%- %9 %H $, M? $($i $l $? $H $- $= $NCf$G$I$NItJ,$,$I$N%?%$%W$N8GM-I=8=$G$"$k$+$rF1Dj$9$k$N$OMF0W$G$O$J$$!% 8G M- I= 8= $r Cj =P $9 $k J} K! $K $O Bg $- $/ J, $1 $k $H!$ ?M <j $G :n @. $7 $? 5, B’ $K 4p $E $/ J} K! $H 3X =, $K 4p $E $/J} K! $, $" $k!% 8G M-I= 8= $N Dj 5A $OCj =P $7 $? $b $N $r2? $K 1~ MQ $9 $k $+$K $h$C $F 0[ $J$C $F$/ $k $b $N $G $" $k $?$a!$ A0 <T $N J} K!$G $O Dj 5A $, JQ$o $k $? $S $K 5,B’ $r ?M <j $G:n @. $7 D> $9 I,MW $, $" $j %3 %9%H $, $+ $+ $k!% 8e <T$N J} K! $O 3X =, %3!< %Q%9 $r :n $k I, MW $, $"$k $,!$ %G!< %? %9 %Q!< %9%M %9 $K 6/ $$ 3X =, %b%G %k $r ;H $( $P $= $l $[$IBgNL$N%3!<%Q%9$,$J$/$F$b9b$$@:EY$,F@$i$l$k!%$=$3$G2f!9$O8e<T$NJ}K!$r$H$k$3$H$K$7$?!% $3$N3X=,$K4p$E$/J}K!$O1Q8l$G$N8GM-I=8=Cj=P$N8&5f$G$bMQ$$$i$l$F$$$k!%Nc$($P!$ HMM(Bik el, Miller, Sc h w artz, and W eisc hedel 1997; Miller, Crystal, F o x, Ramsha w, Sc h w artz, Stone, W eisc hedel, and the Annotation Group 1998) !$ 7h Dj LZ %b %G %k (Co wie 1995) !$ ME( :G Bg %( %s %H %m%T!< ) %b %G%k (Borth wic k, Sterling, Agic h tein, and Grishman 1998a) !$ 6&5/ >p Js (Lin 1998) !$ 8m $j 6n F0 $N =q $- 49 $( 5, B’ (Ab erdeen, Burger, Da y , Hirsc hman, Robinson, and Vilain 1995) y M9@/>JDL?.Am9g8&5f=j , Comm unications Researc h Lab oratory , Ministry of P osts and T elecomm unications 64

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P $J $I $K 4p $E $/ %7 %9 %F %‘ $, $" $k!% 3X =, $K 4p $E $/ J} K! $H $7 $F MUC $N %3 %s %F %9 %H $G :G $b @: EY $, 9b $+$C $? $N $O HMM $K 4p $E $/ Nym ble $H $$ $& L> $N %7 %9 %F %‘ $G $" $k!% $3 $N %7 %9 %F %‘ $O 4p K\ E* $K 0J 2< $N $h $& $J<jK!$r$H$C$F$$ $k!%$^$:3X=,$G$O!$ MUC $N NE %? %9%/$GDj5A$5$l$? !V PERSON !W$d!V OR GA- NIZA TION !W$J $I $N 8G M- I= 8= $* $h $S $= $l 0J 30 $r I= $9 !V NOT-A-NAME !W $r $= $l $> $l >u BV $H $7 $F ;} $D>u BV A+ 0\ ?^ $rMQ 0U $7!$ $" $k >uBV $G!$ $" $k C1 8l$, F~ NO $5 $l$? $H $- $K $I $N>u BV $K 0\ $k $+$r >u BV A+ 0\ 3N N($H $7 $F 5a $a $k!% $= $7$F!$ 2r @O $9 $k :] $K $O!$%S %? %S %" %k %4 %j%: %‘ $r MQ $$ $F!$ F~ NO$5 $l $? C1 8l Ns $, C) $jF@ $k >u BV $N %Q %9 $&$A!$ :G E, $J %Q %9 $r C5:w $7!$ =g <!!$ C)$C $? >uBV $r =P NO $9 $k $3 $H$G 8G M- I= 8= $r Cj =P $9$k!% B> $N 3X =, <jK! $r MQ $$ $? %7%9 %F %‘ $b 3N N($N 7W ;; J} K!$O 0c $& $, F1 MM$N <j K! $r $H$C $F$$ $k $3 $H $, B? $$!% Borth wic k $i$O!$$3$N 3X=,$K4p$E$/ %7%9%F%‘$*$h $S?M<j$G:n@. $7$?5,B’$K4p$E $/%7%9%F%‘$N Cf $+$i!$ $= $l$> $l MUC $G Hf 3SE* @: EY$N 9b $+$C $?%7 %9 %F%‘ $r A* $S$= $l $i$r 3X =, $K4p $E $/J} K! $K $h$C$F E} 9g$9 $k $3 $H $K $h$C $F $h $j 9b $$ @: EY $rF@ $F $$ $k (Borth wic k et al. 1998a) !% $" $k %G!< %? $K BP $7 $F $O ?M 4V $N %Q %U%)!< %^ %s %9 $r 1[ $( $k $h $& $J 7k 2L $b F@ $i $l $F $$ $k (Borth wic k, Sterling, Agic h tein, and Grishman 1998b) !% 3X =, $K 4p $E $/ J} K! $O 8G M- I= 8= Cj =P $N 8& 5f 0J 30 $K 7A BV AG 2r @O $d 9= J8 2r @O $K $* $$ $F $b $h $/ MQ $$ $i $l $F$$$k ( Fb 85 GO 1999) !%3X =,%b%G %k$H$7 $F$O ME %b%G%k $rMQ$$ $?$b$N $,M%$l $?@:EY$r F@$F$$ $k$3$H $,B?$/ (Ratnaparkhi 1996, 1997; Uc himoto, Sekine, and Isahara 1999) !$%G!<%?%9%Q!<%9%M%9$K 6/$$$? $a!$2f!9 $O8G M-I=8= Cj=P $K$*$$ $F$b $3$N ME %b%G %k$r MQ$$ $k$3$H $K$7 $?!%$5$i $K8e =hM} $H$7 $F!$8m $j 6n F0 $K $h$j 3M F@ $7 $? =q$- 49 $( 5, B’ $rMQ $$ $k!% $3 $N=q $- 49 $( 5, B’$r MQ $$ $k <j K!$O 7A BV AG 2r @O $G$bMQ$$$i$l$F$$$k (Brill 1995; 5W8w C01) 1998) !% 8G M- I= 8= $N Dj 5A $O IREX 8G M- I= 8= Cj =P %? %9 %/ (IREX-NE) $N Dj 5A (IREX <B 9T 0Q 0w 2q 1999) $K 4p $E $/ $b $N $H $9 $k!% $= $N Dj 5A $K $h $k $H!$ 8G M- I= 8= $K $O !VF| K\!W $d !V9q N) !? 8x J8 =q !? 4[!W ( !? $O 7A BV AG $N 6h @Z $j $r I= $9 ) $N $h $& $K 0l $D $" $k $$ $O J# ?t $N 7A BV AG $+ $i $J $k $b $N!$ $" $k $$ $O !V:_ JF!W $N !VJF!W!$!VJ< 8K !? 8) Fb!W $N !VJ< 8K 8)!W $N$h $& $K 7A BV AG C1 0L $h $jC; $$ It J, J8 ;z Ns $r 4^$‘ $b $N $N 2 <o N‘ $,$"$k!% A0<T $N8G M- I=8= $O!$8G M- I=8= $N ;O$^ $j!$Cf 4V!$ =*$j $J $I$r I=$9 %i %Y%k $r 40 8DMQ 0U $7!$3F!9 $N 7A BVAG$K BP$7 IUM?$9 $Y$- %i%Y%k $r?d Dj$9$k $3$H $K$h$C$F Cj=P $9$k!% %i%Y%k $N?d Dj$K$O ME %b %G%k $rMQ $$$k!%$3 $N ME %b%G %k$G $O3X=, %3!<%Q %9$G4Q B,$5 $l$kAG @-$H 3F!9$N 7ABVAG $KIU M?$9$Y $-%i %Y%k $H$N 4X78 $r 3X =, $9 $k!% $3 $3$G AG @- $H $O %i %Y %kIU M? $N <j $, $+ $j$H $J $k >p Js $N $3 $H$G $" $j!$ 2f!9 $N >l 9g!$ Ce L\$7 $F $$$k 7A BV AG$r 4^ $‘A0 8e 2 7A BV AG$: $D 9g7W 5 7A BV AG$K 4X $9 $k8+ =P $78l!$ IJ ;l $N>p Js $N$3 $H $G $" $k!%%i%Y %k$r ?dDj $9$k:] $K$O!$ F~NOJ8 $r7A BVAG2r @O$7!$ ME %b %G%k $rMQ$$ $F$= $l$>$l $N7A BVAG $4$H $K$= $3 $G 4Q B,$5 $l $k AG @-$+ $i 3F %i %Y %k$N L‘ $b $i $7$5 $r 3N N( $H$7 $F 7W ;; $7!$0l J8 A4 BN $K $*$1 $k 3N N( $N @Q$N CM $, 9b $/ $J$j!$ $+ $D %i %Y %k$H %i %Y %k $N 4V$N O" @\ 5, B’$r K~ $? $9 $h $&$K 3F!9 $N 7A BV AG$K IU M? $9 $k %i %Y%k$r7h$a$k!%0lJ8$K$*$1$k:GE,2r$NC5:w$K$O%S%?%S%"%k%4%j%:%‘$rMQ$$$k!% 0l J}!$ 8e <T $N 8G M- I= 8= $N $h $& $K 7A BV AG C1 0L $h $j C; $$ It J, J8 ;z Ns $r 4^ $‘ 8G M- I= 8= $O >e 5- $N J} K! $G 65

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 $OCj=P $G$- $J$$$N $G!$ ME %b%G %k$rMQ $$$F %i%Y%k $r7h $a$?8e $K=q $-49 $(5,B’ $rE, MQ$9$k $3$H $K$h$C $FCj =P $9 $k!% =q $- 49 $(5, B’ $O 3X =, %3!< %Q %9$K BP $9 $k %7 %9 %F%‘ $N 2r @O 7k 2L $H %3!<%Q %9 $N @5 2r %G!< %? $H $N:9 0[ $r D4 $Y $k$3 $H $K $h$C $F <+F0 3M F@ $9 $k $3$H $, $G $- $k!%0l $D $" $k $$ $OJ# ?t $N 7A BV AG$+ $i $J $k 8G M- I=8=$K $D$$ $F$bF1 MM$K =q$-49 $(5, B’$rE, MQ$9$k $3$H $O2DG= $G$" $k$,!$K\ O@J8 $G$O ME %b%G %k$K $D$$ $F$O %i %Y %k IU$1 $N @: EY $K=E E@ $r CV $-!$ =q$- 49 $( 5, B’$K $D $$ $F $O$G $- $k $@ $14J JX $J 3M F@ J}K! $r MQ $$ $F 8z2L$r$"$2$k$3$H$K=EE@$rCV$/!% K\ O@ J8 $G $O IREX-NE K\ ;n 83 $K MQ $$ $i $l $? %G!< %? $K BP $7 2f!9 $N <j K! $r E, MQ $7 $? 7k 2L $r <( $7!$ $5 $i$K$$ $/$D $+$NHf 3S<B 83$+$i ME %b %G%k $K$*$1 $kAG @-$H@: EY$N 4X78!$ 3X=,%3!< %Q%9 $NNL$H @:EY $N4X 78!$$5 $i $K 4J JX$J J} K! $r MQ$$ $F <+ F0 3M F@$7 $? =q $- 49$( 5, B’ $, $I$N Dx EY @: EY$K 9W 8% $9 $k $+$r L@ $i $+ $K $9$k!% 2 8GM-I=8=Cj=P%"%k%4%j%:%‘ 2.1 %"%k%4%j%:%‘$N35MW 8G M- I= 8= $O IREX-NE $N Dj 5A $K $7 $? $, $$!$ I= 1 $N 8 <o N‘ $H $9 $k!% $3 $N @a $G $O $3 $N I= $K $" $2 $? SGML %?%0$rIUM?$9$kJ}K!$K$D$$$F=R$Y$k!% I= 1 8GM-I=8=$N%?%0 3+;O0LCV%?%0 =*N;0LCV%?%0 Nc 8GM-L>;lE*I=8= AH?%L>!$@/I\AH?%L> < ORGANIZA TION > < /OR GANIZA TION > M9 @/ >J!$ %K%e!< %h!< %/ Bg 3X!$ Kh F| ?7 J9!$ #I#R#E#X<B9T0Q0w2q ?ML> < PERSON > < /PERSON > D9HxbC!$%0%j%C%7%e%^%s!$<c%N2V COL> < LOCA TION > < /LOCA TION > F|K\!$?@8M!$0f$NF,@~!$IY;N;3 8GM-J*L> < AR TIF A CT > < /AR TIF A CT > %N!< %Y %k >^!$ #P #L K! 0F!$ FC <l Aj BP @- M} O@!$ %Z %s %F%# %" %‘ #2 #0 #0 #M #H #z!$ %+ %m!< %i ;~4VI=8= F|IUI=8= < DA TE > < /D A TE > #97n#2#8F|!$5nG/!$$"$k=) ;~4VI=8= < TIME > < /TIME > 8a8e#5;~#2#5J,!$L$L@!$L@$1J} ?tCMI=8= 6b3[I=8= < MONEY > < /MONEY > #1%I%k!$?t==C{1_!$8^@i$+$iO;@iK|1_ 3d9gI=8= < PERCENT > < /PER CENT > #2#0!s!$#53d!$#5J,$N#1!$#2G\ K\<jK!$G$O0J2<$N<j=g$G8GM-I=8=$rCj=P$9$k!% ( 1 ) %F%-%9%H$r7ABVAG2r@O$9$k!% <B 83 $G $O 7A BV AG 2r @O $K JUMAN( 9u 66 D9 Hx 1998) $r MQ $$ $?!% Nc $( $P!$ \ :_ JF =w @- $r Cf ?4 $K !V?M 8" $r9M $( $k 2q!W$, $G $-!$ !D " $H $$ $&It J, $O I= 2 $N Bh 1 9T $N$h $& $K 7ABV AG $4 $H$K 6h 66

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P @Z$i$l!$$=$l$>$l$N7ABVAG$4$H$KBh 2 9T!$Bh 3 9T$N$h$&$JIJ;l$N>pJs$,F@$i$l$k!% I= 2 ME %b%G%k$rMQ$$$?%i%Y%kIUM?$NNc 8+=P$78l :_JF =w@- $r Cf?4 $K !V ?M8" IJ;l ( BgJ,N‘ ) L>;l L>;l =u;l L>;l =u;l FC<l L>;l IJ;l ( :YJ,N‘ ) IaDLL>;l IaDLL>;l 3J=u;l IaDLL>;l 3J=u;l 3g8L;O IaDLL>;l %i%Y%k 1 OTHER OTHER OTHER OTHER OTHER PRE OR G:BEGIN $N8uJd 2 OTHER OTHER OTHER OTHER OTHER PRE AR T:SINGLE � � � � � � � � � � � � � � � � � � � � � � � � $r 9M$($k 2q !W $, $G$- !$ %9%3%" =u;l F0;l L>;l FC<l =u;l F0;l FC<l 3J=u;l IaDLL>;l 3g8L=* 3J=u;l FIE@ OR G:MIDDLE OR G:MIDDLE OR G:END POST OTHER OTHER OTHER 0.8 POST OTHER OTHER OTHER OTHER OTHER OTHER 0.7 � � � � � � � � � � � � � � � � � � � � � � � � ( I=$G!V OR G !W!V AR T !W$O$=$l$>$l!V OR GANIZA TION !W!V AR TIF A CT !W$NN,$G$"$k!% ) ( 2 ) 3F7ABVAG$K%i%Y%k$rIUM?$9$k!% %i%Y%k$H$7$F$O!$0J2<$N9g7W 40 8D$rMQ0U$7$?!% (a) IREX-NE $G Dj 5A $5 $l $F $$ $k 8G M- I= 8= $N %? %0 $K !V OPTIONAL !W $r 2C $( $? 9 <o N‘ $r!$ 8G M- I= 8= $N ;O $^ $j!$ Cf 4V!$ =* $j!$ C1 FH $K J, $1 $? 9 � 4=36 8D!% Nc $( $P ?M L> $N %? %0 $N >l 9g!$ $= $l$> $l !V PERSON:BEGIN !W !V PERSON:MIDDLE !W !V PERSON:END !W !V PERSON:SINGLE !W $r MQ $$ $k!% $3 $N $h $& $K J, $1 $? $N $O!$ J# ?t $N 7A BV AG $, 0l $D $N 8G M- I= 8= $r 9= @. $9 $k $3 $H $, $" $k $3 $H $r 9M N8 $9 $k $? $a$G$"$k!% !V OPTIONAL !W $N %? %0 $O %? %0 IU $1 $, H= Dj <T $K $b :$ Fq $J >l 9g $N $? $a $K @_ $1 $? $b $N $G $" $k!% $3 $l $b IREX-NE $K $* $1 $k Dj 5A $K $7 $? $,$C $F $$ $k!% 8G M- I= 8= $N H= Dj $O ?M 4V $K $b Fq $7 $$ $3 $H $, B? $$!% Nc $( $P!$ !VEl 5~ 9b :[!W $O LOCA TION $+ OR GANIZA TION $+!$!VF|7P J?6Q3t 2A!W$H8@$C$? $H$-$N!VF| 7P!W$O OR GA- NIZA TION $H $9 $k $Y$- $+ $J $I $, $=$& $G $" $k!% $3$N $h $& $J >l9g!$ $= $l $> $l !VEl 5~ 9b :[!W!$ !VF| 7P!W $K $3 $N %? %0 $r IU M? $7!$ 8G M- I= 8= $H $7 $F $O Cj =P $7 $J $$!% $3 $N !V OPTIONAL !W $r %i %Y %k $H $7 $F 9M N8 $7 $? $N $O $= $N @- <A $r 3X =, $9 $k $3 $H $K $h$C $F!$ Nc $( $P LOCA TION $+ OR GANIZA TION $N H= Dj $, :$ Fq $J $b $N $r $$ $: $l $+ $N %? %0 $K J, N‘ $7 $F $7 $^ $& $N $r Hr $1 $k $3 $H $, $G $- $k $H 9M $( $? $? $a $G $" 67

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 $k!% (b) 8G M- I= 8= $N A0 8e $N 1 7A BV AG $* $h $S 8G M- I= 8= $K 64 $^ $l $? 1 7A BV AG $r B> $N 7A BV AG $H 6h JL $9 $k $? $a $N 3 8D ( !V PRE !W !V POST !W !V MID !W ) !% Nc $( $P!$ \ :r F| Bg :e $H ?@8M $G!D " $H $$$& ItJ, $G$O !VBg:e!W $H!V?@ 8M!W$, $=$l $>$l COL> $rI= $98G M-I= 8=$G$"$j!$$=$NA08e$N7ABVAG$O<!$N$h$&$K%i%Y%kIU$1$5$l$k!% \ :rF| (PRE) !?Bg:e (LOCA TION:SINGLE) !?$H (MID) !??@8M (LOCA TION:SINGLE) !?$G (POST) !D " ( 3g8LFb$O$=$l$>$lA0$N7ABVAG$KIUM?$5$l$?%i%Y%k$N8uJd ) $3 $N ;0 $D $N %i %Y %k !V PRE !W !V POST !W !V MID !W $r MQ $$ $? $N $O!$ 8G M- I= 8= $N A0 8e $N 7A BV AG ( @\ <- $J $I ) $O 8G M- I= 8= $r Cj =P $9 $k :] $K <j $, $+ $j $H $J $k $3 $H $, B? $$ $?$a!$<!$K$"$2$k!V OTHER !W$H6hJL$9$kJ}$,NI$$$H9M$($?$+$i$G$"$k!% (c) 0J>e$N$I$N%i%Y%k$b$D$+$J$$!V OTHER !W!% :#!$ 0l J8 $, n 8D $N 7A BV AG $+ $i $J $k $H $9 $k!% <j =g (1) $G F@ $i $l $? 7A BV AG 2r @O 7k 2L $r MQ $$ $F!$ 8D!9 $N 7A BV AG m i (1 � i � n ) $K $= $l $> $l >e 5- $N %i %Y %k $N $$ $: $l $+ $r IU M? $9 $k!% 7A BV AG m i $K IU M? $9 $k %i %Y %k $O %3!< %Q %9 $+ $i 3X =, $7 $? ME %b %G %k $+ $i 3F %i %Y %k $r IU M? $7 $? $H $- $N L‘ $b $i $7 $5 $r 3N N( $H $7 $F 7W ;; $7 $= $l $r 4p $K 7h $a $k!% >\ $7 $/ $O!$ %b %G %k $K $D $$ $F $O 2.2 @a$G!$:GE,2r$NC5:w%"%k%4%j%:%‘$K$D$$$F$O 2.3 @a$G=R$Y$k!% ( 3 ) =q$-49$(5,B’$K$h$k8e=hM} JUMAN $N 2r@O 7k2L $K$* $1$k7A BVAG $N6- 3&$H IREX $G Dj5A $5$l $F$$$k 8GM- I=8= $N6- 3&$O I, $: $7 $b 0l CW $7 $J $$!% $3 $N $h $& $J 0l CW $7 $J $$ >l 9g $K BP 1~ $9 $k $? $a $K =q $- 49 $( 5, B’ $r <+ F0 3M F@ $7!$ 3MF@ $7 $? 5,B’ $r MQ $$$F 8e =h M}$r 9T $&!% Nc$( $P!$ I= 2 $N !V:_ JF!W $KBP $7 $F $O0J 2< $N$h$&$J=q$-49$(5,B’$,E,MQ$5$l$k!% 8+=P$78l :_JF IJ;l ( BgJ,N‘ ) L>;l IJ;l ( :YJ,N‘ ) IaDLL>;l %i%Y%k OTHER ) :_ JF L>;l L>;l IaDLL>;l IaDLL>;l PRE LOCA TION:SINGLE =q$-49$(5,B’$N<+F03MF@<jK!$K$D$$$F$O 2.4 @a$G=R$Y$k!% ( 4 ) %i%Y%k$r8GM-I=8=$N%?%0$KJQ49 $9 $Y $F $N %i %Y %k $, 7h $^$C $? $i!$ $= $l $> $l $N %i %Y %k $K BP $7 <j =g (2) $G Dj 5A $7 $? %i %Y %k $N Dj 5A $K $7 $? $,$C $F!$ %i %Y %k $+ $i IREX-NE $G Dj 5A $5 $l $? %? %0 $X $H JQ 49 $9 $k!% Cj =P $7 $? $$ 8G M- I= 8= $O I= 1 $N 8 <o N‘ $J $N $G!$ :G 8e $K 2r @O 7k 2L $+ $i !V OPTIONAL !W $N %? %0 $r <h $j =| $/!% Nc $( $P!$ I= 2 $G %9 %3 %" $, :G Bg $G $" $k %i %Y %k 8u Jd 1 $N >l 9g!$ <j =g (3) $N A‘ :n $K $h$C $F \ :_ JF (OTHER)" $N It J, $, \ :_ (PRE) JF (LOCA TION:SINGLE)" ( 3g 8L Fb $O $= $l $> $l A0 $N 7A BV AG $K IU 68

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P M? $5 $l $? %i %Y %k $N 8u Jd ) $K =q $- 49 $( $i $l $k!% $= $7 $F!$ %i %Y %k $r %? %0 $K JQ 49 $9 $k $3 $H $K $h$C $F <! $N $h $&$J=PNO$rF@$k!% \ :_ < LOCA TION > JF < = LOCA TION > =w@-$rCf?4$K !V < OR GANIZA TION > ?M8"$r9M$($k2q < = OR GANIZA TION > !W$,$G$-!$ " 2.2 8GM-I=8=Cj=P$KMQ$$$k3NN(%b%G%k $3 $N @a $G $O 7A BV AG $K IU M? $9 $k %i %Y %k $N L‘ $b $i $7 $5 $r 3N N( $H $7 $F 7W ;; $9 $k $? $a $N %b %G %k $K $D $$ $F =R$Y $k!% %b %G %k $H $7 $F$O!$ ME( :G Bg %( %s %H %m %T!< K! ) $K 4p$E $/ 3N N( %b %G %k $r:N MQ $9 $k!% $^ $:!$ ME $N4pK\ $K$D $$$F@b L@$7!$ $=$N8e!$ ME $K 4p$E $/8GM- I=8= %i%Y%k IUM? 3NN( %b%G%k $*$h $S$=$N %b%G %k$r %3!<%Q%9$+$iE}7WE*$K3X=,$9$kJ}K!$K$D$$$F=R$Y$k!% ME( :GBg%(%s%H%m%T!< ) %b%G%k 0l HL $K 3N N( %b %G %k $G $O!$ J8 L. ( 4Q B, $5 $l $k >p Js $N $3 $H ) $H $= $N $H $- $K F@ $i $l $k =P NO CM $H $N 4X 78 $O 4{CN $N %G!< %? $+ $i ?dDj $5 $l $k 3N N(J, I[ $K $h$C $F I= $5$l $k!% $$ $m $$ $m $J>u 67 $K BP $7 $F$G $- $k $@ $1 @5 3N $K=P NO CM $r M= B,$9 $k $? $a $K $OJ8 L. $r :Y $+ $/Dj 5A $9 $k I,MW $, $" $k $,!$ :Y$+ $/ $7 $9 $. $k$H 4{ CN $N %G!< %? $K$*$$$F$=$l$>$l$NJ8L.$KBP1~$9$k;vNc$N?t$,>/$J$/$J$j%G!<%?%9%Q!<%9%M%9$NLdBj$,@8$8$k!% ME %b %G %k $G $O!$ J8 L. $O AG @- $H 8F $P $l $k 8D!9 $N MW AG $K $h$C $F I= $5 $l!$ 3N N( J, I[ $O AG @- $r 0z ?t $H $7$? 4X ?t $H $7 $F I= $5 $l $k!%$= $7 $F!$ 3F!9 $N AG @- $O %H%l!< %K %s %0 %G!< %? $K $* $1 $k3N N( J, I[ $N %( %s %H %m %T!<$, :G Bg $K $J $k $h $& $K =E$_ IU $1 $5 $l $k!% $3 $N %(%s %H %m %T!< $r :G Bg $K $9 $k$H $$ $& A‘ :n $K $h$C $F!$ 4{ CN%G!< %? $K 4Q B, $5 $l $J$+$C $? $h $& $J AG @- $"$k $$ $O $^ $l $K $7$+ 4Q B, $5 $l $J $+$C $?AG @- $K $D $$ $F $O!$ $= $l$> $l $N =P NOCM $K BP $7 $F3N N( CM $, Ey 3NN( $K $J $k $h$& $K $" $k $$$O 6a IU $/ $h$& $K =E $_ IU $1$5 $l $k!% $3 $N $h$&$K L$CN $N%G!< %?$KBP $7$F 9MN8 $7$?=E $_IU $1$, $J$5$l $k$? $a!$ ME %b%G %k$OHf 3SE* %G!<%? %9%Q!< %9%M %9 $K 6/ $$ $H$5 $l $F $$ $k!% $3$N %b %G %k $O Nc$( $P 8@ 8l 8=>] $J $I $N $h $&$K 4{ CN %G!< %? $K$9 $Y $F $N 8= >] $,8=$lF@$J$$$h$&$J8=>]$r07$&$N$KE,$7$?%b%G%k$G$"$k$H8@$($k!% 0J >e $N $h $& $J @- <A $r ;} $D ME %b %G %k $G $O!$ 3N N( J, I[ $N <0 $O 0J 2< $N $h $& $K 5a $a $i $l $k!% J8 L. $N =8 9g$r B !$ =P NOCM $N =89g $r A $H$9 $k $H$-!$ J8 L. b ( 2 B ) $G=P NO CM a ( 2 A ) $H$J $k ;v>] ( a; b ) $N 3NN( J, I[ p ( a; b ) $r ME $K$h $j?dDj$9$k$3$H$r9M$($k!%J8L. b $O k 8D$NAG@- f j (1 � j � k ) $N=89g$GI=$9!%$= $7 $F!$ J8 L. b $K $* $$ $F!$ AG @- f j $, 4Q B, $5 $l $+ $D =P NO CM $, a $H $J $k $H $- $K 1 $r JV $9 0J 2< $N $h $& $J 4X ?t$rDj5A$9$k!% g j ( a; b ) = 8 < : 1 ; if exist ( b; f j ) = 1 & =PNOCM = a 0 ; $=$l0J30 (1) $3 $l $r AG @- 4X ?t $H 8F $V!% $3 $3 $G!$ exist ( b; f j ) $O!$ J8 L. b $K $* $$ $F AG @- f j $, 4Q B, $5 $l $k $+ H] $+ $K $h$C$F 1 $"$k$$$O 0 $NCM$rJV$94X?t$H$9$k!% <! $K!$ $= $l $> $l $N AG @- $, 4{ CN $N %G!< %? Cf $K 8= $l $? 3d 9g $O L$ CN $N %G!< %? $b 4^ $‘ A4 %G!< %? Cf $K $* $$ 69

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 $F $b JQ $o $i $J $$ $H $9 $k @) Ls $r 2C $( $k!% $D $^ $j!$ ?d Dj $9 $k $Y $- 3N N( J, I[ p ( a; b ) $K $h $k AG @- f j $N 4| BT CM $H!$ 4{ CN %G!< %? $K $* $1 $k 7P 83 3N N( J, I[ ~ p ( a; b ) $K $h $k AG @- f j $N 4| BT CM $, Ey $7 $$ $H 2> Dj $9 $k!% $3 $l $O0J2<$N@)Ls<0$GI=$;$k!% X a 2 A;b 2 B p ( a; b ) g j ( a; b ) = X a 2 A;b 2 B ~ p ( a; b ) g j ( a; b ) (2) f or 8 f j (1 � j � k ) $3$N<0$G!$ p ( a; b ) = p ( b ) p ( a j b ) � ~ p ( b ) p ( a j b ) $H$$$&6a;w$r9T$J$$0J2<$N<0$rF@$k!% X a 2 A;b 2 B ~ p ( b ) p ( a j b ) g j ( a; b ) = X a 2 A;b 2 B ~ p ( a; b ) g j ( a; b ) (3) f or 8 f j (1 � j � k ) $3 $3 $G!$ ~ p ( b ) !$ ~ p ( a; b ) $O!$ f r eq ( b ) !$ f r eq ( a; b ) $r $= $l $> $l 4{ CN %G!< %? $K $* $1 $k ;v >] b $N =P 8= IQ EY!$=PNOCM a $H;v>] b $N6&5/IQEY$H$7$F0J2<$N$h$&$K?dDj$9$k!% ~ p ( b ) = f r eq ( b ) X b 2 B f r eq ( b ) (4) ~ p ( a; b ) = f r eq ( a; b ) X a 2 A;b 2 B f r eq ( a; b ) (5) <!$K!$<0 (3) $N@)Ls$rK~$?$93NN(J,I[ p ( a; b ) $N$&$A!$%(%s%H%m%T!< H ( p ) = � X a 2 A;b 2 B ~ p ( b ) p ( a j b ) l og ( p ( a; b )) (6) $r :G Bg $K $9 $k 3N N( J, I[ $r ?d Dj $9 $k $Y $- 3N N( J, I[ $H $9 $k!% $3 $l $O!$ <0 (3) $N @) Ls $r K~ $? $9 3N N( J, I[ $N $& $A $G :G $b 0l MM $J J, I[ $H $J $k!% $3 $N $h $& $J 3N N( J, I[ $O M# 0l B8 :_ $7!$ 0J 2< $N 3N N( J, I[ p � $H $7 $F 5- =R $5$l$k!% p � ( a j b ) = Q k j =1 � g j ( a;b ) a;j P a 2 A Q k j =1 � g j ( a;b ) a;j (7) (0 � � a;j � 1 ) $?$@$7!$ � a;j = e � a;j (8) $G $" $j!$ � a;j $O AG @- 4X ?t g j ( a; b ) $N =E $_ $G $" $k!% $3 $N =E $_ $O J8 L. b $N $b $H $G =P NO CM a $H $J $k $3 $H $r M= B, $9 $k $N $K AG @- f j $, $I $l $@ $1 =E MW $J Lr 3d $r 2L $? $9 $+ $r I= $7 $F $$ $k!% 71 N} =8 9g $, M? $( $i $l $? $H $-!$ � a;j $N?dDj$K$O Impro v ed Iterativ e Scaling(I IS) %"%k%4%j%:%‘ (Pietra, Pietra, and La�ert y 1995) $J$I$,MQ$$$i$l$k!%<0 (7) $NF3=P$K$D$$$F$OJ88% (Ja ynes 1957, 1979) $r;2>H$5$l$?$$!% 70

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P 8GM-I=8=%i%Y%kIUM?3NN(%b%G%k 2.1 @a $K!$8D!9$N7ABV AG$KIUM?$9 $Y$-8GM-I= 8=$N%i%Y%k $rDj5A$7$?!% 0J9_$G$O!$7A BVAG$K$=$l$> $l$N%i%Y%k$rIUM?$7$?$H$-$NL‘$b$i$7$5$rI=$93NN($r%i%Y%k$NIUM?3NN($H8F$V!% 0l J8 $, n 8D $N 7A BV AG $+ $i $J $k $H $-!$ 7A BV AG m i (1 � i � n ) $K %i %Y %k l j (0 � j � 39) $r IU M? $9$k$H$- $NIUM?3N N($O!$A0@a $G=R$Y$? ME %b%G %k$N<0!J 7 !K $rMQ$$$F p � ( l j j F i ) $G5a$a$i$l $k!%$3$3 $G F $O !V8+ =P $7 8l!’ ?M 8" , IJ ;l ( Bg J, N‘ ) !’ L> ;l , IJ ;l ( :Y J, N‘ ) !’ Ia DLL> ;l!W $J $I $N AG @- $N =8 9g $G $" $j!$8D!9$N m i $4$H$K0[$J$k$?$a F i $HI=$7$?!%0lJ8A4BN$NIUM?3NN($O8D!9$N3NN($N@Q$GI=$9!% AG@- 4p K\ E* $K 3X =, %3!< %Q %9 $+ $i F@ $i $l $k 7A BV AG >p Js $r AG @- $H $7 $F MQ $$ $k!% <B 83 $G $O!$ Ce L\ $7 $F $$ $k 7ABVAG$r4^$‘A08e 2 7ABVAG$:$D9g7W 5 7ABVAG$K4X$9$k8+=P$78l!$IJ;l ( BgJ,N‘!$:YJ,N‘ ) $H$7$?!%IJ ;l J, N‘ $O $= $l $> $l Bg J, N‘ 15 8D!$ :Y J, N‘ 48 8D $G $" $k!% $3 $l $O JUMAN $N $b $N $K $7 $? $,$C $?!% 3X =, %3!< %Q %9 $K 1 !$ 2 2s $7 $+ 8= $l $J $$ $h $& $J AG @- $O %N %$ %: $H $J $k 2D G= @- $, $" $k $N $G $= $l $r Hr $1 $k $? $a $K IQEY $K $h $k AG@- A* Br $r 9T$J $&!% 8+ =P $78l $H $7 $F $O3X =, %3!< %Q %9Cf $K 5 2s 0J >e 8=$l $? $b $N $rMQ $$!$ $5 $i $K <0 (1) $N AG @- 4X ?t $H $7 $F $O 3X =, %3!< %Q %9 $K 3 2s 0J >e 4Q B, $5 $l $? $b $N $r MQ $$ $k!% 8+ =P $7 8l $r 5 2s 0J>e 8= $l $? $b$N $H $7 $? $N$O $3 $l 0J >e >/$J $/ $9 $k $HAG @- $N ?t $,A} $( 8= :_ $N%^ %7 %s %Q %o!< $G$O 3X =, $G $- $J$+$C $? $? $a $G $" $k!% AG@- $H $7 $F $O B> $K $b$$ $m $$ $m 9M $( $i$l $k $,!$ :# 2s $N <B 83$G $O 3X =, %3!< %Q %9 $+ $iF@ $i $l $k >pJs $G $+ $D CeL\ $7 $F $$$k 7A BV AG $N<~ JU $N >p Js$N $_ $r MQ $$$? >l 9g $K$I $N Dx EY $N@: EY $, F@ $i $l$k$+$rD4$Y$k$3$H$K=E$-$rCV$$$?!% $5 $i $K 3X =, %3!< %Q %9 0J 30 $+ $i F@ $i $l $k >p Js $N M- 8z @- $b D4 $Y $k $? $a $K DI 2C <B 83 $H $7 $F!$ 8G M- L> ;l $K4X $9 $k <- =q>p Js $r Mx MQ$7 $= $N <-=q $K EP O? $5$l $F $$ $k $+$I $& $+ $r AG@- $H $7 $FMx MQ $7 $? >l9g $N <B 83 $b 9T$J$C$?!%$3$l$K$D$$$F$O 3 @a$G<B837k2L$r$"$2$F9M;!$9$k!% 2.3 %S%?%S%"%k%4%j%:%‘ K\ @a $G $O %i %Y %k IU M? $K MQ $$ $k %S %? %S %" %k %4 %j %: %‘ $K $D $$ $F @b L@ $9 $k!% $3 $N %" %k %4 %j %: %‘ $O!$ %9 %3%"$,0lJ8A4BN$G:GE,CM$H$J$k$h$&$K%i%Y%k$rIUM?$9$k$b$N$G$"$k!% 7A BV AG m i $K BP $7!$ 2.2 @a $G =R $Y $? %i %Y %k l j $N IU M? 3N N( p � ( l j j F i ) $N 0l J8 A4 BN $K $* $1 $k 3] $1 ;; P n i =1 p � ( l j j F i ) $,:GBg$K$J$k$h $&$K3F%i%Y%k$r7h$a$k!% $?$@$7!$I= 3 $NO"@\5,B’$rK~$?$9$h $&$K$9 $k!%$3 $N I=$G!$ !p ( J8Kv ) !$ !t ( J8 F, ) $OJX 59 >e@_ $1 $?$b $N $G<B :] $KIU M?$9 $k %i%Y %k $H$O 0[ $J$k!% I= 3 $NO"@\5,B’$O?M<j$G:n@.$7$?!% <j=g$O0J2<$NDL$j$G$"$k!% ( 1 ) J8 F, $N 7A BV AG m 1 $K BP $7 3F %i %Y %k l j (1) $N IU M? 3N N( p � ( l j (1) j F 1 ) (0 � j (1) � 39) $r 7W ;; $7!$ $= $l $> $l 3F %i %Y %k $4 $H $N %9 %3 %" S 1 ( l j (1) ) $H $9 $k!% $D $^ $j!$ S 1 ( l 1 ) = p � ( l 1 j F 1 ), S 1 ( l 2 ) = p � ( l 2 j F 1 ), : : : , S 1 ( l 39 ) = p � ( l 39 j F 1 ) $H$9$k!% 71

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 I= 3 O"@\5,B’ %i%Y%k :8J}$K@\B32DG=$J%i%Y%k 1&J}$K@\B32DG=$J%i%Y%k x !t ( J8 F, ), x , y , x :END, y :END, PRE, MID !p ( J8 Kv ), x , y , x :BEGIN, y :BEGIN, POST, MID x :BEGIN !t ( J8 F, ), x , y , x :END, y :END, PRE, MID x :MIDDLE, x :END x :MIDDLE x :BEGIN, x :MIDDLE x :MIDDLE, x :END x :END x :BEGIN, x :MIDDLE !p ( J8 Kv ), x , y , x :BEGIN, y :BEGIN, POST, MID MID x , x :END x , x :BEGIN PRE !t ( J8F, ), POST, OTHER x , x :BEGIN POST x , x :END !p ( J8Kv ), PRE, OTHER OTHER !t ( J8F, ), POST, OTHER !p ( J8Kv ), PRE, OTHER !p ( J8Kv ) x , x :END, POST, OTHER !t ( J8F, ) x , x :BEGIN, PRE, OTHER ( x , y $O IREX-NE $GDj5A$5$l$? 8 <oN‘$N%?%0$*$h$S!V OPTIONAL !W$KBP1~$9$k!% ) ( 2 ) <! $N7ABV AG m 2 $KBP$7 3F%i%Y %k$NIUM? 3NN( p � ( l j (2) j F 2 ) (0 � j (2) � 39) $r7W ;;$7!$$= $l $>$l3F%i%Y%k$4$H$N%9%3%"$r S 2 ( l j (2) ) = max l j (1) p � ( l j (2) j F 2 ) � S 1 ( l j (1) ) $H$9$k!%$?$@$7!$ l j (1) $H l j (2) $,O"@\5,B’$rK~$?$9$b$N$K8B$k!% ( 3 ) $5 $i $K <! $N 7A BV AG m 3 $K BP $7 $F $b F1 MM $K 3F %i %Y %k $N IU M? 3N N( p � ( l j (3) j F 3 ) (0 � j (3) � 39) $r7W;;$7!$$=$l$>$l3F%i%Y%k$4$H$N%9%3%"$r S 3 ( l j (3) ) = max l j (2) p � ( l j (3) j F 3 ) � S 2 ( l j (2) ) $H$9$k!%$?$@$7!$ l j (2) $H l j (3) $,O"@\5,B’$rK~$?$9$b$N$K8B$k!% ( 4 ) F1MM$N$3$H$rJ8Kv$^$G7+$jJV$7!$ S n ( l j ( n ) ) = max l j ( n � 1) p � ( l j ( n ) j F n ) � S n � 1 ( l j ( n � 1) ) $N $& $A :G Bg $N $b $N $r A* $V $H!$ :G E, 2r $G $" $k %i %Y %k $N JB $S l j (1) , l j (2) , : : : , l j ( n ) $, F@ $i $l $k!% 72

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P 2.4 <+F03MF@$7$?=q$-49$(5,B’$K$h$k8e=hM} ME %b %G %k $r MQ $$ $? %i %Y %k IU $1 $N =h M} $, =*$C $? 8e $G!$ 7A BV AG 2r @O $K $h $j F@ $i $l $k 7A BV AG $, 8G M- I= 8= $h $j D9 $$ >l 9g $K BP =h $9 $k $? $a!$ M= $a MQ 0U $7 $F $* $$ $? =q $- 49 $( 5, B’ $r E, MQ $9 $k!% =q $- 49 $( 5, B’ $O Brill $,IJ ;l%?%0 IU$1 $KMQ $$$? (Brill 1995) $N$H F1MM $N<j K!$G $"$k 8m$j 6nF0 $G3MF@ $9$k!% Brill $N 5, B’ 3M F@ J} K! $H $N 0c $$ $O Brill $, %F %s %W %l!< %H $r MQ $$ $F $$ $k $N $K BP $7 $F 2f!9 $O MQ $$ $F $$ $J $$ E@ $G $" $k!% 2f!9$N >l 9g!$ =q $- 49 $( 5, B’ $O 3X =,%3!< %Q %9 $K BP $9 $k %7 %9 %F %‘ $N2r @O 7k 2L $H %3!< %Q %9 $N @5 2r %G!< %?$H $N :9 0[ $r D4 $Y $k$3 $H $K $h$C $F <+ F0 3MF@ $9 $k $3 $H $, $G$- $k!% :9 0[ $N Cf $+ $i!$%3!< %Q %9 $G $O F1 $8 J8 ;zNs $K BP 1~ $7$F $$ $k $K $b$+ $+ $o $i$: 7A BV AG $N?t $, 0[ $J $kIt J, $r $9 $Y$F Cj =P $7=q $- 49 $( 5,B’ $H $7 $F Mx MQ$9 $k!% $? $@ $7!$ A0 7oIt $O F1 $8 $G $"$k $, 8e 7o It $, 0[$J $k $h $& $J 5, B’$, J# ?t 3M F@ $5$l $? >l 9g $O!$ :G $b IQEY $N 9b $$ 5, B’$N $_ $r MQ $$ $k!%:G $b IQ EY $N 9b$$ 5, B’ $, J#?t <o N‘ $" $k >l9g!$ $= $l $i $N 5,B’ $O $9 $Y $F <N $F$k!% $5 $i $K!$ $3 $3 $G 3MF@ $7 $? 5, B’ $r 3X =,%3!< %Q %9 $K BP $9 $k%7 %9 %F %‘ $N 2r @O 7k2L $K E, MQ $7!$ 8m $j $H $J$k ?t $, @5 2r $H$J $k ?t 0J >e $G$" $k $b $N $O $9$Y $F <N $F $k!%Nc $( $P!$ 0J 2< $N$h $& $J $b $N $,=q $- 49 $( 5, B’ $H$7$F3MF@$5$l$k!% A07oIt 8+=P$78l :_F| IJ;l ( BgJ,N‘ ) L>;l IJ;l ( :YJ,N‘ ) %5JQL>;l %i%Y%k OTHER ) 8e7oIt :_ F| L>;l L>;l IaDLL>;l IaDLL>;l PRE LOCA TION:SINGLE 3 <B83$H9M;! 3.1 <B83%G!<%? %b%G%k$N3X=,$K MQ$$$?%G!<%?$O!$ CRL( M9 @/>JDL?.Am9g 8&5f=j ) 8GM-I=8= %G!<%?!$ IREX-NE M= Hw;n83%H%l!< %K%s%0%G!< %?!$ IREX-NE M=Hw;n83%G!< %?!$ IREX-NE K\;n83Ba Ja%H%l!<%K %s%0%G!< %?$N 9g 7WLs 12,000 J8 $G$" $k!% ;n83 $K MQ$$ $?%G!< %? $O IREX-NE K\;n 83 %G!<%? $G $"$k 1 !% $3 $l$i $O$9 $Y$F Kh F| ?7 J9 $N %G!<%? $K BP $7 $F 8GM- I= 8= $N %? %0 $,IU M? $5 $l $? $b $N$G $" $k!% 0J 2< $G4J C1 $K %G!< %? $N @b L@$r$9$k!% 3X=,%G!<%? 3X=,%3!<%Q%9$N=q<0$O SGML 7A<0$G!$3F8GM-I=8=$K$OI= 1 $N%?%0$,IUM?$5$l$F$$$k!%$3$l$i$N %?%0IU%3!< %Q%9$+$i %F%-%9%H ItJ,$r<h $j=P$7$F 7ABVAG2r @O$7!$I= 4 $K$"$2 $kJQ495, B’$rMQ$$ $F3F7A BVAG$K%i%Y%k$,IUM?$5$l$?$b$N$KJQ49$7$?8e!$3X=,$KMQ$$$?!% 1 :#2s3X=,!$;n83$KMQ$$$?%G!<%?$O$9$Y$F IREX $N%[!<%‘%Z!<%8 (IREX <B9T0Q0w2q 1999) $+$iF~<j2DG=$G$"$k!% 73

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 I= 4 %?%0$+$i%i%Y%k$X$NJQ495,B’ 0l$DA0$N 7ABVAG$H 7ABVAG ( %i%Y%k ) 7ABVAG$N%i%Y%k A08e$N%?%0 < x > m < =x > ) m ( x :SINGLE) < x > m ) m ( x :BEGIN) m < =x > ) m ( x :END) < =x > m < y > ) m (MID) < =x > m ) m (POST) m < x > ) m (PRE) x :BEGIN m ) m ( x :MIDDLE) x :MIDDLE m ) m ( x :MIDDLE) m ) m (OTHER) CRL( M9@/>JDL?.Am9g8&5f=j ) 8GM-I=8=%G!<%? Kh F| ?7 J9 1995 G/ 1 7n 1 F| $+ $i 10 F| $^ $G $N A4 5- ;v!$ Ls 1 K| J8 $K BP $7 $F!$ 8G M- I= 8= $r %? %0 IU $1 $7 $? %G!< %? $G $" $k!% 8G M- I= 8= $O IREX-NE $N 1999 G/ 2 7n 14 F|$K99?7$5$l$?Dj5A$K4p$E$$$F$$$k!% IREX-NE M=Hw;n83%H%l!<%K%s%0%G!<%? Kh F| ?7 J9 1994 G/ 4 7n 13 F| $N 46 5- ;v!$ Ls 500 J8 $K BP $7 $F 8G M- I=8= $r %? %0IU $1 $7 $?%G!< %? $G $" $k!%8G M- I= 8=$O IREX-NE $N 1998 G/ 10 7n 27 F| $K 99?7$5$l$?Dj5A$K4p$E$$$F$$$k!% IREX-NE M=Hw;n83%G!<%? KhF| ?7 J9 1994 G/ 9 7n 11 F| $N 36 5-;v!$ Ls 500 J8 $K BP $7$F 8G M- I=8= $r %? %0 IU $1$7 $? %G!< %?$G $" $k!% 8GM- I= 8= $O IREX-NE $N 1998 G/ 10 7n 27 F| $K99 ?7 $5 $l$? Dj 5A$K4p$E$$$F$$$k!% IREX-NE $N Dj 5A $O >/ $7 $: $D 99 ?7 $5 $l $F $$ $k!% $7 $+ $7!$ $= $l $i $N Dj 5A $N 0c $$ $K $h $k %N %$ %: $N ?t $O?M 4V $, 3X =, %G!<%? $r :n @. $9 $k$H $- $K @8 $8 $k%N %$ %: $N ?t$H $5 $[ $I 0c $$$O $J $$ $H 9M $(!$$9 $Y $F 3X =, $K MQ$$$?!% K\;n83%G!<%? 1999 G/ 4 7n 14 F| $+ $i 5 7n 13 F| $N Kh F| ?7 J9 $N %G!< %? $+ $i A* $P $l $? 91 5- ;v $G!$ %I %a %$ %s $r 8B $i $J $$ $b $N 71 5- ;v!$ Ls 400 J8 ( 0J 2<!$ !V0l HL %I %a %$ %s!W $H 8F $V ) $H !VBa Ja!W $K %I %a %$ %s $r 8B$C $? $b $N 20 5- ;v!$ Ls 100 J8 ( 0J 2<!$ !V8B Dj %I %a %$ %s!W $H 8F $V ) $N 2 <o N‘ $N %G!< %? $+ $i $J $k!% $= $l $> $l $N %I %a %$%s$N%G!<%?$K$*$1$k8GM-I=8=$N?t$OI= 5 $NDL$j$G$"$k!% 74

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P I= 5 IREX-NE K\;n83%G!<%?$KBP$9$k8GM-I=8=$NFbLu ARREST GENERAL 8GM-I=8= (NE) 8D?t ( 8D ) 8D?t ( 8D ) OR GANIZA TION 74 361 PERSON 97 338 LOCA TION 106 413 AR TIF A CT 13 48 D A TE 72 260 TIME 19 54 MONEY 8 15 PER CENT 0 21 OPTIONAL 8 86 9g7W 389 1510 3.2 <B837k2L <B83$KMQ$$$?AG@- $O7ABVAG2r@O7k 2L$+$iF@$i$l$k >pJs$G$"$j!$CeL\ $7$F$$$k7ABVAG$r 4^$‘A08e 2 7ABVAG$:$D9g7W 5 7ABVAG $K4X$9$k8+=P$78l!$IJ ;l ( BgJ,N‘!$:YJ,N‘ ) $G$"$k!%8+ =P$78l$H$7$F$O3X=, %3!< %Q %9 Cf$K 5 2s 0J >e 8= $l $? 12,368 8D $r MQ $$ $?!% IJ ;l J, N‘ $O JUMAN $N $b $N $K $7 $? $,$C $?!% $= $l $>$l Bg J, N‘ 15 8D!$ :Y J,N‘ 48 8D $G $" $k!% $3 $N $&$A!$ <0 (1) $N AG @- 4X ?t$H $7 $F $O 3X =,%3!< %Q %9 $K 3 2s 0J >e 4Q B, $5 $l $? $b $N 27,370 8D $r MQ $$ $?!% %b %G %k $N =E $_ ( <0 (8) $N � a;j ) $N 3X =, $K $O Ristad $N %D!< %k (Ristad 1998) $rMxMQ$7$? 2 !% <! $K 2f!9 $N 2r @O 7k 2L $r I= 6 $K <( $9!% $3 $N I= $G Bh 1 Ns $H Bh 2 Ns $O =q $- 49 $( 5, B’ $r Mx MQ $7 $? $H $- $N 8B Dj %I %a %$ %s $N ;n 83 (ARREST) $K BP $9 $k 7k 2L $H %I %a %$ %s $r 8B Dj $7 $J $$ ;n 83 (GENERAL) $K BP $9$k 7k 2L $G$" $k!% Bh 3 Ns$H Bh 4 Ns $O =q$- 49 $( 5,B’ $r MxMQ $7 $J $+$C$? $H $- $N$= $l $>$l $N %I %a%$ %s $K BP $9$k 7k 2L $G $" $k!% $I $A $i $N%I %a %$ %s $K BP $7 $F $bFC JL $J %A%e!< %K %s %0 $O $7 $J$+$C $?!% @: EY $O $I $A $i $N %I %a %$ %s $K BP $7 $F $b =q $- 49 $( 5, B’ $r MQ $$ $? $H $- $N J} $, NI $/!$ F-measure 3 $O 8B Dj %I %a %$ %s $K BP $7 $F 83.91 !$ 0l HL %I %a %$ %s $K BP $7 $F 79.42 $G $"$C $?!% IREX-NE $N ;n 83 $G $O !V OPTIONAL !W $N %? %0 $,?6 $i $l $? $b $N$K $D $$ $F $O!$ $=$N HO 0O Fb $K %7%9 %F %‘ $, $I$N $h $& $J 7k 2L$r =P $= $& $H $b!$I> 2A $K $O H? 1G $5$l $J $$!% $? $@ $7!$ HO 0O30 $K $: $l $F =E $J$C $F$$ $k >l 9g $K $O IT@5 2r $H $5 $l $k!% K\ O@J8 $K $* $$ $F $b $3 $N 2 8=:_$3$N%D!<%k$O8x3+$5$l$F$$$J$$!%;29MJ88% (Ristad 1997) $r;2>H!% 3 F-measure $H$7$F$O0J2<$NDj5A$N$b$N$rMQ$$$k!% F � measure = 2 � :F8=N( � E,9gN( :F8=N( + E,9gN( 75

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 I>2AJ}K!$K$7$?$,$C$? 4 !% I= 6 <B837k2L =q$-49$(5,B’$rMxMQ =q$-49$(5,B’$rMxMQ$7$J$$ ARREST GENERAL ARREST GENERAL 8GM-I=8= (NE) :F8=N( E,9gN( :F8=N( E,9gN( :F8=N( E,9gN( :F8=N( E,9gN( (%) (%) (%) (%) (%) (%) (%) (%) OR GANIZA TION 59.46 81.48 59.28 79.55 59.46 81.48 58.73 81.85 PERSON 84.54 84.54 76.92 83.87 84.54 84.54 76.92 83.87 LOCA TION 83.02 81.48 76.27 84.45 73.58 77.23 69.73 82.52 AR TIF A CT 61.54 66.67 35.42 50.00 61.54 66.67 35.42 50.00 D A TE 97.22 97.22 91.15 94.80 97.22 97.22 90.38 94.76 TIME 94.74 100.00 87.04 94.00 94.74 100.00 87.04 94.00 MONEY 100.00 100.00 93.33 93.33 100.00 100.00 93.33 93.33 PER CENT - - 100.00 95.45 - - 80.95 94.44 Am9g 81.75 86.18 74.50 85.03 79.18 85.08 72.19 84.96 F-measure 83.91 79.42 82.02 78.05 3.3 =q$-49$(5,B’$H@:EY =q $- 49 $( 5, B’ $N E, MQ BP >] $H $J $k 8G M- I= 8= $O 7A BV AG C1 0L $h $j C; $$ It J, J8 ;z Ns $r 4^ $‘ $b $N $G!$ K\ ;n 83 %G!< %? $G $O 8B Dj %I %a %$ %s $K 18 8D!$ 0l HL %I %a %$ %s $K 79 8D $"$C $?!% $$ $: $l $b K\ ;n 83 %G!< %? A4 BN $N Ls 5% $K Aj Ev $9 $k!% 3X =, %3!< %Q %9 $+ $i F@ $i $l $? =q $- 49 $( 5, B’ $N ?t $O 362 8D $G $" $j!$ $= $N $& $A 8B Dj %I %a %$ %s $N ;n 83 $K $O 9 8D $N 5, B’ $, 1d $Y 11 2s E, MQ $5 $l 8m $j $, 1 8D ( :F 8= N( 56%(10 = 18) !$ E, 9g N( 91%(10 = 11)) !$ 0l HL %I %a %$ %s $N ;n 83 $K $O 12 8D $N 5, B’ $, 1d $Y 42 2s E, MQ $5 $l 8m $j $, 10 8D ( :F 8= N( 41%(32 = 79) !$E,9gN( 76%(32 = 42)) $G$"$C$?!%8m$j$O0J2<$N$h$&$J$b$N$G$"$C$?!% � K\MhCj=P$9$k$Y$-8GM-I=8=$NItJ,J8;zNs$r8m$C$FCj=P$7$F$7$^$&>l9g (1 8D ) !% !V:_ F| JF 73 2# ED 4p CO!W $+ $i !VF|!W $@ $1 $, LOCA TION $H $7 $F Cj =P $5 $l $F $$ $?!% $3 $l $O!$ IREX-NE $N Dj 5A $K $h $k $H !V:_ F| JF 73 2# ED 4p CO!W $, LOCA TION $H $7 $F Cj =P $5 $l $k $Y $- $G $" $k$,!$ ME %b%G%k$rMQ$$$?%i %Y%kIU$1$K$h$C$F$&$^$/ Cj=P$G$-$J$+$C$?7k2L!$ =q$-49$(5, B’ $, E,MQ $5 $l8m$C $F Cj=P $5 $l$F $7 $^$C$? Nc $G$" $k!% $3$N $h $&$J 8m $j$r $J $/$9 $? $a$K $O!$ ME %b%G%k$rMQ$$$?%i%Y%kIU$1$N@:EY$r8~>e$9$kI,MW$,$"$k!% 4 OPTIONAL $r @5 2r $H $9 $k I>2A $b $" $j F@ $k $,!$$= $N >l 9g!$ %? %9 %/ $O8G M- I= 8= $N Cj =P$G $O $J $/!$ ?M 4V $, 8GM- I= 8= $+ $I $& $+LB $& ItJ,$N FCDj$H $$$&$3 $H$K$J $k!%$7 $?$,$C$F!$ $=$NI> 2A$OB> $N8GM- I=8=$N Cj=P 7k2L$N I>2A$H $OJL$K $9$k$Y $-$G$" $k!%K\ O@J8$N L\ E*$O8GM-I=8=$NCj=P$G$"$k$?$a!$ OPTIONAL $r@52r$H$9$kI>2A$OBP>]30$H$7$?!% 76

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P � 3X =, %3!< %Q %9 $G $O 8G M- I= 8= $H $J$C $F $$ $? $,!$ @5 2r %G!< %? $G $O 8G M- I= 8= $H $J$C $F $$ $J $$ >l 9g (10 8D ) !% 3X =, %3!< %Q %9 $G $O !VK. ?M!W $N !VK.!W $, LOCA TION !$ !V30 Aj 2q CL!W $N !V30!W $, OR GANI- ZA TION $H $J$C $F $$ $? $,!$ K\ ;n 83 $N @5 2r %G!< %? $G $O 8G M- I= 8= $H $_ $J $5 $l $F $$ $J $+$C $?!% $3 $N$h$&$J8m$j$r$J$/$9$?$a$K$O3X=,%3!<%Q%9$N@0Hw$,I,MW$G$"$k!% =q$-49$( 5,B’$r MQ$$$k $3$H$K $h$j!$ F-measure $G 2 %]%$ %s%H ( 8BDj%I %a%$%s ) $* $h$S 1.5 %]%$ %s %H ( 0lHL%I%a%$ %s ) DxEY$N@:EY8~ >e$,$_$i$l $?!%$3$3$GMQ$$ $?=q$-49$(5, B’$O7ABVAG $N6-3&$H IREX $GDj 5A $5 $l $F$$ $k 8G M- I=8= $N 6- 3& $, 0lCW $7 $J $$ >l9g $K $N $_ BP1~ $9 $k $? $a$K 3M F@ $7 $? $b$N $G $" $k!% 0l CW$9 $k >l 9g $K$D $$ $F $b F1MM $N =q $- 49 $(5, B’ $r E, MQ$9 $k $3 $H $O2D G= $G $" $k$,!$ $= $& $7 $? >l9g $N DI 2C <B 83 $G$O F-measure $G 72.23( 8B Dj %I %a %$ %s ) $* $h $S 73.12( 0l HL %I %a%$ %s ) $H =q $- 49 $( 5, B’ $r MQ $$ $J$$ >l 9g $K Hf $Y $F $= $l $> $l 10 %] %$ %s %H $* $h $S 5 %] %$ %s %H Dx EY @: EY $, 0- $/ $J$C $?!% $3 $l $O 2f!9 $N MQ $$ $? 4JJX$J 3MF@ <jK!$G $O!$ ME %b%G %k$K$h $jIU M?$7$? %i%Y%k $r@: EYNI$/ =q$- 49$($i $l$k $[$I$N 5,B’ $r3M F@$G $- $J $$ $3 $H $r<( $7 $F $$ $k!% $7$+ $7!$ F@ $i $l $? @:EY 8~ >e $* $h $S 5,B’ 3M F@ $N 4J JX$5 $r 9M N8 $9 $k $H!$ ME %b%G%k$GCj=P$G$-$J$$ItJ,$rJd$&J}K!$H$7$F$OM-8z$JJ}K!$G$"$k$H8@$($k!% K\ <j K! $G $O 7A BV AG 2r @O $, =*$C $? 8e $K 8G M- I= 8= $N %i %Y %k $r ?d Dj $9 $k $,!$ 7A BV AG 2r @O $N CJ 3, $G 7A BV AG$NJ8K!E* B0@- ( IJ;l$J$I ) $H8G M-I=8=$N%i %Y%k$rF1;~$K ?dDj$9$k$h $&$JJ}K!$r $H$k$3$H$b9M $($i$l $k!% $3 $N >l 9g $G $b =q $- 49 $( 5, B’ $O 7A BV AG 2r @O $N 8e =h M} $H $7 $F Mx MQ $5 $l $F $$ $k 5W 8w $i $N 8& 5f ( 5W 8w!& C01) 1998) $HF1MM$K$7$F;H$($k$H9M$($i$l$k!% 3.4 AG@-$H@:EY <B 83 $K MQ $$ $? AG @- $N M- 8z @- $r D4 $Y $k $? $a $K!$ $= $l $> $l $N AG @- $r :o =| $7 $? $H $- $N Hf 3S <B 83 $r 9T $J$C $?!% Hf 3S <B 83 $G $O $9 $Y $F =q $- 49 $( 5, B’ $r MQ $$ $?!% 7k 2L $r I= 7 $K $" $2 $k!% I= Cf $N F $H $$ $& $N $O F-measure $N $3 $H $G!$ @: EY $N :9 $H $$ $& $N $O!$ Ce L\ $7 $F $$ $k 7A BV AG $H $= $N A0 8e 2 7A BV AG $: $D $K $D $$$F!$ 8+ =P $7 8l!$ IJ ;lBg J, N‘!$ IJ ;l :YJ, N‘ $N $9 $Y $F $N>p Js $r AG @- $H $7$F MQ $$ $? $H $-$N @: EY $H Hf $Y $? $H$- $N :9 $r 0U L# $9$k!% $I $N AG @- $r:o =| $7 $? >l 9g $K$b @: EY $, 0- $/ $J$C$F $* $j!$ $I $N AG@- $b @: EY $N 8~ >e $K9W8%$7$F$$$k$3$H$,J,$+$k!%FC$K8+=P$78l$O@:EY8~>e$KCx$7$/9W8%$7$F$$$k!% I= 7 $N 2< $+ $i ;0 9T $O!$ A0 8e $N 7A BV AG >p Js $N Mx MQ HO 0O $r JQ 99 $7 $? $H $- $N 7k 2L $G $" $j!$ Ce L\ $7 $F $$ $k 7A BV AG $N >p Js $N $_ ( I= $G $O !V (0) $N $_!W $H <( $9!% ) !$ Ce L\ $7 $F $$ $k 7A BV AG $H $= $N A0 8e $N 7A BV AG $N >pJs$N$_ ( I=$G $O!V (-1)(0)(1) !W$H<($9!% ) !$Ce L\$7$F$$$k 7ABVAG$H$= $NA08e 2 7ABVAG $N>pJs ( I=$G$O !V (-2) $+$i (2) !W$H<($9!%I= 6 $K<( $7$?7k2L$HF1$8!% ) !$CeL\$7$F$$ $k7ABVAG$H$=$NA08e 3 7ABVAG$N >p Js ( I= $G $O !V (-3) $+ $i (3) !W $H <( $9!% ) $r $= $l $> $l AG @- $H $7 $F MQ $$ $? $H $- $N @: EY $r I= $9!% MQ $$ $k >p Js$, A0 8e 2 7A BV AG$: $D $h $jB? $/ $F $b >/$J $/ $F $b@: EY $, 0- $/$J$C $?!% MQ $$$k >p Js $r B?$/ $7 $? $K$b $+ $+ $o$i $: @: EY $, 0- $/ $J$k $N $O!$ %G!< %? %9 %Q!< %9%M %9 $N Ld Bj $, ?<9o $K $J$C $F $/ $k $? $a$G $" $k $H 9M $( $i $l $k!% 77

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 I= 7 AG@-$H@:EY$N4X78 ( =q$-49$(5,B’MxMQ ) ARREST GENERAL AG@- :F8=N( E,9gN( F @:EY$N:9 :F8=N( E,9gN( F @:EY$N:9 (%) (%) (%) (%) $9$Y$F 81.75 86.18 83.91 0 74.50 85.03 79.42 0 8+=P$78l$N$_ 73.26 80.97 76.92 -6.99 62.58 74.29 67.94 -11.48 IJ;lBgJ,N‘$N$_ 5.40 70.00 10.02 -73.89 2.85 42.16 5.33 -74.09 IJ;l:YJ,N‘$N$_ 51.41 62.50 56.42 -27.49 45.23 61.31 52.06 -27.36 8+=P$78l:o=| 51.41 63.49 56.82 -27.09 46.16 65.45 54.14 -25.28 IJ;lBgJ,N‘:o=| 80.46 85.99 83.13 -0.78 72.91 82.29 77.32 -2.10 IJ;l:YJ,N‘:o=| 76.09 87.57 81.43 -2.48 66.89 82.72 73.97 -5.45 (0) $N$_ 31.11 48.79 37.99 -45.92 35.56 70.57 47.29 -32.13 (-1)(0)(1) 76.86 84.46 80.48 -3.43 72.32 85.11 78.20 -1.22 (-2) $+$i (2) 81.75 86.18 83.91 0 74.50 85.03 79.42 0 (-3) $+$i (3) 80.72 85.09 82.85 -1.06 73.38 84.19 78.41 -1.01 3.5 3X=,%3!<%Q%9$H@:EY $3 $N @a $G $O!$ 3X =, %3!< %Q %9 $H 2r @O @: EY $N 4X 78 $K $D $$ $F 9M ;! $9 $k!% $^ $:!$ ?^ 1 !$ ?^ 2 $K 3X =, %3!< %Q%9 $H %F %9 %H %3!< %Q%9 $N $= $l $> $l$r 2r @O $7 $? >l 9g$N 3X =, %3!< %Q %9 $NNL $H 2r @O @: EY$N 4X 78 $r $" $2 $k!% ?^ $N 2# <4 $O 3X =, %3!< %Q %9 $N J8 ?t!$ =D <4 $O F-measure $r I= $9!% 3X =, %3!< %Q %9 $N 2r @O $K $O 8B Dj %I %a %$ %s$H$7$F IREX-NE K\;n 83BaJa%H%l!< %K%s%0%G!<%?!$ 0lHL%I%a%$ %s$H$7$F IREX-NE M=Hw ;n83%G!< %? $r MQ $$ $?!% ?^ $G $O 8B Dj %I %a %$ %s!$ 0l HL %I %a %$ %s $K BP $9 $k %0 %i %U $K $O $= $l $> $l !V arrest !W!$ !V gen- eral !W!$ =q $- 49 $( 5, B’ $r MQ $$ $? >l 9g $H MQ $$ $J $+$C $? >l 9g $K $O $= $l $> $l !V with rules !W!$ !V with- out rules !W$H$$$&I=5-$rMQ$$$F$$$k!% %F %9 %H %3!< %Q %9 $K BP $9 $k 3X =, 6J @~ ( ?^ 2) $r 8+ $k $H!$ FC $K 0l HL %I %a %$ %s $K BP $7 $F $O $^ $@ @: EY $O K0 OB$7$F $$$J$$ $h$&$G $"$k!%3X =,%3!<%Q%9 $KBP$9 $k3X=, 6J@~ ( ?^ 1) $b$o $:$+$G $O$"$k $,A}2C $9$k798~ $K$" $k!% $7 $? $,$C $F!$ >/ $J$/ $H $b 0l HL %I %a %$%s $K BP $7 $F $O 3X=, %3!< %Q %9 $N NL $, A}$( $l $P $b $& >/ $7 @: EY$N8~>e$,4|BT$G$-$=$&$G$"$k!% 3.6 4XO"8&5f$H$NHf3S 1999 G/ 5 7n 13 F| $+ $i 17 F| $K $+ $1 $F!$ IREX-NE $N K\ ;n 83 $, 9T $J $o $l $?!% ;n 83 $O 13 F| $K <B 9T 0Q 0w D9 $h $j Ld Bj $, G[ I[ $5 $l!$ 17 F| $^ $G $K 3F!9 $N %7 %9 %F %‘ $N %? %0 IU $1 7k 2L $r EE ;R %a %$ %k $G Aw $j JV $9 $H $$ $& 7A <0 $G 9T $J $o $l $?!% IREX-NE K\ ;n 83 $K ;2 2C $7 $? %7 %9 %F %‘ $O 15 %7 %9 %F %‘ $G $"$C $?!% $= $l $i $r%Q %?!< %s 6n F0 7?!$ 3X=, 7?!$ $= $l $i $NAH $_ 9g $o $; $N 3 <o N‘$K J, N‘ $9 $k $H!$2f!9 $N %7 %9 %F %‘ $O3X =, 7? 78

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P ?^ 1 3X=,%3!<%Q%9$NNL$H@:EY$N4X78 ( 3X=,%3!<%Q%9$KBP$7$F ) ?^ 2 3X=,%3!<%Q%9$NNL$H@:EY$N4X78 ( %F%9%H%3!<%Q%9$KBP$7$F ) 79

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 $KJ, N‘ $5 $l $k!% K\@a $G $O <g $K B>$N 3X =, 7? %7 %9%F %‘ $H $N 0c$$ $r @b L@ $7!$ $=$N $& $A =E MW $G$" $k $H ;W $o $l $k It J, $K $D $$ $F $O DI 2C <B 83 $r 9T $J $& $3 $H $K $h $j $= $N 0c $$ $, $I $N Dx EY @: EY $K 1F 6A $r M? $( $k $+ $r D4 $Y $k!% 3X =, 7? $N %7 %9 %F %‘ $N %" %W %m!< %A $O 2f!9 $N $b $N $b 4^ $a $F ;M $D $" $j!$ $I $l $b 4p K\ E* $K 4X :, $i $N $H$C $?%"%W%m!<%A (Sekine, Grishman, and Shinnou 1998) $KN‘;w$7$F$$$k!%4X:,$i$N%7%9%F%‘ (Sekine et al. 1998) $r2~ NI$7$? $b$N $K$O Borth wic k $N %7%9 %F%‘ (Borth wic k 1999) !$ LnH*$N %7%9 %F%‘ ( Ln H* 1999) !$ ?7 G< ( ?7 G< 1999) $N %7 %9 %F %‘ $, $" $j!$ $= $l $i $H 2f!9 $N %7 %9 %F %‘ $N 0c $$ $r I= $K $9 $k $H I= 8 $N $h $& $K $J $k 5 !% 0c $$ $O <g $K 3X =, %b %G %k!$ 7A BV AG $K IU M? $9 $k %i %Y %k (NE %i %Y %k ) $N Dj 5A!$ AG @-!$ 8e =h M}$K$"$k!% 0J2<$G$O<g$KI= 8 $N0c$$$KCeL\$7$F9M;!$9$k!% 7ABVAG$KIUM?$9$k%i%Y%k (NE %i%Y%k ) $NDj5A$K$D$$$F 2f!9 $N Dj 5A $7 $? NE %i %Y %k $O 4X :, $i $N %7 %9 %F %‘ $K Hf $Y $k $H 7 <o N‘ B? $$!% $3 $l $O!$ 4X :, $i $N %7 %9 %F %‘ $h $j $5 $i $K OPTIONAL( ;O $^ $j!$ Cf 4V!$ =* $j!$ C1 FH $N 4 <o N‘ ) $* $h $S PRE !$ POST !$ MID $N %i %Y %k $r 9M N8 $7 $? $? $a $G $" $k!% OPTIONAL $O %? %0 IU $1 $, H= Dj <T $K $b :$ Fq $J >l 9g $N $? $a $K @_ $1 $i$l$?$b$N$G$"$j!$$= $N@-<A$r3X=,$9$k$3$H $K$h$C$F!$Nc$($P LOCA TION $+ OR GANIZA TION $N H= Dj $, :$ Fq $J $b $N $r $$ $: $l $+ $N %? %0 $K J, N‘ $7 $F $7 $^ $& $N $r Hr $1 $k $3 $H $, $G $- $k $H 9M $( $i $l $k!% PRE, POST, MID $N %i %Y %k $O 8G M- I= 8= $N A0 8e $* $h $S 8G M- I= 8= $N 4V $N 7A BV AG $K IU M? $9 $k $h $& $K @_ $1 $? $b $N $G $" $k!% $3 $l $O 8+ J} $r JQ $( $k $H 4X :, $i $, OTHER( $" $k $$ $O NONE) $H $7 $F $$ $? %i %Y %k $r 8GM-I= 8=0J30 $NItJ, $N;O $^$j (POST $KBP 1~ ) !$Cf4V (OTHER $K BP1~ ) !$=* $j (PRE $KBP1~ ) !$ C1FH (MID $KBP1~ ) $K:YJ,N‘$7$?$b$N$G$"$k$H$b8@$($k!% OPTIONAL $K4X$9 $k 4 <oN‘ $*$h$S PRE !$ POST !$ MID $N %i%Y%k $,$I $NDxEY @:EY $K1F6A $7$F $$ $k $+ $r D4 $Y $k $? $a $K!$ $= $l $> $l $N %i %Y %k $r OTHER $K %^!< %8 $7 $F DI 2C <B 83 $r 9T $J$C $?!% $= $N 7k 2L $r I= 9 !A I= 11 $K $" $2 $k!% I= $N 3g 8L Fb $N ?t CM $O I= 6 $K $" $2 $? @: EY $+ $i $N A} 8: $r I= $9!% $3 $l $i $N <B83$G $O ME %b%G %k$K$h $k%i%Y %kIU $1$N@: EY$N 0c$$$r D4$Y$k $3$H $rL\E* $H$7 $F$$$k $?$a$$ $:$l $b=q $-49$(5,B’$OMQ$$$F$$$J$$!% I= $+ $i J, $+ $k $h $& $K OPTIONAL $K 4X $9 $k %i %Y %k $O 4| BT $7 $F $$ $? $[ $I @: EY $K 1F 6A $r M? $( $F $$ $J$+$C$?!% PRE !$ POST !$ MID $N %i%Y %k$O0l HL%I %a%$%s (GENERAL) $K BP$7 $F$O@: EY$N 8~>e $K 9W 8% $7 $F $$ $k $N $K BP $7!$ 8B Dj %I %a %$ %s (ARREST) $K BP $7 $F $O $= $N Mx MQ $, $+ $($C $F @: EY $r Dc 2< $5 $; $k $3 $H $K $J$C $F $$ $k!% 8G M- I= 8= $4 $H $K @: EY $N A} 8: $r D4 $Y $F $_ $k $H!$ PRE !$ POST !$ MID $N %i %Y %k $r OTHER $K %^!< %8 $9 $k $3 $H $K $h$C $F 8B Dj %I %a %$ %s $K BP $7 $F $O PERSON $H LOCA TION $N @: EY $, NI $/ $J$C $F $* $j!$ B> $N 8G M- I= 8= $K BP $7 $F $O 0- $/ $J$C $F $$ $k $3 $H $, J, $+ $k!% 8B Dj %I %a %$ %s $N Fb Lu ( I= 5) $r 8+ $k $H PERSON $H LOCA TION $N 8D ?t $, B? $/!$ $3 $l $i $N 8G M- I= 8= $K BP $9 $k Cj =P @: 5 I=$GHf3S$H$7$F$"$2$?@:EY (F-measure) $O$9$Y$F IREX %o!<%/%7%g%C%WM=9F=8$K$*$$$FJs9p$5$l$?$b$N$G$"$k!% 80

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P I= 8 4XO"8&5f$H$NHf3S 3X=,%b%G%k NE %i%Y%k AG@- 8e=hM} F-measure 2f!9$N%7%9 %F%‘ ME %b%G%k 40 <o N‘!% 8G M- I= 8= %? %0 $K OP- TIONAL !$ OTHER $r2C$($? 10 <o N‘ $N $= $l $> $l $K BP $7!$ 8G M- L> ;l $N ;O $^ $j!$ Cf 4V!$ =* $j!$ C1 FH $r I= $9 4 <o N‘ $N %i %Y %k $r MQ 0U $9 $k!% CeL\$7$F$$$k7ABV AG$r4^$‘A08e 2 7A BVAG$:$D9g7W 5 7A BVAG$K4X$9$k8+=P $7 8l!$ IJ ;l ( Bg J, N‘!$:YJ,N‘ ) <+F03MF@ $7$?=q$- 49$(5,B’ 83.91(ARREST) !$ 79.42(GENERAL) Borthwic k $N%7%9%F%‘ ME %b%G%k ( 4X:,$i$N%7%9%F%‘$HF1$8 ) ( 4X :, $i $N %7 %9 %F %‘$HF1$8 ) ?M<j$G:n @.$7$?=q $-49$(5, B’ 85.02(ARREST) !$ 77.37(GENERAL) LnH*$N%7%9 %F%‘ 7hDjLZ%b%G%k 38 <oN‘!% 8 <o N‘$N 8G M-I= 8=%? %0 $= $l $> $l $K BP $7!$ 8G M- L> ;l $N ;O $^ $j!$ Cf 4V!$ =* $j!$ C1 FH $r I= $9 4 <o N‘ $N %i %Y %k $r MQ 0U $7!$ 8G M- I=8=0J30$KBP$7 OTHER $H$$$& %i %Y %k $r MQ 0U $9 $k!% $5 $i $K!$ 8G M-J*L> (AR TIF A CT), COL> (LO- CA TION), AH ?% L> (OR GANI- ZA TION) $r:YJ,N‘$9$k!% CeL\$7$F$$$k7ABV AG$r4^$‘A08e 1 7A BVAG$:$D9g7W 3 7A BVAG$K4X$9$kIJ;l ( BgJ,N‘!$:YJ,N‘ ) !$ ;z<o>pJs!$C18l%j %9%H!$E}8lE*>pJs $J$7 80.37(ARREST) !$ 70.34(GENERAL) ?7G<$N%7%9 %F%‘ n-gram %b%G%k 7A BV AG $4 $H $G $O $J $/ J8 ;z $4 $H $K %i %Y %k $r IU M? $9 $k!% 36 <o N‘!% 8G M- I= 8= %? %0 $K 8G M- I= 8= 0J 30 $r I=$9 OTHER $r2C$($? 9 <oN‘$N $= $l $> $l $K BP $7!$ 8G M- L> ;l $N ;O $^ $j!$ Cf 4V!$ =* $j!$ C1 FH $r I= $9 4 <oN‘$N%i%Y%k$rMQ0U$9$k!% CeL\$7$F$$$kJ8;z $r4^$‘A08e 1 J8;z $:$D9g7W 3 J8;z$K 4X$9$kJ8;z!$IJ;l >pJs $J$7 58.46(ARREST) !$ 60.36(GENERAL) 4X:,$i$N%7 %9%F%‘ 7hDjLZ%b%G%k 33 <oN‘!% 8 <o N‘$N 8G M-I= 8=%? %0 $= $l $> $l $K BP $7!$ 8G M- L> ;l $N ;O $^ $j!$ Cf 4V!$ =* $j!$ C1 FH $r I= $9 4 <o N‘ $N %i %Y %k $r MQ 0U $7!$ 8G M- I=8=0J30$KBP$7 OTHER $H$$$& %i%Y%k$rMQ0U$9$k!% CeL\$7$F$$$k7ABV AG$r4^$‘A08e 1 7A BVAG$:$D9g7W 3 7A BVAG$K4X$9$k8+=P $7 8l!$ IJ ;l ( Bg J, N‘!$ :Y J, N‘ ) !$ ;z <o>pJs!$<-=q>pJs $J$7 EY $, NI $/ $J$C $? $? $a A4 BN $N @: EY $b NI $/ $J$C $? $H 9M $( $i $l $k!% PERSON $H LOCA TION $K BP $9 $k @: EY $, NI $/ $J$C $? $N $O PRE $d POST $J $I $, ?t $N B? $$ PERSON $d LOCA TION $N @- <A $K 0z$C D% $i $l $F PERSON $d LOCA TION $N A0 8e $K 0L CV $7 $d $9 $$ %i %Y %k $H $7 $F 3X =, $5 $l $? $? $a $G $" $k 2D G= @- $, 9b $$!% PERSON $d LOCA TION $K $D $$ $F $O PRE $d POST $J $I $r $5 $i $K :Y J, N‘ $7 $F PER- SON:PRE $d PERSON:POST $N $h $& $J %i %Y %k $r 9M $( $k $H NI $$ $+ $b CN $l $J $$!% $3 $N $h $& $J :Y J, N‘ $O!$ PERSON $d LOCA TION !$FC$K PERSON $O 8GM- I= 8=D> 8e$N 7A BVAG $, !V$5$s!W $d !V;a!W$J $I FCJL $J 8l$G $" $k$3 $H $,B? $/!$ B>$N 8G M-I= 8= $K$D $$ $F$= $N $h$& $J 798~ $O 8+$i $l $J$$ ( Ln H* 4X :, 1999) $3$H $+ $i $b BE Ev$J J} K! $G $" $k$H 9M $( $i $l $k!%$7 $+ $7!$ Cj =P@: EY $r $b $H $K:Y J, N‘ $r B3 $1$k $H K\ ;n 83 $N 81

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 I= 9 OPTIONAL $N%i%Y%k$r OTHER $K%^!<%8$7$?>l9g ( =q$-49$(5,B’$OMQ$$$J$$ ) ARREST GENERAL 8GM-I=8= (NE) :F8=N( E,9gN( :F8=N( E,9gN( (%) (%) (%) (%) ORGANIZA TION 58.11 81.13 59.28 82.31 PERSON 82.47 84.21 76.33 83.50 LOCA TION 73.58 78.00 69.98 82.81 AR TIF A CT 61.54 66.67 33.33 50.00 DA TE 97.22 97.22 90.00 95.12 TIME 94.74 100.00 87.04 94.00 MONEY 100.00 80.00 93.33 82.35 PERCENT - - 80.95 94.44 Am9g 78.41 84.72 72.12 85.01 (-0.77) (-0.36) (-0.07) (+0.05) F-measure 81.44 (-0.58) 78.04 (-0.01) I= 10 PRE, POST, MID $N%i%Y%k$r OTHER $K%^!<%8$7$?>l9g ( =q$-49$(5,B’$OMQ$$$J$$ ) ARREST GENERAL 8GM-I=8= (NE) :F8=N( E,9gN( :F8=N( E,9gN( (%) (%) (%) (%) OR GANIZA TION 58.11 79.63 57.06 78.03 PERSON 86.60 88.42 74.26 83.39 LOCA TION 74.53 81.44 68.04 84.13 AR TIF A CT 53.85 63.64 31.25 48.39 D A TE 97.22 95.89 88.46 93.50 TIME 94.74 100.00 94.44 98.08 MONEY 100.00 88.89 93.33 73.68 PER CENT - - 80.95 94.44 Am9g 79.43 86.55 70.53 84.19 (+0.25) (+1.47) (-1.66) (-0.77) F-measure 82.84 (+0.82) 76.76 (-1.29) I= 11 PRE, POST, MID, OPTIONAL $N%i%Y%k$r OTHER $K%^!<%8$7$?>l9g ( =q$-49$(5,B’$OMQ$$$J$$ ) ARREST GENERAL 8GM-I=8= (NE) :F8=N( E,9gN( :F8=N( E,9gN( (%) (%) (%) (%) OR GANIZA TION 58.11 81.13 56.51 78.16 PERSON 86.60 88.42 74.56 83.44 LOCA TION 75.47 80.81 68.04 84.13 AR TIF A CT 53.85 63.64 31.25 50.00 D A TE 97.22 95.89 88.08 93.47 TIME 94.74 100.00 94.44 98.08 MONEY 100.00 88.89 93.33 73.68 PER CENT - - 80.95 94.44 Am9g 79.69 86.59 70.40 84.30 (+0.51) (+1.51) (-1.79) (-0.66) F-measure 83.00 (+0.98) 76.72 (-1.33) 82

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P %G!<%? $K BP $7 $F $O @:EY $, NI $/ $J $k$+ $b $7 $l $J $$ $,!$B> $N %G!< %? $K BP $7$F $b NI $/ $J $k$H $O 8@ $( $J $/ $J $k!%$7 $? $,$C $F!$ $3 $l 0J >e:Y J, N‘ $7 $F K\ ;n 83$N %G!< %? $K BP $9 $k@: EY $r D4 $Y $k $3 $H$O $" $^ $j 0U L# $, $J $$$H;W$o$l$k!% Borth wic k $N %7 %9 %F %‘ $H $N @: EY$N :9 ( I= 8) $O <g $K $3 $N %i %Y %k $N Dj 5A $N 0c $$ $H AG @- $N 0c $$ $+ $i@8 $8 $F $$ $k $H 9M $( $i $l $k!% AG @- $N 0c $$ $K $D $$ $F $O 8e $G =R $Y $k!% 0l J}!$ Ln H* $O AR TIF A CT !$ LOCA- TION !$ OR GANIZA TION $r :Y J, N‘ $7 $F F-measure $G 2 %] %$ %s %H Dx EY @: EY $, 8~ >e $7 $? $H Js 9p $7 $F $$ $k!% 2f!9 $N %7 %9 %F %‘ $K $* $$ $F $b $I $N Dx EY @: EY $K 1F 6A $9 $k $+ $r D4 $Y $? $$ $H $3 $m $G $" $k $,!$ 3X =, %3!<%Q %9 $K IU M? $5$l $? %i %Y %k $r?M <j $G :Y J, N‘$9 $k I, MW $,$" $k $? $a F1 $83X =, %3!< %Q %9 $r:n @. $9 $k $N $O :$Fq $G $" $k $H H=CG $7!$ Ln H* $N :YJ, N‘ $K 4p $E $$$F DI 2C <B 83$r $9 $k $N $O 8+9g $o $; $?!% ?7 G<$O 7A BV AG $4 $H $G$O $J $/ J8;z $4 $H $K NE %i%Y %k $r IUM? $9 $k J}K! $r Ds 0F$7 $?!% $3 $NJ} K! $O 7ABV AG $N 6h@Z $j $H 8GM- I= 8= $N6h @Z $j $, 0lCW $7 $J $$ >l9g $G $b 0l $D $N%b %G %k $G 8GM- I= 8= $r Cj=P $G $- $k $H$$ $& E@ $G M% $l$F $$ $k $,!$ @: EY $O2f!9 $K Hf $Y $F F-measure $G 20 %] %$ %s %H 0J >e Dc $$!% $3 $N M} M3 $O!$8e $K =R $Y $k AG @- $K 4X O" $9 $k $3 $H $G $" $k $,!$ ?7 G< $N J} K! $, J8 ;z 3-gram $H $$ $& >/ $J $$ >p Js $N $_ $r MQ $$ $F NE %i %Y %k $r ?d Dj $7 $F $$ $k $?$a $G $"$k $H 9M $($i $l $k!% 3 J8;z $H $$ $&$3 $H $OB? $/ $F$b 3 7A BV AG $N>p Js $7$+ MQ $$ $F$$ $J $$$H $$ $& $3 $H$G $" $k!%2f!9 $N <B 83$G $O!$ 3.4 @a $G $b =R$Y $? $h$& $K Ce L\$9 $k 7ABV AG $* $h$S $= $NA0 8e 2 7A BV AG$: $D $N>p Js $r MQ $$ $?>l 9g $, :G $b @:EY $, NI $$ $3 $H$+ $i!$ ?7 G< $NJ} K! $G 2f!9 $N %7%9 %F %‘ $H F1 DxEY $N @: EY $r F@ $k $? $a $K $O >/ $J $/ $H $b J8 ;z 5-gram 0J >e $N >p Js $r MQ $$ $k I, MW $, $" $k $@ $m $&!% $7 $+ $7!$ J8 ;z 5-gram $rF@ $k $K $O KD Bg $J 3X =, %3!<%Q %9 $, I, MW $G $" $j!$ 2f!9$, <B 83 $K MQ $$ $? 3X =, %3!<%Q %9 $@ $1 $G $O 2f!9 $N %7 %9%F%‘$HF1DxEY$N@:EY$OF@$i$l$J$$$HM=A[$5$l$k!% AG@-$K$D$$$F Borth wic k $d Ln H* $O 2f!9 $, MQ $$ $? AG @- $K 2C $( $F ;z <o >p Js!$ E} 8l E* >p Js $d <- =q >p Js $J $I $r MQ $$ $F @:EY $r 8~ >e $5 $;$F $$ $k!% $3 $N $&$A ;z <o >p Js $K$D $$ $F $O 2f!9$N AG @- $K $* $$$F $b 7A BV AG $NIJ ;l >p Js $H $7 $F$" $k Dx EY 9MN8 $5 $l $F $$$k!% E} 8l E* >p Js$K $D $$ $F $OLn H* $N %7 %9%F %‘ $G MQ $$$i $l $F $$ $k J}K! $G $O ?M <j $N2p F~ $, I, MW $G $"$j!$ F1 $8 >r 7o $G$N <B 83 $O :$ Fq $G$" $k!% <- =q >p Js $K$D $$ $F $O 2f!9 $NAG @- $K 2C $( $F DI 2C<B83$r9T$J$$!$@:EY$KM?$($k1F6A$rD4$Y$?!% <- =q >p Js $H $7 $F $O Borth wic k $d Ln H* $H F1 MM $K J8 8% ( 4X :, 1999) $G 8x 3+ $5 $l $F $$ $k $b $N $r MQ $$ $?!% $3 $l $O AH ?% L>!$ CO L> $K 4X $9 $k <- =q $G EP O? ?t $O Ls 1,000 $G $" $k!% $= $l $K 2C $( $F!$ 3X =, %3!< %Q %9 $K 3 2s 0J >e =P 8= $7 $? 8G M- I= 8= Ls 1,400 8D (OR GANIZA TION: 272 8D , PERSON: 336 8D , LOCA- TION: 339 8D , AR TIF A CT: 45 8D , D A TE: 233 8D , TIME: 31 8D , MONEY: 21 8D , PER CENT: 45 8D , OPTIONAL: 56 8D ) $r <h $j =P $7 $= $l $> $l $N 8G M- I= 8= $4 $H $K 9 <o N‘ $N <- =q $r :n @. $7 $?!% M= $a $3 $l $i $N <- =q $K EP O? $5 $l $F $$ $k 8G M- I= 8= $r JUMAN $r MQ $$ $F 7A BV AG 2r @O $7!$ 3F 7A BV AG $K 2f!9 $N Dj 5A$7 $? NE %i %Y %k$r IU M? $7 $F$* $/!% AG @-$H $7 $F $O!$7A BV AG $N 8+=P $7 8l $,$3 $l $i $N<- =q Cf $G$I $N $h $& $J NE %i %Y %k $, IU M? $5 $l $F $$ $k $+ $H $$ $& >p Js $r MQ $$ $?!% $D $^ $j!$ 2f!9 $, Dj 5A $7 $? 40 8D $N %i %Y %k $N 83

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 3F!9$K $D $$ $F IU M?$5 $l $F $$ $k $+$$ $J $$ $+ $N $=$l $> $l $r AG@- $H $7 $F MQ $$$k!% <- =q Cf $N 7ABV AG $N 8+ =P $7 8l $N 0[ $J $j ?t $O 9g 7W Ls 10,000 8D $G $" $k!% $3 $N AG @- $r!$ Ce L\ $7 $F $$ $k 7A BV AG $N $_ $K $D $$ $F Mx MQ $7 $? >l9g!$ Ce L\ $7$F $$ $k7A BV AG $r4^ $‘ A0 8e 1 7ABV AG $:$D 9g 7W 3 7A BVAG $K $D $$$F Mx MQ$7 $? >l 9g!$Ce L\ $7 $F $$$k 7A BVAG $r 4^$‘ A0 8e 2 7A BVAG $: $D9g 7W 5 7A BVAG $K $D$$ $F MxMQ $7 $? >l9g $= $l$> $l $K$D $$ $FDI 2C <B 83 $r 9T $J$C $?!% $= $l $> $l $N <B 83 7k 2L $r I= 12 !A I= 14 $K $" $2 $k!% 7k 2L $O Ce L\ $7 $F $$ $k 7A BV AG $N $_ $K $D $$$F Mx MQ $7 $? >l9g $, :G $b @: EY$, NI $/!$ 9M N8 $9$k A0 8e $N 7ABV AG $N ?t $, A}$( $k $K $D $l $F@: EY $O 0- $/ $J$C $?!%$3 $l $O <- =q $N EP O??t $, Ld Bj $K $J$C $F $$$k 2D G= @- $, 9b $$!%<- =q $K EP O? $5 $l $F$$ $k 8G M- L> ;l $O 9b!9 2,400 8D Dx EY $G $" $j!$ $= $N $& $A 1 7A BV AG!$ 2 7A BV AG!$ 3 7A BV AG!$ 4 7A BV AG 0J >e $+ $i $J $k $b $N $O $= $l $> $l 745 8D!$ 448 8D!$ 125 8D!$ 60 8D $G $" $k!% Nc $( $P Fs $D A0 $N 7A BV AG $N 8+ =P $7 8l $, <- =q $K $" $k $+ $J $$$+$H$$$& >pJs ( 2f!9$,<-=q>p Js$NAG@-$H $7$FMxMQ$7 $?$b$N ) $,M-8z $J$N$O<-=q$K EPO?$5$l$F $$$k8G M-L> ;l $N Ls 8% !$ 185(=125+60) 8D $K $D $$$F $N $_ $G $" $k$H $$ $& $3 $H $K$J $k!% :# 2s!$ 3X =, %3!<%Q %9 0J 30 $+$i F@ $? <- =q >p Js $H $7 $F $O 0lHL $K 8x 3+ $5 $l $F $$ $k 1,000 8l Dx EY $N<- =q $r MQ $$ $? $,!$ 0l HL $K Mx MQ2D G=$JBg5,LO$J8GM-L>;l<-=q$,$"$l$P!$<-=q$NEPO??t$H@:EY$N4X78$bD4$Y$F$_$?$$!% <! $K!$ AG @- $H $7 $F 0l $D A0 $N 7A BV AG $K IU M? $7 $? %i %Y %k $N >p Js $r 9M N8 $7 $? $H $- $N @: EY $r D4 $Y $?!% 0l HL$K 3X =, $K $h$k 7A BV AG 2r@O $G $O 0l$D $" $k $$ $OFs $D A0 $N 7ABV AG $K IU M?$7 $? %i %Y%k $N >p Js $rMQ $$ $F <! $N %i%Y %k $r 7h Dj $9$k $3 $H $, B? $$!%2f!9 $N <j K! $K $*$$ $F $3 $l $HF1 MM $N >p Js $,$I $N Dx EY @: EY$K 1F 6A $r M? $( $k$+$rD4$Y$k$3$H$,L\E*$G$"$k!% <B837k2L$rI= 15 $K$"$2$k!%I= $+$iJ,$+$k$h$&$K$I$A$i$N%I%a %$%s$K$D$$$F$b@:EY$r2<$2$k7k 2L $H $J$C $?!% FC $K :F 8= N( $N Dc 2< $, Cx $7 $$!% $3 $l $O 3X =, %3!< %Q %9 $G $O OTHER $N NY $O OTHER $G $" $k $3 $H $, B? $/!$ $3 $N O" @\ 4X 78 $, B> $N %i %Y %k $H $N O" @\ $K Hf $Y $F 3X =, $5 $l $d $9 $$ $? $a OTHER $, O" B3 $9 $k>l9g$,:GE,2r$H$J$k$3$H$,B?$/$J$k$?$a$G$"$k$H9M$($i$l$k!% 8e=hM}$K$D$$$F Borth wic k $O 2f!9 $H F1 MM $K 7A BV AG 2r @O $K $h $j F@ $i $l $k 7A BV AG $, 8G M- I= 8= $h $j D9 $$ >l 9g $K BP =h $9 $k $? $a $K =q $- 49 $( 5, B’ $r MQ $$ $F 8e =h M} $r $7 $F $$ $k!% $3 $N 8e =h M} $K $h $j!$ $I $A $i $N %7 %9 %F %‘ $b F- measure $G 2 %] %$ %s %H Dx EY @: EY $, 8~ >e $7 $F $$ $k!% 0c $$ $O Borth wic k $, F| K\ 8l $r Jl 8l $H $9 $k ?M $, ?M <j$G :n @. $7 $? 5, B’$r MQ $$ $F $$ $k$N $K BP $7!$ 2f!9 $O 3X=, %3!< %Q %9 $+ $i 8m$j 6n F0 $G <+ F03M F@ $7 $? 5, B’ $r MQ$$ $F $$ $k E@ $K$" $k!% 0[ $J $k %I%a %$ %s $N %F %-%9 %H $, M? $($i $l $? $H $-!$ $G$- $k $@ $1 %3 %9%H $r >/ $J $/ 3X =,$7D>$9$?$a$K$O5,B’$r<+F03MF@$G$-$kJ}$,K>$^$7$$!% 8m $j 6n F0 7? 3X =, $r MQ $$ $F 8G M- I= 8= $r Cj =P $9 $k %7 %9 %F %‘ $K $O q%!9 Ln $i $N %7 %9 %F %‘ ( q%!9 Ln DM K\ 1999) $, $" $k!% $3 $N %7 %9 %F %‘ $O 8e =h M} $H $7 $F =q $- 49 $( 5, B’ $r E, MQ $9 $k $3 $H $K $h $j!$ 7A BV AG C1 0L $h $j C;$$ J8 ;z Ns $r4^ $‘ 8G M- I=8= $@ $1 $G$J $/ 0l $D $"$k $$ $O J# ?t$N 7A BV AG $+$i $J $k 8GM- I= 8= $b F1MM $N <j K! $r MQ $$$F Cj =P $G $- $k!% H‘ $i $, %Y!< %9%i %$ %s $H $7 $F MQ $$ $F $$ $k%7 %9 %F %‘ $N @: EY $, F-measure $G 40 Dx EY $G$" $k $? $a!$ 2f!9 $N %7 %9%F %‘ $r %Y!< %9 %i %$ %s$H $7 $F MQ $$ $k $3$H $K $h$C $F $h $j NI $$@: EY $, F@ $i $l $k 2D 84

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P I= 12 <-=q>pJs$rAG@-$H$7$F9MN8$7$?>l9g ((0) $N$_9MN8 ) ARREST GENERAL 8GM-I=8= (NE) :F8=N( E,9gN( :F8=N( E,9gN( (%) (%) (%) (%) OR GANIZA TION 68.92 85.00 62.33 79.79 PERSON 83.51 85.26 77.22 83.92 LOCA TION 83.96 84.76 76.76 86.38 AR TIF A CT 61.54 80.00 35.42 48.57 D A TE 97.22 97.22 90.77 94.78 TIME 94.74 100.00 90.74 94.23 MONEY 100.00 88.89 93.33 82.35 PER CENT - - 100.00 100.00 Am9g 83.55 88.08 75.89 85.20 (+1.80) (+1.90) (+1.39) (+0.17) F-measure 85.75 (+1.84) 80.17 (+0.75) I= 13 <-=q>pJs$rAG@-$H$7$F9MN8$7$?>l9g ((-1)(0)(1) $r9MN8 ) ARREST GENERAL 8GM-I=8= (NE) :F8=N( E,9gN( :F8=N( E,9gN( (%) (%) (%) (%) OR GANIZA TION 71.62 81.54 63.16 79.17 PERSON 78.35 86.36 74.85 84.05 LOCA TION 83.02 83.81 77.24 89.36 AR TIF A CT 46.15 75.00 31.25 53.57 D A TE 95.83 95.83 90.00 92.86 TIME 94.74 100.00 90.74 92.45 MONEY 100.00 100.00 93.33 63.64 PER CENT - - 100.00 100.00 Am9g 81.75 87.36 75.03 85.70 ( � 0) (+1.18) (+0.53) (+0.67) F-measure 84.46 (+0.55) 80.01 (+0.59) I= 14 <-=q>pJs$rAG@-$H$7$F9MN8$7$?>l9g ((-2)(-1)(0)(1)(2) $r9MN8 ) ARREST GENERAL 8GM-I=8= (NE) :F8=N( E,9gN( :F8=N( E,9gN( (%) (%) (%) (%) OR GANIZA TION 68.92 79.69 62.05 78.32 PERSON 78.35 86.36 74.85 82.95 LOCA TION 81.13 83.50 75.79 88.42 AR TIF A CT 46.15 75.00 33.33 53.33 D A TE 95.83 95.83 91.15 93.68 TIME 94.74 100.00 90.74 94.23 MONEY 100.00 88.89 93.33 73.68 PER CENT - - 100.00 100.00 Am9g 80.72 86.74 74.64 85.38 (-1.03) (+0.56) (+0.14) (+0.35) F-measure 83.62 (-0.29) 79.65 (+0.23) 85

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 I= 15 0l$DA0$N7ABVAG$KIUM?$7$?%i%Y%k$rAG@-$H$7$F9MN8$7$?>l9g ARREST GENERAL 8GM-I=8= (NE) :F8=N( E,9gN( :F8=N( E,9gN( (%) (%) (%) (%) ORGANIZA TION 60.81 80.36 55.12 79.28 PERSON 78.35 86.36 73.08 83.16 LOCA TION 83.96 88.12 74.33 85.28 AR TIF A CT 53.85 58.33 29.17 33.33 DA TE 95.83 95.83 85.38 94.47 TIME 94.74 100.00 85.19 93.88 MONEY 100.00 100.00 93.33 93.33 PERCENT - - 95.24 95.24 Am9g 80.21 87.89 70.79 84.17 (-1.54) (+1.71) (-3.71) (-0.86) F-measure 83.87 (-0.06) 76.91 (-2.51) G=@-$,9b$$$H9M$($i$l$k!% IREX-NE K\;n83$K;22C$7$?%7%9%F%‘$N7k2L$H$NHf3S IREX-NE K\ ;n 83 $G $N 7k 2L $r I= 16 $K $" $2 $k!% :G $b NI $$ @: EY $r =P $7 $? %7 %9 %F %‘ $O ?M <j $K $h $j :n @. $5 $l $? 5, B’ $K 4p $E $$ $F $$ $k!% 2f!9 $N %7 %9 %F %‘ $O K\ ;n 83 $G $O %7 %9 %F %‘ HV 9f 1223 $G $" $j!$ @: EY $O F-measure $G 8B Dj %I %a %$ %s $K BP $7 $F 74.90 !$ 0l HL %I %a %$ %s $K BP $7 $F 72.18 $G $"$C $?!% $3 $N $h $& $K @: EY $, 0- $+$C $? $N $O !V MIDDLE !W $K 4X $9 $k %i %Y %k $N O" @\ 5, B’ $K 1L $l $, $"$C $? $? $a $G $" $k!% !V MIDDLE !W $K 4X $9 $k %i %Y %k F1 ;N $, O" @\ 2D G= $G $" $k $H $$ $& 5, B’ $, 7g G! $7 $F $$ $? $? $a!$ \ Hf Nc (AR- TIF A CT:BEGIN) !? Be I= (AR TIF A CT:MIDDLE) !? JB N) (AR TIF A CT:MIDDLE) !? @) (AR TI- F A CT:END)" $N $h $& $K 4 7A BV AG 0J >e $+ $i $J $k 8G M- I= 8= $O Cj =P $G $- $J $/ $J$C $F $$ $?!% K\ O@ J8 $G $O $= $N 1L $l $r Kd $a $? $H $- $N @: EY $r <( $7 $?!% $= $N @: EY $O :G 9b $G F-measure $G 85.75( 8B Dj %I %a %$ %s ) !$ 80.17( 0l HL %I %a %$ %s ) $G $"$C $?!% $3 $l $O IREX-NE K\ ;n 83 $G 2f!9 $, MQ $$ $? AG @- $K 2C $( $F!$ 3.6 @a $G =R$Y $? ?M L> $dAH ?% L> $J $I$N 8G M- L> ;l <-=q $b Mx MQ $7$? $H $- $N @:EY $G $" $j!$ 0-$/ $J $$ @: EY $G$" $k $H 9M $( $F$$ $k!% 2f!9 $N <j K! $O 3X=, %3!< %Q %9 $, $" $l $P?M <j $N %3 %9 %H $b$+ $+ $i $J $$ $? $a!$ $5$^ $6 $^ $J %I %a %$ %s $KBP$7$F$bDc%3%9%H$G$=$l$J$j$N@:EY$,F@$i$l$k$b$N$G$"$k$H8@$($k!% 4 $^$H$a K\ O@ J8 $G $O ME %b %G %k $H =q $- 49 $( 5, B’ $r MQ $$ $F 8G M- I= 8= $r Cj =P $9 $k <j K! $K $D $$ $F =R $Y $?!% IREX-NE $N Dj 5A $K 4p $E $/ $H 8G M- I= 8= $K $O 0l $D $" $k $$ $O J# ?t $N 7A BV AG $+ $i $J $k $b $N $H 7A BV AG C1 0L $h $jC; $$ It J, J8 ;zNs $r 4^ $‘ $b$N $N 2 <o N‘ $, $" $k!%A0 <T $N 8G M- I=8= $O!$ 8G M- I=8= $N ;O $^ $j!$ Cf4V!$ =* $j $J $I $r I= $9 %i %Y %k $r 40 8D MQ 0U $7!$ $= $l $i $N %i %Y %k $r ?d Dj $9 $k $3 $H $K $h$C $F Cj =P $9 $k!% %i %Y %k $N ?d 86

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P I= 16 IREX-NE K\;n837k2L %7%9%F%‘ F-measure %7%9%F%‘ F-measure HV9f ARR GEN HV9f ARR GEN 1201 54.17 57.69 1229 64.81 57.63 1205 78.08 80.05 1231 81.94 74.82 1213 59.87 66.60 1234 72.77 71.96 1214 80.37 70.34 1240 58.46 60.96 1215 74.56 66.74 1247 87.43 83.86 1223 74.90 72.18 1250a 70.12 69.82 1224 77.61 75.30 1250b 55.24 57.76 1227 85.02 77.37 Dj$K$O %3!<%Q %9$+$i 3X=, $7$? ME %b%G %k$r MQ$$$k!% 8e<T $N8GM- I=8= $O=q $-49$( 5,B’ $rMQ$$ $FCj =P$9 $k!%=q $- 49 $( 5, B’ $O 3X=, %3!< %Q %9 $K BP $9 $k%7 %9 %F %‘ $N 2r @O7k 2L $H %3!< %Q %9 $N @52r %G!< %? $H $N :9 0[ $r D4$Y$k$3$H$K$h$C$F<+F03MF@$9$k$3$H$,$G$-$k!% =q $- 49 $( 5, B’!$ AG @-!$ 3X =, %3!< %Q %9 $N NL $K $D $$ $F $N >r 7o $r JQ $( $? Hf 3S <B 83 $K $h $j!$ 7A BV AG 2r @O $K $h $j F@ $i $l $k 7A BV AG $, 8G M- I= 8= $h $j D9 $$ >l 9g $K =q $- 49 $( 5, B’ $, M- 8z $G $" $k $3 $H!$ 2f!9 $, 9M N8 $7 $?AG @-!$ $D $^$j!$ Ce L\ $7$F $$ $k 7ABV AG $r 4^$‘ A0 8e 2 7A BVAG $: $D 9g7W 5 7A BV AG $K4X $9 $k 8+=P $7 8l!$ IJ ;l$N >pJs $, IREX-NE K\;n 83$K MQ $$$i $l$? %F%- %9%H $KBP $7 $FM- 8z$G $"$k $3$H $r<( $9 $3$H $,$G $-$?!% $3$l $i $O 3X =, %3!< %Q%9 $N $_ $+ $i F@$i $l $k >p Js $G $"$C$? $,!$ $= $l $K 2C $($F 0l HL $K 8x 3+$5 $l $F $$ $k ?M L> $dAH ?%L> $J$I $N 8GM- L>;l <- =q$b MxMQ $9$k $3 $H$K $h$j!$ IREX-NE K\ ;n83 $N %G!<%? $KBP $9 $k<B 83$G!$ F-measure $G 85.75( 8BDj%I%a%$%s ) !$ 80.17( 0lHL%I%a%$%s ) $N@:EY$rF@$k$3$H$,$G$-$?!% K\<jK!$N@:EY$r$5$i$K8~>e$5$;$k$?$a$KI,MW$G$"$k$H9M$($F$$$k$N$O!$0J2<$N;0E@$G$"$k!% � AG@-$NH/8+ :# 2s $OMx MQ$7 $J $+$C$? $h$& $J >pJs!$ Nc$( $P!$ 78$j <u$1 $N >pJs $d>H 1~ 4X78 $J$I $r AG@- $H$7 $F ?7 $? $K 9MN8 $9 $k$3 $H$K $h$C $F!$%i %Y%k ?d Dj$N @:EY $, 8~>e $9 $k$3 $H$, 4| BT$5 $l$k!% $^ $?!$2r @O $H F1 ;~ $K2r @O$N 2aDx $G F@$i $l$? >pJs $r MxMQ $9$k $3$H $b9M $( $i$l $k!%$3 $l$O :# 8e$N =EMW $J2] Bj $G $"$k!% � %3!<%Q%9!$<-=q$N=<<B :# 2s $N<B 83$G $O =q$- 49$( 5,B’ $r MxMQ $7$? $3$H $K $h$k 8m$j Nc $r9M ;!$9 $k$3 $H $G!$3X =,%3!< %Q %9 $N 8m $j$, @:EY $K 1F6A $9$k $3 $H$, J,$+$C $?!% $^$?!$ <-=q >p Js$r 9MN8 $9 $k$3 $H$G @: EY$, 8~>e $9 $k $3 $H $bJ, $+$C $?!%%3!< %Q%9 =$ @5$d <- =q:n @. $K$+ $+$k %3 %9%H $r 9M$( $k $H!$%3!< %Q%9 $N 8m$j $r <+ F0 $" $k$$ $OH> <+F0 $G =$@5 $9$k J}K!!$ <- =q>p Js$r <+F0 $"$k $$ $OH> <+F0 $G3M F@ $9$k J}K! $r9M 0F $9 $kI,MW$,$"$j$=$&$G$"$k!% 87

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 � FCDj%I%a%$%s$X$N%A%e!<%K%s%0 %I %a %$%s $r8B Dj $9$k $H!$$= $N %I%a %$%s $K 8GM- $N8G M- I=8= %Q%?!< %s $K!$$h $jFC 2= $7$? 3X=, $, 2D G= $G $"$k $H9M $( $i$l $k!%:# 2s $O8B Dj%I %a %$%s $KBP $7 $FFC $K%A%e!< %K %s%0 $9$k $h $&$J $3$H $O $7 $J$+$C$?$,!$8BDj%I%a%$%s$KBP$7$I$3$^$G%A%e!<%K%s%0$9$k$3$H$,2DG=$+$rD4$Y$?$$!% <U<- K\ 8& 5f $r ?J $a $k $K $" $?$C $F M- 0U 5A $J %3 %a %s %H $r 2< $5$C $? %K%e!< %h!< %/ Bg 3X $N 4X :, Ao =u 65 <x $K ?4 $+$i46<U$N0U$rI=$9$k!%$^$?!$%G!<%?$NMxMQ$r5v2D$7$F2<$5$C$?KhF|?7J9<R$K46<U$9$k!% ;29MJ88% Ab erdeen, J., Burger, J., Da y , D., Hirsc hman, L., Robinson, P ., and Vilain, M. (1995). \MITRE: Description of the ALEMBIC System used for MUC-6." In Pr o c e e dings of the Sixth Message Understanding Confer enc e (MUC-6) , pp. 141{155. Bik el, D. M., Miller, S., Sc h w artz, R., and W eisc hedel, R. (1997). \Nym ble: a High- P erformance Learning Name-�nder." In Pr o c e e dings of the Fifth Confer enc e on Applie d Natur al L anguage Pr o c essing , pp. 194{201. Borth wic k, A. (1999). \A Japanese Named En tit y Recognizer Constructed b y a Non-Sp eak er of Japanese." IREX %o!<%/%7%g%C%WM=9F=8 , pp. 187{193. Borth wic k, A., Sterling, J., Agic h tein, E., and Grishman, R. (1998a). \Exploiting Div erse Kno wledge Sources via Maxim um En trop y in Named En tit y Recognition." In Pr o c e e d- ings of the Sixth Workshop on V ery L ar ge Corp or a , pp. 152{160. Borth wic k, A., Sterling, J., Agic h tein, E., and Grishman, R. (1998b). \NYU: Description of the MENE Named En tit y System as Used in MUC-7." In Pr o c e e dings of the Seventh Message Understanding Confer enc e (MUC-7) . h ttp://www.m uc.saic.com/. Brill, E. (1995). \T ransformation-Based Error-Driv en Learning and Natural Language Pro- cessing: A Case Study in P art-of-Sp eec h T agging." Computational Linguistics , 21 (4), 543{565. Co wie, J. (1995). \CRL/NMSU Description of the CRL/NMSU System Used for MUC-6." In Pr o c e e dings of the Sixth Message Understanding Confer enc e (MUC-6) , pp. 157{166. 5W8w E0 C01) K’ <y (1998). \ =q $-49 $( 5,B’ $HJ8 L.>p Js$r MQ$$ $?7A BV AG2r @O8e =hM} ." >pJs =hM} 3X 2q <+ A38@8l=hM}8&5f2q , NL126 (8), 55{62. IREX <B9T0Q0w2q (1999). \IREX homepage." h ttp://cs.n yu.edu/cs/pro jects/proteus/irex/. Ja ynes, E. T. (1957). \Information Theory and Statistical Mec hanics." Physc al R eview , 106 , 620{630. 88

Fb85!$GO!$B<ED!$>.:n!$Fb;3!$0f:486 6Q :GBg%(%s%H%m%T!<%b%G%k$H=q$-49$(5,B’$K4p$E$/8GM-I=8=Cj=P Ja ynes, E. T. (1979). \Where do w e Stand on Maxim um En trop y?." In Levine, R. D. and T ribus, M. (Eds.), The Maximum Entr opy F ormalism , p. 15. M. I. T. Press. 9u66DwIW D9HxbC (1998). F|K\8l7ABVAG2r@O%7%9%F%‘ JUMAN ;HMQ@bL@=q v ersion 3.6. 5~ETBg3XBg 3X1!>pJs3X8&5f2J . Lin, D. (1998). \Using Collo cation Statistics in Information Extraction." In Pr o c e e dings of the Seventh Message Understanding Confer enc e (MUC-7) . h ttp://www.m uc.saic.com/. Miller, S., Crystal, M., F o x, H., Ramsha w, L., Sc h w artz, R., Stone, R., W eisc hedel, R., and the Annotation Group (1998). \Algorithms that Learn to Extract Information BBN: De- scription of the Sift System as Used for MUC-7." In Pr o c e e dings of the Seventh Message Understanding Confer enc e (MUC-7) . h ttp://www.m uc.saic.com/. LnH*<~ (1999). \ 7hDjLZ $rMQ $$$?3X =,$K4p $E$/ 8GM-I= 8=Cj=P %7%9 %F%‘ ." IREX %o!<%/ %7%g%C%W M=9F =8 , pp. 201{206. LnH*<~ 4X:,Ao (1999). \ 8GM-I=8=Cj=P$NFq$7$5 ." IREX %o!<%/%7%g%C%WM=9F=8 , pp. 115{124. Pietra, S. D., Pietra, V. D., and La�ert y , J. (1995). \Inducing F eatures of Random Fields." T ec h. rep., Carnegie Mellon Univ ersit y . CMU-CS-95-144. Ratnaparkhi, A. (1996). \A Maxim um En trop y Mo del for P art-Of-Sp eec h T agging." In Con- fer enc e on Empiric al Metho ds in Natur al L anguage Pr o c essing , pp. 133{142. Ratnaparkhi, A. (1997). \A Linear Observ ed Time Statistical P arser Based on Maxim um En trop y Mo dels." In Confer enc e on Empiric al Metho ds in Natur al L anguage Pr o c essing . Ristad, E. S. (1997). \Maxim um En trop y Mo deling for Natural Language." A CL/EA CL T utorial Program, Madrid. Ristad, E. S. (1998). \Maxim um En trop y Mo deling T o olkit, Release 1.6 b eta." h ttp://www.mnemonic.com/soft w are/mem t. SAIC (1998). \MUC homepage." h ttp://www.m uc.saic.com/. q%!9Ln3X DMK\9@;J (1999). \ M-8B>uBVJQ494o$N8m$j6nF07?3X =,$rMQ$$$?8GM-I=8=Cj=P ." >pJs=hM}3X 2q <+A38@8l=hM}8&5f2q , NL132 4, , pp. 1{8. 4X:,Ao (1999). \Satoshi Sekine homepage." h ttp://www.cs.n yu.edu/cs/pro jects/proteus/sekine/. Sekine, S., Grishman, R., and Shinnou, H. (1998). \A Decision T ree Metho d for Finding and Classifying Names in Japanese T exts." In Pr o c e e dings of the Sixth Workshop on V ery L ar ge Corp or a , pp. 171{178. ?7G<9@9, (1999). \ 3HD%J8;z%Y!<%9$N HMM $rMxMQ$7$?8GM-L>;lCj=P ." IREX %o!<%/%7%g%C%WM=9F =8 , pp. 151{157. Fb85@65. GO@D (1999). \ 7ABVAG9=J82r@O ." ?MJ83X$H>pJs=hM} (21), 13{29. Uc himoto, K., Sekine, S., and Isahara, H. (1999). \Japanese Dep endency Structure Analy- 89

<+A38@8l=hM} V ol. 7 No. 2 Apr. 2000 sis Based on Maxim um En trop y Mo dels." In Pr o c e e dings of the Ninth Confer enc e of the Eur op e an Chapter of the Asso ciation for Computational Linguistics (EA CL) , pp. 196{203. N,Nr Fb85 @65. : 1994 G/5~ ET Bg3X 9) 3X ItB4 6H!% 1996 G/ F1 Bg3X 1! =$ ;N2] Dx =$ N;!%F1 G/ M9 @/ >J DL ?. Am 9g 8& 5f =j F~ =j!$ M9 @/ 5; 41!% <+ A3 8@ 8l =h M} $N 8& 5f $K => ;v!% 8@ 8l =h M} 3X 2q!$>pJs=hM}3X2q!$ A CL !$3F2q0w!% GO @D : 1983 G/KL 5~9R 6u 9RE7 Bg 3X<+ F0 @)8f 3X ItB4 6H!% 1987 G/ C^GH Bg 3XBg 3X 1!M} 9) 3X8&5f2J=$;N2]Dx=$N;!% 1990 G/F1Bg3X1! 9)3X8&5f2JGn;N2]Dx=$N;!%9)3XGn;N!% 1990 � 93 G/3t<02q<R>.LnB,4o6PL3!% 1993 G/M9@/>JDL?.Am9g8&5f=jF~=j!$<gG$ 8& 5f 41!% ?M 9) ?@ 7P 2s O) LV %b %G %k!$ CN <1 I= 8=!$ <+ A3 8@ 8l =h M} $N 8& 5f $K => ;v!% F| K\ ?@7P2sO)3X2q!$8@8l=hM}3X2q!$EE;R>pJsDL?.3X2q!$3F2q0w!% B<ED ??<y : 1993 G/ 5~ ET Bg 3X 9) 3X It B4 6H!% 1995 G/ F1 Bg 3X 1! =$ ;N 2] Dx =$ N;!% 1997 G/ F1 Bg 3X 1! Gn ;N 2] Dx =$ N;!$ Gn ;N !J9) 3X!K!% F1 G/!$ 5~ ET Bg 3X $K $F F| K\ 3X =Q ?6 6= 2q %j%5!<%A!&%"%=%7%(%$%H!% 1998 G/M9@/>JDL ?.Am9g8&5f=jF~=j!%8&5f41!%<+A38@ 8l =h M}!$ 5! 3# K] Lu!$ >p Js 8! :w $N 8& 5f $K => ;v!% 8@ 8l =h M} 3X 2q!$ >p Js =h M} 3X 2q!$ ?M 9)CNG=3X2q!$ A CL !$3F2q0w!% >.:n 9@H~ : 1985 G/ M9 @/ >J EE GH 8& 5f =j !J8= DL ?. Am 9g 8& 5f =j!K F~ =j!% 8& 5f 41!% <+ A3 8@ 8l =h M} $N 8& 5f $K => ;v!% 8@ 8l =h M} 3X 2q!$ >p Js =h M} 3X 2q!$ EE ;R >p Js DL ?. 3X 2q!$ 3F 2q0w!% Fb;3 >-IW : C^GHBg3XBh;03X 72>pJs3XN‘B46H (1992) !% C^GHBg3XBg3X1! 9)3X8&5f2JGn ;N2]Dx =$N; (1997) !% ?.=# Bg3X9) 3XIt EE5$EE ;R9) 3X2J=u <j (1997) !%M9 @/>JDL ?.Am 9g8&5f=jHs>o6P?&0w (1999) !%Gn;N ( 9)3X ) !% 0f:486 6Q : 1978 G/5~ ET Bg3X 9) 3XIt EE 5$ 9)3X Bh Fs3X 2J B4 6H!% 1980 G/F1 Bg 3X1! =$ ;N 2]Dx=$N;!%Gn;N!J9)3X!K!%F1G/DL>&;: 6H>JEE;R5;=QAm9g8&5f=jF~=j!% 1995 G/M9 @/ >J DL ?. Am 9g 8& 5f =j 4X @> ;Y =j CN E* 5! G= 8& 5f << << D9!% <+ A3 8@ 8l =h M}!$ 5! 3# K] Lu $N 8& 5f $K => ;v!% 8@ 8l =h M} 3X 2q!$ >p Js =h M} 3X 2q!$ ?M 9) CN G= 3X 2q!$ F| K\ G’ CN 2J 3X 2q!$ A CL !$3F2q0w!% (1999 G/ 10 7n 21 F| <uIU ) (1999 G/ 12 7n 13 F| :F<uIU ) (2000 G/ 1 7n 7 F| :NO? ) 90