HPSG $rMQ$$$?E}8l2r@O$N$?$a$NE}7W%b%G%k 8w@P K- D;_7 7rB@O: DT0f =a0l El5~Bg3XBg3X1! M}3X7O8&5f2J >pJs2J3X@l96 f mitsuisi,torisawa,tsujii g @is.s.u-tokyo.ac.jp 1 $O$8$a$K K\O@J8$G$O , (1) 8=:_3+ H/Cf$N HPSG $K4p$E $/F|K\ 8l J8K!$H , (2) $3$NJ8K!$r4p$K$7$? E}7W%b%G%k$rMQ$$$? E}8l 9=B$$N[#Kf@-2r>C$K$D$$$F=R$Y$k . 2f!9$N:G=*L\I8$O , <g <-6nF06g9=B$J8K! (HPSG) [7] $NOHAH$rMQ$$$F , >pJs8!:w %7%9 %F %‘!& BP OC%7 %9 %F %‘ $J $I $N 8=<B E* $J 1~ MQ $N $?$a $N <+ A38@ 8l =h M} %7 %9 %F %‘ $r 9= C[ $9 $k $3 $H $G $" $k $, , K\ O@ J8 $O $=$NBh0lCJ3,$G$"$k . HPSG $O , AG@- 9=B$ [1] $r%G!<%?9=B$$K MQ$$$? , @)Ls$K 4p$E $/ 8l WC 2= $5 $l $? J8 K! OH AH $G $" $j , 8@ 8l 3X <T $N 4V $G 6a G/CmL\$5$l $F$$$k . HPSG $K$O 7W;;8@ 8l3X$N4Q E@$+$i $b CmL\ $9$Y $- FCD’ $, $"$k . <g $JFC D’ $H$7 $F 0J2< $N Fs$D $, 9M $($i$l$k . 1. It J, E*$J J8 K! $G $b2r @O $, 2D G= $G$" $k ( %"%s %@!< %9 %Z %7%U%#%1!<%7%g%s ) 2. ?t3XE*$K87L)$JOHAH$G$"$k ItJ, E* $J J8 K!$G $b 2r @O $, 2D G= $G$" $k $H $$ $& Bh 0l$N @- <A $K$h$j , =@ Fp$J J8 K!$N @_7W $r 9T$& $3 $H$, $G$- $k . 0l HL $K , 8lWC 2= $5 $l $? OH AH $G $O , 3F 8l $K 4X $9 $k 8@ 8l 8= >] $K $D $$ $F >\:Y $J J8 K! 5- =R $, $G $- $k H? LL , A4 $F $N 8l $K BP $9 $k J8 K! 5- =R$r $9 $k I, MW $, $" $j , <B MQ E* $J J8 K! $r @_ 7W $9 $k $K $O @_ 7W %3%9%H $,KD Bg$G $"$k . HPSG $G$O , It J,E* $JJ8 K!$G $b2r @O$, 2D G= $J $? $a , ?M <j $G 5- =R 2D G= $J Bg ;( GD $J J8 K! $+ $i =P H/$9 $k $3 $H$, 2D G= $G $" $k . Nc $( $P , :G =i $K 3F IJ ;l$K BP $9 $k5- =R $r $7 , $= $l $+ $i Nc 30 E* $J 8l!& 8= >] $K BP $9 $k >\ :Y $J 5-=R$rDI2C$9$k$H$$$&$3$H$bMF0W$G$"$k . ?t 3X E* $K 87 L) $J OH AH $G $" $k $H $$ $& Bh Fs $N @- <A $K $h $j , M}O@ E* $K BEEv $J 1~ MQ $, 2DG= $G $" $k . Nc $( $P , 5! 3#3X =, $J $I$r?t3XE*$K@5$7$/<B8=$9$k$3$H$,2DG=$G$"$m$& . =>Mh , HPSG $O , AG@- 9= B$ $NC1 0l 2= $N%3 %9 %H $, 9b$$ $? $a , B. EY $N LL $+ $i 8= <B E* $J 1~ MQ $K $O 8~ $+ $J $$ $H $5 $l $F $$ $? . $7 $+$7 , 2f!9$N 8&5f<<$G 3+H/$5$l $? , AG@-9= B$=hM} $N $?$a$N 9b B.$J %W%m %0%i %_ %s%0 8@8l LiLF eS[5] $r MQ$$ $k$3 $H$K $h $j , 8= <B E* $J ;~ 4V $G 2r @O $r 9T $& $3 $H $, 2D G= $K $J$C $? . 2f!9$O , HPSG $NOH AH$r MQ $$$? <BMQ E*$J F|K\ 8l J8K! $r :n@.$7$? ( Bh 2 @a ). E}8l 9=B$$N[#Kf@-2r >C$N@:EY$r9b $a $k$?$a , 85$N J8K!$K , !V7P 83$K4p$E $/J8K!5-=R!W $H8F$V5- =R$rDI2C $7$? ( Bh 3 @a ). $3$NJ8 K!$r4p $K , 4J C1$JE} 7W%b %G%k$rMQ$$$FE}8l9=B$$N[#Kf@-2r>C$r9T$C$? ( Bh 4 @a ). 2 HPSG $NOHAH$K$h$kF|K\8lJ8K! 2f!9$O , HPSG $NOH AH$r MQ $$$? F|K\ 8lJ8 K!$r 3+ H/Cf $G $"$k . L\I8$H$9 $kJ8K! $O , %+%t%!%l%C %8$N9- $5 , 2r@O;~ 4V $NC; $5 , H/ E8 @- $N Bg $- $5 $N ;0 $D $N 4Q E@ $G <B MQ E* $J J8 K! $G $"$k . 9- $$ %+ %t%! %l%C%8 $H C; $$ 2r @O ;~ 4V$r F@ $k $K $O , $G $-$k $@ $1 C1 =c $J J8 K! $N J} $, NI $$ $, , C1 =c 2= $7 $9 $. $? J8 K! $G$O , J8 K! $r 2~ NI!& >\ :Y 2= $9 $k <j CJ $, $J $/ , H/ E8 @- $, $J $$ . $= $3$G , >- Mh E* $K J8 K! $N2~ NI!& >\ :Y 2= $, MF0W $J $h $& $K , 2f!9 $O 3F IJ ;l!& 3F 5! G= 8l %l %t%’ %k $K BP $9 $k 5- =R $r $7 $?J8K!$r@_7W$7$? . 8=:_ , 2f!9$NF|K\8lJ8K!$O , � 6 8D$N%k!<%k%9%-!<%^ 1 � 104 8D$N8lWC9‘L\%F%s%W%l!<%H $+$i@.$C$F$$$k . 2.1 %k!<%k%9%-!<%^ HPSG $K $* $1 $k %k!< %k %9 %-!< %^ $O , J8 L. <+ M3 J8 K! (CFG) $N =q $- 49 $( 5, B’ $K Aj Ev $9 $k $, , HPSG $O 8l WC 2= $5 $l $? OH AH $G $" $k $? $a , A0 <T $O 8e <T $H Hf $Y $F Cj >] 2= $5 $l $F $$ $k . Nc $( $P , %k!< %k %9 %-!< %^ $N 1 $D $G $" $k head- mo di�er schema $O , !VHs <g <- B& $N ;R $, <g <- 2 B& $N ;R $r =$>~ $9$k!W !V<g<- B&$N;R $O%^!< %/$5 $l$F$$ $J$$!W $J$I$N , 6qBNE*$JIJ;l!&8l$K0MB8$7$J$$@)Ls$+$i@.$C$F$$$k . 2.2 8lWC9‘L\%F%s%W%l!<%H HPSG $G$O J8K!$NBgH> $r3F8l$KBP$9 $k8lWC9‘L\ $H$7$F 5-=R$9$k . $7$+$7 , A4$F$N8l$KBP$9$k 8lWC9‘L\$r>\:Y$K5- =R $9 $k $N$O 8= <B E* $K $O IT2D G= $G $" $k . $=$3 $G 2f!9 $O , 3F 8l $K BP $7 $F $G $O $J $/ , 2? $i $+ $N 8l $N =8 9g $K BP $7 $F J8 K! 5- =R$r9T$& . $3$N5-=R$r8lWC9‘L\%F%s%W%l!<%H$H8F$V . $3 $3 $G , 8l $N =8 9g $rDj $a $k <j CJ $H $7 $F , JUMAN[4] $N 7A BV AG >pJs $r MQ $$ $k . 4p K\ E* $K$O , 3F IJ ;l $K BP$7 $F 0l $D $^ $?$O J# ?t$N 8l WC 9‘L\ %F %s%W %l!< %H$r MQ 0U$9 $k . 8l WC9‘ L\ %F %s %W %l!<%H $K $O $= $N IJ ;l$K 6& DL $N 4K $$ @) Ls$N $_ $r 5- =R $9$k . Nc$( $P , ?^ 1 $O , I{ ;l$K BP$9 $k 8lWC 9‘ L\%F %s %W %l!< %H $N Nc 3 $G$" $k $, , Bg ;( GD $K 8@ $& $H , $3 $l $K $O , IJ ;l $, I{ ;l $G ( MAJ ), =u ;l $K $h$C $F %^!< %/ $5 $l $k 2D G= @- $, $" $j ( NOMINAL ), F0 ;l $d 7AMF ;l $r I{ ;l$r =$ >~ $9$k 2D G= @- $, $" $k ( MODIFY ) $H $$ $& , I{;l 6& DL$N @)Ls $,=q $+$l $F$$ $k . $^ $? , F0;l 4 $N 8lWC 9‘L\ %F%s %W%l!< %HCf $N3J %U%l!< %‘ $K$D $$$F $O , %,3J$, :GBg 0l8D , %r3J $,:G Bg0l 8D , $= $NB> $N3J$K $D $$ $F $O @) 8B $J $7 , $H $$ $& C1 =c $J 3J %U %l!< %‘ $N $_ $r MQ 0U $7$F$$$k . IJ ;l $K $h$C $F $O , IJ ;l $K BP $9 $k 5- =R $N $_ $G $O IT == J, $J >l 9g $b $" $k . $= $N >l 9g $O , 3F IJ ;l $K BP $7 $F $G $O$J $/ , 3F IJ ;l :Y J, N‘$d 3F 8l $K BP $7 $F8l WC 9‘ L\ %F %s %W %l!<%H $r MQ 0U $9 $k . Nc $( $P , L> ;l $N >l 9g $O , I{ ;l E* $K ;H $o $l $k !VI{ ;l E* L> ;l!& ;~ Aj L> ;l!W , !V$9 $k!W $H 7k 9g $7 $F F0 ;l $K $J $k !V%5JQL> ;l!W , Jd B-@a$r:n$k !V$N!W , JdB- @a$r:n$k $+IaDL L> ;l E* $K MQ $$ $i $l $k !V$3 $H!W , $N $= $l $> $l $K BP $7 $F 8l WC 9‘ L\ %F %s %W %l!< %H $r MQ0U $7 $F $$ $k . $^ $? , !V$,!W !V$r!W 1 $3$3 $G$$ $& %k!<%k %9 %-!<%^ $H$O , ID %9%-!< %^ $H%W %j%s %7 %W%k $r C1 0l2=$7$?$b$N$r;X$7$F$$$k . 2 2f!9$NF| K\8l J8K! $G$O , A4$F $N%k!< %k%9 %-!<%^ $K$* $$$F1& B&$N ;R$, <g<-$H$J$C$F$$$k . 3 4JC1$N$?$a , <B:]$N8lWC9‘L\%F%s%W%l!<%H$HHf$Y$FC1=c2=$7$F$"$k . 4 %5JQF0;l$O=|$/ .

2 6 6 6 4 SYN j LOC 2 6 6 6 4 HEAD h MAJ I{;l NOMINAL + i SPECIAL [ LEX + ] ADJACENT non-sign ADJACENT-1 non-sign MARK non-sign SUBCA T hi MODIFY [ SYN j LOC j HEAD j MAJ =R8l@- or I{ ] 3 7 7 7 5 3 7 7 7 5 ?^ 1: I{;l$KBP$9$k8lWC9‘L\%F%s%W%l!<%H !V$O!W !V$N!W !V$H!W $J $I $N <g MW $J =u ;l $K $D $$ $F $O , =u ;l $4$H $K Bg $- $/ 0[ $J $k ?6 Iq $$ $r $9 $k $N $G , $= $l $> $l $N =u ;l $KBP$7$F8lWC9‘L\%F%s%W%l!<%H$rMQ0U$7$F$$$k . 3J%U %l!< %‘ $r JQ 2= $5 $; $k 8l $K $D $$ $F $O , 3F 8l $K BP $7 $F 8lWC 9‘ L\ %F %s%W %l!< %H $r MQ 0U $7$F $$ $k . Nc $($P , <u F0 $r I=$9@\Hx<-!V$l $k!W!V$i$l$k!W$O , F0;l$H 7k9g$7$F , 3J%U %l!<%‘ Cf$N %, 3J $r%K 3J $K , %r3J $r %,3J $K JQ 2=$5 $; $k$N $G , !V$l$k!W !V$i $l $k!W $K BP $9 $k 8l WC 9‘ L\ %F %s %W %l!< %H $r MQ 0U$7 $F , $= $l $K 3J%U %l!< %‘ $rJQ 2= $5$; $k 5- =R$r $7 $F$$ $k . $=$N$[$+ , ;H Lr$rI=$9 @\Hx<-!V$;$k!W !V$5$;$k!W , %5JQF0 ;l!V$9 $k!W !V$G $- $k!W !V$5 $; $k!W $K BP $7 $F $b 8l WC 9‘ L\ %F %s%W%l!<%H$rMQ0U$7$FF1MM$N5-=R$r$7$F$$$k . 3 7P83$K4p$E$/J8K!5-=R A0@a$G=R$Y$?J8 K!$K , >o$K @.$jN)$D$H $O8B$i$J$$ $, , >i D9$J [#Kf @- $r8: $i $9$N $K 9W8% $9 $k5- =R $rDI 2C $9$k . >- Mh E*$K $O , %9 %3 %" $E $1 $r $9 $k $h $& $J @) Ls $H $7 $F 5- =R $7 $F $= $N@) Ls $r E} 7W %b %G %k $G 9M N8 $9 $k M= Dj $G $" $k $, , 8= ;~ E@ $G $O4JC1$N$?$a7hDjE*$J@)Ls$H$7$F5-=R$7$F$$$k . 0lHL$K , F|K\8l J8$N78$j<u $19=B$$r9M $($?$H$- , 3FJ8@a $O5w N% $N 6a $$ J8 @a $K 78 $j $d $9 $$ $H $$ $& @- <A $, $" $j , 8e =R $9$k E}7W %b %G%k $K $b$3 $N @-<A $, AH$_ 9~ $^$l $F $$$k . $7 $+ $7 , 8=<B$N%3!<%Q %9$K$*$$$F , $3$N@- <A$K9b$$3d 9g$GGX$/ E57?E*$J8@8l8=>]$,$$$/$D$+$"$k . Nc$($P , !V$O!W$G%^!< %/$5$l$?=u;l6g$O , 6a$$J8@a$K78$i$: ( ?^ 2 :8 ), J8Kv$NJ8 @a$K78$k ( ?^ 2 1& ) $H$$ $&6/$$79 8~$,$"$k ( $?$@$7 , 8eJ} $KB> $N !V$O!W $G %^!< %/ $5 $l $? =u ;l 6g $, $" $k >l 9g , $= $N D> A0$NJ8@a$K 78$k798~ $,$"$k ( ?^ 3)). $3$&$$$C$? 8@8l8=>] $r07$&$?$a$K , J8K!$K5-=R$rDI2C$9$k . $3$N5-=R$r!V7P83 $K4p $E$/ J8 K! 5-=R!W $H 8F$V . !V7P 83 $K4p $E $/ J8K! 5- =R!W $O , >i D9 $J 9= J8 LZ $r =P $5 $J $$ $? $a $N @) Ls $r 5- =R $7 $? $b $N $G$" $k . Nc$( $P , !V$O!W $G %^!<%/ $5$l $? =u;l 6g $NNc $G $O , !VB@O:$O M7$V 2V ;R$r 8+$k!W $H$$ $&J8 $K BP$7 $F , ?^ 2 :8 $N 9=J8LZ $rJV $5$: , ?^ 2 1& $N 9=J8 LZ$N $_$r JV$9 $h$& $J@) Ls $r5- =R$9 $k . !V7P 83 $K 4p$E $/ J8K! 5- =R!W$G I= $5 $l$k @) Ls $O , >o $K @. $j N) $D $H $O 8B $i $J $$ 8@ 8l 8= >] $K $D $$ $F $N @) Ls $G$" $k $N $G J8 K! $N%+ %t%! %l%C %8 $r 69 $/ $9 $k 4m 81@- $, $" $k $, , $= $l 0J >e $K [# Kf @- 2r >C $N @: EY $r 9b $/ $9 $k 8z 2L $, F@ $i $l$k $H4| BT $5$l $k . K\O@ J8 $G$O !V$O!W $N79 8~ $K $D$$ $F $N B>$K , !V4X 78 @a $K FI E@ $O 4^ $^ $l $J $$!W !VFI E@ $r H< $& ;~ $r I=$9 L> ;l!& L> ;l @- L>;l =u ?t <- $O >o $K I{ ;l E* $K;H $o $l $k!W $H$$$&!V7P83$K4p$E$/J8K!5-=R!W$rJ8K!$KDI2C$7$? . 4 E}7W%b%G%k HPSG $NOH AH$r MQ$$ $?F| K\8l J8 K!$r 4p$K $7$? , F|K\ 8l $NE} 8l 9= B$$N [# Kf @- $r 2r>C $9 $k $? $a $NE} 7W %b %G %k $K$D $$ $F5DO@$9$k . E}8l9=B$$N [#Kf@-$O , F~NO7ABVAGNs W $,M? ?^ 2: !VB@ O: $OM7 $V 2V ;R $r8+ $k!W $K BP $9 $k8m$C $? 9= J8 LZ ( :8 ) $H@5$7$$9=J8LZ ( 1& ) ?^ 3: !V:# F| $O 9T $/$, L@ F| $O 9T$+ $J $$!W $K BP $9$k @5 $7 $$ 9=J8LZ $($i $l$?;~ $K=PNO $5$l$k9= J8LZ T $N$&$A , 3NN(:G Bg$N9= J8LZ T r $rA*$V$3$H$K$h$C$F2r>C$5$l$k$H$9$k . B($A , T r = argmax T P ( T j W ) = argmax T P ( W j T ) P ( T ) P ( W ) ( %Y%$%:$NDjM} ) = argmax T P ( T ) P ( W ) ( P ( W j T ) = 1) = argmax T P ( T ) ( P ( W ) $O T $K0MB8$;$: ) P ( T ) $, Ld Bj $H $J $k E} 7W%b %G %k $G $" $k . K\ Mh $J $i $P , $3 $N E} 7W %b%G %k $K $* $$ $F9= J8 LZ $K 4^ $^$l $k A4 $F $N AG@- $r 9M N8 $9 $Y $- $G $" $k $, , K\ 8& 5f $G $O 0J 2< $N $h $& $K C1 =c 2= $7 $? E} 7W %b %G%k $r MQ $$ $k . $^$: , 9= J8 LZ $N :, %N!< %I$K BP $9 $k AG @-9= B$ $r F r oot $H $9$k . $^ $? , 9= J8 LZ$K 4^$^ $l $k9b $5 0lCJ $NItJ,LZ $r h R ; F M ; F N ; F H i $GI= $9 . $?$@$7 , R $O $=$N ItJ, LZ$G;H $o$l $F$$$k %k!<%k%9 %-!<%^ $NL>A0 $rI=$7 , F M , F N , F H $O$= $l $>$l ?F%N!< %I , Hs<g <- ( :8 ) B& $N;R %N!< %I , <g <- ( 1& ) B& $N ;R %N!< %I $K BP $9 $k AG @- 9= B$ $r I= $9 5 . K\ O@J8 $G 2f!9 $, :NMQ $7 $? E} 7W%b %G %k P ( T ) $O <!$N $h$&$J%b%G%k$G$"$k . P ( T ) = P ( c ( F r oot ) ; p ( F r oot ) ; w ( F r oot )) � Y h R;F M ;F N ;F H i f ( R ; F M ; F N ; F H ) (1) $?$@$7 , f ( R; F M ; F N ; F H ) = P ( R; p ( F N ) ; w ( F N ) j p ( F M ) ; w ( F M )) � P ( c ( F N ) ; c ( F H ) ; b ( F H ) j R; p ( F N ) ; p ( F M ) ; c ( F M )) (2) p ( F ), w ( F ), c ( F ), b ( F ) $O , 9=J8LZ $N%N!<%I$N AG@-9= B$ F $r0z?t$H$9$k4X?t$G$"$k 6 . p ( F ) $H w ( F ) $O , $=$l$>$l <g<- AG@-Cf $NIJ;l AG@-$H C18lAG @-$N CM 7 $rJV $9 . c ( F ) $O , 5 R , F , M , N , H $O$=$l$>$l Rule schema, F eature structure, Mother, Non-head daughter, Head daughter $NF,J8;z$G$"$k . 6 p , w , c , b $O$=$l$>$l part of sp eech, word, comma, bunsetsu $NF,J8;z$G$"$k . 7 0J2< , $=$l$>$lC1$K!VIJ;l!W!VC18l!W$H8F$V .

?^ 4: !VB@O:$,Av$k!W$KBP$9$k9=J8LZ T ex ( J,$+$j$d$9$5 $N$?$a , AG@-L>$dCM$O<B:]$H$OJQ$($F$"$k ) $=$N %N!< %I $N ;YG[ $9 $k 6g $K FI E@ $,4^ $^ $l $F $$ $k $+$I $& $+ $rI=$9AG @-$N CM ( M- / L5 ) $rJV $9 . b ( F ) $O$= $N%N!<%I $, ;YG[$9 $k6g $K4^ $^$l$k J8@a ?t$r JV$9 . Q $O , 9=J8 LZCf $N A4$F$NItJ,LZ$KBP$9$k f $NCM$r3]$19g$o$;$k$3$H$rI=$9 . Nc$($P , ?^ 4 $N9=J8LZ T ex $KBP$9$k P ( T ex ) $O0J2<$N$h $&$K5a$a$i$l$k . P ( T ex ) = P ( L5 ; F0;l ; Av$k ) � P ( HC ; =u;l ; $, j F0;l ; Av$k ) � P ( L5 ; L5 ; 1 j HC ; =u;l ; F0;l ; L5 ) � P ( HM ; L>;l ; B@O: j =u;l ; $, ) � P ( L5 ; L5 ; 0 j HC ; L>;l ; =u;l ; L5 ) <0 (1), (2) $G<($5 $l$kE} 7W%b%G %k$G$O 0J2<$N $h$&$J A0 Ds$r$*$$$F$$$k . � 9= J8 LZ $O %H%C %W %@ %& %s $K @8 @. $5 $l , 9= J8 LZ Cf $N 9b $5 0lCJ$NItJ,LZ$O$=$l$>$lFHN)$K9=@.$5$l$k ( <0 (1)). � %N!< %I $NAG @-9= B$$O , IJ;l , C1 8l , FI E@$N M-L5 , J8@a ?t$K4X$9$kAG@-$N$_$GI=$5$l$k ( <0 (2)). � 3FIt J,LZ$K$*$$$F , E,MQ$5$l$k%k!<%k%9%-!<%^ , Hs<g <- B& $N ;R $N IJ ;l!& C1 8l $O , ?F $N IJ ;l!& C1 8l $N $_ $K 0M B8$9$k ( <0 (2) 1&JUBh 1 9TL\ ). � 3F It J, LZ $K $* $$ $F , ;R $, ;Y G[ $9 $k 6g$K 4^ $^ $l $k FI E@ $NM-L5 ( <g<-B&$HHs<g<- B&$NN>J} ) $H , <g<-B&$N;R$N ;Y G[ $9 $k 6g $K 4^ $^ $l $k J8 @a?t $O , E, MQ $5 $l $k %k!< %k %9%-!<%^ , Hs<g<-B&$N;R$NIJ;l , ?F$NIJ;l!&?F$N;YG[ $9 $k6g $K4^$^ $l$k FIE@ $NM- L5$K0M B8$9 $k ( <0 (2) 1& JUBh 2 9TL\ ). $^$? , <g <- B& $N ;R $N ;Y G[ $9 $k 6g $K 4^ $^ $l $k J8 @a ?t $r E} 7W %b%G %k $K <h $j F~ $l $k $3 $H $K $h $j , 78 $j <u $1 $N 5w N% $N 35 G0 $r3NN(CM$KH?1G$5$;$F$$$k . 8= :_ $N 2f!9 $N F| K\ 8l J8 K! $r MQ $$ $F 2r @O $7 $? >l 9g , F1 $8 J8 $K BP $9 $k 0[ $J $k 9= J8 LZ 4V $G c ( F r oot ), p ( F r oot ), w ( F r oot ) $NCM$O$=$l$>$l>o$KEy$7$/$J$C$F$$$k . =>$C$F , P ( c ( F root ) ; p ( F root ) ; w ( F root )) $N CM$O 0lDj $H$J $j , 9=J8 LZ$N 3NN( Hf 3S$N :] $3$N CM $OL5 ;k $G$- $k . 3FIt J, LZ$N >r 7o IU$-3NN( ( <0 (2) $N1&JUBh 1 9TL\$HBh 2 9TL\ ) $O , 71N} %3!<%Q %9$+ $i :GL‘ ?d Dj$9 $k $3$H $K $h$j 3X =, $5$l $k . $? $@ $7 , %G!<%?%9%Q!<%9%M%9$NLdBj$,$"$k$?$a , <0 (2) $N1&JU Bh 1 9TL\$N3NN($K$D$$$F$O , <!$N$h$&$K%P%C%/%*%U [3] $r 2r@O$K 2r@O7k2LCf$K 0lJ8$"$?$j$N J8K! @.8y$9$k @52r$r4^$‘ J?6Q J8$N3d9g J8$N3d9g 2r@O;~4V (a) 91.8% 72.4% 1.30 IC (b) 87.5% 62.9% 1.12 IC I= 1: (a) 85$NJ8K!$H (b) !V7P83$K4p$E$/J8K!5-=R!W$rDI 2C$7$?J8K!$N , %+%t%!%l%C%8$H2r@O;~4V 9T$& . P ( R ; p ( F N ) ; w ( F N ) j p ( F M ) ; w ( F M )) = 8 > > > > > > < > > > > > > : C ( R;p ( F N ) ;w ( F N ) ;p ( F M ) ;w ( F M )) C ( p ( F M ) ;w ( F M )) C ( R;p ( F N ) ;p ( F M ) ;w ( F M )) C ( p ( F M ) ;w ( F M )) � C ( p ( F N ) ;w ( F N )) C ( p ( F N )) C ( R;p ( F N ) ;w ( F N ) ;p ( F M )) C ( p ( F M )) C ( R;p ( F N ) ;p ( F M )) C ( p ( F M )) � C ( p ( F N ) ;w ( F N )) C ( p ( F N )) � ( ==J,>.$5$$CM ) 9 > > > > > > = > > > > > > ; $N$&$A , :G=i$K5a$^$k 0 $G$J$$CM $?$@ $7 , C ( X ) $O , 71N}%3!<%Q %9Cf$K X $, =P8=$9 $kIQEY $rI=$9 . <0 (2) $N1&JUBh 2 9TL\$N3NN($K$D$$$F$O , CM$,5a $^$i$J$$>l9g$O , ==J,>.$5$$CM � $rM?$($? . 5 <B83 <B 83$O , EDR EE;R 2=<- =q [2] $N F|K\ 8l%3!< %Q%9 $r MQ$$ $F9T$C$? . E}7W %b%G%k$O , $3$N%3!<%Q%9Cf$N 108928 J8$r 71 N}%3!< %Q %9 $H$7 $F 3X=, $7 $? . %F %9 %H%3!< %Q %9$K $O %i%s %@%‘$KA*$s$@ 1000 J8$rMQ$$$? 8 . 5.1 J8K!$N%+%t%!%l%C%8$H2r@O;~4V (a) Bh 2 @a$G@_7W$7$?F|K\8lJ8K!$H , (b) $=$NJ8K!$KBh 3 @a$N!V7P83$K4p$E$/J8K!5-=R!W$rDI2C$7$?J8K!$r , %F%9 %H %3!< %Q%9 1000 J8 $K BP $9$k %+ %t%! %l%C%8 $H 2r @O;~ 4V $N Fs $D $N 4Q E@$+ $i I> 2A $7 $? . %+ %t%! %l%C%8 $K $D $$ $F $O , 2r @O$K@.8y$9$k ( :GDc0l$D0J>e$N9=J8LZ$,=PNO$5$l$k ) J8$N 3d 9g $H , =P NO $5 $l $k 9= J8 LZ $N Cf $K @5 2r $r 4^ $‘ J8 $N 3d 9g $H $r MQ $$ $F I> 2A $7 , 2r @O ;~ 4V $K $D $$ $F $O 2r @O $K @. 8y $9 $k J8 $N 0lJ8 $" $?$j $N J? 6Q2r @O ;~4V $r MQ$$ $F I>2A $9 $k . %Q!<%6 $K $O , %W%m %0 %i %_ %s %08@ 8l LiLF eS $G<B Au $5 $l $? CKY %Y!< %9 $N %\ %H %‘ %"%C %W %Q!< %6 $r MQ $$ , <B 83 $O , DEC Al- phaServer 4100 (400MHz, 4GB RAM) >e$G9T$C$? . <B837k2L$rI= 1 $K<($9 . 85$NJ8K!$O , Hf3SE*9-$$%+%t%! %l%C %8 $r ;} $A , $^ $? 2r @O $b 8= <B E* $J ;~ 4V $G <B 8= $5 $l $F $$ $k . $^ $? , !V7P83 $K 4p$E $/ J8K! 5-=R!W $r DI2C $7 $?J8 K!$O , B?>/%+%t%!%l%C%8$r69$/$7$F$$$k . 5.2 E}8l2r@O$N[#Kf@-2r>C$N@:EY E}8l 2r@O $N[# Kf@- 2r>C $N@:EY $r , (a) $N J8K! + %Y!<%9 %i %$%s %b%G %k , (a) $NJ8 K! + E}7W %b%G %k , (b) $NJ8 K! + %Y!<%9 %i%$%s %b%G%k , (b) $NJ8K! + E}7W %b%G%k , $N 4 $D $KBP$7$FI>2A$7$? . I>2A4p=‘$N@:EY$K$O , J8@aC10L$N78$j <u $1$N @:EY $rMQ $$$? . B($A , 3F J8$N :G8e $N 2 J8 @a$r =|$/ A4 $F $N J8 @a $N $& $A , @5 $7 $$ 78 $j @h J8 @a $r ?d Dj $5 $l $? J8 @a 8 71N}%3!<%Q%9$H%F%9%H%3!<%Q%9$H$O8_$$$KGSB>E*$G$"$k .

%b%G%k ItJ,@:EY A4BN@:EY a) + %Y!<%9%i%$%s 74.0% 72.0% a) + E}7W 77.7% 75.1% b) + %Y!<%9%i%$%s 78.8% 75.1% b) + E}7W 80.0% 76.1% I= 2: [#Kf@-2r>C$N@:EY$NI>2A $N3d 9g$G $" $k . @: EY $OIt J, @:EY $H A4BN @: EY$N Fs DL$j 5a $a $? . ItJ,@:EY$H$O , 2r@O$K@. 8y$9$kJ8$N=89g$K$*$1$k@:EY $G$"$j , A4BN@: EY$H$O , %F%9%H%3!<%Q %9$NA4$F$N J8$N=89g $K$*$1$k@:EY$G$"$k . A4BN@:EY$r5a$a $k:] , 2r@O$K<:GT$7 $?J8$K$D$$$F$O , A4$F$NJ8@a$,NY$NJ8@a$K78$k $H$7$? . 8= :_$N<BAu$NET9g>e , 2r@O$K@.8y$9$kJ8$N$&$A 41 8l0J>e$N D9$$J8 ((a), (b) $N J8K! $G3F!9 11 J8$H 8 J8 ) $K $D$$ $F $O , 2r @O$K<: GT$9$kJ8 $H$7$F 07$C$? . $^$? , %Y!< %9%i%$ %s %b%G%k$H$O , 3F J8@a$KBP$7 $F , 2DG=$J :G$b6a$$78 $j@hJ8@a $rA* $V %" %I %[%C %/ $J %b %G %k $N $3 $H $r ;X $7 , E} 7W %b %G %k $H $OBh 4 @a$GDj5A$7$?E}7W%b%G%k$N$3$H$r;X$9 . <B837k2L $rI= 2 $K<( $9 . C1=c $JE}7W %b%G%k $G$b$" $kDx EY9b$$@:EY$,F@$i$l$F$$$k . $^$? , !V7P83$K4p$E$/J8K!5- =R!W$, @:EY 8~ >e$K 9W 8% $7$F $$ $k . !V7P 83$K 4p $E $/J8 K! 5- =R!W$r DI 2C $7 $? J8 K! $r MQ $$ $k $H , %" %I %[%C %/ $J %Y!< %9 %i %$%s%b%G%k$G$b9b$$@:EY$r<B8=$7$F$$$k . 6 9M;! %+%t%! %l%C %8 $K $D $$ $F $O , J8 K! $r 2~ NI $9 $k $3 $H $K $h $j $"$k Dx EY 9-$/ $9 $k $3 $H $,2D G= $G $" $k . $7 $+ $7 , G$0U $N J8 $KBP $7 $F I,$: 2r @O 7k 2L $rM? $( $k J8 K! $r@_ 7W $7 $h $& $H$9 $k $H , Dc IQEY $J 8@8l 8= >]$r 07 $&$h $& $J J8K! 5- =R$r A} $d$9 $H , B>$N 9b IQ EY$J 8@ 8l 8= >] $N2r @O $K M> 7W $J[# Kf @- $r A} $d$9 $H $$$& 0-1F 6A $r@8 $‘ 4m 81@- $, $"$k . %+%t%! %l%C %8 $r9- $/ $9 $k$K$O , C1$KJ8 K!5-=R$rA} $d$9$N$G$O $J$/ , %m %P%9%H%Q!< %8%s%0$N<jK!$rF3F~$9$kI,MW$H$J$m$& . 2r@O ;~ 4V $K $D $$ $F $O , 8= :_ $N <B Au $G $b == J, <B MQ E* $J 2r @O ;~ 4V $r <B 8= $7 $F $$ $k . %+ %t%! %l%C %8 $r 9b $a $k $? $a J8 K!$r2~NI $9$k$3 $H$K$h $jB.EY Dc2< $r>7$/ 4m81@- $,$"$k $, , 2f!9$N 8& 5f << $G$O $5 $i $K 9b B. $J 2r@O $r $9 $k $? $a $N<j K! $r $$$/$D$+Ds0F $7$F$*$j [8, 6, 9, 10], B. EYLL$G$N ?4G[$O$$ $i$J$$$b$N$H;W$o$l$k . @:EY $K $D $$ $F $O , C1 =c $J E} 7W %b %G %k $G $b $" $k Dx EY 9b $$ @:EY $r F@ $i $l$k $3 $H $, J, $+$C $? . $3 $l $O , ?M <j $G5- =R $7 $?4pK\E* $JJ8 K!$rMQ $$$? $3$H$K $h$k$H 9M$( $F$$$k . $^$? , C18l $N %7 %=!< %i%9 >e $N %/ %i %9 $d ?<AX 3J $J $I $N B> $NAG @- $r 9MN8 $7 $? E}7W %b %G %k $r MQ$$ $k $3 $H $K $h$j $5 $i $K 9b $$@: EY $rF@$k$3$H$r4|BT$7$F$$$k . 8=:_$N<BAu$G$O , F|K\8l$N , 3FJ8@a $,5wN%$N6a $$J8@a$K 78$j $d $9 $$ $H $$ $& @- <A $K H? $9 $k 8@ 8l 8= >] $K BP $7 $F , !V7P 83$K 4p$E $/ J8K! 5- =R!W$r C1 $KJ8 K! $KDI 2C $7 $F$$ $k . $3 $l $O[# Kf @- 2r >C $N @: EY $r 8~ >e $5 $; $k $b $N $N , %+ %t%! %l%C %8 $N Dc 2< $r >7 $$ $F $$ $k . $3 $l $r Hr $1 $k $? $a , >- Mh E* $K $O , !V7P83 $K 4p $E $/ J8 K!5- =R!W $r C1 $K J8 K! $K DI 2C $9$k $N $G $O $J$/ , E}7W%b%G%k$G07$&$3$H$r9M$($F$$$k . 7 $*$o$j$K K\ O@ J8 $G $O , 8= :_ 3+ H/ Cf $N HPSG $N OH AH $K 4p $E $/ F| K\ 8l J8 K! $H , $3 $N J8 K! $r 4p $K $7 $? E} 7W %b %G %k $r MQ $$ $? E} 8l 9= B$ $N [# Kf @- 2r >C J} K! $K $D $$ $F =R $Y $? . 2f!9 $N J8 K! $O , 9- $$ %+ %t%! %l%C %8 $H 8= <B E* $J 2r @O ;~ 4V $r <B 8= $7 $F $$ $k . 4p K\ E* $J J8 K!$r 5- =R $9 $k $3$H $K $h $j , C1 =c$J E} 7W %b %G %k $G $b$" $k Dx EY 9b $$[# Kf @- 2r >C $N@: EY $, F@ $i $l$k $3 $H $,J,$+$C$? . $^$? , !V7P83$K4p$E$/ J8K!5-=R!W$rJ8K!$KDI 2C$9$k$3$H$K$h$C$F , [#Kf@-2r>C$N@:EY$,8~>e$7$? . :#8e $O , J8K!!&E}7W%b%G%k$N2~A1$r$9$kM=Dj$G$"$k . ;29MJ88% [1] Bob Carp enter. The L o gic of T yp e d F e atur e Structur es . Cambridge Universit y Press, 1992. ISBN 0-521-41932-8. [2] EDR (Japan Electronic Dictionary Research In- stitute, Ltd.). EDR electronic dictionary version 1.5 technical guide, 1996. Second edition is av ail- able via http://www.iijnet.or.jp/edr/E_TG.html . [3] Sla v a M. Katz. Estimation of probabilities from sparse data for the language mo del comp onent of a sp eec h recognizer. IEEE T r ansactions on A c oustics, Sp e e ch, and Signal Pr o c essing , V ol. ASSP-35, No. 3, pp. 400{401, 1987. [4] Sadao Kurohashi and Makoto Nagao. Japanese morphological analysis system JUMAN version 3.4 manual, 1997. The system is av ailable via ftp://pine.kuee.kyoto-u.ac.jp/pub/juman/juman3.4.tar.gz . [5] T ak aki Makino, Kentaro T orisa w a, and Jun’ichi Tsujii. LiLF eS | practical uni�cation-based pro- gramming system for typed feature structures. In Pr o c e e dings of the Natur al L anguage Pr o c essing Paci�c Rim Symp osium 1997 (NLPRS’97) , pp. 239{244, 1997. http://www.is.s.u-tokyo.ac.jp/~mak/lilfes/lilfes.ps.gz . [6] Kenji Nishida, T ak aki Makino, Kentaro T orisa w a, Y uk a T ateisi, and Tsujii Jun’ichi. Extension of a feature structure abstract machine for partial uni�cation. In P A CLING ’97 , pp. 232{243, 1997. [7] Carl Pollard and Iv an A. Sag. He ad-Driven Phr ase Structur e Gr ammar . The Universit y of Chicago Press, 1994. ISBN 0-226-67447-9. [8] Ken taro T orisa w a and Jun’ichi Tsujii. Comput- ing phrasal-signs in HPSG prior to parsing. In Pr o c e e dings of the 16th International Confer enc e on Computational Linguistics (COLING-96) , pp. 949{955, August 1996. [9] 5H EDL- , KR Ln 5. <y , D; _7 7r B@ O: , DT 0f =a 0l . AG @- 9= B$ =h M} 8@ 8l LiLF eS $N :G E, 2= 5; =Q . 8@ 8l =h M} 3X 2q Bh 4 2sG/<!Bg2qH/I=O@J8=8 . 8@8l=hM}3X2q , 1998. [10] 5\ Hx M4 2p , D;_7 7r B@ O: , 7z @P M3 2B , DT 0f =a 0l . <B MQ E* $J HPSG J8 K! $N $?$a $N Fs $D $N <j K! : 7? $N com- bining $HA*8@E* AG@-9=B$$N packing. 8@8l =hM}3X2q Bh 4 2sG/<!Bg2qH/I=O@J8=8 . 8@8l=hM}3X2q , 1998.