L T A G J8K!$+$i$NJQ49$K$h$k HPSG 1QJ8K!$N:n@. 7z@PM32B , D;_77rB@O: , KRLn5.<y , @>ED7rFs , ^<>e@5KS , DT0f=a0l El5~Bg3XBg3X1!M}3X7O8&5f2J f yucca, torisawa, mak, nishiken, masatic, tsujii g @is.s.u-tokyo.ac.jp 35MW F eature-based L T A G $K $h $k J8 K! !J XT A G J8 K!!K $+ $i $N JQ 49 $K $h$C $F HPSG 1Q J8 K! $r :n @. $7 , L T A G $N LZ 9= B$ $* $h $S AG @- 9= B$ $H HPSG $N AG @- $N 4X 78 $r L@ $i $+ $K $7 $? . J8 K! $O AG @- 9= B$ 5- =R 8@ 8l LiLF eS >e$K<BAu$7$? . Con v ersion of L T A G English Grammar to HPSG T A TEISI Y uk a, TORISA W A Ken taro, MAKINO T ak aki, NISHID A Kenji, FUCHIGAMI Masac hik a, TSUJI I Jun’ic hi Graduate Sc ho ol of Science, Univ ersit y of T oky o Abstracts An HPSG grammar for English w as dev elop ed b y con v ersion from XT A G grammar, an English grammar in feature-based L T A G. Relating the concepts of the t w o grammar theories, w e con- v erted the grammar b y mapping L T A G structures to HPSG feature structures. The compiled grammar w as implemen ted on feature structure manipulation language LiLF eS. 1 $O$8$a$K K\ 9F $G $O 2f!9 $N 8& 5f << $G 3+ H/ Cf $N HPSG (Head-Driv en Phrase Structure Grammar) [1] 1Q J8 K! $K $D $$ $F Js 9p $9 $k . 2f!9 $O <B MQ 5, LO $N HPSG J8 K! $r C; 4| 4V $G 3+ H/ $9 $k $3 $H $r L\ I8 $H $7 $F Univ ersit y of P ennsylv ania $G 3+ H/ $5 $l $F $$ $k XT A G %7 %9 %F %‘ [2] $G MQ $$ $i $l $k J8 K! (XT A G 1Q J8 K! ) $r HPSG $K JQ 49 $9 $k $3 $H $r ;n $_ $? . XT A G 1Q J8 K! $O F eature-Based Lexical- ized T ree Adjoining Grammar (FB-L T A G) $G =q $+$l $F$* $j8l WCLs 317,000 $r M-$7 W all Street Journal $N 50 !s $K $D $$ $F @5 2r $r 4^ $‘ 9= J8 LZ %;%C %H$r@8@.$G$-$k (1995 G/ 8 7n8=:_ ). XT A G 1Q J8 K! $O $9 $G $K H> $P 40 @. $5 $l $? J8 K! $G $" $j , FB-L T A G $H $$$& J8K! $N5- =R7A <0$G =q$+$l $? J8 K! $N %$ %s %9 %? %s %9 $G $" $k $H $H $i $( $k $Y $- $b $N $G $" $k . 0l J} , 0l 8} $K HPSG J8 K! $H $$$C $? ;~ $K $O , $5 $^ $6 $^ $J $H $i $( J} $, $" $k $, 3F 8& 5f <T $, [1, 3] $K M? $( $i $l $? sc hema !& principle $r 4p $K <o!9 $N 3H D% $r 2C $( $? $b $N $r HPSG $H 8F $s $G $$ $k $N $, 0l HL E* $G $" $m $& . K\ 8& 5f $G $b , [1, 3] $K M? $( $i $l $? J8 K! $r 4p $K <c 43 $N 3H D% $r 2C $( $? $b $N $r HPSG $H8F$V . FB-L T A G $G 5- =R $G $- $k J8 K! A4 BN $N %/ %i %9 $H , HPSG $H $$ $& L> >N $N ;X $9 BP >] $r :G Bg 8B $K 9- $/ $H$C $? %/ %i %9 , $D $^ $j , 7? $D $- AG @- 9= B$ $G 5- =R $G $- $k J8 K! A4 BN $N %/ %i %9 $N 4V $G $N JQ 49 $r 9M $( $? >l 9g $K $O , Ld Bj $O $‘ $7 $m C1 =c $K $J $k . $H $$ $& $N $b , 1) 7?$D$-AG@-9=B$$O:F5"E*$KL58B$N?<$5$NF~ $l ;R $r 4^ $‘ $3 $H $, $G $- $k $N $G %9 %?%C %/ $r %( %_%e 1

%l!< %H $9 $k $3 $H $, $G $- , 2) G$ 0U $N FB-L T A G $O CF G $N =q $- BX $( 5, B’ $K %9 %?%C %/ $N A‘ :n $N 5- =R $r IU 2C $7 $? Linear Indexing Grammar $K K] Lu $9 $k $3 $H $,$G $- $k [4] $3 $H $,CN $i $l $F $$ $k$+ $i $G $" $k . $9 $J $o $A FB-L T A G $N G$ 0U $N J8 K! $+ $i C1 $K 7? $D $- AG @- 9= B$ $G 5- =R $5 $l $? J8 K! $r F@ $k $? $a $K $O , 0l C6 FB-L T A G $r Linear Indexing Gram- mar $K K] Lu $7 , $= $N Linear Indexing Gram- mar $r %( %_%e %l!< %H $G $- $k $h $& $K 7? IU $- AG @- 9= B$ $G J8 K! $r 5- =R $7 $F $d $l $P $h $$ . $7 $+ $7 , 0J >e $N $h $& $J J} K! $G FB-L T A G $N %$ %s %9 %? %s %9 $G $" $k XT A G $N K] Lu $r <B 8= $7 $? $H $7 $F $b , Nc $( $P , XT A G $N AG @- $K $3 $a $i $l $? 8@ 8l 3X E* 0U L# $r HPSG $N OH AH $G :F 2r <a $7 $? $H $$ $& $3 $H $K $O $J $i $J $$ . $*$= $i $/ , F@ $i$l $?J8 K! $r8@ 8l 3XE* ;k E@$+ $i2r<a$9$k , $"$k$$$O , F@$i$l$?J8K!$H [1] $KM?$( $i $l $? J8 K! $H Hf 3S $9 $k $H $$$C $? :n 6H $O $+ $J $j $N :$Fq$r$H$b$J$&$G$"$m$& . K\ 8& 5f $G $O , 0J >e $N $h $& $J J} K! $r $H $i $: , XT A G $N AG @- , LZ 9= B$ $J $I $r [1] $K 2D G= $J 8B $j Ci <B $J J8 K! $K JQ 49 $9 $k $H $$ $& $3 $H $r %4!< %k $H $9 $k . $3 $l $K $h $j , XT A G $K 8= $l $k 8D!9 $N AG @- $, HPSG $N OH AH $N Cf $G $I $N $h $& $K I= 8= $7 $& $k $+ $H $$$C $?6q BNE* $JLd Bj$r 8!F$ $G$- $k$h $&$K $J$j , <B :] $K <B @$ 3& $N 8@ 8l $r 07 $& J8 K! $r <B 8= $9 $k $H $$ $& 4Q E@ $+ $i , 3F J8 K! , $" $k $$ $O $= $N 7A <0 $N M% Nt $, Hf 3S $G $- $k $h$& $K $J $k . 6q BNE* $K $O XT A G J8 K! $N LZ 9= B$ , AG @- 9= B$ $H HPSG $N AG @- 9= B$ $H $N BP 1~ $E $1 $r 3N N) $7 $? . J8 K! 5- =R 4V $N JQ 49 $O F@ $i $l $? BP 1~$E $1$K =>$C$F 9T$J $o$l , F@$i $l$? J8K! $O2f!9 $N8& 5f<<$G 3+H/Cf$N AG@-9= B$5-=R8@ 8l LiLF eS[5] >e$K<B8=$7$F$$$k . 2 J8K!$N35@b 2.1 FB-L T A G T ree-Adjoining Grammar(T A G) $O J8 L. <+ M3 J8 K! (CF G) $N 3H D% $N #1 $D $G , 5- 9f Ns $N Be $o $j $K LZ 9= B$ $r A‘ :n $9 $k $3 $H $K $h$C $F J8 $N 2r @O @8 @. $r 9T $& J8 K! $G $" $k . T A G $G $O , elemen tary tree $H 8F $P $l $k LZ 9= B$ $+ $i , substitution $H adjoin- ing $H $$$& 2 <o N‘$N A‘:n$r MQ$$ $FLZ 9=B$F1 ;N$r 7k 9g $5 $; $F 2r @O 7k 2L $r F@ $k ( ?^ 1). $" $k LZ 9= B$ $N MU $r B> $N LZ 9= B$ $G CV $- 49 $( $k A‘ :n $r substitu- tion $H $$$& . $3 $NA‘:n$O CF G $K$*$1 $k=q$-49 $( $H $_ $J $9 $3 $H $, $G $- $k . 0l J} adjoining $O ,ro ot $N %i %Y %k $, L $G $" $k LZ 9= B$ T a $N ro ot $+ $i MU $K ;j $k ;^ $N Ns $r , B> $N LZ T $N G$ 0U $N %i %Y %k L $r ;} $D G$ 0U $N %N!< %I $H F1 0l ;k $9 $k $3 $H $K $h$C $F 7k 9g $9 $k ( D> 4Q E* $K $O T $N Cf ES $K T a $, 3d $j 9~ $‘ 7A $H $J $k ). $3 $N $H $- , 3d $j 9~ $‘ ;^ $N @h C< $O , L $r %i %Y%k$K;}$A , FCJL$K%^!<%/ ( ?^ 1 Cf * 0u ) $5$l$?MU (fo ot %N!< %I ) $G $J $1$l $P $J $i $J $$ . Elemen tary tree $N $& $A , fo ot %N!< %I $r ;} $D $b $N $r auxiliary tree $H$$$$ , ;}$?$J$$$b$N$r initial tree $H$$$& . ?^ 1 $G $O , T � $N ro ot V P $+ $i V P � $K ;j $k ;^ ( E@ @~ It ) $, T � 0 $N %N!< %I V P 1 $K 3d $j 9~ $s $G 2< $N LZ $r @8 @. $9 $k 1 . T A G $N $& $A , $9 $Y $F $N ?^ 1: T A G $K$*$1$kLZ$N7k9gA‘:n elemen tary tree $N MU $N #1 $D 0J >e $N %i %Y %k $, =* C< 5- 9f ( C1 8l ) $G $" $k $b $N $r Lexicalized T A G (L T A G) $H $$ $$ , $= $N =* C< 5- 9f $r anc hor $H $$ $& . $5 $i $K ,F eature-Based L T A G (FB-L T A G) $O , LZ $N A4 $F $N %N!< %I $K AG @- $N %;%C %H $r ;} $D $b $N $r 1 Adjoining $O CF G $N =q $- 49 $( 0J >e $N G= NO $r ;}$C $? A‘ :n $G $" $j , Nc $( $P 8@ 8l f a n b n c n g $r @8 @. $9 $k J8 K! $O CF G $G $O 5-=R$G$-$J$$$, T A G $G5-=R$9$k$3$H$,$G$-$k . 2

$$ $& . XT A G 1Q J8 K! $G $O %N!< %I $K M? $( $i $l $k AG @- $N CM $N :9 $r =| $- 676 <o N‘ $N elemen tary tree $r;}$D [2]. 2.2 HPSG HPSG $O 1) 8l WC 9‘ L\ 2) =q $- 49 $( 5, B’ !J ID sc hema !K 3) 8l =g$K BP $9 $k@) Ls 5,B’ !J LP rule !K 4) AG @- CM $N EA GE $K BP $9 $k @) Ls 5, B’ !J principle !K $+ $i $J $k . 3) 0J 30 $O $9 $Y $F AG @- 9= B$ $G 5- =R $9 $k $3$H$,$G $-$k . J8K!>e$N<g$J @)Ls$O8lWC9‘L\$H$7 $F 5-=R $7 , $^$? 9=J8 LZ$N A4$F $N%N!< %I$O AG@- 9=B$ $G $= $N @- <A $r I= 8= $9 $k . ?^ 2 $K HPSG $N 8l WC 9‘ L\$r<($9 . ?^ 2: HPSG $NAG@-9=B$ $3$NAG@-9=B$$O [1, 3] $K5s$2$i$l$k1Q8l$NAG@- 9=B$$N0l It$G$"$k . 3FAG@-$N 0UL#$OIUO?#1$K5s$2 $k . ?^ 2 $G A $O sings $, F0 ;l $N ;0 ?M >N C1 ?t 7A $G <g 8l $H $7 $F L> ;l $r $H $k $3 $H , B $O Mary $, L> ;l $G $"$j;0?M>NC1?t$G$"$k$3$H$r<($9 . 9= J8 LZ $O , ?t <o N‘ $N sc hema !J ID sc hema $H principle $r C1 0l 2= $7 $? AG @- 9= B$!K $N $& $A $N #1 $D $H ;R %N!< %I $N AG @- 9= B$ $r C1 0l 2= $7 $F ?F %N!< %I $r @8@.$9$k $3$H$K$h$C$F#1CJ$:$D @8@.$9$k . $9$J$o $A , HPSG $N sc hema $O CF G $N =q$- 49 $(5, B’ $K BP 1~$7 , 9=J8 LZ$N 9b$5 #1CJ $K4X $o$k @)Ls $r5- =R$7 $F $$ $k 2 . $^ $? sc hema $, E, MQ $5 $l $k :] AG @- CM $, 9= B$ 6& M- $r DL $8 $F ;R %N!< %I $+ $i ?F %N!< %I $X $H EA GE$9 $k . J8A4 BN$N2r@O $O sc hema $r 7+$jJV $7E,MQ $9$k$3$H$K$h$C$F9T$J$& . Nc $( $P , ?^ 3 $O , F0 ;l 6g $H <g 8l $N 7k 9g $K 4X $o $k sc hema(head-sub ject sc hema) $r <( $9 . ?^ Cf $N ;M 3Q $G 0O $^ $l $? ?t ;z $O F1 $8 HV 9f $G <( $5 $l $k AG @- 2 HPSG J8 K! $O AG @- 9= B$ $r J# ;( $K $9 $k $3 $H $K $h$C $F CF G $r1[$($?G=NO$r;}$D$3$H$,$G$-$k . ?^ 3: HPSG $N sc hema 9= B$ $, 9=B$ 6& M- ( O@M} 7? 8@8l $G $NJQ ?t $N 6&M- $K Aj Ev ) $5$l$k$3$H$r<($9 . ?^ 4: HPSG $N sc hema $rMQ$$$?2r@O $^ $? , ?^ 4 $O , ?^ 3 $N sc hema $r E,MQ $7$F$$ $kMM ;R$r<($7$F$$$k . 3 XT A G J8K!$N HPSG $X$NJQ49 3.1 JQ49$NJ}?K J8 K! $NF1 Ey@- $K$O $$$/ $D$+ $NDj 5A$, $"$k $, , $3 $3 $G$O!VM?$( $i$l$?J8 $r2r@O$7 $?$H$- , 85$N FB- L T A G J8 K! $G @8 @. $5 $l $k 9= J8 LZ $H Ey 2A $J 9= J8 LZ $r@8@.$9$k!W HPSG J8K!$r:n@.$9$k . $?$@$7 , N> J8 K! $N ;W A[ $N 0c $$ $+ $i , #1 BP #1 $K BP 1~ $9 $k $, $^$C 3

$? $/ F1 7A $G $O $J $$ LZ 9= B$ $, >/ ?t B8 :_ $9 $k . $3 $N $? $a , L T A G $N LZ $G 8l WC HO aF X $+ $i XP $X ;j $k J, 4t $N $J $$ ;^ $N Ns $r #1 $D $N %N!< %I $K =L Ls $7 $? $b$N$H HPSG $NLZ$G head-complemen t sc hema $N O" B3 $7 $? E, MQ $K $h$C $F $G $- $k B? CJ $N It J, LZ $r #1CJ$K=LLs$7$?LZ$,F17A$G$"$l$PEy2A$H$9$k . Ey 2A $J 9= J8 LZ !J$K Aj Ev $9 $k AG @- 9= B$!K $r @8 @. $9$k $?$a$K$O , 8lWC9‘ L\$K sc hema( LZ$NJ,4t#1CJ J,$KAjEv ) $r=g<!E,MQ$7$F MW@A#1 elemen tary tree $H Ey 2A $J AG @- 9= B$ $, @8 @.$G$-$k MW@A#2 L T A G J8 K! $G 5v $5 $l $F $$ $? 7k 9g (substi- tution $H adjoining) $r LO Jo $9 $k $3 $H $, $G $- , $=$l0J30$N7k9g$O$G$-$J$$ MW@A#3 FB-L T A G J8 K! $N AG @- CM $N EA GE $, @5 $7 $/ LOJo$5$l$k $h$&$K$G$-$l$P$h$$ . 2f!9 $O I8 =‘ E* $J HPSG J8 K! [1, 3] $N J8 K! 5, B’ $G $" $k sc hema $r J] B8 $7 , $^ $? XT A G J8 K! $N AG @- $r J] B8 $7 $? >e $G , >e $N MW @A $r K~ $? $9 $h $& $K XT A G J8 K! $N elemen tary tree $+ $i 8l WC 9‘ L\ $K Ev $? $k HPSG $N AG @- 9= B$ $r :n @. $9 $k . sc hema $O [1] $G ;H MQ $5 $l $k #7 $D $N sc hema !JIU O? 1-1 !K $r ;H MQ $9 $k . $^ $? AG @- 9= B$ $O [1] $+ $i 0U L# $K 4X $o $k AG @- $r =| $$ $? $b $N !JIU O? 1-2 !K $+ $i =P H/ $7 , XT A G J8 K! $G ;H MQ $5 $l $k AG @- $K BP 1~ $9 $k AG @- $r DI2C$9$k . 0J2<$K=R$Y$kJQ49 <j=g$K$h$C$F:n@.$5 $l $? HPSG J8 K! $, XT A G 1Q J8 K! $H Ey 2A $J 9= J8 LZ $r @8 @. $9 $k $3 $H $N >Z L@ $O $^ $@ =* N; $7 $F $$ $J $$ $, , B? CJ $K EO $k adjoining $N E, MQ $r =| $1 $P Ey 2A $J 9=J8LZ$,@8@.$G$-$k$3$H$r3NG’$7$F$$$k . 3.2 JQ49<j=g 0J 2< $G $O , IU O? 1 $G 5s $2 $? sc hema, $* $h $S AG @-9=B$$N9|3J$rA0Ds$H$7 , HPSG $N8lWC9‘L\$NAG @-9=B$$r @_Dj$7$F$$$/ . C1$K AG@-9=B$$r7hDj$9$k $H $9$k $H<+ M3EY $,9b $9$. $k$? $a , Ld Bj$r 0J2< $N<j =g$G2r$/ . <j=g 1 XT A G $N elemen tary tree $H F1 $8 7A $r ;} $D LZ 9= B$ $, HPSG $G @8 @. $G $- $k $h $& $K HPSG $N8lWC9‘L\$NAG@-9=B$$r@_Dj$9$k . <j=g 2 XT A G B& $G substitution $@ $1 $G AH $_ >e $2$i $l $k9= J8 LZ $, HPSG B&$G @8 @. $G$- $k $h $&$KAG@-9=B$$r7hDj$9$k . <j=g 3 XT A G $N elemen tary tree Fb It $G$N AG @- 9=B$ $N EAHB $, @5 $7$/ HPSG B& $G <B 8=$5 $l $k $h$&$KAG@-9=B$$r7hDj$9$k . <j=g 4 G$ 0U $N initial tree $K BP $7 $F G$ 0U $N aux- iliary tree $r 0l 2s adjoin $7 $? ;~ $K , LZ 9= B$ $, J] $? $l $k $3 $H , $* $h $S AG @- 9= B$ $N EA HB $, XT A G $H HPSG $G F1 $8 $K $J $k $h $& $K AG @- 9=B$$r7hDj$9$k . 0J 2< $G $O HPSG $G $N sc hema $* $h $S AG @- $N L> >N $,8@ 5Z$5 $l$k $, , $3$l $i$K $D$$ $F$O IUO? #1$r ;2 >H$5$l$?$$ . $^ $: , <j =g 1 $N elemen tary tree $N7A $N :F 8= $G $"$k$, , HPSG B&$GE,MQ$5$l$k$Y$- sc hema $NA* Br , $* $h$S , XT A G $N LZ9=B$Cf $K8=$l$k $I$N%N!< %I $r$= $N?F $N<g <-$H $9$k $+$K $D$$ $F , <!$N $3$H $r 2>Dj$9$k . 2>Dj#1 a XT A G $N elemen tary tree $N anc hor $+ $i ro ot $K ;j $k ;^ $N Ns ( 44 ) >e $K $" $k %N!< %I$r <g<- , $= $NB> $N;^ >e$K $"$k %N!<%I $rHs <g <-$H$9$k . 2>Dj#1 b XT A G $N elemen tary tree $N 3F J, 4t $O , HPSG B& $G $O head-sub ject, head- complemen t, head-sp eci�er $N $& $A 8@ 8l 3X E* 0U L# $, BE Ev $J sc hema $N #1 $D $r E, MQ $9 $k $3$H$K$h$j@8@.$5$l$k . L> >N $+ $i $o $+ $k DL $j , head-sub ject sc hema, head-complemen t sc hema, head-sp eci�er sc hema $O $= $l $> $l <g <- $, sub ject, comple- men t, sp eci�er $r $H $k ;~ $K E, MQ $5 $l $k sc hema $G $" $j , elemen tary tree $N anc hor $r =| $$ $? MU $r sub ject, complemen t, sp eci�er $N$$$:$l$+$K J, N‘ $9 $l $P , E, MQ $9 $Y $- sc hema $, 7h Dj $G $- $k . 4

$^ $? $3 $l $i $N sc hema $O , <g <- $N VALENCE AG @- $N CM$K $=$l $>$l BP1~ $9$k AG@- $r;} $A , Hs <g<- $K$= $l $i $N CM $r C1 0l 2= $9 $k $H $$ $& F/ $- $r $9 $k . $7 $? $,$C $F , elemen tary tree $N 3F %N!< %I $G E, MQ $9 $Y $- sc hema $,7hDj$G$-$l$P , VALENCE AG@-$NCM$O elemen tary tree $N anc hor $r =| $$ $? MU $K BP 1~ $9 $kAG@-9=B$$H$9$l$P$h$$ . $^ $? , 2> Dj #1 a $K $h $j , elemen tary tree $N 44 $O $9 $Y $F <g <- $J $N $G , 8l WC 9‘ L\ $N HEAD AG @- $N CM $O A4 $F elemen tary tree $N ro ot $K Aj Ev $9 $k %N!< %I $K EA HB $5 $l $k . =>$C $F elemen tary tree $N anc hor $N J8K! E* %+ %F %4%j!< $r <( $9 %i%Y %k $* $h $S anc hor $+ $i ro ot $K EA $o $k AG @- 9= B$ $K BP 1~ $9 $k$b$N$r HPSG B&$G HEAD AG@-$KIUM?$9$k . 2> Dj 1b $K =>$C $F 7h Dj $7 $? sc hema $, 0U ?^ $7 $? =g =x 0J 30 $N =g =x $G E, MQ $5 $l , 7k 2L $H $7 $F $b $H $N elemen tary tree $H $O 0[ $J$C $? 7A $N LZ 9= B$ $, @8 @. $5 $l $F $7 $^ $& 2D G= @- $O sc hema $N E, MQ >r 7o [1] $K $h $j Hr $1 $i $l $k . Nc $( $P , F0 ;l $r I= $9 ele- men tary tree $G $O sub ject $K ;j $k ;^ $O comple- men t $K ;j $k ;^ $h $j $b >e 0L $N %N!< %I $+ $i =P $F $$ $k . HPSG B& $G $3 $N 5U , $D $^ $j , complemen t $K ;j $k ;^ $, sub ject $K ;j $k ;^ $h $j $b >e 0L $K $" $k $h $&$J $3$H$,$J $$$3$H $O , head-sub ject sc hema $, COMPLEMENTS AG @- $, 6u $G $" $k >l 9g $K $N $_ E, MQ $5 $l$k$H$$ $&>r7o$K$h$jHr$1$i $l$F$$$k . <j=g#1$r %9%1%C%A$7$?$b$N$,?^ 5 $G$"$k . ?^ 5: LZ9=B$$NJQ49 <! $K <j =g #2 $G $" $k $, , <j =g #1 $N ;~ E@ $G elemen- tary tree $N anc hor 0J 30 $N MU $, VALENCE AG @- $N CM $H C1 0l 2= $5 $l $k $h $& $K @_ Dj $7 $? . $7 $? $,$C $F , XT A G $G $N substitution $, $= $N $^ $^ VALENCE AG @- CM $N Hs <g <- $H $N C1 0l 2= $H $J $k $h $& $K B> $N elemen tary tree $N ro ot $K Aj Ev $9 $k AG @- 9= B$ $r D4 @0 $G$- $l $P , <j =g#2 $O =*N; $7$? $3 $H$K $J $k . $3 $l $OA0=R $N HEAD AG@-$ND4 @0$J$I$K $h$C$F2DG= $G $"$k . <j =g #3 $O , $^ $: , $9 $G $K @_ Dj $7 $? HEAD AG @- , $* $h $S VALENCE AG @- 0J 30 $N It J, $N HPSG AG @- $N CM $N EA HB $N ;E J} $r 3F sc hema $4 $H $K D4 $Y !JIU O? 1-2 !K , <j =g #1 $* $h $S #2 $, =* N; $7 $? CJ 3, $G el- emen tary tree Fb It $G $N XT A G AG @- CM $N EA HB $N ;E J} $H $D $- 9g $o $; $k $3 $H $K $h $j , XT A G $N AG @- $N HPSG $N8lWC9‘L\Cf$G$N0LCV$r7hDj$9$k . <j =g #4 $G $O adjoining $r <u $1 $? %N!< %I $h $j >e (ro ot $K 6a $$ J} ) $N 9= B$ $, J] $? $l , XT A G J8 K! $N AG @- CM $N EA GE $, adjoining $K $h$C $F JQ $o $k >l 9g ( $D $^ $j adjoin $7$F Mh$? auxiliary tree $+ $i$= $N >e $N LZ 9=B$ $X $HAG @- CM$, EA GE$9 $k >l 9g ) $r$b @5 $7 $/ LO Jo $G $- $J $1 $l $P $J $i $J $$ . $3 $N $? $a $K , $^ $: 2> Dj #1 ab $r fo ot %N!< %I $N $9 $0 >e $N J, 4t 0J 30 $K E, MQ $9 $k $h $& $K =$ @5 $7 $? >e $G <j =g #1 $+ $i <j =g #3 $^ $G $r E, MQ $7 $? $N $A , fo ot %N!< %I $K $D $$ $F $O , <j =g #3 $^ $G $G HEAD AG @- $H $5 $l $? AG @- $N CM $, an- c hor $+ $i ro ot $X EA $o $k >l 9g $H , fo ot $+ $i ro ot $XEA$o$k>l9g$KJ,$1 3 , <!$N$3$H$r2>Dj$9$k . 2>Dj#2 a HEAD AG @- $, fo ot $+ $i EA $o $k >l 9g!’ fo ot B& $, <g <- $H $J $k $h $& $K head-adjunct $^ $? $O head-mark er $N sc hema $N 0l J} $r E, MQ $9 $k . N> <T $N $I $A $i $r A* Br $9 $k $+ $K $D $$ $F $O K\ Mh $O 0U L# AG @- $N EA GE $K 4p $E $$ $F 7h Dj $9 $Y $- $G $" $k $, , XT A G 1Q J8 K! $N AG @- $O 9= J8$N @)8f$N $?$a $K;H MQ$5 $l , 0UL# $K4X $o$k AG @-$,$J $$$N$G , anc hor $+ $i ro ot $KEA $o$kAG @-$,$"$k>l9g$O head-mark er sc hema, $=$& $G$J $1 $l $P head-adjunct sc hema $r E, MQ $9 $k!J?^ 6 !K . 2>Dj#2 b HEAD AG @- $, auxiliary tree $N anc hor $+ $i EA $o $k >l 9g!’ initial tree $N >l 9g $H 3 $J$* , $3$3 $G HEAD AG@- $H$5$l $?AG @-$NCM $,N> J}$+$i EA$o $k , $^ $? $O anc hor $G $b fo ot $G $b $J $$ %N!< %I $+ $i EA $o $k >l 9g $O XT A G J8K!$K$O8+$i$l$J$+$C$? 5

F1 MM $K 85 $N <j =g #1 $+ $i <j =g #3 $r E, MQ $9 $k . $? $@ $7 , fo ot %N!< %I $K $" $? $k AG @- 9= B$ $N VALENCE AG @- $N CM $b ro ot $N VALENCE AG @- $K EA GE $9 $k $h $& $K 8l WC 9‘ L\ $r :n @. $9 $k !J?^ 7 !K . ?^ 6: Auxiliary T ree $NJQ49!J2>Dj#2 a !K 0J 2< D9 5w N% 0M B8 $K 4X $o $k SLASH AG @- $N :n @. $K $D $$ $F =R $Y $k . XT A G 1Q J8 K! $G $O , wh- 0\ F0 $J $I $N 0\ F0 $, 5/ $3$C $? >l 9g $K BP $7 $F , 0\ F0 $N :/ @W $H 0\F0 @h $r4^ $‘ elemen tary tree $r ;} $D!J?^ 8 $N T 1 !K . D95w N% 0M B8 $O , $3$N tree $K B> $N tree !JNc $($P?^ 8 $N T2 !K $, adjoin $9$k$3$H$K$h$C$F <B8= $5$l$k . 0l J} HPSG $G $O , :/ @W $r SLASH AG @- $N CM $H $7 $F lexical rule $G :n @. $7 , $= $l $r #1 CJ $: $D ?F $X EA GE $7 , 0\ F0 @h $K $" $? $k 6g $N AG @- $H SLASH AG @- $r head-�ller sc hema $K $h $j 7k 9g $9 $k . A0 =R $N <j =g $G $O head-�ller sc hema $r ;H MQ $7 $J $$ $N $G :/ @W !J?^ 8 Cf $N � !K $K $" $? $k AG @- 9= B$ $r SLASH AG@-$N CM$H$9$l$P , T 1, T 2 $KBP1~$9$k HPSG AG @- 9= B$ Fb It $K $* $$ $F $b , $^ $? N> <T $r adjoining $K $h $j 7k 9g $9 $k $3 $H $K BP 1~ $9 $k sc hema $K $* $$ $F ?^ 7: Auxiliary T ree $NJQ49!J2>Dj#2 b !K $b ro ot B& $X EA GE $5 $l , 0\ F0 @h $N 6g $r 7k 9g $7 $F $$ $k J, 4t $K head-�ller sc hema $r E, MQ $9 $k $3 $H $, $G$-$k$N$GEy2A$J9=J8LZ$,@8@.$G$-$k . 4 <BAu XT A G 1Q J8 K! $K $O , %5 %V %;%C %H $H $7 $F XT A G J8 K! $N LZ 9= B$ $N 7A 676 <o N‘ $r LV Me $9 $k Ls 600 8l $r A* $s $@ %;%C %H $+ $i $J $k J8 K! $, $" $k . $3 $N %5 %V %;%C %H $r A0 @a $G =R $Y $? J} K! $G HPSG $K JQ 49 $7 $? J8 K! $r AG @- 9= B$ 5- =R 8@ 8l LiLF eS >e $K <B Au $7 $? . ?^ 8: L T A G $K$*$1$kD95wN%0MB8$N07$$ 6

?^ 9 $O LiLF eS >e $G <B Au $7 $? J8 K!$K 4p $E $$ $F 9= J8 2r@O$r9T$J$C$?7k2L$rI=<($7$?$b$N$G$"$k . ?^ 9: LiLF eS $G$NF~=PNO2hLL 8= :_ XT A G J8 K! $N %U %k %;%C %H $N JQ 49 $r <B Au Cf $G$"$j , L>;l$HF0;l$K$D$$$F$O40N;$7$F$$$k . 5 $*$o$j$K <B MQ 5, LO $N HPSG 1Q J8 K! $r :n @. $9 $k $? $a , XT A G 1Q J8 K! $+ $i HPSG $X JQ 49 $9 $k <j K! $r 3+ H/$7$? . :# 8e $O XT A G J8 K! $N %U %k %;%C %H $N JQ 49 $r 40 N; $7 , $^ $? , Ey 2A $J 9= J8 LZ $, @8 @. $5 $l $k $3 $H $N 87 L) $J >Z L@ , L T A G $N deriv ation tree $K BP 1~ $9 $k AG @- 9= B$ $N :n @. $r 9T $J $& . 2f!9 $N 9T $J$C $? JQ 49 $O , 1Q J8 K! $N FB-L T A G $K $h $k I= 8= (XT A G 1Q J8 K! ) $+ $i HPSG $K $h $k I= 8= $X $N JQ 49 $H $J$C $F $$ $k . $3 $l $r $5 $i $K 8! F$ $9 $k $3 $H $K $h $j , <+ A3 8@ 8l$r 5- =R $9 $kOH AH $H $7 $F$N L T A G $H HPSG $N 6& DL $N @) Ls!& :9 0[ $J $I $r L@ $i $+ $K $9 $k $3 $H $b 9T$J$$$?$$ . 6 <U<- XT A G 1Q J8 K! $r Ds 6! $7 $F 2< $5 $j , $^ $? M- 1W $J =u 8@$r 2< $5$C$? Ara vind Joshi 65 <x (Univ ersit y of P ennsylv ania) $K46<U$7$^$9 . ;29MJ88% [1] C.P ollard and I.A.Sag, \Head-Driv en Phrase Structure Grammar", Univ ersit y of Chicago Press, 1994. [2] The XT A G Researc h Group, \A Lexi- calized T ree Adjoining Grammar for En- glish", IR CS Researc h Rep ort 95-03, Uni- v ersit y of P ennsylv ania, 1995. [3] I.A.Sag and S.Rieheman, \Lecture Materials for T eac hing HPSG", Stan- ford Univ ersit y , 1995 (a v ailable in http://hpsg.stanford.edu/hpsg/ lecture-materials.html ). [4] Y.Sc hab es, \Sto c hastic Lexicalized T ree- Adjoining Grammars", Pro c. Coling 92, pp. 425{432, 1992. [5] T.Makino, K.T orisa w a, and J.Tsujii, \LiLF eS|Practical Uni�cation-Based Programming System for T yp ed F eature Structures", to app ear in Pro c. NLPRS 97, 1997. [6] R.Kasp er, B.Kiefer, K.Netter, K.Vija y- Shank er, \Compilation of HPSG to T A G", Pro c. 33rd Ann ual Meeting of A CL, pp. 92{99, 1995. 7

IUO?#1 :HPSG $NJ8K!5,B’ 1-1. ID sc hema L>>N N,>N 5!G= head-sub ject sc hema sb <g8l$HF0;l6g$+$iJ8$r:n$k head-complemen t sc hema cm F0;l6g$H<g8l0J30$NJd8l$+$iF0;l6g$r:n$k head-sub ject-complemen t sc hema sc =uF0;l$H<g8lJd8l$+$i5?LdJ8$r:n$k head-sp eci�er sc hema sp L>;l6g$H4’;l$+$iL>;l6g$r:n$k head-adjunct sc hema ad =$>~6g$HHs=$>~6g$+$iHs=$>~6g$HF1$8%+%F%4%j!<$N6g$r:n$k head-mark er sc hema mk 6g$K9=J8>e$N%^!<%+!<$rIU$12C$($k head-�ller sc hema 0\F0$N:/@W$r4^$‘6g$H0\F0$7$?@h$N6g$+$i , 0\F0$r4^$‘6gA4BN$r:n$k 1-2. AG@-9=B$$H$=$NEAGE AG@-L> sc hema $4$H$NAG@-CM$NEAGE 0UL# sb cm sc sp ad mk PHONOLOGY N><T$N@\B3 (concatenation) I=AX$NJ8;zNs SYNSEM LOCAL CAT HEAD H H H H H H H <g<-$N%+%F%4%j!< MODIFY H H H H H H H $=$N8l$,=$>~$9$k8l$N<g<- VALENCE SUBJECT U H U H H H H <g8l COMPLEMENTS H U U H H H H <g8l0J30$NJd8l SPECIFIER H H U H H H H 4’;l MARKING H H H H H n H 9=J8>e$N%^!<%+!< CONTENT INDEX A H A A n H H ?M>N!&@-!&?t NONLOCAL INHER SLASH B B B B B B A 0\F0$N:/@W H: <g<-$+$iEAGE n: Hs<g<-$+$iEAGE B: $I$A$i$N>l9g$b$"$k A: 0lCW$5$;$k U: <g<-$NBP1~$9$kAG@-$HHs<g<-$,C10l2= IUO?#2!’AG@-9=B$$NBP1~ XT A G AG@- sc hema $4$H$NAG@-CM$NEAGE BP1~$5$;$? HPSG AG@- sb cm sp ad mk agr A H A H H H SYNSEM:LOCAL:CONT:INDEX assign-case H H H H H H SYNSEM:LOCAL:CAT:HEAD assign-comp H H H H H H SYNSEM:LOCAL:CAT:HEAD card H H H H n H SYNSEM:LOCAL:CAT:MARKING:DET case H H H H H H SYNSEM:LOCAL:CAT:HEAD comp H H H H n H SYNSEM:LOCAL:CAT:MARKING:COMP const H H H H n H SYNSEM:LOCAL:CAT:MARKING:DET decrease H H H H n H SYNSEM:LOCAL:CAT:MARKING:DET de�nite H H H H n H SYNSEM:LOCAL:CAT:MARKING:DET extracted H H H H H H SYNSEM:LOCAL:CAT:HEAD gen H H H H n H SYNSEM:LOCAL:CAT:MARKING:DET in v H H H H H H SYNSEM:LOCAL:CAT:HEAD main v H H H H H H SYNSEM:LOCAL:CAT:HEAD mo de H H H H H H SYNSEM:LOCAL:CAT:HEAD neg H H H n n H SYNSEM:LOCAL:CAT:MARKING:ASP passiv e H H H H H H SYNSEM:LOCAL:CAT:HEAD p erfect H H H H H H SYNSEM:LOCAL:CAT:HEAD pred H H H H H H SYNSEM:LOCAL:CAT:HEAD progressiv e H H H H H H SYNSEM:LOCAL:CAT:HEAD pron H H H H H H SYNSEM:LOCAL:CAT:HEAD quan H H H H n H SYNSEM:LOCAL:CAT:MARKING:DET sub-conj H H H H n H SYNSEM:LOCAL:CAT:MARKING:COMP tense H H H H H H SYNSEM:LOCAL:CAT:HEAD trace B B B B B A SYNSEM:NONLOCAL:INHER:SLASH wh H H H n n H SYNSEM:LOCAL:CAT:MARKING:ASP H: <g<-$+$iEAGE n: Hs<g<-$+$iEAGE B: $I$A$i$N>l9g$b$"$k A: 0lCW$5$;$k Cm!K head-sub ject-complemen t sc hema $K$D$$$F$O head-sub ject-sc hema $K=‘$:$k 8