G’CNE*B0@- $H %U %! %8 %#M}O@ $r MQ $$$? 0UL# %U %l !<%‘ 7hDj %7 %9%F%‘ Seman tic F rame Determination System Using Cognitiv e A ttribute and F uzzy Logic GOLn 85=( 1 8eF# Ao 1 A%;3 CgB> 2 1’Ln M5G7 1 Motohide UMANO Satoshi GOTO Chuta FUNA Y AMA Y ushi UNO LnED >0;K 2 :4F# 9@ 1 CfB< D>;R 2 Hisashi NOD A Hiroshi SA TOH Naok o NAKAMURA 1: Bg:eI\N)Bg3X Am9g2J3XIt ?tM}!&>pJs2J3X2J Department of Mathematics and Information Sciences College of In tegrated Arts and Sciences, Osak a Prefecture Universit y 2: Bg:eI\N)Bg3X Am9g2J3XIt Am9g8@8lJ82=3X2J Department of Language and Culture College of In tegrated Arts and Sciences, Osak a Prefecture Universit y 1. $O$8 $a$K %U%!%8 %# =89gO@$O !" $b$H$b$H <+ A38@ 8l$N 0UL#$r I=8=$9$k$?$a$K Ds0F$5 $l $? !# $7 $+ $7 !" $[$H$s $I $N 8&5f $G$O %U%!%8 %# %k !<%k$r MQ$$$F ?t CM$N 7W;;$r 9T $J$C$F$$$k $@$1$G$" $k !# L.A. Zadeh $O !" %U %! %8%# =8 9g !" %U %! %8 %# =$ >~ 8l!" %U%! %8 %# @\B38l !" %U %!%8 %#8BDj;R$J $I $r MQ$$$F <+ A38@8l $N0UL#$rI=8=$9$kJ}K!$H $7 $F !" PR UF $d%F %9 %H !& %9 %3%"0UL#O@$rDs0F $7 $? [1],[2],[3] !# $^$? !" 2f!9 $O 0J A0 $K 4J C1$JF| K\8l$K$h $k <ALd1~ Ez %7 %9 %F%‘ $r ;n:n $7 $? [4] !# $3$N %7 %9 %F%‘ $G $O !" H" $d 2V$d 4y$K 4X $9 $k=E$5$d Bg$- $5$d D9$5$r%U%!%8 %# =89g$r MQ$$$F =R$Y$? 8e $K !" %U %!%8 %#=89g $r MQ$$$? <ALd$r 9T$J $&$H !" 0lCW EY$r D4$Y$F !" !V ??$G $" $k !W !" !V $? $V$s ?? $G $" $k !W !" !V 56$G$" $k !W !" !V $?$V$s 56$G$" $k !W !" !V $I $A $i$H$b $$$($J$$ !W $K J,N‘ $7 !" $= $l$>$l $K 1~ $8 $? Ez$rJV$9$3$H$, $G $-$? !#$^$? !" :G6a !" F# K\ !&?{ Ln $i$O 5!G= 8@8l M}O@$H%U%!%8 %#M}O@$N7k 9g $K$D$$$FDs0F $7 $F $$$k [5] !# ?M4V $, <+A3 8@8l$N I=8=$r <B:] $K J9$$$?$j 8+$?$j $7 $F !" $=$N 0UL#$r M}2r$9 $k2aDx$G$O !" $5$^ $6 $^$J %U%! %8 %# E* $J CN <1=hM}$r 9T$J $C $F$$ $k$H 9M$($i$l $k !#K\O@J8$G$O !" <+A38@ 8lM} 2r$N 2a Dx$G%U%!%8 %# =89g1i;;$r MQ$$ $k$3$H$r ;n$_ $k !#6qBNE* $K$O !" G’ CNE*B0 @-$H$$ $&9M $( J}$r MQ$$ !" %U%! %8 %# 1i;; $K $h $j0UL# %U %l !<%‘ ( <g8l $dL\ E* 8l $J $I $, $I $N$h$& $J0U L#E* Lr 3d $r2L $? $7$F$$$k $+ $rI= $o$9OH AH $_ ) $r7hDj $9 $k?7$?$J J} K!$rDs 0F $7 !" ;n:n $7 $?%7 %9%F%‘$N <B 9TNc $r<($9 !# $3$N %7 %9 %F%‘ $O%U %! %8 %# !& %U %l !<%‘ !& %7 %9%F %‘ [6] $r CN <1%Y !< %9$H $7 $F MQ$$$F $$ $k !# $3 $l $K $h$j 3,AX E*$J<- =q$N5-=R $, 2DG=$G$" $k !# $5 $i $K !" $3$N%7 %9%F%‘ $G$O O@J8 [7] $G Ds0F$5 $l$F $$$k !" @a$H@a$r 1[ $($? =R 8l | 9‘4X78$r @.$jN)$?$; $kJ}K! $r MQ$$ $k$3$H$K $h $j!" A0$NJ8$K 4^$^ $l $F $$ $k C18l $r !" 0U L# %U %l !<%‘7h Dj $K2C $($k5!G= $rHw $($F$$$k!# 2. 9M;!$NBP>] $H$9 $k=R8l J8 Cf$NL> ;l6g$H =R8l$N 0UL#E* 4X78 $O 4p K\E*$K$O E}8l9= B$ $K$h $C $F5,Dj $5 $l $k !# F| K\8l $N>l9g $K$O !" 3J=u;l$K$h $C$F<g 8l$d L\E*8l $, <1JL$5 $l !" =R8l$N 4X78 $, I=$o$5 $l !" $5$i$K !" $= $l$K 1~ $8 $F =R8l$N 0U L# %U %l !<%‘$N $I $N <gBjLr3d (thematic role) $K $I $N L>;l6g $, BP1~$9 $k$+ $, 7h$^ $k !# $7 $+$7 !" E}8l>pJs $@$1$G$O 7h$^ $i$J$$ >l9g$b$"$k !# $3 $3 $G <h $j >e $2 $k =R 8l$O !" !V >~ $k !W!" !V EI $k !W!" !V Kd$a $k !W $J $I $N !" $$$o $f $k >l =j 3J 8r BX (lo cative alternation) $r 2DG= $H$9$k F0 ;l $G$"$k!# $3$N $h$& $J F0;l $O !" !V %F!< %V %k$r2V $G>~$k !W !" !V %F!< %V %k$K2V $r >~$k !W $H$$ $& $h $& $J 2 <oN‘$N9=J8$r $H $l $k !# A0<T $G$O !V$r !W $, IU$$ $?L>;l 6g $O \ >~$k>l=j " $r !" !V$G !W

$, IU $$ $?L> ;l6g $O \ >~$k<j CJ $H $J$k0\ F0 J* " $r I= $o $7$F$$$k!# 8e <T $G $O !" !V$K !W $, \ >~$k >l =j " $r !" !V$r !W $, \ >~$k <j CJ $H$J$k 0\F0 J* " $rI= $o$9!# $3 $N$h$& $J =R8l $G$O !" !V $r !W $, IU$$$?L>;l6g$O \ >~$k>l=j " $G $" $C $? $j \ >~$k <j CJ $H $J$k 0\ F0 J* " $G$" $C $? $j $9 $k!# $= $7 $F !" $=$N $I $A$i$G $" $k $+$O B>$N =u;l !V $G !W $^ $?$O !V $K !W $K$h$C$F5,Dj$5 $l $k !# $= $l$G$O !" !V B@O: $,%F!< %V%k$r >~$C $? !W $d !V B@O: $, 2V $r>~$C $? !W $N$h$& $K !" !V $G !W $d !V$K !W $,$J$$>l 9g $O $I $& $J$k $G $"$m$& $+ !# 2f !9 $K $O !V %F!< %V%k !W $d !V 2V !W $H$$ $&C18l$N0U L# $+$i !" !V $r !W $, IU$$$? L>;l 6g $, \ >~$k>l =j " $r I=$9$N$+ !" \ >~$k<jCJ $H$J $k0\ F0J* " $r I=$9$N $+$O L@ $i$+$J$3$H$, B?$$ !# $7 $+ $7 !" !V $r !W $, IU$/L> ;l $K$h$C $F $O !" 2r<a $,$" $$$^ $$ $K$J$k>l9g $,$" $k!# $?$H $( $P !" !V B@O: $,<V$r >~$C $? !W $N !V <V !W $O !" \ >~$k>l=j " $G$" $k$N $+ !" $= $l$H$b !" <V <+BN $, \ >~$k <jCJ $H $J$k0\ F0J* " $r I=$9 $N$+ !" $I $A$i$N2r<a$b2DG=$G$"$k !# $3 $N 8& 5f$G$O !" $3$N $h $& $J >u 67$K $*$$$F !" 2f!9 ?M4V $O $I $N$h $& $J >pJs$r MQ$$ !" $I $N$h $& $J =hM}$r 9T$J $& $3$H$K $h $j!" =R8l$N 0UL#%U %l !< %‘$r 7hDj $7 $F$$$k $+ $r%b %G%k2= $7 !" $= $N %W %m %0 %i%‘ $r:n@. $7 !" %7%_%e %l !<%7%g %s$r 9T$J $& !# 3. 0UL# %U %l !<%‘ $N 7hDjJ}K! (1) <-=q$NDj5A $^$: !" =R8l$N 8l WC5- =R$H $7 $F !" <! $N$h $&$J !" E} 8l%U %l !< %‘ !" 0UL#%U %l !< %‘ !" <gBjLr3d$N B0@-I= <( $rMQ$$$k !# >~$k s h Sub j, Ob j i m h Agent, Theme, Lo cation i Agent: activity 0.3, susceptivity 0.7 Theme: c hange-of-lo cation 0.3, ob ject-of-display 0.7 Lo cation: space 0.3, result-of-change 0.7 1 9TL\$N s h Sub j, Ob j i $O !" =R 8l !V >~$k !W $NE}8l %U %l !< %‘ (syntactic frame) $, <g 8l (Sub j) $H L\E* 8l (Ob j) $+ $i 9=@.$5$l$F $$ $k$3$H$r <($9!# 2 9TL\ $N m h Agent, Theme, Lo cation i $O !" !V >~ $k !W $N 0U L#%U %l !< %‘ (semantic frame) $, Agent( F0:n <g ) !" Theme( 0\F0 J* ) !" Location( >l =j ) $+ $i 9= @.$5$l $F $$ $k $3 $H $r<( $9!# <! 9‘ (2) $G =R $Y$kJ} K! $O !" $I $NE} 8l%U %l !< %‘$N L> ;l6g $, 0U L#%U %l !< %‘$N $I $N %9%m%C %H $r Kd$a$k $+$r 7hDj$9$k$b$N $G$" $k !# $5 $i $K !" $3 $N8l WC 5- =R $G $O !" Agen t $d Theme $d Lo cation $H$$ $& $h $& $J0UL#Lr3d $K 9W8%$9$k B0@- $r =R 8l $4 $H $KEY 9g $$IU $- $G;X Dj $9 $k!# K\ 8& 5f $G $O !" $3 $N $h $& $J B0@-$r 6qBN E*$J B0@-$G$O$J $/!" ?M4V $, <+ A38@8l$r 2r@O$9 $k:]$K MQ$$$F$$ $k$G$"$m $&Cj>]E* $JB0@- $G5- =R $9 $k!# $3 $N $h$& $JC1 8l $N B0 @- $r2f !9 $O !V G’CNE*B0@- !W $H8F$V !# !V >~$k !W $N>l9g !" Agen t @- $K BP$9 $k activity( <gBN@- ) $H $$ $&B0@- $, 9W 8%$9 $k EY9g $$ $, 0.3 $G !" susceptivit y ( 46@- ) $H$$$&B0 @- $, 9W8%$9 $kEY9g $$ $, 0.7 $G$" $k !# F1 MM $K !" Theme @- $K BP$9 $k change-of-location ( 0\F0 @- ) $H $$ $&B0@- $, 9W8%$9$kEY9g $$ $, 0.3 $G !" ob ject-of-display ( E8 <(BP >] @- ) $H $$ $&B0@-$, 9W8% $9 $k EY9g$$$, 0.7 $G $"$j!" Location @- $KBP$9$k space ( 6u4V@- ) $H$$ $& B0@-$H result-of-change ( JQ 2=$N ;D 1F@- ) $H $$ $&B0 @- $N9W 8% $NEY 9g $$ $, !" $= $l $>$l !" 0.3 $H 0.7 $G$"$k $H 9M$( $k !# $= $7 $F !" $3$N$h $& $J =R8l$N 0UL#%U %l !< %‘$N<g BjLr3d$r 7hDj$9 $k$N $K MQ$$ $i$l $kB0@-$r FC $K $=$N <gBjLr3d $K$*$1 $k \ CmL\B0@- " $H $$ $& [7] !# L> ;l $K $D$$$F$O !" $= $l$, ;}$C$F$$ $k B0@-$H !" $= $N6/$5 $r8lWC 5-=R $K 4^ $a$k!# $? $H$( $P !" !V <V !W !" !V %m %S !< !W $N5-=R $O <!$N$h $& $K$J $k !# <V c hange-of-lo cation: midd le concrete: high space: midd le result-of-c hange: midd le ob ject-of-display: low %m %S !< concrete: high space: high result-of-c hange: high $3$3$G !" high $d midd le $O 3FB0 @->e$N%U%! %8 %# =89g $G !" Nc $( $P !" <! $N$h $& $K Dj5A$9$k !# high = f 0 : 222 = 7 ; 0 : 778 = 8 ; 1 = 9 ; 1 = 10 g midd le = f 0 : 222 = 3 ; 0 : 778 = 4 ; 1 = 5 ; 0 : 778 = 6 ; 0 : 222 = 7 g low = f 1 = 0 ; 1 = 1 ; 0 : 778 = 2 ; 0 : 222 = 3 g $3$3 $G $O !" A4 BN =8 9g $r f 0 ; 1 ; 2 ; . . . ; 10 g $H $7$F$$ $k!# $3 $N$H$- !" $?$H$( $P !" !V <V !W $N change-of-location ( 0\F0@- ) $, midd le $G$" $k $H $O !" !V <V !W $H$$ $&%/ %i

%9 $, \ 0\F0 " $H $$ $& B0@- $r;} $C $F$* $j!" $=$NB0 @- $N !V <V !W $H$N7k $S $D$- $, Cf$/ $i$$ $G$"$k !" $H$$$& $3$H $r0U L# $9 $k!# $= $l $KBP $7$F !" !V %m %S !< !W $O8= <B @$ 3& $G $O \ 0\ F0 " $7 $J$$ $b $N $G$" $k $N $G !" !V %m %S !< !W $N5- =R $K change-of-location $O 4^$^ $l$J $$ (0 $H 9M $( $k ) !# concrete ( 6qBN@- ) $O !" !V <V !W $b !V %m %S !< !W $bCj>] E* $J 35 G0$G$b $J $$ $7 !" =89gL> ;l$G $b$J $$$N$G !" high $H8+ $J$;$k!# space ( 6u4V@- ) $O !V %m %S !< !W $H$N7k $S $D$- $, 6/$$B0@- $G$"$j !" high $H 9M $($i $l $k !# !V <V !W $K$b 6u4V @- $O$" $k $, !" >/ $7$7 $+ $J $$$N$G !" midd le $H8@ $($h$& !# result-of-c hange $O JQ2= $N1F 6A $r;D $7 $d$9$$ $+ $I $& $+$N@-<A $G$"$j!" 6u 4V@- $HF1MM !" !V %m %S !< !W $H$N7k $S $D$- $O 6/ $$ $, !" !V <V !W $H$N7k $S $D$- $O$= $l$[ $I $G$O$J$$ !# $D$^$j!" !V %m %S !< !W $O !" L@$k $/ $J$C $?$j!" 0E $/ $J $C $? $j!" ?M $, =8$^ $C $? $j!" D4 EY IJ $, JQ$o $C$?$j!" $$$m$$ $m$J JQ2= $, 8+$i$l $k$3$H $, A[Dj $5 $l $k $, !" !V <V !W $K$D$$$F $O !" ?M $d2YJ* $, Cf $K $" $C $?$j $J $+ $C $?$j!" %\ %G %# $,$X $3 $s$@$j!" $"$k DxEY$NJQ 2= $O A[ Dj $G$- $k $, !" $= $l DxJQ2= $, 4|BT$5 $l $k$b$N$G$O$J$$ !# (2) 0UL# %U %l !<%‘ 7hDj %"%k %4 %j%: %‘ A09‘ (1) $G =R $Y $? $h$& $J9M $(J} $rMQ $$ $F !" 2 @a $G =R$Y$?$h $& $JJ8$r =hM}$9 $kJ}K!$r Ds0F$9 $k !#6qBN Nc $H $7 $F !" !V <V !W $H !V %m %S !< !W $H $,$"$C $F !" $3 $l$i $r !V >~$k !W $H$- $K !" Theme $, !V <V !W $G !" Lo cation $, !V %m %S !< !W $G$"$k!" $HH=CG $9 $k2a Dx $r<( $9!# $3 $3 $G$O4JC1$N$?$a Agent $K 4X$9$k@bL@ $O >JN,$9$k !# (1) =R8l !V >~$k!W $K BP$9 $k L> ;l 6g !V <V !W $H !V %m %S !< !W $N Theme @-$r7W;;$9$k !# (2) =R8l !V >~$k!W $K BP$9 $k L> ;l 6g !V <V !W $H !V %m %S !< !W $N Lo cation @-$r7W;;$9$k !# (3) Theme @- $H Lo cation @- $N9g 7W CM $,:G $bBg $- $/$J$k$h $& $J L>;l$r$=$l$>$l Theme $H Lo- cation $H $9$k !# $3$3 $G !" (1) $K$* $1$k7W;; $K$D $$ $F !" 6q BN E* $K=R $Y$h$& !# =R8l !V >~$k!W $N Theme $r7hDj $9$k $N $K MQ $$ $i $l $kB0@- ( CmL\B0@- ) $O !" !V >~$k !W $N Theme $r 8+ $k $H !" c hange-of-location 0.3 !" ob ject-of-display 0.7 $G$"$k$3 $H $, J, $+$k !# $= $l$i$NL>;l !V <V !W $K$* $1 $k CM $O !" <-=q $+$i change-of-location $, midd le $G !" ob ject-of-display $, low $H$J$k!# $7 $? $,$C $F !" !V <V !W $N Theme @- $O =E$_IU$-$NOB $r MQ$$ $F !" Theme( <V ) = midd le � 0 : 3 + low � 0 : 7 $H$J $j !" $3 $l$r 3HD%86M} $G 7W;;$9$k $H !" Theme( <V ) = f 0 : 222 = 3 ; 0 : 778 = 4 ; 1 = 5 ; 0 : 778 = 6 ; 0 : 222 = 7 g � 0 : 3 + f 1 = 0 ; 1 = 1 ; 0 : 778 = 2 ; 0 : 222 = 3 g � 0 : 7 = f 0 : 222 = 0 : 9 ; 0 : 778 = 1 : 2 ; 1 = 1 : 5 ; 0 : 778 = 1 : 8 ; 0 : 222 = 2 : 1 g + f 1 = 0 ; 1 = 0 : 7 ; 0 : 778 = 1 : 4 ; 0 : 222 = 2 : 1 g = f 0 : 222 = 0 : 9 ; 0 : 778 = 1 : 2 ; 1 = 1 : 5 ; 0 : 222 = 1 : 6 ; 0 : 778 = 1 : 8 ; 0 : 778 = 1 : 9 ; 0 : 222 = 2 : 1 ; 1 = 2 : 2 ; 0 : 222 = 2 : 3 ; 0 : 778 = 2 : 5 ; 0 : 778 = 2 : 6 ; 0 : 222 = 2 : 8 ; 0 : 778 = 2 : 9 ; 0 : 222 = 3 ; 0 : 778 = 3 : 2 ; 0 : 222 = 3 : 3 ; 0 : 222 = 3 : 5 ; 0 : 222 = 3 : 6 ; 0 : 222 = 3 : 9 ; 0 : 222 = 4 : 2 g $H$J $k !#>.?tE@0J2< $r ;M<N8^F~ $7 $F $^ $H$a $k $H !" Theme( <V ) = f 0 : 778 = 1 ; 1 = 2 ; 0 : 778 = 3 ; 0 : 222 = 4 g $H $J $k !#F1MM$K !" L>;l !V %m %S !< !W $G $O !" c hange- of-lo cation $b ob ject-of-display $b$J$$$N $G !" !V <V !W $N Theme @- $O 0 $H$J $k !# $5 $i $K !" (2) $N Lo cation @- $O !V >~ $k!W $N Lo cation $r 8+$k $H !" space 0.3 !" result-of-c hange 0.7 $H$J $C $F$$$k!# L> ;l !V <V !W $O space $, midd le $G !" result- of-c hange $b midd le $G$" $k $N $G !" !V <V !W $N Lo cation @- $O=E $_IU $- $NOB $rMQ $$ $F !" 3H D% 86 M} $G7W ;; $7 !" >. ?tE@0J2< $r ;M<N8^F~ $7 $F $^ $H$a $k $H !" Lo cation( <V ) = f 0 : 222 = 3 ; 0 : 778 = 4 ; 1 = 5 ; 0 : 778 = 6 ; 0 : 222 = 7 g $H$J$k!# $^ $? !" L> ;l !V %m %S !< !W $O !" space $b result- of-c hange $b high $J$N$G !" F1MM $K !" Lo cation( %m %S !< ) = f 0 : 222 = 7 ; 0 : 778 = 8 ; 1 = 9 ; 1 = 10 g $H$J $k !# 0J>e $K$h $j!" !V >~$k !W $KBP$9 $k !V <V !W $H !V %m %S !< !W $N Theme @- $H Lo cation @- $,5a $a $i $l$?!# $= $7 $F !" (3) $G $3$l $i $N CM$N 9g 7W $, :G$b Bg$- $/$J $k AH$_ 9g $o$;$rMQ$$ $F !" !V <V !W $H !V %m %S !< !W $r0UL#%U %l !<%‘ $N %9 %m %C %H$K 3d$jEv $F$k!# $3$N $H$- !" 0l HLE* $K$O !" %U%!%8 %#=89gF1;N$N Bg>.Hf 3S$r9T$J $&I,MW $, $" $k $, !" :#$N$H$3$m$O !" %U %! %8 %#=89g$N=E?4$r MQ$$$F $$ $k !# 0J>e$N2aDx $G !" !V <V !W $H !V %m %S !< !W $NE}8l %U %l !< %‘$rMQ$$$F $$$J$$$3$H$K Cm0U$9 $kI, MW $,$" $k !# $3 $N$3$H$O !" E}8l2r@O$N %W %m %0 %i %‘$r4J C12=$G$- $k

$3$H$r 0U L#$9$k !# $^$? !" E}8l>e$H 0UL#>e$N L7=b$J $I $N I>2A$K$bMxMQ$G$-$k !# (3) %7 %9%F%‘$N %$ %s %W %j %a %s %H A09‘ (1) !" (2) $G =R$Y $?<jK! $r %U %! %8 %# !& %U %l !< %‘ !&%7 %9 %F%‘ [6] $r MQ$$$F !"%$ %s %W %j %a %s %H $7 $? !# $^ $: !" L> ;l $N<- =q $rDj 5A $9 $k $? $a $N %U %! %8%# =8 9g $rDj 5A $9 $k !# %U %! %8%# =8 9g $NDj 5A 0h $O4X ?t defrange $GDj5A $7 !" %U %! %8 %# =8 9g $O%U %! %8 %# !& %U %l !<%‘ !& %7 %9 %F%‘ $N4X ?t $term $r;H $C $F<! $N $h$& $KDj5A $9$k!# 0J2< !" 3F<o $NDj5AMQ4X?t$NCM$NI=<($O>JN,$9$k !# (defrange 0 10) ($term (high {0.222/7, 0.778/8, 1/9, 1/10}) (middle {0.222/3, 0.778/4, 1/5, 0.778/6, 0.222/7}) (low {1/0, 1/1, 0.778/2, 0.222/3})) $3$l $G !" [0, 10] >e $N%U%!%8 %#=89g high !" midd le !" low $, Dj5A$G$-$? !# $D $. $K !" %U %!%8 %# !&%U %l !< %‘!& %7 %9%F %‘$N 4X ?t $def-class $r MQ$$$FL>;l$r Dj5A$9$k !# $3$3$G !" !V %m %S !< !W $O %/%i %9 !V It20 !W $N 2<0L %/%i %9 $H $7 $? !# $5 $i $K !" !V ?M4V !W $H$= $N2<0L%/ %i%9 $H $7 $F !V B@O: !W $b Dj5A$9$k!# ($def-class " <V " (%super (%value " L>;l ")) (change-of-location (%value middle)) (concrete (%value high)) (space (%value middle)) (result-of-change (%value middle)) (object-of-display (%value low)) ) ($def-class " It20 " (%super (%value " L>;l ")) (concrete (%value high)) (result-of-change (%value high)) (space (%value high)) ) ($def-class " %m %S !< " (%super (%value " It20 ")) ) ($def-class " ?M4V " (%super (%value " L>;l ")) (change-of-location (%value middle)) (concrete (%value high)) (activity (%value high)) (susceptivity (%value high)) ) ($def-class " B@O: " (%super (%value " ?M4V ")) ) <! $K !" =R8l !V >~$k !W $r<!$N$h $& $K Dj 5A$9$k !# $3$3 $G$O Agen t $N Dj5A$bDI2C $7 $? !# ($def-class " >~$k " (%super (%value " F0;l ")) (%semantic-f (%value (agent theme location))) (%syntactic-f (%value (subj obj))) (" 3hMQ " (%super " %i9T#5CJ ")) (agent (%value ((activity 0.3) (susceptivity 0.7)))) (theme (%value ((change-of-location 0.3) (object-of-display 0.7)))) (location (%value ((space 0.3) (result-of-change 0.7)))) ) $3 $N $h $& $K 0U L#%U%l !< %‘ $r %semantic-f %9%m%C %H $K !" E}8l%U %l !< %‘$r %syntactic-f %9%m%C %H $K 5- =R$9$k !# <! $K<B 9T 7k 2L $r <( $9 !# $^ $: !" =R 8l $KBP $9 $k Theme @- $d Lo cation @- $N 7W ;; $O 4X ?t semantic-frame- analyze $, 9T $& !# >(semantic-frame-analyze " >~$k " " B@O: " " <V " " %m %S !< ") ((agent ((" B@O: " {0.222/7, 0.778/8, 1/9, 1/10}) (" <V " 0) (" %m %S !< " 0))) (theme ((" B@O: " {0.778/1, 1/2}) (" <V " {0.778/1, 1/2, 0.778/3, 0.222/4}) (" %m %S !< " 0))) (location ((" B@O: " 0) (" <V " {0.222/3, 0.778/4, 1/5, 0.778/6, 0.222/7}) (" %m %S !< " {0.222/7, 0.778/8, 1/9, 1/10})))) $3 $N$h $& $K semantic-frame-analyze $O Bh0l0z?t $K =R8lL> !" BhFs0z?t0J9_$K L>;l$r F~ $l $k$H !" 3F=R8l $N<gBj Lr 3d $KBP$9 $k E, 9g EY (Theme @- $J $I $NCM ) $r 7W;; $9$k !# $= $7 $F !" <B:] $K 0U L#%U %l !< %‘$N %9%m%C

%H $X L>;l$r3d$jEv$F$k4X?t $, assign $G$" $k !# >(assign " B@O: " " %m %S !< " " >~$k " " <V ") (" >~$k " (agent (" B@O: ")) (theme (" <V ")) (location (" %m %S !< "))) 0.66706090712742983 assign $OFbIt $G semantic-frame-anlyze $r8F $S =P $7 $F !" $=$N7k 2L $+$i 0UL#%U %l !<%‘$N 3F %9%m%C %H $X $N L>;l$NE, 9gEY$N9g 7W $, :G Bg $K$J $k$h $& $J AH9g$;$r 5a$a$F=P NO$9$k !#0UL# %U %l !< %‘$N 2<$N?t ;z $O 0U L# %U %l !<%‘$N 3F %9%m%C %H $H 3d$j Ev$F$i$l$? C18l$H$N E,9gEY$N J?6Q$r Dj5A0h$N >e8B$G 3d$C$F@5 5,2= $7 $? $b$N $G$" $k !# $3$N CM $O !" =PNO$5 $l $? 0UL#%U %l !< %‘ $, !" 0U L# E* $J@0 9g @- $r $b $D Dx 9b $/ $J$k $H8@ $($k!# $^ $? !" :#2s $N J}K!$G$O 0UL#%U %l !<%‘$N 7hDj$K E}8l >p Js $r MQ$$$F$$$J $$$N$G !" 4X?t $K F~ NO$H $7 $F M?$( $k C18l $N=g=x$rF~ $l 49$($F$bF1 $8 7k2L$K$J$k !# B> $K $b <B 9T Nc $r$$ $/ $D $+<( $9 !# $^ $: !" !V 2V!W $H !V 2V IS !W $r<!$N$h $& $KDj5A$9$k !# ($def-class " 2V " (%super (%value " L>;l ")) (change-of-location (%value high)) (concrete (%value high)) (object-of-display (%value high)) ) ($def-class " 2VIS " (%super (%value " L>;l ")) (change-of-location (%value high)) (concrete (%value high)) (object-of-display (%value middle)) (space (%value low)) (result-of-change (%value middle)) ) $= $7 $F !" !V <V !W $d !V %m %S !< !W $K$3 $l$i$r >~$C $?>l9g $d !" !V 2V !W $r !V 2VIS !W $K >~$C $? >l9g $r$_$F$_$k !# >(assign " %m %S !< " " 2V " " >~$k ") (" >~$k " (agent nil) (theme (" 2V ")) (location (" %m %S !< "))) 0.89260000000000006 >(assign " <V " " 2VIS " " >~$k ") (" >~$k " (agent nil) (theme (" 2VIS ")) (location (" <V "))) 0.55000000000000004 >(assign " 2V " " 2VIS " " >~$k ") (" >~$k " (agent nil) (theme (" 2V ")) (location (" 2VIS "))) 0.6463000000000001 >(assign " B@O: " " 2VIS " " >~$k ") (" >~$k " (agent (" B@O: ")) (theme (" 2VIS ")) (location nil)) 0.74629999999999996 $H$J $j!" 3FF~NO $KE}8l>pJs ( 3J=u;l ) $, 4^$^ $l$F $$ $J $$ $, !" 0U L# %U %l !<%‘ $r ( 0UL#E* $K ) @5 $7 $/7hDj $G $-$F$$ $k !# 4. D>A0 $NJ8 $+ $i 0UL# %U %l !<%‘$r7hDj $9$kJ}K! Nc$( $P !V B@O: $, <V$r>~$k !W $H$$ $&J8>O $r 9M$( $k >l9g !" !V 2? $+ !W $r !V <V !W $K !V >~$k !W >l9g $H !" !V 2? $+ !W $K !V <V !W $r !V >~$k !W >l9g $N#2 DL$j$N 2r <a $, 2D G= $G $"$k !# >JN, $5 $l$? !V 2? $+ !W $K$"$?$kC18l $r Jd $o$J $$$H@5 $7 $$ 0UL# %U %l !<%‘ $, 7hDj $G$- $J$$!# $7 $+ $7 !" !V %m %S !< $, ;&Iw7J $J$N $G !W $H$$$&J8 $, D>A0 $K$"$C $? >l9g !" !V B@O: $, <V $r>~$k !W $K$* $1 $k !V <V !W $N<gBj Lr 3d $O Theme $G$"$k $H7hDj $G$-$k!# $= $7 $F !" !V >~$k !W $N Lo cation $H$J $k$N $O D>@\ !V >~$k !W $K$h$C $FE}8l E* $K E} @)$5 $l $F$$$J $$ !V %m %S !< !W $, Kd$a$k !# $=$3 $G !" J8 8% [7] $K 4p $E$$$F !" A0 $NJ8 $N7k2L $rMxMQ $G$- $k$h $& $K $7 $? !# $9$J$o $A !" 0UL#%U %l !< %‘$N7h Dj $K :] $7 !" 3F<gBjLr 3d$N CmL\B0 @- $H %9%m%C %H $r Kd$a$? C18l$r 5-21 $7 $F $*$- !" <! $N0UL#%U %l !< %‘7hDj ;~ $K 6u %9%m%C %H$, $" $C$? >l9g$O 5-21 $7 $F$" $k L>;l$r DI 2C $7 $F 0UL# %U %l !<%‘ $r7hDj $9$k!# $^ $: !" !V B@O: $, <V $r >~$k !W $N$_$G !V >~$k !W $N2r@O$r 9T $& $H <!$N MM $K $J $k !# >(assign " B@O: " " <V " " >~$k ") (" >~$k " (agent (" B@O: ")) (theme nil) (location (" <V "))) 0.66706090712742983 $3$3$G$O !V <V !W $N<gBjLr3d $O Lo cation $H $J $k !# <!$K !" !V %m %S !<$, ;& Iw7J $@ !W $r2r @O $7 $? 8e !" !V B@ O: $, <V$r >~$k !W $r 2r @O $7 $F $_ $k !# $^ $: !" =R8l !V ;& Iw7J $@ !W $H !V H~ $7 $$ !W $r <!$N$h $& $K Dj5A$9$k !#

($def-class " ;&Iw7J $@ " (%super (%value " 7AMFF0;l ")) (%semantic-f (%value (location))) (%syntactic-f (%value (subj))) (location (%value ((space 0.2) (result-of-change 0.8)))) ) ($def-class " H~ $7 $$ " (%super (%value " 7AMF;l ")) (%semantic-f (%value (location))) (%syntactic-f (%value (subj))) (location (%value object-of-display)) ) $= $7 $F !" !V %m %S !< $, ;&Iw7J $@ !W $r2r@O $9$k $H<!$N $h $& $K$J$k !# >(assign " %m %S !< " " ;&Iw7J $@ ") (" ;&Iw7J $@ " (location (" %m %S !< "))) 0.89260000000000006 $H$J$k!# $= $7 $F !" !V B@O: $, <V $r>~$k !W $r2r@O $9$k $H <! $N$h $& $K$J$k !# >(assign " B@O: " " <V " " >~$k ") (" >~$k " (agent (" B@O: ")) (theme (" <V ")) (location (" %m %S !< "))) 0.66706090712742983 $3$N$h $& $K !" F~NO $K " %m %S !< " $, $J $$$K$b$+$+$o$i $:!" =PNO $K " %m %S !< " $, 8= $l$F$$ $k !# 4X ?t assign $, <B 9T$5$l $k$H !" JQ?t *p-memory* $KFb MF $r5- 21 $9 $k !# $3 $l $O (assign " %m %S !< " " ;& Iw7J $@ ") $r <B9T $7 $? D>8e$NFbMF $O <!$N$h$& $K$J$C $F$$$k !# >*p-memory* {0.716/<result-of-change," %m %S !< ">, 0.183/<space," %m %S !< ">} $9 $J$o $A !" 0UL# %U %l !<%‘ 7hDj ;~$N %9%m%C %H $K BP$9 $kL>;l$N E,9gEY$K !" =R8l$N %9%m%C %H $K 5- =R$5 $l$F $$$k =E $_ $r $+ $1$?CM $r@55, 2= $7 $?$b$N 1 $r 5-21 $NEY 9g$$$H $7 $F !" CmL\B0@-$H C18l$N BP$r5- 21$9$k !# $= 1 <B :]$K$O $3$l $K %7 %9%F %‘$N JQ ?t *memory-p ow er* $r$+$1 $k !#=i4|CM $O 1.0 $G$" $k !# $7 $F !" 4X?t assign $O 0UL#%U %l !<%‘$r7hDj$N:] !" 0U L#%U %l !< %‘$K 6u %9%m%C %H$, $" $k >l9g !" 0UL# %U %l !< %‘ $N 3F%9 %m %C %H$NCmL\ B0 @- $rMQ $$ $F *p-memory* $+ $i L>;l$r 8!:w !" DI2C$9$k !# $3$N$H$- !" 0lEYL\$N0U L#%U %l !< %‘ 7hDj$N :] $K Kd $^$C$F$$$k %9%m%C %H $K BP $7 $F $b !" $=$N %9%m%C %H $r Kd$a$F $$ $k L>;l$h $j!" 9b $$E, 9g EY $r<( $9 L> ;l $, *p-memory* $KB8 :_ $9 $k >l 9g $O $=$N L>;l$r DI2C$9 $k !# $= $7 $F !" $b$H$N F~NO$K B8 :_$9$k L>;l$H !" ?7 $? $K DI2C $7 $? L>;l$r MQ$$$F :FEY 0UL#%U %l !< %‘ $r 7hDj$9$k !# $^ $? !" $3 $N5- 21 $rJ] ;} $9 $k JQ ?t *p-memory* $NCf ?H $O4X ?t assign $r<B9T $9 $k $? $S$KEY9g $$ $, Dc2< $7 !" K:5Q $5 $l$F$$$/ 2 !# Nc $( $P !" >e $N>uBV $G$5 $i $K 2 2s B3 $1$F !V B@O: $, <V $r >~$k !W $r 2r@O $7 $F $_ $k !# >(assign " B@O: " " <V " " >~$k ") (" >~$k " (agent (" B@O: ")) (theme (" <V ")) (location (" %m %S !< "))) 0.66706090712742983 >(assign " B@O: " " <V " " >~$k ") (" >~$k " (agent (" B@O: ")) (theme nil) (location (" <V "))) 0.69630000000000014 $3 $N $h $& $K 3 2sL\$N 2r@O$G$O !V %m %S !< !W $O 8= $l $J $$ !# $3 $l$O !V %m %S !< $, ;&Iw 7J $@ !W $K$h $C$FCm L\$5 $l $? G’CNE*B0@- $, K:5Q$5 $l $?$+$i$G$" $k !# Nc$r$b $&0l$D <($9!# !V 2V$O H~ $7 $$ !W !V %m %S !<$O ;& Iw7J $@ !W $H$$ $&J8 $r 2r@O $7 $? 8e !" !V B@O:$O >~$C$? !W $H $$ $&J8 $N0UL#2r@O $r 9T $& $H <!$N$h $& $K$J $k !# >(assign " 2V " " H~ $7 $$ ") (" H~ $7 $$ " (location (" 2V "))) 0.89260000000000006 >(assign " %m %S !< " " ;&Iw7J $@ ") (" ;&Iw7J $@ " (location (" %m %S !< "))) 0.89260000000000006 >(assign " B@O: " " >~$k ") (" >~$k " (agent (" B@O: ")) (theme (" 2V ")) 2 <B :]$N%7 %9%F %‘$G$O EY9g$$$r 2 >h $7 $F $$ $k$, !" ;HMQ<T $, MF0W$KJQ99$G$-$k$h $& $K $7 $F $"$k !#

(location (" %m %S !< "))) 0.89260000000000006 $9$k $H !" :G 8e $NJ8 $K$O Theme $H$J$kL>;l $b Lo ca- tion $H$J$kL>;l $bB8 :_ $7 $F$$ $J$$ $K$b $+$+ $o $i $: !" !V >~$k !W $KDj5A$5 $l$? %9 %m %C %H$O $9 $Y$FKd $a $i $l$F $$$k!# $^$? !" assign $O <!$N $h $& $K J8$r !V + !W $G 6h @Z $k $3$H$K $h$j !" !V %m %S !<$, ;& Iw7J$J$N$G !W !V B@O: $, <V $r >~$C$? !W $H $$ $&$h $&$J J8 $r B3$1 $F =h M}$G $- $k !# assign $O !V + !W $r FI$_$3 $‘$? $S $K 0U L#%U %l !< %‘$r 7hDj $7 $F =PNO$9$k !#<B9TNc $r<($9!# >(assign " %m %S !< " " ;&Iw7J $@ " + " B@O: " " <V " " >~$k ") (" ;&Iw7J $@ " (location (" %m %S !< "))) 0.89260000000000006 (" >~$k " (agent (" B@O: ")) (theme (" <V ")) (location (" %m %S !< "))) 0.66706090712742983 >(assign " %m %S !< " " H~ $7 $$ " + " B@O: " " <V " " >~$k ") (" H~ $7 $$ " (location (" %m %S !< "))) 0 (" >~$k " (agent (" B@O: ")) (theme nil) (location (" <V "))) 0.69630000000000014 $H $J$k!# $3 $3 $GCm L\ $7$F $[ $7$$ $N $O!V %m %S!< $,;& Iw 7J $J $N $G !" B@ O: $,<V $r>~ $k!W $N !V >~$k!W $N Lo cation $K $O !V%m %S !< !W $,Kd $^ $C $F $$ $k $, !" !V %m %S !< $,H~ $7$$ $N $G !" B@ O: $, <V$r>~$k !W $N !V >~$k !W $K$O !V %m %S !< !W $, =P$F Mh$F $$ $J $$$3 $H $G $" $k !# $3$l $O !V H~ $7 $$ !W $N Lo cation $NCmL\ B0 @- $O ob ject-of-display $G$"$k $, !" !V %m %S !< !W $K$O ob ject-of-displa y $, B8:_ $7 $J$$ $N$G !" 2?$b5-21$5 $l$J $$0Y$G$"$k !# $D$^ $j!" !V %m %S !< $, ;&Iw7J $J$N $G !" B@O: $, <V $r>~ $k !W $K$* $$ $F !" !V %m %S !< !W $, !V >~ $k !W $N Lo cation $H $J$k $N $O !" !V%m %S !< !W $N !V ;&Iw 7J $@ !W $K$* $1$k <g Bj Lr 3d $, Lo cation $G$"$j $+ $i $G $O $J$/!" !V ;& Iw 7J $@ !W $N Lo cation $K $*$1 $k Cm L\B0 @- $, result-of-change $H space $G$" $j!" $= $l $i $NB0 @- $O !" !V >~ $k!W $N Lo cation $, CmL\ $9$k B0@- $G$b$"$k $+$i $G$"$k!# $3 $N$h$& $J !" @a $H@a !" J8 $HJ8 $r1[ $($?=R8l { 9‘ 4X 78 $r@.N) $5 $;$k $N $KMQ $$ $i $l$k>p Js $,<g Bj Lr 3d $= $N $b $N $G $J$/!" <g BjLr3d$K$h $C$FCm L\$5 $l $kG’ CNE*B0 @- $G$" $k !# $= $l $r <($9<!$NNc $r 8+ $F$b$i$$$?$$ !# >(assign " 2V " " H~ $7 $$ " + " B@O: " " <V " " >~$k ") (" H~ $7 $$ " (location (" 2V "))) 0.89260000000000006 (" >~$k " (agent (" B@O: ")) (theme (" 2V ")) (location (" <V "))) 0.76173333333333348 $3$3 $G $O !" !V 2V !W $O !V H~ $7 $$ !W $N Lo cation $H 2r@O $5 $l $? $, !" !V H~ $7 $$ !W $N Lo cation $K $h$C $FCmL\ $5 $l !" 5-21$5 $l $? G’CNE*B0@- $, !" !V >~$k !W $N Theme $N Cm L\$9$k B0@-$G$" $C$?0Y$K !V >~$k !W $N0U L#%U %l !< %‘ $K !V 2V !W $, 8= $l$F $$ $k !# 5. 4JC1$J<+A38@8l $K$h $kF~NO K\ %7%9 %F %‘ $K $O<+ A3 8@ 8l $K$h $k F~ NO $+ $i !" 3J =u ;l $K$h$k E} 8l >p Js $O9M N8 $; $: $K !" <- =q $KEP O? $5 $l $F$$ $k L> ;l $H !" =R 8l ( F0;l!" 7A MF ;l!" 7A MF F0 ;l ) $rH4 $- $@ $7 $F !" 4X?t assign $K EO$95!G=$r$b$D4X?t assign-n $b$" $k !# $3 $l$K $h $k<B9TNc $r$$ $/$D $+ <($9!# >(assign-n " %m %S !< $,;& Iw 7J $J $N $G !" B@ O: $,<V $r >~ $k !# ") (" ;&Iw7J$J " (location (" %m %S !< "))) 0.89260000000000006 (" >~$k " (agent (" B@O: ")) (theme (" <V ")) (location (" %m %S !< "))) 0.66706090712742983 >(assign-n " 2VIS $, ;&Iw7J $@ !#2V $r>~$k !# ") (" ;&Iw7J $@ " (location (" 2VIS "))) 0.40000000000000008 (" >~$k " (agent nil) (theme (" 2V ")) (location (" 2VIS "))) 0.6463000000000001 >(assign-n " 2V$r%m %S !<$H<V $K B@O: $, >~$k ")

(" >~$k " (agent (" B@O: ")) (theme (" 2V ")) (location (" %m %S !< " " <V "))) 0.79444999999999999 >(assign-n " 2VIS $, ;&Iw7J $@ !#<V $r >~$k !# ") (" ;&Iw7J $@ " (location (" 2VIS "))) 0.40000000000000008 (" >~$k " (agent nil) (theme nil) (location (" <V "))) 0.50000000000000011 >(assign-n " 2VIS $r <V $K B@O: $, >~$k ") (" >~$k " (agent (" B@O: ")) (theme (" 2VIS ")) (location (" <V "))) 0.66420000000000001 $^$? !" K\ %7 %9%F%‘$N$=$N B>$N5! G=$H $7 $F !" 0UL# %U %l !<%‘ $, 7hDj$5 $l $?$H $-$K 5/ F0$9$k4X ?t$r=R 8l $4 $H$K Dj 5A$G$- $k !# $=$N 4X ?t$O 4X ?t %def-op erate $GDj5A $G$- $k !# $3 $l$r <B9T$9$k $K$O 4X?t assign $N Be $o$j $K assign* $rMQ $$ $l $P $h$$!# $3 $N5!G= $rMQ $$ $k $H !" Nc $( $P 0UL#%U %l !<%‘$r 7hDj$9 $k$? $S $K <- =q $N Dj5A$r 99 ?7 $7 $? $j !" J8L.>pJs$r 9=C[ $7 $F $f $/$J $I $N ;H$$J} $, 9M$($i $l $k !# 6. $*$o $j$K 0J>e !" <+A38@8l $K $*$1 $kL> ;l6g$N 0UL#%U %l !<%‘ $r %U %! %8%# 1i ;; $K$h $j 7h Dj $9 $k J} K! $rDs 0F $7 $? !# $5 $i$K$=$N J}K!$r MQ$$$F !" 4JC1 $JJ8$J$i $P E}8l>p Js $r MQ$$$:$K 0UL#%U %l !<%‘$r 7hDj$G$- $k%7 %9%F%‘$r %U %! %8%# !& %U %l!<%‘ !& %7%9 %F %‘ $rMQ $$ $F:n @. $7 $?!# $7 $+ $7 !" 8!F$ $9 $Y $-6=L# ?< $$2]Bj $, B?$/;D $C $F$$$k!# Nc$( $P !" 8=:_ $O 0UL# Lr3d$X$N 9W8% EY$N7W ;; $K MQ $$ $k G’ CN E* $JB0 @- $K$h $jL> ;l $rDj 5A $7 $F$$ $k $, !" L> ;l %l %Y%k$G$O $b $&>/ $7 6q BNE*$J B0@- $G Dj 5A $7 $F $* $$$F !" $=$N 4V$N JQ49$r%U%!%8 %# %k !<%k$J $I $G 9T$J $$$?$$ !#$^$? !" 8=:_ $O E}8l >pJs$r 0UL#%U %l !<%‘ 7h Dj $K A4 $/MQ$$$J$$ $, !" $3 $l$G$O J# ;($J9= B$$NJ8$O =hM}=PMh$J$$$?$a !" E}8l>pJs$b$" $kDxEY 07 $( $k$h $& $K $7 $? $$ !#$^ $? 5U $K !" E}8l2r@O$K :#2s Ds0F $7 $? G’CNE*B0 @-$H%U%! %8 %#M}O@ $r MQ$$$? J}K!$r ;H $& $3 $H$K $h$j !" 0UL#E*$J @09g @-$N$" $kE} 8l2r @O$r 9T $& %W %m %0 %i %‘$r :n@. $G $- $k$N$G$O$J$$$+$H $b 9M$($i $l $k !# ;2 9M J8 8% [1] L.A.Zadeh (1978) : \PRUF|A Meaning Rep- resentation Language for Natural Languages,", International Journal of Man-Machine Studies , V ol.10, pp.395{460 [2] L.A.Zadeh (1986) : \T est-Score Semantics as a Basis for a Computational Approach to the rep- resentation of Meaning ," Liter ary and Linguistic Computing , V ol.1, pp.24{35 [3] GOLn (1993) : !V %U%! %8 %# =89g $K4p $E $/<+A3 8@8l $N 0UL#I=8= !W !" >pJs=hM} !" V ol.34 !" No.1 !" pp.21{28 [4] GOLn (1989) : !V %U%! %8 %# =89g $N35G0 $rMQ$$ $?F|K\ 8l<ALd1~Ez%7 %9%F%‘$N3HD% | %U %!%8 %#?dO@ $NF3F~ $H 0lCW EY$N =hM} J}K!$N DI 2C | !W !" Bh 5 2s%U%!%8 %# %7 %9%F%‘ %7%s%]%8 %& %‘ !" pp.433{438 [5] F#K\ !" ?{Ln (1997) : !V %U%! %8 %# 8@ 8l=hM} %7 %9 %F%‘ $K 4X$9$k0l 9M;! !W !" Bh 13 2s%U %!%8 %# %7 %9%F%‘ %7 %s%]%8 %& %‘ !" pp.289{292 [6] 3Q0f !" GOLn !" 5\86 (1989) : !V %U%! %8 %# M} O@ $K 4p $E $/%U %l !< %‘!& %7 %9%F%‘$N<B8= !W !" >pJs=hM}3X 2q Bh 39 2s ( J?@.85G/8e4| ) A49qBg2q !" pp.70{71 [7] A%;3!" Ln ED!" GO Ln!" 1’ Ln!" Cf B<!" :4 F# (1998) : !V @a 6-3& $r1[ $($?=R 8l | 9‘ 4X 78 $N7W ;; %b %G%k !W !" 8@ 8l =h M}3X2q Bh 4 2sG/<!Bg2qH/I=O@J8=8 !" pp.262{265. [8] GOLn!" A% ;3!" 1’ Ln!" Ln ED!" :4 F#!" Cf B< (1998) : !V G’ CNMWAG$H%U%!%8 %#M}O@ $rMQ$$$?<+ A38@8lM}2r%7 %9 %F %‘ | 0UL#%U %l !<%‘$N7hDj | !W !" Bh 14 2s%U%! %8 %# %7 %9%F%‘ %7%s%]%8%& %‘ !" pp.331{334 [9] GOLn!" 8e F#!" A% ;3!" 1’ Ln!" Ln ED!" :4 F#!" Cf B< (1998) : !V G’ CNMW AG$H%U%!%8 %#M}O@$rMQ$$$? 0UL#%U %l !< %‘7h Dj%7 %9%F %‘ | %U %!%8 %# !&%U %l !< %‘!& %7 %9%F %‘ $K $h $k<B8= $H 5!G=3HD% | !W !" Bh 15 2s%U %!%8 %# %7 %9 %F %‘ %7%s%]%8%& %‘ !" pp.241{244 [ Ld$$9g $o$; @h ] ") 599{8531 :f;T3X1‘D. 1 { 1 Bg:eI\N)Bg3X Am9g2J3XIt ?tM}!&>pJs2J3X2J GOLn 85=( TEL: 0722{54{9675 F AX: 0722{54{9930 In ternet: umano@mi.cias.osak afu-u.ac.jp