1 � � � � O@ J8 T echnical P ap ers � � MQNc %Y !< %9 $K $h $k %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N F|1QK]Lu An Example-Based Approac h to Japanese-to-English T ranslation of T ense, Asp ect, and Mo dalit y B<ED ??<y Masaki Murata M9@/>J DL?.Am9g8&5f=j ") 619-0289 5~ETI\Aj3Z74@:2ZD.8wBf 2-2-2 Communications Researc h Lab oratory , MPT, 2-2-2, Hik aridai, Seik a-t y ou, Soraku-gun, Kyoto, 619-0289, Japan murata@crl.go.jp GO @D Qing Ma M9@/>J DL?.Am9g8&5f=j ") 619-0289 5~ETI\Aj3Z74@:2ZD.8wBf 2-2-2 Communications Researc h Lab oratory , MPT, 2-2-2, Hik aridai, Seik a-t y ou, Soraku-gun, Kyoto, 619-0289, Japan qma@crl.go.jp Fb85 @65. Kiy otak a Uchimoto M9@/>J DL?.Am9g8&5f=j ") 619-0289 5~ETI\Aj3Z74@:2ZD.8wBf 2-2-2 Communications Researc h Lab oratory , MPT, 2-2-2, Hik aridai, Seik a-t y ou, Soraku-gun, Kyoto, 619-0289, Japan uchimoto@crl.go.jp 0f:486 6Q Hitoshi Isahara M9@/>J DL?.Am9g8&5f=j ") 619-0289 5~ETI\Aj3Z74@:2ZD.8wBf 2-2-2 Communications Researc h Lab oratory , MPT, 2-2-2, Hik aridai, Seik a-t y ou, Soraku-gun, Kyoto, 619-0289, Japan isahara@crl.go.jp k eyw ords: mo dalit y , Japanese-to-English translation, example-based approac h Summary W e ha v e dev elop ed a new metho d for Japanese-to-English translation of tense, asp ect, and mo dalit y that uses an example-based metho d. In this metho d the similarit y b et w een input and example sen tences is de�ned as the degree of seman tic matc hing b et w een the expressions at the ends of the sen tences. Our metho d also uses the k-nearest neigh b or metho d in order to exclude the e�ects of noise; for example, wrongly tagged data in the bilingual corp ora. Exp erimen ts sho w that our metho d can translate tenses, asp ects, and mo dalities more accurately than the top-lev el MT soft w are curren tly a v ailable on the mark et can. Moreo v er, it do es not require hand-craft rules. 1. $O $8 $a $K 6a G/ !$ WWW $J $I $N %$ %s %? !< %M%C %H $N H/ E8$H $H $b$K 5! 3# K] Lu %7 %9 %F%‘ $NI, MW @- $, F| $K F| $K 9b$^ $jB3 $1$F$$$k !% K\8&5f $G$O !$ $3$N 5!3#K]Lu $K $*$$ $F FC $K :$Fq $J LdBj $N 0l $D $G$" $k !$F|K\8l $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# I= 8= $NK]Lu$N 8&5f $r 9T $J $& !% =>Mh $N<jK! $G $O %F %s %9 !&%" %9 %Z %/ %H !&%b %@ %j %F %# I=8= $O I=AX $N<j $,$+ $j I=8= $J $I $r MQ $$ $?5, B’ $r?M <j $G:n @. $9 $k $3 $H $GK] Lu $r9T $J $C $F $- $? [ 5W JF 90, Gr0f 90] !% $7 $+ $7 !$ F| K\8l $N%F %s %9 !& %" %9 %Z %/ %H!& %b %@ %j %F %# I= 8= $O B?MM $G$" $j ?M<j $G :Y $+$J$H$3 $m $^ $G C‘ 0l!$5,B’ $r :n@. $7 $F $$ $/ $N $O Hs>o $K Fq $7 $$ !% $= $3 $G K\8& 5f $G $O !$ BP Lu $N %G !< %? %Y!<%9 $+ $i :# 2r @O $7 $F$$$k %F %s %9 !& %" %9 %Z%/ %H!& %b %@ %j %F %# I= 8= $K$h $/;w $?BPLu Nc ( MQNc ) $r <h $j=P $7 !$ $3 $l $r ;2>H $7 $F K]Lu7k2L $r =PNO$9$k $3 $H$r ;n $_$k !% K\8&5f $G MQ $$$k !$2r@O $9$kI=8= $K $h $/;w $? BPLuNc $r Mx MQ$9 $k $H $$ $&MQNc%Y !< %9 $N 9M $( J} $O 1984 G/ $K D9 Hx $K $h $j 5! 3# K] Lu $NLd Bj $K$* $$ $FDs 0F $5 $l$? $b $N $G $"$k [Nagao 84] !% $3$N<j K! $O !$ $3 $l $^ $G L>;l 6g !V A $N B !W $NLu $7 J, $1 [Sumita 90] $J $I ?tB? $/ $N8&5f [Sato 90, :4F# 91a, :4F# 91b, Sumita 91, W atanab e 92, 8E @% 94] $K MQ$$$i $l $F $$ $k !$M- MQ $J <j K! $G $" $k !%K\ O@ J8$N L\ E* $G $" $k%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N K]Lu $N LdBj $K !$MQNc %Y!< %9 $N <jK! $r E,MQ $7 $? 8&5f $O $^ $@$J $/ !$ $3$N LdBj $r MQNc %Y!< %9 <jK! $G @:EY $h$/ 2r @O $G$- $l $P !$ MQ Nc %Y!<%9 <j K! $NM-MQ @-!$ M-8z@-$N$5 $i$J $k3NG’ $H$J $k !% K\8&5f $G 6/D4 $7 $?$$$3$H$r$" $i$+ $8 $a $^ $H$a$F $*$/ $H 0J2<$N$h $& $K$J $k !% ( 1 ) K\8&5f $O !$ %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N K] Lu $N LdBj $K MQNc %Y!< %9 $N <jK! $r =i $a $F E,MQ $7 $? 8&5f $G $" $k !% ( 2 ) K\8&5f $G :NMQ$9$kMQNc4V $N N‘;wEY $NDj5A $O !$J8Kv $+ $i $N 0l CW J8 ;z Ns ( $b $7 $/ $O J, N‘ 8l WC I=$N J, N‘ HV 9f $b 4^$a $? J8 ;z Ns $G $N 0l CW ) $G $" $j !$ Hs>o $K 4J L@$J $b $N$G$" $k !% ( 3 ) BPLuNc $N Be $o$j $K F|K\8lJ8 $K @52r $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N >pJs $r IUM? $7 $? %G !<%? $r MQ $$ $k $3 $H$G !$ K\8&5f $N 9M $( J} $O K]Lu $NLdBj $K 8B $i$: C1

2 ?M 9) CN G= 3X 2q ;o 16 4, 1 9f !J 2001 G/ 1 7n !K 8@8l $K $* $1 $k %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N?d Dj $N 8&5f $K $b MxMQ $G$- $k !% $o $l $o $l$O !$K\Mh5!3#K] Lu $NLdBj $H$$ $& $b$N $O 0UL# $d J8 L.$J $I $N M} 2r $, I, MW$J Fq $7 $$ Ld Bj$G $" $k$3 $H !$$^$? !$ ?M4V $G$b 9T $J $& $3$H $, Fq $7 $$ LdBj $G$" $k $3$H $+$i !$8@ 8l =hM} $N 8&5f $H $7 $F$O 2r@O !&@8@.$NN>LL $N 8&5f $, $[ $\ 40‘z $K 40@. $7 $F$+$i$d $C $H K\3JE* $J 8&5f $, 9T $J $( $k $b$N $G$" $k $H 9M $($F$$ $k !% $H$3$m $, !$ 5!3#K]Lu $H$$ $& $b $N $O !$ C1 $J $k %Q %: %k E* $J CV$-49 $( $@$1$G $b @5 $7 $/K]Lu $G$- $k >l9g $b$"$j !$ 5!3#K]Lu $N <{MW $r 9M $( $k $H 4JC1 $J 5;=Q $G $" $C $F $b 2r@O $G$- $k $H$3$m $, >/ $7 $G $b$" $l $P $9 $0 $K$G $b MQ $$$? $$ $H$$ $&B& LL $b$"$k !%K\8&5f $O !$35 $M 8e<T $N 9M $( J} $K N) $A!$0UL#=hM} $J $I $N ?<$$ =hM} $r 9T $J $o$:!$ ?M<j $N2pF~ $, $[$H $s $I I,MW $H$5 $l $J $$ MQNc $r MxMQ$9$k $H$$ $& 4JC1 $J J} K! $G !$ 8=:_ $N %H %C %W %/ %i %9 $N;THN %=%U %H DxEY0J>e $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N K]Lu $r 2DG= $H $9$k <jK! $K $D$$ $F =R $Y$F$$ $k $b$N $G$" $k!% 2. MQNc %Y !< %9 $K$h $k %F %s %9 !& %" %9%Z %/ %H !& %b %@ %j %F %# $N 2r@OJ}K! 2 !& 1 J8Kv0lCWJ8;zNs $r N‘;wEY$NDj5A $K MxMQ $9 $k9M $( J} $o $l $o $l$O 0JA0 $K J8Kv $N >JN, $NJd40 $N 8&5f $r MQNc %Y!< %9 $N9M $( J} $G 2r$$ $? $3$H $, $" $k [ B<ED 98] !% Nc $( $P !$ 0J 2< $N Nc $G$O !V $A$g $C $H $* 4j$$ $, !W $N J8 $G J8 Kv$N F0;l $, >JN, $5 $l $F $$ $k!% !! ( Nc ) !V $A$g $C $H $* 4j $$ $, !W MQNc!’ $"$N $& !$ $*4j$$ $, $" $k$N $G $9 $, !% 0lCWItJ, 8eB3ItJ, $3 $l$r MQNc $G 2r@O $9$k $H$- $K !$ $^ $: !V $A $g $C $H $*4j $$ $, !W $NJ8Kv $NI=8= $r :GD9 $K 4^$‘J8 $r MQNc $+ $i <h$j=P $7 !$ !V $"$N $& !$ $*4j$$ $, $" $k$N $G $9 $, !W $H $$ $& J8 $r F@ $F !$0lCWItJ, $N 8eB3ItJ, $G$" $k !V $" $k $N $G $9 $, !W $r Jd40$9 $Y$- I=8= $H $7 $F Cj=P$9$k $H$$ $& $3$H$r 9T $J$C $F$$$? !%MQNc %Y!< %9 $N <jK! $G $O !$N‘;w $7 $? MQNc $r <h$C $F $/$k $?$a $K F~NO $H MQNc $N 4V $N N‘;wEY $H$$ $& $b $N $r @_Dj$9$kI,MW $, $" $k !% $3$N N‘ ;wEY $H$$ $& $b$N $r $I $N $h $& $K @_Dj$9$k $N $+$H $$ $& $3$H $, :G $b=E MW $J Ld Bj $H$J $k !% $3$N N‘ ;wEY $N Dj 5A $N ;E J} $K $h $C $F $O 2r@O7k2L $O NI $/ $b0-$/ $b $J $k !% $3$N J8KvI=8= $N >JN, $N Jd40 $N 8&5f $G$O !$J8Kv $+$i $N J8;zNs $N 0lCW $N 6q9g $r N‘ ;wEY $H $7 $F $*$j !$N‘;wEY $H $7 $F$O 4J L@ $J$b$N$G$" $j !$ $+ $D !$ $3$N LdBj $K E,@Z $J$b$N $G$" $C $? !% F|K\8lJ8 $G $O %F %s %9 !&%" %9 %Z %/ %H !&%b %@ %j %F %# $O J8Kv $K$" $k $N $G !$ %F %s %9 !&%" %9 %Z %/ %H !&%b %@ %j %F %# $N K]Lu $K $b$3$N 9M $( J} $O MxMQ $G$- $k $H 9M $($i $l $k !% $D$^$j !$ N‘;w EY $r >JN, $NLdBj $H F1MM !$J8Kv $+$i $N 0lCWJ8;zNs $H $7 $F %F %s %9 !& %" %9 %Z %/ %H!& %b %@ %j %F %# $NK]Lu $r ;n $_$k $N $G$" $k!% <B:] $N 2r@O $O !$2r@O $9$kF|K\8lJ8 $K BP $7 $F !$J8Kv $+$i $N 0lCW J8 ;z Ns $, :G$b D9$$ MQ Nc$r <h$j =P $7 !$ $=$N MQ Nc ( BP Lu BP ) $N1Q8l J8 $N %F %s %9 !& %" %9 %Z %/ %H !& %b %@ %j %F %# $r$= $NF| K\8lJ8 $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N 1QLuItJ, $G $" $k $H $9 $l $P $h$$ !%Nc $( $P !$0J 2< $NJ8 $r K]Lu$9$k $3 $H$r 9M $( $k !% ( Nc ) !V H‘ $O BgK> $r $$ $@ $$$F$$ $k !W MQNc !’ H‘ $O $U$k$5 $H$X$N 7c $7 $$ Ji>p $r $$ $@ $$$F$$ $k 0lCWItJ, 1QLu !’ He has a great longing for home. 3:EvItJ, $^ $:!$ $3 $N J8 $NJ8 Kv It J, $r:G D9 $K4^ $‘ MQ Nc $r<h $j =P $9 !% $3 $3$G$O >e $K $" $2 $? MQ Nc $, J8Kv$N 0lCWJ8 ;zNs $, :G$b D9 $+ $C $?$H $9 $k!% $=$NMQNc $N 1QLuB& $N F0;lItJ, $r 8+ $F !$ $= $l$, 8=:_ 7A $G$"$k $N $r $_ $F!$ %F %s %9 !& %" %9 %Z%/ %H !& %b %@ %j %F%# ItJ, $O 8=:_7A $G$" $k $H 2r@O $7 !$ $= $l$K $" $& $h $& $K Lu=P$9 $l $P $h $$!% $3 $N Ld Bj $OF| K\ 8l J8 Kv I= 8= $r8+ $?46 $8 $G $O !V $F $$ $k !W $H$$ $& I=8= $+$i !V ?J9T7A !W $r ;W$$Ib $+$Y$= $& $K$J $k $, !$@5 $7 $/ !V 8=:_7A !W $G$" $k $H 2r@O $G $- $k !% $3$N J8Kv0lCWJ8;zNs $r MxMQ$9$k $H$$ $& 9M $( J} $O !$MQNc %Y!< %9 $K 4p $E $/<j K! $, E,MQ $5 $l $? !V L>;l A $N L>;l B !W $N Lu $7 J, $1 $N LdBj $K $* $1 $kN‘;wEY$h$j $b4JL@ $G ;H$$>!<j $N $h $$ $b $N$G $" $k !% !V L> ;l A $N L> ;l B !W $N Ld Bj$G$O !$N‘;w EY $r7h $a$k:] $K L>;l A $r M%@h $7 $?J} $, $h$$>l 9g $dL>;l B $r M%@h $7 $? J} $, $h$$>l 9g $, $"$jC1 =c $K L>;l A $+$i 5a$^ $k N‘;w EY $HL>;l B $+$i 5a $^$k N‘ ;w EY $rJ?6Q $9 $l $P $h$$ $H$$ $& $b$N $G$O$J $/ !$ $I $A $i$+$K =E$_ $r M? $( $kI, MW $, $" $C$? $j !$ $5 $i$K $=$N =E$_ $r L> ;l $4 $H$K$+ $( $F $$ $/I,MW$b$" $C $? $j $7 $F !$J# ;( $J$b$N $K$J $C $F$$$? !% $= $l$K BP $7 !$J8Kv 0lCWJ8;zNs $H$$ $& $b$N $G$O !$J8Kv $+$i =gHV $K 8+ $F$$ $/ $@ $1$G$h $/ !$ =E $_ $r 9M $($kI,MW @- $b $J$$ $7 !$ A $H B $N $I $A $i $r M%@h$9 $Y$- $+$J $I $H G: $‘I,MW $b $J$$ !%J8Kv0lCWJ8;z Ns $N MxMQ $H$$ $& $b$N $O !$ $= $& $$ $&L@2r $5 $r ;}$C $F$$ $k $N $G $" $k !% 2 !& 2 J8Kv0lCW $r 7W$kFs $D$N ;XI8 6aG/ !$ MM !9 $J 7ABVAG2r@O %7 %9 %F%‘ $, 8x3+$5 $l $k $J $I 8@ 8l=h M} $N5;=Q $O$a $6 $^ $7 $$H/E8 $r $H $2 $F$$$k!% $3$N $? $a!$ N‘;wMQNc $r <h$j=P$9:] $NJ8Kv $N 0lCW6q9g $N7W;; $r !$C1=c $K J8;zNs $G 9T $J $& $N $G$O$J $/ !$ 7ABVAG2r@O $r $7 $F C18l $N G’Dj $r 9T $J $C $? %G !<%? $K 4p $E $$$F 0lCW6q9g $r 7W;; $7 $? J} $, $h$$ $H$b 9M $( $i $l $k !%$^ $? !$ C18lF1;N $NN‘;wEY $b J8;z Ns0lCW $K $h$j 7W;;$9$k $h$j $O !$ %7%= !<%i %9 $G$N 6a$5 $K $h $j 5a $a$? J} $, $h$$$H$b 9M $($i $l $k!% $=$N$h $& $K 9M $( !$J8 Kv $N 0lCW6q9g $ND4$YJ} $H $7 $F$O !$ J8;zNs $r MxMQ$9$k $b$N $N B> $K !$8@ 8l2r@O $N>pJs $r MxMQ$9$kJ}K! $b2C $( !$0J2< $N Fs$D $N J}K! $r ;n $7 $F $_ $k $3$H $K $7 $? !% � J}K! #1 C1 $J $kJ8;zNs $N MxMQ ( N,>N !V J8;zNs !W ) $3 $l$O !$A0@a $G$b =R $Y$?J}K! $G !$C1 $J $k J8;zNs $N $^$^ J8Kv $+$i 0lCW $r D4 $Y !$ $=$N0lCW $7 $? J8;zNs $ND9 $5 $r N‘;wEY $H $9 $kJ}K! $G$" $k!% � J} K! #2 8@8l2r@O7k2L$N>pJs$NMxMQ ( N,>N !V 0UL#Ey !W ) $3 $l$O !$7ABVAG2r@O %7 %9 %F %‘ $d C18l $N %7%= !<%i %9

MQNc %Y!< %9 $K $h $k%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $NF|1QK]Lu 3 I= 1 8@8l2r@O7k2L $K $h$j F@ $i $l $k>pJs 7ABVAG J,N‘8lWCI= $N J,N‘HV9f JQ2=7A H‘ 1200003012 $O 1195038023 BgK> 1304207024 $r $$ $@ $$$F 2153417012 %? 7OO"MQ %F 7A $$$k 2120002012 4pK\7A $r MxMQ $7 $F $h$j 9b@:EY $K 0lCW $N6q9g $r D4 $Y $k $3$H$r $a $6$7 $?J}K! $G$"$k!% $^ $:!$ 7A BV AG 2r @O [ 9u66 97] $r 9T $J$$ 7ABVAG$NG’ <1 $r 9T $J $& !% <! $K 3F7ABVAG $K J, N‘ 8l WC I= [ 9qN) 9q 8l 8& 5f =j 64] $N !V J,N‘ HV 9f !W � 1 $r IUM? $9$k � 2 !%$^ $? !$JQ2=$9$k7ABV AG $N >l9g $O 7A BVAG2r@O %7 %9 %F%‘ $N=PNO $+$i F@ $i $l $k !V JQ2= 7A !W $rIUM? $9 $k!% Nc $( $P !$ !V H‘ $O BgK> $r$$ $@ $$ $F$$ $k !W $N>l9g $O !$ I= 1 $N$h $& $J>pJs $, MQ $$ $i $l $k � 3 !% !V H‘ !W !V $O !W $J $I $N 7A BVAG $4 $H$K J,3d $G $- !$ $= $l $>$l $K J,N‘8lWCI= $N J,N‘ HV 9f $dJQ 2= 7A $, IU M? $5 $l$F $$$k !% J, N‘ HV 9f $O 10 7e $N ?t;z $+$i 9= @.$5 $l $F $$ $k !% $3 $N 10 7e$N J, N‘ HV 9f $O %7%= !<%i %9 $N 7 %l %Y%k$N 3,AX9=B$ $r <( $7 $F $*$j !$ >e 0L 5 %l %Y %k$O J,N‘HV9f $N:G=i $N 5 7e $G I=8= $5 $l 6 %l %Y %k L\ $O <! $N 2 7e !$ :G2< AX $N %l %Y%k $O :G8e $N 3 7e $G I=8= $5 $l $F $$ $k!% <! $K$3 $l$i $N >pJs $r MQ $$ $F J8Kv$N0lCW6q9g $r D4 $Y $k $3$H$K$J $k $, !$J}K! 2 $G $b J8;zNs $r MQ$$ $kJ}K! 1 $H F1MM $K J8Kv $+$i$N 0lCWJ8;zNs $r D4 $Y $k $@$1$G $h$$ $h $& $K !$ I= 1 $N >pJs $r 2<5- $N$h $& $K O"7k $7 $F MQ$$$k $3 $H$H $9 $k!% \ H‘ 03 #0 #0 #0 #2#1!’ $O 38 #0#5 #9 #1 #1!’ Bg K> 07 #2#4 #0#3 #1 !’ $r !’ $$ $@ $$ $F 17 #4#3 #5 #1#2 %? 7O O" MQ %F7A !’ $$ $k 02 #0#0 #2 #1#2 4p K\ 7A " $3$3$G J,N‘HV9f $N ?t;z $O 5U=g $K $7 $F $$ $k !% $3$N$3 $H$K $h$j J8Kv $+$i 0lCW $r D4 $Y $k:] $K !$$A$g$& $I J,N‘ HV9f $N >e0L7e $+$i 0lCW $r D4 $Y$k $3$H $K$J $j DL>o $N %7 %=!<%i %9 $r MQ$$ $F 0UL# $N N‘;wEY $r D4 $Y $kJ}K! $H F1MM � 1 $3$3 $G $O KNP[ 9u 66 98] $K IUB0 $G %$ %s %9 %H !< %k$9$kJ, N‘ 8l WC I= $N<- =q $rMxMQ $7 $F$$$k!% $= $3 $G MQ $$ $i $l$F$$$kJ, N‘ 8l WC I= $O :G?7 $N$b $N $G$"$C $F 10 7e $h$jB?$/D9 $$CM $NJ,N‘HV9f $, $U $i $l $F$$ $k $, !$ KNP $G$O $= $l $r $& $^$/ 10 7e $K JQ 49 $7 $F $$ $k$h $& $@ !% � 2 J,N‘ 8l WC I= $G $OB?5A 8l $K $OJ#?t $NHV 9f $r$U$k >l 9g $,$"$k!% K\ 8& 5f $G $O4JC1 $N $? $a!$ J# ?t $NHV9f $,$"$C $?>l9g $G$b:G=i $NHV 9f $7 $+ MQ $$ $J$$ $h$& $K $7 $F$$$k!% $7 $+ $7 !$ K\ Mh $O B?5A @- $N2r >C $r 9T $J $& $+ !$ $= $l $, Fq $7 $$ $J $i$9$Y $F$NHV 9f $r $& $^$/ Am 9g E* $KH= CG $7 $F MQ$$ $i $l $k$h $& $K $7 $? J} $, $$$$ $@ $m $& !% � 3 I= 1 $G =u;l !V $O !W $H=u;l !V $r !W $GF1 $8 =u;l $J$N $K !$ !V $O !W $K $O J, N‘ HV 9f $, $D$$ $F$$ $F=u;l !V $r !W $K $O$D$$ $F$$ $J$$ $3 $H $, 0l8+ 4q0[ $K ;W $( $k $+ $b $7 $l $J $$ !% $3 $l$O !$J,N‘8lWCI= $G =u;l !V $O !W $K J,N‘HV9f $, $U $i $l$F $$ $k $o $1$G$O$J $/ !$ !V $O !W $K$O =u;l !V $O !W $NB> $K ?tNL 4X78 $r0UL# $9$k !V $O !W $H$$ $& C1 8l $, $"$j !$ $=$NC1 8l $NJ, N‘ HV9f $r;H $C $F $7 $^ $C $? $?$a $G$"$k!% K\8& 5f $G $O C18l $N0U L# 2r @O $r9T $J$C $F$$ $J$$ $N $G !$ I= AX $NI=8= $, Ey $7 $$C18l $N6h JL $,$G$- $J$$ $? $a!$ $3$N $h $& $J8m $C $?J,N‘ HV 9f $, $U $i $l$F $7 $^ $& $3$H $, $" $k !% $N 8z2L $, F@ $i $l $k !% $^ $? !$ J,N‘ 8lWCI= $N ?t;z $N 8 $+ $i 10 7e $OMQ $$ $F $$ $J $$ $, !$ $3 $l$i $O7A BV AG <+ BN $r0U L#$9$k:G2< AX $N %l %Y%k$G$" $j !$ 7ABVAG<+BN $N >pJs $O J8;zNs $H $7 $F JL $K MQ$$$k $N $G MQ$$$kI,MW $O$J $$ !% $^ $? !$ 6,7 7eL\ $N?t ;z $O$= $NFs $D $NAH $G %7%=!< %i%9 $N 6 %l %Y%k L\ $r 0UL#$9$k $, !$ K\8&5f $G $O 0lCW $r 2 %P %$ %H ( A4 3Q ) $4 $H$K ?t $( $k$N$G !$ 6,7 7e L\$N ?t ;z $r H> 3Q $K $9 $k$3$H$G ( Nc $( $P !V H‘ !W $N ‘03’) !$ %7 %= !<%i %9 $N 6 %l %Y %kL\ $b 0l $D $N $^ $H$^ $C $? $b $N $H $7 $FE, @Z $K %A %’ %C %/ $G $- $k$h $& $K$J $C $F$$ $k !% J}K! 2 $G$O >e5- $N7A $K JQ7A $7 $F $+$i J8Kv $+$i 2 %P %$ %H $4 $H$K 0lCWJ8;zNs $ND9$5 $r D4 $Y !$ $= $N D9$5 $r MQ Nc %Y!< %9 $N <jK! $G MQ$$$kN‘;wEY $H $9$k !%>e5- $N 7A $G $" $l $P !$J8 Kv $+$i $N 0lCWJ8;zNs $r D4 $Y$k $3$H $G !$ $9 $Y $F$N7A BV AG $K$D $$ $F !V 7A BV AG $NJQ 2= 7A !W !V 7ABV AG $N %7%=!< %i%9 $G$N0U L# E* 6a $5 !W !V 7ABV AG $NJ8 ;z Ns $H $7 $F $N 6a$5 !W $r =g $K D4 $Y $k $3$H $,$G $- $k !% 2 !& 3 %N %$ %: BP:v $H $7 $F$N k 6aK5K! $N MxMQ MQ Nc $r MQ$$ $k J} K! $r Jq 4^$9 $k <j K! $H $7 $F k 6a K5 K! (k- nearest neigh b or metho d) $H8F $P $l$k J} K! $, $" $k [F uku- naga 72, Stan�ll 86, IY1: 96, 2,K\ 97] !% $3 $NJ} K! $O 1 8D $N :G$bN‘;w $7 $? MQNc $r MQ $$$k $+$o $j $K !$N‘ ;wEY $N>e0L $+ $i =g $K <h$j=P $7 $? k 8D $N MQNc $N B??t7h $K $h$j 5a $a $kJ}K! $G $" $k � 4 !% $?$C $? 1 8D$NMQNc $G H=CG $9$k>l9g $O $=$N 1 8D $, %N %$ %:$G$" $k $+ $b $7 $l $: $" $^$j?.Mj@- $N 9b $$2r@O $K$J $i$J$$ $, !$ k 8D $N MQ Nc $rMx MQ $9 $k $3 $H $G>/ !9 %N%$ %: $,$" $C $?$H $7 $F $b A4BN $H $7 $F 0BDj $7 $? 2r@O $r <B8=$9$k $3$H $,$G $- $k !% K\ 8& 5f $G$O k 6a K5 K!$N k $H $7 $F 1 $+ $i 9 $^ $G $N 4q ?t !$ $D$^ $j 1,3,5,7,9 $N 5 <oN‘ $N k $r MQ $$ $k $3 $H $K $7 $? !% J8 8% [ 2,K\ 97] $K $h$k $H k $r 6v?t $K $7 $? >l9g $O B??t 7h $G 0z $-J, $1$K $J $k $3$H $, B?$/ $J$j !$ 0z $-J, $1 $N >l9g $O A*Br $, %i %s %@ %‘ $K$J $j @:EY $N Dc2< $r >7 $/ $i $7 $$ !% $3$N$?$a K\8&5f $G $O k $H $7 $F$O 4q?t$N$_ $r A* $s$G $$ $k !% $^ $? !$ N‘;wEY $, Ey $7 $$ MQNc $, $" $k>l9g $O k $N CM $K 4X $o $i$: N‘;wEY $, Ey $7 $$ MQNc $O $9$Y$F MQ$$ $F B??t7h $r 9T $J $& I, MW $,$"$k !% $7 $+ $7 !$ K\ 8& 5f $G $O=h M} $N4J C1 $N $? $a!$ MQ Nc $O B?$/ $F $b 10 8D $7 $+ D4 $Y $J $$ $3 $H $K $7 $? !% $3 $N $H $-!$ MQ $$ $i $l $kMQNc $O =hM} $G 6vA3@h $K F@ $i $l $? MQNc $K$J $k !%$^ $? !$B??t7h $N :] $K 0z$-J, $1$K$J $C $? >l9g $O $=$N 0z$-J, $1 $K $J $C $F$$ $kMQNc $K $*$$ $F :G$b:G=i $K$" $, $C$?MQNc $N J, N‘ $r 2r $G $" $k $H $7 $? !% 0J>e $, 6qBNE* $K $I $N$h $& $K$J $C $F$$ $k $+$r !$ I= 2 $N 2r @ONc $r ;H$C $F 9M;! $7 $F $_$h $& !% I= 2 $O !V H‘ $O ;d $N CN $j9g $$ $@ !W $N J8 $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $r 2r@O $7 � 4 k 8D $NMQ Nc $NB? ?t 7h $N:] $K k 8D $NMQ Nc $K N‘ ;w EY $K 1~ $8 $F =E $_ $r 2C $($kJ} K! $b $"$k $, !$ K\ 8& 5f $G $O<B83 $N@a $G$b=R $Y$k $H$*$j <B83 $O ?M<j $K$h$k2r @O $G9T $J$C $F$$$k $? $a!$ =E $_ $r9MN8 $9 $k $J $I $N Ii2Y $,$" $, $k $3 $H $O$5 $1$?!% $7 $+ $7 !$ $3 $N=E $_ $r9MN8 $7 $? J} $, @:EY $O 8~>e$9$k $@ $m $& !%

4 ?M 9) CN G= 3X 2q ;o 16 4, 1 9f !J 2001 G/ 1 7n !K I= 2 %F %s %9 !& %" %9 %Z%/ %H !&%b %@ %j %F %# $N2r@ONc !! F| !! K\ !! 8l !! J8 J,N‘ !! 1Q !! 8l !! J8 F~NOJ8 H‘ $O ;d $N CN$j9g $$ $@ 8=:_ I am acquain ted with him. HV9f N‘;wEY !!!! MQ !! Nc !! %G !! !< !! %? !!!!!! 1 25 H‘ $H$O D9G/ $N CN$j9g $$ $@ 8=:_40N; I ha v e kno wn him for a long time. 2 24 $U $?$j $O D9 $$ 4V $N CN$j9g $$ $@ 8=:_ The t w o are acquain tances of long standing. 3 11 H‘ $H$O#1#0 G/M> $N 4i8+CN$j $@ 8=:_40N; I ha v e kno wn him for o v er ten y ears. 4 11 H‘ $i$O B?G/ $N CN8J $@ 8=:_ They are friends of man y y ears’ standing. 5 10 H‘ $O$3$N %/ %i %V $N 28?M $@ 8=:_ He is a b enefactor of this club. 6 10 H‘ $O ;d $N L? $N 28?M $@ 8=:_ I o w e him m y life. 7 10 H‘ $O$+$?$$ ?M $@ 8=:_ He is reliable. 8 10 H‘ $O $@$l$K $b ?MEv $?$j$N$$$$ ?M $@ 8=:_ He is a�able to ev eryb o dy . 9 10 H‘ $O If?($j $N$$$$ ?M $@ 8=:_ He is a gen tle !] mannered p erson. 10 10 $J $s$H CK?6$j $N$$$$ ?M $@ 8=:_ What a handsomelo oking man he is! I= 3 J8Kv $+$i$N 0lCW $K$h $kN‘;wEY$N;;=P F~NOJ8 H‘ 03 #0 #0#0 #2#1 !’ $O 38 #0#5#9 #1#1 !’ ;d 01 #0 #0#0 #2 #1 !’ $N 07 #0 #0 #0 #1 #1 !’ CN $j 9g $$ 03 #0#1 #2#2#1!’ $@ 4pK\7A HV9f N‘;wEY 252423 2221201918171615141312 1110 9 8 7 6 5 4 3 2 1 1 25 H‘ 03 #0#0 #0 #2 #1 !’ $H !’ $O 38 #0 #5 #9#1 #1 !’ D9G/ 07 #2 #4#6#1 #1 !’ $N 07 #0 #0 #0 #1 #1 !’ CN $j 9g $$ 03 #0 #1 #2#2 #1 !’ $@ 4pK\7A 2 24 $U $? 03 #0#5#9#1 #1 !’ $j !’ $O 38 #0#5#9 #1#1 !’ D9 $$ 4V !’ $N 07 #0 #0 #0 #1 #1 !’ CN $j 9g $$ 03 #0 #1 #2#2 #1 !’ $@ 4pK\7A .. .. .. 4 11 H‘ $i 03 #0#0#0 #2#1 !’ $O 38 #0 #5 #9#1#1 !’ B?G/ 07 #0#1 #6 #1 #1 !’ $N 07 #0 #0 #0 #1 #1 !’ CN 8J 03 #0 #1 #2#2 #1 !’ $@ 4pK\7A .. .. .. $F$$$k$b$N $G $" $k !% $3$3$G $O N‘;wEY$NDj5A $H $7 $F $O A0@a $N !V 0UL#Ey !W $N>pJs $r MQ $$$kJ}K! 2 $r ;H$C $F$$ $k!%J}K! 2 $r MQ$$ $? N‘;wEY$N ;;=P2aDx $r I= 3 $K <($9 !%I= 3 $G$O J8 Kv $N J} $+$i B@;z $K$J $C $F$$$kItJ, $, F~NOJ8 $H 0lCW $7 $? It J, $G !$ $3$N 0lCWItJ, $N 2 %P %$ %H $4 $H $N J8;z?t $, N‘;wEY $H $J$k!% Nc $( $P !$ 1 HV $NMQ Nc $O J8Kv $+ $i 25 8D0l CW $7 $F$$$k $N $G N‘ ;w EY $O 25 $H$J$k!% $3 $N $h$& $K $7 $FN‘;w EY $r7W ;; $7 N‘ ;w EY $N9b $$ $b $N $+ $i=g $KMQNc $r 10 8D <h $j =P $7 $? � 5 $b $N $, I= 2 $N %G !<%? $G$" $k!% I= 2 $G$O%7%= !<%i %9 $N>pJs $J $I $b;H $C $F$$ $k $N $G !V 4i8+ CN $j $@ !W !V CN8J $@ !W $H$$ $& Nc J8 $b >e0L $K $" $, $C $F$$ $k !%K\8& 5f $G$O @h $K $b =R $Y$?$h $& $K 4J C1 $N$?$a B?$/ $F$b$3$N 10 8D $N MQNc $7 $+ 2r@O $K MQ$$ $J$$ !% $^ $? !$I= 2 $N !V 8=:_ !W $J $I $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N J,N‘ $O MQNc$N1Q8lJ8 $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# I=8= $+$i F@ $i $l $k $b$N $G$" $k!% $^ $:!$ k = 1 $N >l9g $r 9M $( $k !% $3$N$H$- :G$bN‘;wEY $N Bg $-$$ 1 HV$N MQNc $@$1 $r MQ$$$F 2r@O $r 9T $J $& !% 1 HV$N MQ Nc $O J,N‘ $, !V 8=:_40N; !W $J$N$G @52r $NJ,N‘ !V 8=:_ !W $H 0[ $J$j !$ IT@52r $H$J $k!%<! $K !$ k = 3 $N >l9g $r 9M $( $k !% $3 $N$H$- :G$bN‘ ;wEY$N Bg$-$$ 3 8D $r A*$V $o$1$@ $, !$ 3 HV$N MQNc $H 4 HV$N MQNc$NN‘ ;wEY $, Ey $7 $$$N$G !$ 4 HV$N MQNc$^ $G$N ;M$D $NMQNc $r MQ$$$k $3 $H $K$J $k !% $3 $l$G B??t7h $r 9T $J $& $H J,N‘ $O !V 8=:_40N; !W $, 2 !$ !V 8=:_ !W $, 2 $H 0U8+ $, $o $+ $l !$2r $O @h $K >e $, $C$? !V 8=:_40N; !W $H$J $j !$ $3 $l $b $^ $? IT@52r $H$J $k !% <! $K !$ k = 5 $N >l9g $r 9M $( $k !% $3$N$H $- :G$b N‘;wEY$N Bg$-$$ 5 8D $r A* $V$o $1$@$, !$ 5 HV$N MQNc 0J 9_ $O$9 $Y $FN‘;w EY $, Ey $7 $$ $N $G !$ 10 8D$9 $Y $F$NMQ Nc $r MQ $$$k $3$H $K$J $k !% $3 $l $G B??t7h $r 9T $J $& $H J,N‘ $O !V 8= :_40N; !W $, 2 !$ !V 8=:_ !W $, 8 $H 0U8+ $O$o $+ $l $k $, !$?t $NBg � 5 N‘;w $7 $? k 8D $NMQ Nc $N<h $j =P $7 $O !$ J8 Kv $G%=!< %H $7 $? %G !< %? $K BP $7 $F FsJ, C5 :w $r9T $J $& $3 $H $G<B8= $7 $F$$$k!% $3$NJ} K! $@$H MFNL$b $"$^$j ;HMQ $; $:$K 9bB. $K MQNc $r <h$j=P$9 $3$H $,$G $- $k!% $-$$ !V 8=:_ !W $H$J $j !$ $3 $l $O @52r $N !V 8=:_ !W $H 0l CW $7 @5 2r $H $J$k!% <! $K !$ k = 7,9 $N >l9g $bF1 MM $K 10 8D $NMQNc $9 $Y$F $, MQ $$ $i $l 2r $O !V 8=:_ !W $H $J$j !$ $3 $l $b@52r $H$J$k!% $3 $N LdBj $G$O%7 %9 %F %‘ $O !$ k = 1,3 $N$H$- !$8m$C $? 2r $r =P NO $7 !$ k = 5,7,9 $N$H $-$K @5 $7 $$ 2r $r =P NO$9 $k $H $$ $& $3$H$K$J $k !% 3. <B 83 $H 9M ;! 3 !& 1 <B 83 2 >O $G @bL@ $7 $? J}K! $G $I $N $/ $i$$ %F %s %9 !& %" %9 %Z %/ %H !& %b %@ %j %F %# $r @5 $7 $/2r@O $G$- $k $+$r 3N $+$a $k $?$a $K <B83 $r 9T $J$C $?!% $3 $N<B83 $G $O 9VCL <R OB 1Q <- E5 [ @6 ?e 76] $K 4^ $^ $l $k F| 1Q$N BP Lu %G !< %? ( Ls 3 K| 6 @i J8 ) $r MQ Nc$N %G !< %?%Y !< %9 $H $7 $? � 6 !%$^ $? !$<B83 $N F~NO J8 $H $7 $F $=$N BP Lu %G !<%? $+$i 300 J8 $r G$0U $K <h$j=P $7 $? !% K\ <jK! $NM-8z@- $r 5R4QE* $K D4 $Y$k $?$a $K %H %C %W%l %Y %k $N ;THN $N%=%U %H $G $b <B83 $r 9T $J $& $3 $H $K $7 $? !% <h $j=P $7 $? 300 J8 $r$=$N %= %U %H $K $+ $1 $k$H 11 J8 $G$O F0 ;l It J,$N Lu =P $K <: GT $7 %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $NJ,N‘ $r <h$j=P$9 $3 $H $, $G $- $J $+$C $?!% $3 $N $? $a!$ $3 $N 11 J8 $O$9 $Y $F $N<B 83 $rDL $8 $F >J $$ $F <B83 $r 9T $J $& $3 $H $K $7 $? !% $D$^$j !$ ;D$k 289 J8 $r MQ$$ $F <B83 $r 9T $J $& $3$H $K $7 $? !%$^ $? !$MQNc %Y!< %9 $N <jK! $K $h $k2r@O $G $O !$%/ %m %9 %P %j %G !< %7 %g %s $N $h $& $K 3F J8 $N 2r@O $G $O :#<B:] $K 2r@O $7 $F$$ $k NcJ80l $D $O $=$N MQNc � 6 MQNc $K $O 0l $D $NF|K\ J8 $KBP $7 $F J#?t $N1Q Lu $, $U $i $l$F$$$k $b $N$b $"$C $? $, !$ <B 83 $G $O :G=i $N1Q Lu $NJ} $7 $+ MQ $$ $J $+$C $?!% $^ $? !$ <- =q $NNcJ8 Cf $N8+=P $7 $r 0UL# $9$k 2# K@ $N8+ =P $7 8l $X $N<+ F0 JQ 49$G$O $J $k$Y $/ 8+ =P $7 $K $D $$ $F $$ $k 4A ;z$r MQ$$ $k $h $& $K $7 $? !% $^ $? !$ MQ Nc $K $O J8 $G $J $/L> ;l $G$"$k $b $N $d3g8L $J $I $NITMW $J 5-9f $r4^$‘ J8 $, :. $8 $C $F$$ $? $, !$ 300 J8 $N<h $j=P $7 $O$3 $l$i $N J8 $, 4^$^ $l $J $$$h $& $K Cm0U $7 $F 9T $J $C $? !%

MQNc %Y!< %9 $K $h $k%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $NF|1QK]Lu 5 I= 4 2r@O7k2L 9g7W 8=:_7A 2a5n7A $=$N B> ;THN %=%U %H 80.6% (233/289) 91.1% (112/123) 96.3% (105/109) 28.1% ( 16/ 57) J8;zNs (k=1) 76.8% (222/289) 89.4% (110/123) 89.9% ( 98/109) 24.6% ( 14/ 57) J8;zNs (k=3) 82.0% (237/289) 93.5% (115/123) 97.2% (106/109) 28.1% ( 16/ 57) J8;zNs (k=5) 83.0% (240/289) 95.1% (117/123) 97.2% (106/109) 29.8% ( 17/ 57) J8;zNs (k=7) 82.4% (238/289) 94.3% (116/123) 96.3% (105/109) 29.8% ( 17/ 57) J8;zNs (k=9) 82.4% (238/289) 94.3% (116/123) 96.3% (105/109) 29.8% ( 17/ 57) 0UL#Ey (k=1) 78.5% (227/289) 88.6% (109/123) 89.9% ( 98/109) 35.1% ( 20/ 57) 0UL#Ey (k=3) 81.7% (236/289) 91.1% (112/123) 95.4% (104/109) 35.1% ( 20/ 57) 0UL#Ey (k=5) 81.3% (235/289) 92.7% (114/123) 93.6% (102/109) 33.3% ( 19/ 57) 0UL#Ey (k=7) 81.7% (236/289) 92.7% (114/123) 93.6% (102/109) 35.1% ( 20/ 57) 0UL#Ey (k=9) 81.7% (236/289) 92.7% (114/123) 93.6% (102/109) 35.1% ( 20/ 57) %Y!< %9 $K$J$+ $C $? $, $4 $H $/07$C $F 2r@O $7 $F $$ $k � 7 !% $^ $? !$ %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N J,N‘ $O 0J2< $N 27 <oN‘ $N$b$N$H $7 $? !% ( 1 ) f 8= :_ 7A !$2a5n 7A g $H f ?J9T 7A !$?J9T 7A $G$J $$ g $H f 40 N; !$40 N; $G $J $$ g $N $9$Y $F $N AH$_ 9g$o $; (8 <oN‘ ) ( 2 ) L?Na7A (1 <oN‘ ) ( 3 ) =u F0 ;l Aj Ev 8l 6g (b e able to $N 8= :_ 7A$H 2a 5n 7A , b e going to $N 8= :_ 7A$H 2a 5n 7A , can, could, ha v e to $N8=:_ 7A $H2a5n 7A , let, ma y , migh t, m ust, need, ough t, shall, should, will, w ould $N 18 <oN‘ ) \m ust" $H \ha v e to" $d \can" $H \b e able to" $J $I $O $^ $H$a$F$b$h$5$= $& $@ $, !$0c$C $? 0UL#9g $$ $, $" $k $+ $b $7 $l$J$$ $N $G !$ K\ 8& 5f $G $O87L) $KI=AX $NI= 8= $K$h $j %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N J,N‘ $r @_Dj$9$k $3$H$H $7 !$ $3 $l$i $N >l9g $b 0[ $J $k$b$N $H $7 $F <h$j07$C $? !%$^ $? !$ %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N8!=P $K MQ$$$k1Q8lB& $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# I=8= $H $7 $F$O !$C1J8 $J $i $P $=$NM#0l $NF0;l $N %F %s %9 !& %" %9 %Z %/ %H!& %b %@ %j %F %# $r !$ J#J8 $J $i $P F|K\8lJ8 $NJ8Kv $N F0;l $K BP1~$9$kF0;l $N%F %s %9 !&%" %9 %Z %/ %H !&%b %@ %j %F %# $r MQ$$$? !%0ULu $J $I $G BP1~ $9$kF0;l $, $J $$ >l9g $O !$J8F, $h$j $N F0;l $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $r MQ$$ $? !% 3 K| 6 @i J8 $b$N MQ Nc$9$Y $F$K ?M <j $G >e$N J,N‘ $r $U$k$N $O BgJQ $J$N $G !$ <B:] $N2r@O $O 2r@O $9$k 289 J8 $= $l $>$l $K BP $7 $F !$ I= 2 $N !V J,N‘ !W $NNs $@ $1 7g $1$?$h $& $JI= $r :n $j !$ � 7 K\8&5f $N<B83 $G $O !$ <B 83 $NF~ NO J8 $r !$ MQ Nc %Y!<%9 $H F1<o $NBP Lu %G !<%? $h $j<h $j=P $7 $F$$$k!% 0l HL $K MQNc %Y!<%9 $N<j K! $G $OF~ NO $HMQNc %Y!<%9 $, F1<o $N %G !<%? $G$"$k $3 $H $, M-Mx $K F/$/ $, !$ $3 $l$O$=$NF1<o $N %G !<%? $, J,Ln 0M B8@- $N9b $$ %G !<%? $N>l9g $K 8B $C $F@8 $8 $k $b $N $G$"$k!% K\ 8& 5f $GMQ $$ $F$$$k %G !<%? $O !$ 9V CL <R OB 1Q <- E5 $K$"$C $?NcJ8 %G !<%? $G$"$k $3 $H $+ $iJ,Ln 0M B8 @- $ODc$/ $+ $D0l HL E* $JNcJ8 $G$"$k $N $G !$ F1 <o $N %G !<%? $G$" $C $F$bM- Mx $KF/ $$ $F$$ $J$$ $H;W $o $l $k!% $^ $? !$ $3 $l$H 4XO" $7 $? 5DO@ $H $7 $F !$ K\ 8& 5f $N<j K! $O !$ F~ NO $HMQNc %Y!<%9 $GJ,Ln 0M B8 @- $N9b $$ %G !<%? $N >l 9g $O M-Mx $G$"$k $H;W $o $l $k $N $G !$ 9V CL <R OB 1Q <- E5 $N $h $& $J0l HL @- $N $"$kMQ Nc %Y!<%9 $G $O $J $/ J, Ln 0M B8 @- $N9b $$8D JL J, Ln $NMQ Nc %Y !<%9 $rMQ0U $9 $k $3 $H $G !$ 3F 8D JL J, Ln $K FC2= $7 $?$h $& $J2r@O $r9T $J $& $3 $H$b2D G= $G$"$k!% ?M <j $G5,B’ $r:n@. $9 $k $h $& $J<jK! $G $O 8DJL J, Ln $KFC2= $7 $?5,B’ $r :n@. $9 $k $N $O :$Fq $G$"$k!% $o $l $o $l $N<jK! $K$O?M<j $G5,B’ $r :n@. $9 $k<j K! $K Hf $Y $F !$ $3$N $h $& $J MxE@$bB8:_$9$k !% I= 5 ;THN%=%U %H $H $N 8m$j$N=E $J$j 6q9g @:EY N>J} ;THN %=%U %H MQNc<jK! 8m$j $N $_ 8m$j $N$_ 8m$j J8;zNs (k=1) 76.8% 43 J8 13 J8 24 J8 J8;zNs (k=3) 82.0% 41 J8 15 J8 11 J8 J8;zNs (k=5) 83.0% 40 J8 16 J8 9 J8 J8;zNs (k=7) 82.4% 40 J8 16 J8 11 J8 J8;zNs (k=9) 82.4% 40 J8 16 J8 11 J8 0UL#Ey (k=1) 78.5% 39 J8 17 J8 23 J8 0UL#Ey (k=3) 81.7% 39 J8 17 J8 14 J8 0UL#Ey (k=5) 81.3% 42 J8 14 J8 12 J8 0UL#Ey (k=7) 81.7% 41 J8 15 J8 12 J8 0UL#Ey (k=9) 81.7% 41 J8 15 J8 12 J8 $=$N I= $K $*$$ $F ?M<j $G C‘0l %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $NJ,N‘ $r D4 $Y !$ A0@a $N k 6aK5K! $G$N B??t7h $J $I $r ?M <j $G 9T $J $C $F 2r@O $7 $F $$ $k !% 0J >e$N <B 834D 6- $K $*$$$F <B 83 $r 9T $J $C $?$H$3 $m !$I= 4 $N$h $& $J 7k2L $r F@ $? !%I= $N !V ;THN %=%U %H !W $O K\8&5f $N <B 837k2L $H Hf3S$9$k $?$a $K ;H$C $? ;THN %=%U %H $N @:EY $r 0UL# $9 $k !% !V J8 ;zNs !W !V 0UL#Ey !W $O 2 >O $G @bL@ $7 $? J}K! 1 $H J} K! 2 $r 0U L#$9 $k !% \k=1","k=3" $J $I $O k 6a K5 K! $K $* $1 $k k $N CM $r <( $7 $F$$ $k!% !V 9g7W !W $O $9 $Y $F$N %G !<%? $G$N @: EY!$ !V 8=:_7A !W !V 2a5n 7A !W $O @52r $N %F %s %9 !& %" %9 %Z%/ %H !& %b %@ %j %F %# $, 8= :_ 7A !$2a5n 7A $G $" $k >l 9g$N @: EY !$ !V $=$N B> !W $O $=$N B>$N %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $, @52r $G$" $k>l9g $N @:EY $r <( $7 $F $$ $k !%I= $N 3F?tCM $O @:EY $H$=$N @: EY$N;;=P $K MQ$$$?J,JlJ,;R $r <( $7 $F $$ $k !% $^ $? !$J8;zNs $d 0UL#Ey $r MQ$$$kDs0F<jK! $H ;THN %=%U %H $H $N 8m$j $N=E $J$j 6q9g $bD4 $Y $? !% $3 $l $r I= 5 $K <( $7 $F $$ $k !% !V N>J}8m $j !W $O ;THN %=%U %H !$ Ds0F <jK! $NAPJ} $, 8m$C $? 8D ?t$r 0U L# $7 !$ !V ;T HN%=%U %H $N $_ 8m$j !W !V MQ Nc <j K!$N$_ 8m $j !W $O$= $l $>$l ;THN %= %U %H $N$_ $, MQNc<jK! $N$_ $, 8m$C $? 8D?t $r 0UL#$9$k !% $^$? !$<B83 $G MQ$$$? 289 J8 $G$O @_ Dj $7 $? 27 <oN‘$N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N J,N‘$9 $Y $F $O =P8= $; $: 13 <oN‘ $N%F %s %9 !& %" %9 %Z %/ %H!& %b %@ %j %F %# $NJ,N‘ $7 $+ =P 8= $7 $J$+ $C $? !% $=$N 13 <oN‘$N J, N‘ $4 $H $N @: EY $r I= 6 $K <($9 !% I=Cf $N !V 8=?J !W !V 2a?J !W !V 40N; !W $O $= $l $>$l 8=:_?J 9T7A !$2a5n?J9T7A!$8=:_40N; $r 0UL#$9$k !%

6 ?M 9) CN G= 3X 2q ;o 16 4, 1 9f !J 2001 G/ 1 7n !K I= 6 3F%F %s %9 !& %" %9 %Z%/ %H !&%b %@ %j %F %# $4 $H $N @:EY 9g7W 8=:_ 2a5n 8=?J 2a?J 40N; L?Na can could !! let !! ma y m ust will w ould J8?t 289 J8 123 J8 109 J8 7 J8 1 J8 15 J8 12 J8 3 J8 2 J8 1 J8 2 J8 4 J8 9 J8 1 J8 ;THN %=%U %H 81% 91% 96% 29% 0% 0% 67% 67% 100% 100% 0% 25% 0% 0% J8;zNs (k=1) 77% 89% 90% 14% 0% 7% 58% 33% 50% 100% 0% 0% 22% 0% J8;zNs (k=3) 82% 93% 97% 29% 0% 0% 75% 33% 0% 100% 0% 0% 33% 0% J8;zNs (k=5) 83% 95% 97% 14% 0% 0% 83% 33% 0% 100% 0% 25% 33% 0% J8;zNs (k=7) 82% 94% 96% 14% 0% 0% 83% 33% 0% 100% 50% 25% 22% 0% J8;zNs (k=9) 82% 94% 96% 14% 0% 0% 83% 33% 0% 100% 50% 25% 22% 0% 0UL#Ey (k=1) 79% 89% 90% 29% 0% 13% 75% 33% 100% 100% 0% 0% 33% 0% 0UL#Ey (k=3) 82% 91% 95% 29% 0% 13% 83% 0% 50% 100% 0% 25% 33% 0% 0UL#Ey (k=5) 81% 93% 94% 29% 0% 7% 92% 0% 0% 100% 0% 25% 33% 0% 0UL#Ey (k=7) 82% 93% 94% 14% 0% 7% 92% 0% 0% 100% 50% 50% 33% 0% 0UL#Ey (k=9) 82% 93% 94% 14% 0% 7% 92% 0% 0% 100% 50% 50% 33% 0% 3 !& 2 9M ;! ( 1 ) @:EY $K $D$$$F 9M;!$9$k $H 2<5-$N $3$H $, $o$+ $k !% a I= 4 $N $h $& $K J8;z Ns$N k=5 $, 83% $G :G$b @: EY $, $h$$ !% b I= 4 $N !V 9g7W !W $NMs $N$h $& $K A4 $F$N%F %s %9 !& %" %9 %Z %/ %H!& %b %@ %j %F %# $r$" $o$; $? $H$-$N@:EY $G $O k=1 0J30 $NDs0F<jK! $O $9$Y $F ;THN %=%U %H 0J>e $N @:EY $r F@ $F $$ $k !% k=1 $NDs0F <j K! $G $O %N%$ %: $N1F6A $r $& $1$d$9 $/ @: EY $, Dc2<$9 $k $3$H $, $o$+ $k !% k 6a K5K!$N Mx MQ$N 8z2L $, $& $+ $, $( $k !% c I= 4 $N$h $& $K 8=:_7A $H 2a5n7A0J30 $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $r 0UL#$9$k !V $=$N B> !W $G $N @:EY $G$O !$ !V 0UL#Ey !W $r MQ $$$kJ}K! 2 $, B> $N<jK! $h$j $b9b $$ @:EY $r =P $7 $F $$ $k � 8 !% 9bIJ<A$N5!3#K]Lu %7 %9 %F%‘ $r :n@.$9$k $K$O !$2r@O $, Fq $7 $$%F %s %9 !&%" %9 %Z %/ %H !&%b %@ %j %F %# $G $N 2r@O @:EY $, =EMW $H$J $k!%A4BN $H $7 $F$N @:EY $, NI $+ $C $?$H $7 $F $b 2r $r !V 8=:_7A !W $+ !V 2a5n7A !W $@$1$r A* $s$G $$ $k $@$1$G$O 9b@:EY $N 5!3#K]Lu %7 %9 %F %‘ $N 9=C[ $O Fq $7 $$ !% !V 0UL#Ey !W $r MQ $$$kJ}K! 2 $O !$ A4BN $G$N @:EY $G$O !V J8;z Ns !W $rMQ $$ $k J} K! 1 $K Hf $Y $o $: $+ $KDc $$ $, !$ !V $= $N B> !W $G$N @:EY $G $O 9b$$@:EY $r =P $7 $F$$ $k$N $G J}K! 1 $h $j$b M% $l $F $$ $k $H 9M $( $k $3$H$b$G$- $k !% d $H $$$C $F$b !$ !V J8;zNs !W $r MQ $$$kJ}K! 1 $O 7k9=@: EY $, $h $/ !$ C1=c $J J8;zNs0lCW$N J}K! $G$b Hf3SE*$h$$@: EY $, F@ $i $l $k $3$H $, $o$+ $k !% � 8 J} K! 2 $, J}K! 1 $h $j$b 8=:_ 7A $H 2a5n 7A0J 30$N%F %s %9 !& %" %9 %Z %/ %H !& %b %@ %j %F %# $N2r@O $K M% $l$F$$$k $N $G $O$J$$ $+$H$$ $& $3 $H $K$D$$ $F $O !$ <B 83 7k 2L $H $O JL $K M}O@ E* $K$b0J2< $N $h$& $J@bL@ $r$D $1 $k $3 $H $, 2DG= $G$"$k!% $b $H$b $H !$ 8= :_ 7A $H 2a5n 7A 0J 30 $N %F %s %9 !& %" %9 %Z%/ %H!& %b %@ %j %F %# $N;vNc ?t $O >/ $J$$$? $a !$ ;v Nc $N B? ?t7h$r Mx MQ$9 $k k 6a K5K! $G$O 2r $, 8=:_ 7A $H 2a 5n7A $K$J $j $d $9$$$, !$J}K! 1 $N $h $& $J J8 ;z Ns $@ $1 $r N‘ ;w EY$H $9 $k J} K! $G $O !$ MQ Nc $r J[JL $9$k >p Js $, >/ $J $/ F1E@ $, @8 $8 $d$9$/ !$ F1 E@ $NN‘ ;wEY $G B??t $NMQNc $, MxMQ $5 $l $d$9$/ !$ ;v Nc $NB? $$8=:_ 7A $H2a5n 7A $K$J$j $d$9 $$79 8~ $,$"$k!% $^ $?!$ J} K! 2 $N$h $& $J7ABV AG !& 0U L#>p Js $bMQ $$ $FN‘;w EY $r5a $a$k J} K! $G $O !$ MQ Nc $rJ[JL $9$k >p Js $, A} $( $k$? $a$K !$J}K! 1 $K Hf$Y$F F1 E@$N N‘ ;w EY $K $J $k 2D G= @- $, 2< $, $j$= $l$[ $I B??t $NMQNc $, MxMQ $5 $l$:!$ ;v Nc $NB? $$8= :_ 7A $H 2a 5n7A $K$J $k79 8~ $, 4KOB$5 $l $d $9 $/$J$C$F$$ $k !% $3$N $?$a !$ J}K! 2 $G$O 8= :_ 7A $H2a5n 7A $N@: EY $, <c43 2< $,$j!$ B> $NJ, N‘ $N@: EY $, >e $, $k $3$H $K$J $k $H ;W $o $l $k!% e $^ $? !$ <B 83 7k 2L $G $O !$ !V $= $NB> !W $N7k 2L $O !V 8= :_ 7A !W !V 2a5n 7A !W $K Hf $Y $F@: EY $, Cx $7 $/Dc $+$C $?!% $3 $l$O$b $H $b$H !V $=$N B> !W $NJ,N‘ $N J} $, !V 8=:_7A !W !V 2a5n7A !W $K Hf $Y $F Fq $7 $$ LdBj $G$" $k $+ $i$H ;W $o $l $k !% I= 6 $N 3FJ,N‘ $G$N @:EY $r 8+ $F $[ $7 $$ !%6KC< $K 0-$$ $N $O !V 8= ?J !W !V 2a?J !W !V 40N; !W !V will !W !V w ould !W $H$$ $& J,N‘ $G !$ ?J9TAj!$40N;Aj!$L$Mh;v >] $H$$ $C $?$b$N $, Mm $‘ $b$N $G $" $k !% $3 $l$i $N J,N‘ $O !$F|K\8l $G !V 2a5n !W $H !V 40 N; !W !$ !V 8=:_ !W $H !V L$Mh !W $r L@3N $K 6hJL $7 $F I=8= $7 $J $$$H$$ $&LdBj $d !$1Q8l $N ?J9T Aj $N I==P $, HyL/ $J%K%e %" %s %9 $N0c$$ $K $h$j 9T $J $o $l $?$j 9T $J$o $l $J$+ $C$? $j$9$k $H$$ $& LdBj $, $" $k $?$a !$ $b $H$b $H 2r$/ $N $, Fq $7 $$$b$N$G$" $k !% $3$N$?$a $K $=$N ItJ, $N @:EY $, Dc$/ $J $C $F$$ $k $H ;W $o $l $k!% $3 $l$i $N J,N‘ $N @:EY $r 8~>e $5$; $k $K$O <! $K =R$Y $k (2) $N LdBj E@ $r 2r7h$9$k I,MW $, $" $k $H ;W $o $l $k!% ( 2 ) Ds0F<jK! $N LdBjE@ $H $7 $F 0J2< $N $3$H $, $" $C$? !% a K\ 8& 5f $GMQ $$ $? 7A BV AG 2r @O %7%9 %F %‘ JUMAN $G $O!$ JQ2=7A $K 2DG=7A $H$$ $C $?$b$N $, $J $$$?$a !$2<5- $NNc J8 $N !V 2r $1 $k !W $J $I $N 2r@O $, $& $^$/$$ $+$J$+ $C $? !% OBJ8 : >. 3X @8 $J $i Bg Dq $O $3 $N Ld Bj $O 2r $1 $k 1QLu : Most elemen tary sc ho olb o ys and sc ho olgirls can solv e this problem. <B:] $K >e5-$N0UL# $G$N !V 2r $1 $k !W $H$$ $&Nc J8 $, $" $l $P 2r $1$F $$$?$N $+ $b $7 $l $J $$ $, !$2<5- $N$h $& $J MQ Nc $7 $+ =8$^ $i$: !V 8=:_7A !W $H 8m$C $? 2r $r =PNO $7 $? !% OBJ8 : CS $N I9 $O #37n $K 2r $1 $k 1QLu : The p ond tha ws in Marc h. OBJ8 : B@M[ $, @c $r 2r $+ $9 1QLu : The sun melts sno w. K\ 8& 5f $G $O !$ 7A BV AG $NJQ 2= 7A $b MQ $$ $F $$ $? $, !$ JU- MAN $G$O !V 2r $1 $k !W $O !V 4pK\7A !W $H$J$C $F $7 $^ $& !% $3 $l $G$O 2DG=$N0UL# $r ;}$DNcJ8 $H$N 4V $K Bg $-$$ N‘;w EY $r ;}$D $3$H $O$J$$ !% !V 2r $1 $k !W $O !V 2r$/ !W $N2DG= $N

MQNc %Y!< %9 $K $h $k%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $NF|1QK]Lu 7 0UL# $r ;}$C $? >l9g $N I=8= $G !$ $3 $l $r 0UL#$9$k$h $& $J !V 2D G= 4p K\ 7A !W $H $+$$$& JQ 2= 7A $r@_ Dj $G$- $l $P $3$N $h $& $J LdBj$b $& $^$/2r@O $G $- $k$h $& $K$J $k � 9 !% b K\ 8& 5f $G $O Lu =P $5 $l $k1Q 8l J8 $N9= B$ $r9MN8 $; $: $K !$ $? $@ C1=c $K F|K\8l $NJ8KvI=8= $+$i%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $r ?dDj $7 $? !% $7 $+ $7 !$Lu=P $5 $l $k 1Q 8lJ8 $N 9=B$ $,$+ $o $k $H MQ$$$k $Y$-%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $b JQ2=$9$k>l9g $, $" $k !%Nc $( $P !$0l $DL\ $N NcJ8 $N !V HK@9 $7 $F $$ $k !W $N%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $O 8=:_7A $G$" $k $, !$Fs $DL\ $N NcJ8 $N !V HK@9 $7 $F$$ $k !W $N%F %s %9 !& %" %9 %Z %/ %H!& %b %@ %j %F %# $O ?J9T7A $G$" $k!% OBJ8 : $" $N 0e<T $O HK@9 $7 $F $$ $k 1QLu : The do ctor has a large practice. OBJ8 : ;vL3=j $O HK@9 $7 $F $$ $k 1QLu : The o�ce is ourishing . F|K\8lJ8 $G$O$3 $l$i $N J8 $NF0;l6gIt $O$[$H $s $I F1 $8 0UL# $G $"$j !$ F1 $8 %F %s %9 !& %" %9 %Z%/ %H !& %b %@ %j %F %# $r ;}$C $F$$ $k $H 9M $($F$b $h$$$b$N $@ $, !$Lu=P $K MQ $$ $kF0;l6g $r $+$( $k $3$H $G 1Q8lJ8 $G$N%F %s %9 !& %" %9 %Z %/ %H !& %b %@ %j %F %# $, 0[ $J$C $F $/ $k � 10 !% K\Ds 0F <j K! $G $3$N LdBj $r 2r7h $7 $? $$ >l9g $O !$5!3#K]Lu %7 %9 %F%‘$N 9=B$2r@O It $G Lu=P $K MQ$$$k1Q8lF0;l $r$" $i$+ $8 $a ?d Dj $7 $F $*$$ $F !$MQNc $N <h$j=P $7 $N :] $K F|K\8lB& $N >H 9g $@$1$G$J $/1Q8lB& $N >H9g$b9T $J $C $F !$K]Lu %7 %9 %F %‘ $N 9= B$ 2r @O It $, A[ Dj$9 $k 1Q 8l B&$N 9= B$ ( $" $k$$$O F0;l ) $H $h $/;w$? MQ Nc$N $_$r <h$j =P$9$H $$ $& $3$H$, I,MW $K$J $k $H ;W $o $l $k !% $J $* !$ $3$N =hM} $r 9T $J $& $K $O !$ 5!3#K]Lu %7 %9 %F %‘ $N =hM} $N<j=g $K $*$$ $F !$1Q8l B& $N9=B$ ( $"$k $$ $O F0;l ) $N Lu=P $r !$ %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N ?dDj $h$j@h $K 9T $J $& $+ !$F1;~ $K 9T $J $& $+ $9 $kI,MW $, $" $k $3 $H$K Cm0U $7 $F$[ $7 $$ !% c K\8&5f $G$N <B837k2L $G$O 5$ $K$J $i$J$+ $C $? $, !$J8 KvI=8= $@$1$G$O$J $/J8F,IU6a $K $" $kI{;l $J $I $b MxMQ $7 $? J} $, $$$$>l9g $b $"$k [ 5WJF 90] !% Nc $( $P !$ 2<5- $N Nc $G$O J8KvI=8= $O F1 $8 $G !V $b $& !W $H !V :rF| !W $N 0c $$ $@$1$G !V 2a5n40N; !W $H !V 2a5n !W $N 0c$$ $, =P $F$$ $k!% OBJ8 : $b $& EPO? $7 $^ $7 $? !% 1QLu : I’v e already registered. � 9 $3 $N Nc$O <B$O $b $C $H Fq $7 $$ Ld Bj $r$O $i$s $G $$ $k !% !V 2D G= 4p K\ 7A !W $H$$ $&JQ2= 7A $r @_ Dj $G $-$l $P !V $3 $N Ld Bj $O 2r $1 $k !W $O 2r $1 $k$h $& $K$J $k $, !$ !V CS$NI9 $O #37n $K 2r $1 $k !W $N !V 2r $1 $k !W $b !V 2DG=4p K\7A !W $K $7 $F $7 $^ $& $H$3 $A $i$N !V 2r $1 $k !W $NJ} $O 8=:_ 7A $G $O $J $/ 2DG= $G$"$k $H8m $C $F2r@O $7 $F $7 $^ $& $3 $H $K$J$k!% N> J} $N !V 2r $1 $k !W $r@5 $7 $/2r @O $9$k $K $O !V 2r $1 $k !W $H$$ $& C1 8l $N B?5A@- $N2r>C $r @5 $7 $/9T $J$( $kI,MW $, $" $k !% � 10 0l $DL\ $NNc J8 $G $O !$ !V 0e<T !W $J $I $, HK@9 $7 $F$$$k >l 9g $K MQ $$ $k @.6g $N \ha v e a large practice" $, MQ$$ $i $l $F ?J9T7A $K$O$J$i $J$$ !% OBJ8 : :rF| EPO? $7 $^ $7 $? !% 1QLu : I registered y esterda y . MQNc $r A} $d$; $P J8Kv $+$i$N 0lCW $, J8F,$^ $G $$ $C $F $3$N $h $& $J $b $N $b07 $( $k $h $& $K $J$k $+$b $7$l $J$$ $, !$ $=$3 $^ $G MQNc $, A} $( $k $N $r 4|BT$9$k $N $O L5KE $J$3 $H $G $" $m $& !% $3$N $h $& $J Nc $K $b BP=h $G $- $k$h $& $K J8Kv $@$1$G $J $/J8 $NCf?H$NI=8= $b MxMQ $G$- $k$h $& $K $9$k I,MW $, $" $k !% $* $* $h $= 9M ;! $O0J >e $N $H $* $j $G $" $k !% K\ Ds 0F <j K! $O!$ ?M <j $G 5,B’ $r :n@.$9$k<j4V $, $J $$$H$$ $&MxE@ $H <BAu$NMF0W $5$r$b $C $F $*$j !$ $H F1;~ $K !$:G9b%/ %i %9 $N ;THN %=%U %H $H F1DxEY0J>e $N @:EY $r F@ $F$$ $k !% $3$N $3$H $+$i K\Ds0F<jK! $N M%=(@- $,$o$+ $k!% $^ $? !$ $3$N 7k2L $O !$ !V $O $8 $a $K !W $N $H $3 $m $G =R $Y$? !$MQ Nc %Y!< %9<jK! $N M-MQ@-$* $h $S M-8z@- $N $5 $i$J $k3NG’ $r 9T $J $C$? $3$H $K $b$J $k !% 4. $* $o $j $K K\ 8& 5f $OMQ Nc %Y !<%9 $N<j K! $G%F %s %9 !& %" %9 %Z%/ %H !& %b %@ %j %F %# $N F|1QK]Lu $r ;n $_ $?$b$N $G$" $k!%K\8&5f $G :NMQ $7 $?MQ Nc 4V $NN‘ ;w EY $NDj 5A $O !$ J8 Kv $+ $i $N0l CW J8 ;z Ns ( $b $7 $/ $O J, N‘ 8l WC I=$N J, N‘HV 9f$b 4^$a$? J8 ;z Ns $G $N 0l CW ) $G $"$j !$Hs>o $K 4JL@ $J$b$N $G $" $C$? !%$^ $? !$MQNc $K $* $1 $k %N %$ %:$N BP:v $H $7 $F k 6aK5K! $r MxMQ $7 $F $$$? !% <B83 $N7k 2L!$ ;T HN $N %= %U %H $H F1Dx EY $+$= $l 0J >e $N2r @O @: EY $rF@ $?!% K\<jK! $O ?M<j $G 5,B’ $r :n$kI,MW$b $J $/$^ $? 5!3#K]Lu $K $D $$$F$N @lLgE* $J CN<1 $, $J $/ $F$b $G $- $k$b $N $J$N$G !$ $3$N J}K! $G ;THN $N%=%U %H $H F1DxEY0J>e $N 2r@O@:EY $r F@ $? $@$1 $G $b$=$N <jK!$NM-MQ@- $, Bg$$ $K G’<1 $G $- $k $@ $m $& !% $^ $? !$K\8&5f $G $O N‘;wEY$N<\EY $H $7 $F !V J8;zNs !W $r MQ $$ $kJ}K! 1 $H !V 0UL#Ey !W $r MQ$$$kJ}K! 2 $N Fs$D $r MQ$$ $? $, !$A4BN $G $N @:EY $G$O !V J8 ;zNs !W $N J} $, $o$:$+$K $h $+ $C $? !% $7 $+ $7 !$ !V 8=:_ 7A !W !V 2a5n 7A !W 0J 30 $N %F %s %9 !& %" %9 %Z%/ %H !& %b %@ %j %F%# $r0U L# $9 $k !V $= $NB> !W $G$N@: EY $G $O !V 0U L# Ey !W $r MQ $$$kJ}K! 2 $N @:EY $N J} $,$+ $J $j$h $/ !$ 9bIJ <A $N 5! 3# K] Lu %7 %9 %F %‘$r :n @.$9 $k $K$O 2r @O $, Fq $7 $$ %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $G$N 2r@O@:EY $, =EMW $H$J $k $H ;W $o $l $k $N $G !$ !V $=$N B> !W $G$N @:EY $N$h$$ !V 0UL#Ey !W $r MQ$$ $kJ}K! 2 $N J} $, M-MQ $G$" $k $H 9M $($i $l $k !% $H $O$$$( !$ MQ ES $K $h $C $F $O !V J8;zNs !W $N J} $r MQ $$$k J} $, $$$$ $+ $b $7 $l $:!$E,@Z $K ;H $$ J, $1$F $$ $/ $3$H$b 4NMW $G$" $m $& !% K\8&5f $O%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N F|1QK]Lu $N 8&5f $G$" $C $? $, !$1Q8lItJ, $G <g8l $r =| $$ $F F0;l6g $r @h F, $K $7 $F J8F, $+$i$N J8;zNs0lCW $J $I $r ;H $& $H%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N 1QF|K]Lu $K $b MQ $$$k $3$H $,$G $- $k $@ $m $& � 11 !% $^ $?!$ K\ 8& 5f $O @lLg E* $J CN<1 $,$J $/ $F$b $G � 11 $3$N>l 9g !$ 1Q 8l It J, $G $N<g 8l $dF0 ;l 6g $NG’ Dj $, I,MW $J $? $a $K !$ 9=J82r @O $J $I $N?< $$2r @O $, I,MW $K$J$k $H;W $o $l $k!% $7 $+ $7 !$ 6a G/9b@: EY $N9= J82r @O %7 %9 %F%‘ $, :n@. $5 $l$O $8 $a$F$$$k [Collins

8 ?M 9) CN G= 3X 2q ;o 16 4, 1 9f !J 2001 G/ 1 7n !K $- $k $b$N $J$N $G !$<B:]F|K\?M 0J30 $N?M $, K\8&5f $r 9T $J $& $3 $H$b MF0W $G $" $k !% $5 $i $K$O K\<jK! $O J8K! $J $I $r$o $6 $o $6 @_Dj$9$kI,MW $, $J $$$N $G J8K! $J $I $, L$H/C# $J 8@8l $K $* $$ $F $O 6K $a$F M-MQ $J <jK! $H$J $m $& !% $^ $? !$ K\ 8& 5f $N<j K! $O%F %s %9 !& %"%9 %Z%/ %H !& %b %@ %j %F %# <+BN $N 8&5f $K $b MxMQ $G $- $k $H ;W $o $l $k !%Nc $( $P !$BPLu Nc $N Be $o $j $K F|K\8lJ8 $K @52r$N %F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $N>pJs $r IUM? $7 $? %G !<%? $r MQ$$$k $3$H $G !$F|K\ 8l J8 $N %F %s %9 !& %"%9 %Z%/ %H !& %b %@ %j %F%# ?d Dj $O$9 $0 $K <B 8= $G $- $k !%$^ $? !$BgNL$N MQNc $K BP $7 $F K\ 8& 5f $N J}K! 2 !V 0U L# Ey !W $r MQ$$ $F F|K\8lJ8 $r 8@8l2r@O7k2L $N >pJs $b @9$j9~ $s $@ $h $& $J J8;zNs $K JQ49 $7 $F $+$i J8Kv $+$i$N J8;zNs $G%= !< %H $7 $?$h $& $J %G !<%? $r :n@.$9 $l $P !$ $= $N %G !<%? $G $O $h $/ ;w $?%F %s %9 !& %" %9 %Z %/ %H !&%b %@ %j %F %# $r 4^ $‘J8 $, 6a$/ $K =8 $^$C $F $/$k $N $G F|K\8l8&5f $N9M;!$N $?$a$N ;qNA $H $7 $F $b M-MQ $J$b$N $, :n@.$5 $l $k $G$" $m $& � 12 !% } ;2 9M J8 8% } [Collins 96] Mic hael Collins: A New Statistical P arser Based on Bigram Lexical Dep endencies. In 34th A nnual Me eting of the Asso citation of the Computational Linguistics , 1996. [Collins 99] Mic hael Collins: Head-Driv en Statistical Mo dels for Natural Language P arsing. PhD Dissertation, Univ ersit y of P ennsylv ania, 1999. [F ukunaga 72] Keinosuk e F ukunaga.: Intr o duction to Statis- tic al Pattern R e c o gnition . Academic Press Inc., 1972. [ 8E@% 94] 8E @% B" , 6y ED 1Q 0l O: , HS ED ?N : 7P 83 E* CN <1$r 3h MQ$9 $k JQ 49 <g F3 7? 5! 3# K] Lu . >p Js =h M} 3X 2q O@ J8 ;o , V ol. 35, No. 3, pp.414-425, 1994. [ 9qN)9q8l8&5f=j 64] 9q N) 9q 8l 8& 5f =j : J, N‘ 8l WC I= . =( 1Q =P HG , 1964. [ 5WJF 90] 5WJF2m;R , K-Eg9’ G7 , 1JED>; L@ : OC $7 8@MUK] Lu $N$? $a$N F| K\8l%" %9%Z %/ %H =hM} . >p Js=hM} 3X2qBh 40 2sA4 9qBg2q M=9F =8 !$ 1F-7, pp. 415{416, 1990. [ 9u66 97] 9u 66 Dw IW , D9 Hx ?? : F| K\ 8l 7A BV AG 2r @O %7%9 %F %‘ JUMAN ;HMQ@bL@=q v ersion 3.5. 5~ETBg3XBg3X1!9)3X8&5f2J , 1997. [ 9u66 98] 9u66DwIW : F|K\8l 9=J82r@O %7 %9 %F %‘ KNP ;HMQ @bL@=q v ersion 2.0b6. 5~ETBg3XBg3X1!>pJs3X8&5f2J , 1998. [ B<ED 98] B< ED ?? <y , D9 Hx ?? : F| K\ 8lJ8 >O $K $* $1 $k I=AX I= 8=$H MQ Nc$r MQ$$$? F0 ;l$N >JN,$N Jd 40 . 8@8l=h M}3X 2q;o , V ol. 5, No. 1, 1998. [ B<ED 00] B< ED ??<y , ?@ :j5} ;R , Fb 85@6 5. , GO@D , 0f :486 6Q : 0U L# %= !< %H msort | 0UL# E*JB$Y $+$( <jK! $K $h $k <- =q$N9= C[Nc$H %? %0 $D$- %3!<%Q %9 $N:n@.Nc $H >pJsDs <( %7 %9 %F%‘Nc |. 8@8l=hM}3X 2q;o , V ol. 7, No. 1, 2000. [Nagao 84] Mak oto Nagao. A F ramew ork of a Mec hanical T ranslation b et w een Japanese and English b y Analogy Prin- ciple. Arti�cial and Human Intelligence, pp. 173{180, 1984. [ 2,K\ 97] 2,K\@D;K , B@EDM#;R , Er>e?-90 : k- :G>.6aK5K! $K $* $1 $k %N %$ %:$N 1F6A . ?M9)CNG=3X2qA49qBg2qM=9F=8 , 1997. [Sato 90] Satoshi Sato and Mak oto Nagao: T o w ard Memory- based T ranslation. In COLING ’90 , pp.203{212. 1990. [ :4F# 91a] :4F# M};K : MBT1: <BNc $K 4p $E $/Lu8l A* Br!% ?M9) CNG= 3X2qO@J8;o , V ol. 6, No. 4, pp.592-600. 1991. 96, Collins 99] $N $G !$ $3$N $3 $H $O$5 $[ $I Bg $- $JLdBj $K$J $i $J$/ $J $k $H ;W $o $l $k!% � 12 J88% [ B<ED 00] $G$O$o$l$o $l$O 0UL# %=!< %H $H $$ $&J}K! $K$D$$ $F =R$Y$F $$ $k !% $3$3$G $N%= !< %H $O !$K\8&5f$N J} K! 2 !V 0U L#Ey !W $K $*$$$F !V 7ABVAG !W !V JQ2=7A !W $r MQ$$ $: !V J,N‘ 8lWCI= $N J,N‘HV 9f !W $N $_ $rMQ $$$k >l 9g!$ 0U L# %=!< %H $r J8Kv $+$iB?CJ $K MQ $$$k $3 $H$H A4$/Ey2A $K$J $k!% [ :4F# 91b] :4F# M};K : MBT2: <BNc $K 4p $E $/K] Lu $K $* $1 $kJ# ?tK] Lu Nc $NAH 9g $;Mx MQ !% ?M 9) CN G= 3X 2q O@ J8 ;o , V ol. 6, No. 6, pp.861- 871. 1991. [ @6?e 76] @6 ?e 8n , @. ED @. <w !J JT !K : 9V CL <R OB 1Q <- E5 . 9V CL <R , 1976. [ Gr0f 90] Gr 0f M! , 2# Hx >< CK , F rancis Bond: ?7 J9 5- ;v K] Lu $K $* $1 $k;~@)$NLu=P $K $D$$$F . pp. D{69, 1990. [Stan�ll 86] Craig Stan�ll and Da vid W altz: T o w ard Memory-based Reasoning. Comm unications of the A CM, V ol. 29, No. 12, pp.1213{1228. 1986. [Sumita 90] Eiic hiro Sumita, Hitoshi Iida, and Hideo Ko- hy ama: T ranslating with examples : A new approac h to machine translation. In The Thir d International Confer- enc e on The or etic al and Metho dolo gic al Issues in Machine T r anslation of Natur al L anguage , pp.203{212. TMI, 6 1990. [Sumita 91] Eiic hiro Sumita and Hitoshi Iida: Exp erimen ts and prosp ects of example-based mac hine translation. In 29th Annual Me eting of the Asso citation of the Computa- tional Linguistics , pp.185{192. 1991. [ IY1: 96] IY 1:MN0l , F| 9bC# . k-nn ?d DjK! $K 4p $E $/E}8lE*[# Kf$5 $N2r>C K! . 8@8l M} 2r $H %3%_ %e %K%1 !< %7 %g %s 8&5f 2q NLC96-7, pp. 39{45, 1996. [W atanab e 92] Hideo W atanab e: A Similarit y-Driv en T rans- fer System. In COLING ’92 , pp.770{776. 1992. !L C4Ev0Q0w !’ ;3K\=(<y !M 1999 G/ 12 7n 8 F| <uM} Cx <T >R 2p B<ED ??<y !J @52q0w !K 1993 G/ 5~ETBg 3X9)3XIt B46H !% 1995 G/F1 Bg3X1! =$;N2]Dx =$N; !% 1997 G/F1 Bg3X1! Gn;N 2]Dx =$N; !$Gn;N !J 9)3X !K !% F1 G/!$ 5~ET Bg 3X $K$FF|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 Js8!:w $N8&5f $K =>;v!% 8@8l=h M}3X2q!$ >p Js=hM}3X2q!$?M9)CNG=3X2q!$ A CL !$3F2q0w!% GO @D 1983 G/ KL5~9R 6u9RE7Bg 3X<+F0 @)8f3X ItB46H !% 1987 G/C^ GHBg3XBg3X1!M}9)3X8&5f2J=$;N 2]Dx=$N;!% 1990 G/F1Bg3X 1!9)3X8&5f2JGn;N2] Dx=$N;!%9)3X Gn;N!% 1990 � 93 G/3t <02q <R >. LnB, 4o 6P L3!% 1993 G/M9@/ >J DL ?. Am9g 8& 5f =j F~ =j!$ <gG$8&5f 41!% ?M 9)?@7P 2sO)LV %b %G%k !$ CN<1 I=8=!$ <+A38@ 8l =hM} $N8&5f $K=>;v!%F| K\?@7P 2sO) 3X2q!$ 8@ 8l=hM} 3X2q!$ EE ;R>pJsDL?.3X2q!$3F2q0w!% Fb85 @65. 1994 G/ 5~ETBg 3X9)3XIt B46H !% 1996 G/F1 Bg3X1! =$;N2]Dx =$N;!% F1 G/M9@/ >JDL?. Am9g8& 5f=j F~=j!% 8& 5f41!% <+A38@ 8l =hM} $N8&5f $K =>;v!%8@ 8l=hM}3X2q!$ >pJs=h M}3X2q!$ A CL !$ 3F2q0w!% 0f:486 6Q !J @52q0w !K 1978 G/ 5~ETBg 3X9)3XIt B46H !% 1980 G/F1 Bg3X1! 9)3X8&5f 2J =$ ;N 2] Dx =$ N; !% Gn ;N !J 9) 3X !K !% F1 G/ DL >& ;: 6H >J EE ;R 5; =Q Am 9g8& 5f =j F~ =j !% 1995 G/M9 @/ >J DL ?. Am 9g 8& 5f =j F~ =j !% 2000 G/F1 $1$$$O $s$J>pJsDL?.M; 9g8& 5f %; %s %?!<46@->pJs =hM} 8& 5f<<<<D9!% <+A3 8@8l=h M}!$ 5! 3#K]Lu $N8&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!%