F|K\8l7ABVAG2r@O %7 %9 %F%‘ !X Ccd% !Y v ersion 2.0 ;HMQ@bL@=q >>K\M5<# KLFb7< ;32<C#M: J?LnA1N4 J?@. 11 G/ 4 7n Cop yrigh t c 1999 F‘NI@hC<2J3X5;=QBg3X1!Bg3X >>K\8&5f<<

Japanese Morphological Analysis System ChaSen 2.0 Users Man ual Y uji Matsumoto, Akira Kitauc hi, T atsuo Y amashita and Y oshitak a Hirano Cop yrigh t c 1999 Nara Institute of Science and T ec hnology . All Righ ts Reserv ed. Use, repro duction, and distribution of this soft w are is p ermitted. An y cop y of this soft w are, whether in its original form or mo di�ed, m ust include b oth the ab o v e cop yrigh t notice and the follo wing paragraphs. Nara Institute of Science and T ec hnology (NAIST), the cop yrigh t holders, disclaims all w arran ties with regard to this soft w are, including all implied w arran ties of merc han tabilit y and �tness, in no ev en t shall NAIST b e liable for an y sp ecial, indirect or consequen tial damages or an y damages whatso ev er resulting from loss of use, data or pro�ts, whether in an action of con tract, negligence or other tortuous action, arising out of or in connection with the use or p erformance of this soft w are. The Japanese morphological dictionary included in this system originates from ICOT F ree Soft w are. The follo wing conditions for ICOT F ree Soft w are applies to the morphological dictionary of the system. Eac h User ma y also freely distribute the Program, whether in its original form or mo di�ed, to an y third part y or parties, PR O VIDED that the pro visions of Section 3 ("NO W ARRANTY") will AL W A YS app ear on, or b e attac hed to, the Program, whic h is distributed substan tially in the same form as set out herein and that suc h in tended distribution, if actually made, will neither violate or otherwise con tra v ene an y of the la ws and regulations of the coun tries ha ving jurisdiction o v er the User or the in tended distribution itself. NO W ARRANTY The program w as pro duced on an exp erimen tal basis in the course of the researc h and dev elopmen t conducted during the pro ject and is pro vided to users as so pro duced on an exp erimen tal basis. Accordingly , the program is pro vided without an y w arran t y whatso ev er, whether express, implied, statutory or otherwise. The term "w arran t y" used herein includes, but is not limited to, an y w arran t y of the qualit y , p erformance, merc han tabilit y and �tness for a particular purp ose of the program and the nonexistence of any infringemen t or violation of an y righ t of an y third part y . Eac h user of the program will agree and understand, and b e deemed to ha v e agreed and understo o d, that there is no w arran t y whatso ev er for the program and, accordingly , the en tire risk arising from or otherwise connected with the program is assumed b y the user. Therefore, neither ICOT, the cop yrigh t holder, or an y other organization that participated in or w as otherwise related to the dev elopmen t of the program and their resp ectiv e o�cials, directors, o�cers and other emplo y ees shall b e held liable for an y and all damages, including, without limitation, general, sp ecial, inciden tal and consequen tial damages, arising out of or otherwise in connection with the use or inabilit y to use the program or an y pro duct, material or result pro duced or otherwise obtained b y using the program, regardless of whether they ha v e b een advised of, or otherwise had kno wledge of, the p ossibilit y of suc h damages at an y time during the pro ject or thereafter. Eac h user will b e deemed to ha v e agreed to the foregoing b y his or her commencemen t of use of the program. The term "use" as used herein includes, but is not limited to, the use, mo di�cation, cop ying and distribution of the program and the pro duction of secondary pro ducts from the program. In the case where the program, whether in its original form or mo di�ed, w as distributed or deliv ered to or receiv ed b y a user from an y p erson, organization or en tit y other than ICOT, unless it mak es or gran ts indep enden tly of ICOT an y sp eci�c w arran t y to the user in writing, suc h p erson, organization or en tit y , will also b e exempted from and not b e held liable to the user for an y suc h damages as noted ab o v e as far as the program is concerned. JUMAN V ersion 0.6 17 F ebruary 1992 V ersion 0.8 14 April 1992 V ersion 1.0 25 F ebruary 1993 V ersion 2.0 11 July 1994 ChaSen V ersion 1.0 19 F ebruary 1997 V ersion 1.5 7 July 1997 V ersion 1.51 29 July 1997 V ersion 2.0b6 20 April 1999 ChaSen for Windo ws95 V ersion 1.0 29 Marc h 1997

L\ <! 1 Ccd%$N;HMQK! 2 1.1 %$ %s %9 %H !< %k <j=g : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2 1.2 <B9TJ}K! : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2 1.3 <B9T;~$N%* %W %7 %g %s : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 3 1.4 Ccd%%5!< %P$H %/ %i %$ %" %s %H $N ;HMQK! : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 4 1.5 =PNO %U %)!<%^%C %H : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 1.6 %3 %^ %s %I %$ %s %? %W %j %? : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 7 2 c hasenrc %U %! %$ %k 7 3 Ccd% %i %$ %V %i%j 10 4 B>$N %7 %9%F%‘ $+$i $N MxMQ 10 4.1 Prolog $+$i $N ;HMQ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 10 4.2 Emacs $+$i $N ;HMQ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 11 ;29MJ88% 12 IUO? 13 A Cx:n8" $*$h $S ;HMQ>r7o $K$D $$ $F 13 B JUMAN 2.0 $+$i Ccd% 2.0 $X$N 3HD%E@ 13 B.1 bi-gram HG $H v-gram HG $N Aj0cE@ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 13 B.2 Ccd% 1.5 $+$i Ccd% 2.0 $X$N 3HD%E@ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 14 B.3 Ccd% 1.0 $+$i Ccd% 1.5 $X$N 3HD%E@ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 14 B.4 JUMAN 2.0 $+$i Ccd% 1.0 $X $N 3HD%E@ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 14 C JUMAN3.0 $H Ccd% $H $N 4X78 $K$D $$ $F 15 D E:IU $N F|K\8l<-=q (ipadic1.0) $N IJ;lBN7O $K$D $$ $F 15 D.1 L>;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 17 D.2 @\F,;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 21 D.3 F0;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 21 D.4 7AMF;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 27 D.5 I{;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 30 D.6 O"BN;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 30 D.7 @\B3;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 30 D.8 =u;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 30 D.9 =uF0;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 33 D.10 46F0;l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 34 D.11 5-9f : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 34 D.12 $=$N B> : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 35 i

$O $8 $a$K 7W;;5! $K $h $k F| K\ 8l$N 2r @O $K $*$$$F !$2$JF$N 8@ 8l$N 2r @O $H Hf$Y$F $^$: Ld Bj $K$J $k$N$K <!$N 2 E@ $, $" $j $^$9 !% 0l $D $O 7ABVAG2r@O $N LdBj $G $9 !% %o!< %I %W %m%;%C%5 $NIa5Z $J $I $K $h $C $F F|K\8l $NF~NO $K$O Bg$- $J LdBj $, $J $/ $J$j $^ $7 $? $, !$ 7W;;5! $K $h $kF|K\8l2r@O $G $O !$ $^ $: F~NOJ8Fb $N 8D !9 $N 7ABVAG $r G’<1$9$kI,MW $, $"$j $^$9 !% $3 $l$K$O <BMQ $K BQ $($i$l $k $@$1 $N Bg$-$J <- =q$b I, MW $G $" $j !$ $3 $l $r G! 2? $K @0 Hw$9 $k $+ $H $$ $&LdBj$b F1 ;~ $K B8 :_ $7 $^ $9 !% $b $& 0l $D $NLdBj $H $7 $F !$ F| K\8l $K$O 9-$/G’ $a $i $l F10U $r F@ $i $l $? J8K!!$ $J$$ $7 !$ J8 K!MQ8l $, $J $$ $H$$ $& 8= <B $G $9 !% 3X9; J8K! $N C18lJ,N‘ $* $h $S J8K!MQ8l $O 0lHL $K$O 9-$/CN $i $l $F $$ $^$9 $, !$ 8&5f<T $N 4V $G$O$" $^$jI>H= $, $h $/ $"$j$^$; $s $7 !$7W;;5!8~ $- $G$O$" $j$^$; $s !% F| K\8l $N 2r@O $K ??$C @h $K I,MW $J 7ABVAG2r@O %7 %9 %F%‘ $O !$ B?$/ $N 8&5f %0 %k !< %W $K $h$C $F 4{ $K 3+H/ $5 $l 5;=QE* $J LdBj $, @v$$=P $5 $l $F$$ $k $K $b 78 $o $i$:!$ 6&DL $N%D!< %k$H $7 $F @$ $NCf $K N.I[ $7 $F $$ $k $b$N $O$" $j$^ $; $s !%7W ;;5! 2DFI $J F|K\8l<-=q $K $D$$$F$b F1MM $G $9 !% K\ %7 %9 %F%‘ $O !$ 7W;;5! $K $h$kF|K\8l $N2r@O $N8&5f $r L\;X$9B?$/ $N8&5f<T $K 6&DL $K ;H $( $k7ABVAG2r @O %D!< %k$r Ds6! $9$k $?$a $K 3+H/ $5 $l $^ $7 $? !% $= $N :]!$ >e $N Fs $DL\ $N LdBj $r 9MN8 $7 !$ ;HMQ <T $K $h$C $F J8K! $N Dj5A!$ C18l 4V $N @\B34X78 $N Dj5A $J $I $r MF0W $K JQ99 $G$- $k$h $& $K G[N8 $7 $^ $7 $? !% Bg3X $G >.?M?t $G 3+H/ $7 $?%7 %9 %F%‘ $G$" $j !$ ?’ !9 $J E@ $G IT40A4 $J ItJ, $, $" $k $H ;W $$$^$9 !% 2DG= $J 8B$j=g<!2~NI $r =E $M $kM=Dj $G $9 !%3’MM $N 42MF $J MxMQ $r $* 4j$$$$ $? $7 $^$9 !% K\ Ccd% %7 %9 %F %‘ $N867A $O !$ 5~ ETBg3X D9Hx8& 5f<< $* $h $S F‘NI@hC< 2J3X5; =QBg3X 1!Bg3X >>K\8& 5f<< $K $*$$ $F 3+H/ $5 $l$?F|K\ 8l 7A BV AG 2r @O %7 %9 %F%‘ JUMAN(v ersion2.0) $G $9 !% JUMAN $O !$ 5~ ET Bg 3X $* $h $S F‘NI @h C< 2J 3X 5; =Q Bg 3X 1! Bg 3X $N %9 %? %C %U$* $h $S B?$/ $N3X@8 $N6(NO $rF@ $F :n@. $7 $?$b$N $G$9 !% $^ $? !$ <- =q $K 4X $7 $F $O !$ Wnn $+ $J 4A;z JQ 49 %7 %9 %F%‘ $N<- =q!$ $* $h $S !$ ICOT $+$i 8x3+ $5 $l$?F|K\ 8l <- =q $r Mx MQ $7 !$ FH <+ $K =$@5 $r2C $($^ $7 $? !% JUMAN 2.0 $r$H $b $K 3+H/ $7 $? 5~ETBg3X $N 9u66DwIW$5 $s !$8=:_ %-%c %N %s 6PL3 $N L/LZM5$5 $s$K$O FC $K 46<U$$ $? $7 $^$9 !% JUMAN 3+H/ $N$-$C $+$1$r :n$C $F 2< $5$C $? 5~ETBg3X D9Hx ??@h @8 $K 46<U $7 $^$9 !% JUMAN 3+H/ $K 4X $7 $F MM !9 $J 7A $G 6(NO $7 $F $$$? $@ $$$? F‘NI@hC<Bg1’DEO$ Ip?N;a $K 46<U $7 $^$9 !% F‘NI@hC<Bg $NCNG08-0l;a $K$O !$ Ccd% %7 %9 %F%‘ $N3+ H/ $K 4X $7 $F B?$/ $N=u 8@ $r$$ $? $@$-$^ $7 $? !% F‘ NI @h C< Bg :_ 3X ;~ $N:# 0l =$ ;a !" :# B< M’ L@ ;a $K $O Cc d% 1.0 $N3+ H/ $N :] $K <o !9 $N =uNO $r$$$? $@ $- $^ $7 $? !# N>;a $* $h $S Ccd% $N 3+H/ $K 6(NO $$ $? $@ $$$? >>K\8&5f << $N %a %s%P !< $K ?<$/46<U $7 $^$9 !# F‘ NI@hC<Bg $N</Ln@69(65<x $r BeI= $H $9$k !V F|K\8l %G %# %/ %F!< %7 %g %s 4pK\ %=%U %H %&%’ %"$N 3+H/ !W %0 %k !< %W $N J} !9 $K $O !" IP A IJ;lBN7O <-=q $NBgI} $J @0Hw $r 9T$C $F$$$? $@ $- $^ $7 $? !# FC $K !" 8f ?TNO $$$? $@ $$$?EE;R5;=QAm 9g 8& 5f=j $N0KF#;a !" ASTEM $N ;3ED FF;a $K 46<U $$ $? $7 $^$9 !# $^ $? !$ 0l ?M 0l?M $NL> $r 5s $2 $k $3 $H $O$G$-$^ $; $s $, !$ JUMAN %7 %9 %F%‘ $* $h $S Ccd% %7 %9 %F%‘ $K BP $7 $F B?$/ $N %3 %a %s %H $H <ALd $r$$ $? $@ $$ $?MxMQ <T $NJ}!9 $K 46<U $7 $^$9 !% J?@. 11 G/ 4 7n 20 F| K\ %7 %9 %F %‘ $K 4X$9$k$*Ld$$9g $o$;$O 0J2< $K $* 4j$$ $7 $^$9 !% ") 630-0101 F‘NI8)@86p;T9b;3D. 8916-5 F‘NI@hC<2J3X5;=QBg3X1!Bg3X >pJs2J3X8&5f2J >>K\8&5f<< Ccd%4IM}3+H/C4Ev<T=8CD T el: (0743)72-5240, F ax: (0743)72-5249 E-mail: chasen@cl.aist-na ra.ac.jp $^ $? 0J2< $N URL $K $F :G?7>pJs $r Ds6! $7 $F$$ $^$9 !% URL: http://cl.aist-na ra.ac.jp/lab/nlt/chasen.html 1

1 Ccd% $N ;HMQK! 1.1 %$ %s %9 %H !<%k <j=g 1. 4D6- $K 1~ $8 $F Makefile $N BINDIR, LIBDIR, CC, CFLAGS $J $I $N 9‘L\ $r =q $- 49 $($? 8e \ make " $r <B9T$9 $k !% $3 $l$K $h $C $F 3F %W %m %0 %i %‘ $, %3%s %Q %$ %k $5 $l $k !%<-=q $r :n@.$9$k$?$a$N %W %m %0 %i %‘ $O mkchadic/ 0J 2< $K !$Ccd%K\BN $N <B9T %U %! %$ %k $O chasen/chasen $K :n@.$5 $l $k !% 2. \ make dic " $r <B9T $9$k !% $3 $l$K$h $C $F %7 %9 %F%‘ <- =q $, :n@. $5 $l $k!% %7 %9 %F%‘ <- =q :n @. $K MW $9 $k ;~ 4V $O !$ <- =q $NBg $-$5 $H %^ %7 %s $N @-G= $K$b$h$k $, !$ 8= :_ $N<-=q $G $O !$ SP AR Cstation20 >e $G 2 !A 3 J, $G$"$k!% 8= :_ $NI8 =‘<-=q $K $h $j :G=*E* $K @8@.$5 $l $k%U %! %$ %k$H$=$N MFNL $O 0J2< $N DL$j !% dic/chadic.int Ls 8.6MB dic/chadic.pat Ls 1.3MB dic/chadic.ary Ls 0.9MB 3. \ make install " $r <B9T$9$k !%3F %U%! %$ %k$O !$ %G %U %) %k %H $G$O 0J2<$N>l=j $K %$ %s %9 %H !< %k $5 $l $k !% /usr/local/bin/chasen Ccd% $N <B9T %U %! %$ %k /usr/local/lib/chasen/chasenrc c hasenrc %U%! %$ %k /usr/local/lib/chasen/mkchadic/ <-=q $r :n@.$9$k $?$a$N %W %m %0 %i %‘72 /usr/local/lib/chasen/dic/ J8K! !& <-=q %U %! %$ %k $?$@ $7 !$Ccd%%i %$ %V %i %j chasen/libchasen.a $*$h $S Emacs MQ %$ %s %?%U%’ !< %9 chasen/chasen.el $O %$ %s %9 %H !< %k $5 $l $J $$ !% 4. %f!< %6 @l MQ $N chasenrc %U %! %$ %k $r Mx MQ $9 $k $K $O !$ chasenrc $r%f !< %6 $N %[ !< %‘ %G %# %l %/ %H %j $K .chasenrc $H$$$& L> A0 $G %3 %T !< $9 $k !% .chasenrc Fb $N !V J8 K! %U %!%$ %k !W $KJ8 K! <- =q $, B8 :_ $9 $k %G %# %l %/ %H %j !$ !V P A TDIC !W $K <-=q %U %! %$ %k $+$i 3HD%;R $r <h$j=| $$$?$b$N $r ;XDj $7 $F $* $/ !% 1.2 <B9TJ}K! %7 %9 %F%‘ $N<B9T %U %! %$ %k $O !$ chasen/chasen $K :n@. $5 $l !$ /usr/local/bin/chasen $J $I $K %$ %s %9 %H !< %k$5 $l $k!% � 7ABVAG2r@O $N <B9T Ccd% $O !$0J2< $N$h $& $K chasen %3 %^ %s %I $r <B9T$9$k $3 $H$K $h$j 5/F0$5 $l $k !% � � % chasen [ %* %W %7 %g %s ] [ %U %! %$ %k L> ...] � � I8=‘F~NO!$ $^ $? $O 0z?t $G ;XDj$5 $l $?%U%! %$ %k $+$i 0l9T $4 $H$K J8 $r FI $_9~ $s$G 7ABVAG2r@O=hM} $r 9T $J $& !% J8 ;z %3 !< %I $H $7 $F$O F|K\8l EUC $" $k$$ $O JIS(ISO-2022-JP) $r <u $1 IU $1 $k !% � =hM}FbMF %3 %9 %H :G>. ( $= $l $>$l $N 7ABV AG $N6h@Z $j $G :G>. %3 %9 %H $H$N :9 $, 5vMF $5 $l $k %3 %9 %H I}0JFb ) $N 2r $r5a $a !$ 7k 2L $r %* %W %7 %g %s $K =>$C $F I=<($9$k !%=PNO;~ $N J8;z %3 !< %I $O F|K\8l EUC $G $" $k !%3F %* %W %7 %g %s $N 0U L# $O <!@a $K $^ $H$a $k !% ;HMQNc F~NO %U %! %$ %k$r 0z?t $H $7 $F ;XDj $G$- $k !%0J2< $K ;HMQNc $r <($9 !% 2

� � % cat temp ;d $O :rF|3X9;$X9T$C $? !% % chasen temp ;d f %o%? %/ %7 / %o%? %7 g ;d L>;l - BeL>;l - 0lHL $O %o $O =u;l - 78=u;l :rF| %- %N !< :rF| L>;l - I{;l2DG= 3X9; %, %C%3!< 3X9; L>;l - 0lHL $X %( $X =u;l - 3J=u;l - 0lHL 9T$C f %$ / %f g %C 9T$/ F0;l - <+N) 8^CJ !& %+9TB%2;JX O"MQ%?@\B3 $? %? $? =uF0;l FC<l!&%? 4pK\7A !% !% !% 5-9f - 6gE@ EOS � � 1.3 <B9T;~ $N%* %W %7 %g %s 7A BV AG 2r @O $N<B9T $K$D$$ $F $O !$ $$$/ $D $+$N%* %W %7%g %s $, MQ0U $5 $l$F$$$k!% 0J 2< $K$= $l$r $^ $H$a$k!% -r $J $I 0z ?t $r$H$b$J $& %* %W %7 %g %s $G$O !$ %* %W %7 %g %s $H 0z?t $N 4V $K$O 6uGr $, $" $C $F$b $J $/ $F$b $+ $^ $o$J $$ !% � Ccd% $N 5/F0 $K $D$$$F$N%* %W %7 %g %s -s Ccd% %5!< %P$N 5/F0 -P port Ccd%%5!< %P$N %] !< %H HV9f$N;XDj ( -s %* %W %7 %g %s $H$H $b $K ;HMQ!$ %G %U %) %k %H CM $O 31000) -D host[:port] Ccd%%5!< %P $K @\B3 -R chasenrc %U%! %$ %k$r FI$_9~$^ $J$$ ( -D %* %W %7 %g %s $H$H $b $K ;HMQ ) -a 4D6-JQ?t CHASENSERVER $, $" $C $F$b %9 %? %s %I %" %m %s$G <B9T � 2r $, [#Kf@- $r 4^ $‘>l9g $N I=<(J}K! ( [#Kf@- $, $J $$ >l9g $O $I $N J}K!$bF1 $8 I=<( $H$J $k ) -b 8eJ}:GD90lCW $N 2r $r 0l$D $@$1 I=<($9$k ( %G %U %) %k %H ) -m [#Kf@- $N$"$k ItJ, $@$1!$J#?t $N 7ABVAG $r I=<($9$k -p [#Kf@- $N AH9g $; $r E83+ $7 !$ $9 $Y $F$N 2r $r 8DJL $K I=<($9$k � 3F7ABVAG $N I=<(J}K! -f %+ %i %‘ $r @0 $($F I=<( ( %G %U %) %k %H ) -e 40A4 $J 7ABVAG>pJs $r J8;z $G I=<( -c 40A4 $J 7ABVAG>pJs $r%3 !< %I $G I=<( -d 3F7ABVAG $r Prolog $N J#9g9‘ $G I=8= $7 !$ $= $l$i $r %j%9 %H $K $7 $?$b$N$r =PNO -v H~Cc $N$?$a$N >\:YI=<( -F format 7ABVAG $r format $G ;XDj$5 $l $? 7A<0 $G =PNO -Fh -F %* %W %7 %g %s $N =PNO %U%)!< %^%C %H $N%X%k %W $r I=<( � $=$N B> 3

-j 6gE@ $" $k$$ $O 6u9T $r J8 $N 6h@Z$j $H $7 $F 2r@O -w width %3 %9 %H I} $r ;XDj -C %3 %^ %s %I %$ %s %? %W %j %? $r ;HMQ -r rc file rc file $r chasenrc %U%! %$ %k$H $7 $F ;HMQ -L lang 8@8l $r ;XDj -h %X%k %W %a %C %;!< %8 $r =PNO -V Ccd% $N%P!< %8 %g %s $r =PNO -j %* %W %7 %g %s $K $D $$ $F Cc d% $G$O DL>o!$ 2~9T $r$b$C $F 0l $D $N F~NOJ8;zNs $N=*N; $H$9 $k!% $= $N$? $a !$ J8 $NESCf $G 2~9T $, A^F~ $5 $l $F $$ $k %U %! %$ %k$r 2r@O $7 $? >l9g !$@5 $7 $$ 7k2L $, F@ $i $l $J $/ $J $k $3$H $, B?$$!% $= $N$h $& $J $H$- $O -j %* %W %7%g %s$r $D $1 $k $H !$ 6g E@ $J $I ( %G %U%) %k %H $G$O !V !% !# !* !) !W $N 4 J8;z ) $" $k$$ $O 6u9T $r J8 $N 6h@Z$j $H $7 $F 2r@O $r 9T $& $h $& $K$J $k!% $^ $? !$ Ccd% 1.5 0J9_ $G $O chasenrc %U%! %$ %k$N !V 6h@Z $jJ8;z !W $N9‘L\ $r ;XDj$9$k $3$H $K $h$j !$ -j %* %W %7 %g %s $r $D $1 $? ;~ $N J8 $N 6h@Z$jJ8;z $r @_Dj$9$k $3$H $, $G $- $k!% 1.4 Ccd% %5!< %P$H%/%i %$ %" %s %H $N ;HMQK! Ccd% 1.5 0J9_ $G$O !$%/ %i %$ %" %s %H $+$i Ccd% %5!< %P $K @\B3 $7 $F 7ABVAG2r@O $r 9T $& $3$H $,$G $- $k !%Ccd% %5!< %P$r MxMQ $9$k $K$O !$ $^ $:!$ 0J2< $N$h $& $K F~NO $7 $F %5!< %P$r 5/F0$9$k!% � � % chasen -s � � <! $K -D %* %W %7 %g %s $r $D $1$F Ccd% $r <B9T $9$k $H !$ %/ %i %$ %" %s %H$, 5/F0 $7 %5!< %P $K @\B3 $7 $F 7ABVAG2r@O $r 9T $& !% $3$3$G !$ server $O Ccd% %5!< %P$r N)$A>e $2 $? %^ %7 %s $N%[ %9 %H L> $G$" $k !% � � % chasen -Dserver filename � � Ccd% %5!< %P$G$O !$ %G %U %) %k %H $G%] !< %H HV9f 31000 $r ;H $& !% $3$N %] !< %H HV9f $r JQ99$9$k $K$O !$ -P %* %W %7 %g %s $r $D $1 $F Ccd%%5!< %P$r 5/F0$9$k!% � � % chasen -s -P31234 � � $^ $? !$ %/ %i %$ %" %s %H $N 5/F0;~ $K$O -D %* %W %7 %g %s$G %5!< %P L> $N 8e $m $K ‘:’( %3%m %s ) $r $D $1!$ %] !< %H HV9f $r ;XDj $9 $l $P $h$$ !% � � % chasen -Dserver:31234 filename � � $^ $? !$0J2< $N$h $& $K 4D6- JQ?t CHASENSERVER $r @_Dj$9 $k $3$H $K $h$j !$ -D %* %W %7 %g %s $r $D $1 $J $/ $F$b Cc d% $N %/ %i %$ %" %s %H$, 5/F0$5 $l $k$h $& $K$J $k!% � � % setenv CHASENSERVER server:31234 � � 5U $K !$4D6-JQ?t CHASENSERVER $r @_Dj $7 $F $$ $k>l9g $G $b %9 %? %s %I %" %m %s $G Ccd% $r <B9T $7 $? $$$H$-$O !$ -a %* %W %7 %g %s $r $D $1 $F 5/F0$9 $l $P $h$$ !% Cc d% %5 !< %P $r5/ F0 $9 $k $H !$ %9 %? %s %I %"%m %s $N;~ $HF1 $8 $h $& $K chasenrc %U %! %$ %k $rFI $_9~ $_!$ <- =q $dJ8 K! %U %! %$ %k $, FI$_9~$^ $l $k !%%/ %i %$ %" %s %H B& $G$O %5!< %P $, FI$_9~ $s$@ <-=q $H J8K! %U %! %$ %k $, MQ $$ $i $l $k !% $D$^ $j !$ %/ %i %$ %" %s %H $N 5/F0 ;~ $K$O chasenrc %U%! %$ %k $N !V J8K! %U%! %$ %k !W !V P A TDIC !W $N 9‘ L\ $O L5 ;k$5 $l !$ $= $l 0J 30$N 4

9‘L\ $@$1 $, M-8z $H$J $k !% $b $7 !$ <- =q $d J8K! %U %! %$ %k $@$1$G$J $/B> $N9‘L\ $K $D$$$F$b%5!< %P$H F1 $8 @_Dj $G $h $1 $l $P !$%/ %i %$ %" %s %H $N 5/F0;~ $K -R %* %W %7 %g %s $r $D $1 $k $3 $H$G chasenrc %U%! %$ %k$r FI$_9~$^ $:$K 2r@O $r 9T $o$; $k $3$H $, $G $- $k!% 1.5 =PNO %U %) !< %^%C %H -F %* %W %7%g %s$d !$ chasenrc %U %! %$ %k$N !V =P NO %U %) !<%^ %C %H !W $G =P NO %U %) !<%^ %C %H $r ;XDj $9 $k $3 $H $K$h$j !$ 2r @O7k2L $N =PNO7A<0 $r JQ $( $k $3$H $, $G $- $k!% =P NO %U %) !< %^ %C %H $NJ8;z Ns $NKv Hx $K ‘ \n ’ $, $" $l $P !$ 3F 7A BV AG >p Js $NI= <( $4 $H $K 2~9T $r9T $$!$ J8 Kv $N<! $K ‘ EOS ’ $N 1 9T $r =PNO$9$k!%KvHx $K ‘ \n ’ $, $J$1 $l $P !$ 1 J8Cf$N7ABVAG>pJs $r 1 9T $G =PNO $7 !$9TKv $K 2~9T $r I=<($9$k !% =PNO %U%)!< %^%C %H $N ;HMQNc $r$$ $/$D $+ $" $2 $k !% � %G %U %) %k %H ( -f %* %W %7 %g %s ) $H F1MM $N =PNO (v-gram HG$N>l9g ) "%m\t%y\t%M\t%U(%P-)\t%T \t%F \n" $^ $? $O "-f" � 8+=P $7 !$FI $_ !$IJ;l $r%? %V $G 6h@Z$C $F I=<( (v-gram HG $N >l9g ) "%m\t%y\t%P-\n" � J, $+ $A=q$- "%m " � 4A;z $+$J JQ49 "%y" � %k %S $D$- I=<( "%r ()" =PNO %U%)!< %^%C %H $N JQ49J8;z $N 0lMw $r 0J2< $K <($9 !% 5

JQ49J8;z 5!G= %m 8+=P $7 ( =P8=7A ) %M 8+=P $7 ( 4pK\7A ) %y FI$_ ( =P8=7A ) %Y FI$_ ( 4pK\7A ) %rABC %k %S $D$-$N 8+=P $7 ("A 8+=P $7 B FI$_ C" $H I=<( )( "( 1) %i 0UL#>pJs %Ic 0UL#>pJs ( 6uJ8;zNs $+ "NIL" $J $i J8;z c)( "( 1) %Pc 3F3,AX$NIJ;l $r J8;z c $G 6h@Z$C $? J8;zNs (v-gram HG$N$_ ) %Pnc 1 !A n(n:1 !A 9) 3,AXL\$^ $G $N IJ;l $r J8;z c $G 6h@Z$C $? J8;zNs (v-gram HG$N$_ ) %h IJ;l$NHV9f %H IJ;lJ8;zNs %Hn n(n:1 !A 9) 3,AXL\$NIJ;l ( $J $1 $l $P :G$b?<$$3,AX )(v-gram HG$N$_ ) %b IJ;l:YJ,N‘$NHV9f (v-gram HG$N>l9g $O 0) %BB IJ;l:YJ,N‘ ( $J $1 $l $P IJ;l ) %Bc IJ;l:YJ,N‘ ( $J $1 $l $P J8;z c)( "( 1) %t 3hMQ7?$NHV9f %Tc 3hMQ7? ( $J $1 $l $P J8;z c)( "( 1) %f 3hMQ7A$NHV9f %Fc 3hMQ7A ( $J $1 $l $P J8;z c)( "( 1) %c 7ABVAG$N %3 %9 %H %S 2r@OJ8A4BN %pi %Q %9 $NHV9f %ps %Q %9 $N7ABVAG$N3+;O0LCV %pe %Q %9 $N7ABVAG$N=*N;0LCV +1 %pc %Q %9 $N %3 %9 %H %ppiC A0 $K @\B3$9$k%Q %9 $NHV9f $r J8;z C $G 6h@Z$jNs5s %ppcC A0 $K @\B3$9$k%Q %9 $N %3 %9 %H $r J8;z C $G 6h@Z$jNs5s %?B/STR1/STR2/ IJ;l:YJ,N‘ $, $" $l $P STR1 !$ $J $1 $l $P STR2( "( 2) %?I/STR1/STR2/ 0UL#>pJs $, NIL $G $b "" $G $b$J $1 $l $P STR1 !$ $= $& $G$J$1 $l $P STR2( "( 2) %?T/STR1/STR2/ 3hMQ $, $" $l $P STR1 !$ $J $1 $l $P STR2( "( 2) %?F/STR1/STR2/ %?T/STR1/STR2/ $H F1 $8 %?U/STR1/STR2/ L$CN8l $J $i STR1 !$ $= $& $G$J$1 $l $P STR2( "( 2) %U/STR/ L$CN8l $J $i " L$CN8l " !$ $= $& $G$J$1 $l $P STR( %?U/ L$CN8l /STR/ $H F1 $8 )( "( 2) %% % $=$N$b$N . %U %# !< %k %I I} $r ;XDj - %U %# !< %k %I I} $r ;XDj 1-9 %U %# !< %k %I I} $r ;XDj \n 2~9TJ8;z \t %? %V \\ \ $=$N$b$N \’ ’ $=$N$b$N \" " $=$N$b$N "( 1 A,B,C,c $, 6uGrJ8;z $N ;~ $O 2?$bI=<( $7 $J $$ "( 2 ‘/’ $K$O G$0U$NJ8;z $, ;H $( $k !%$^ $? !$3g8L \ (){}[]<> " $r MQ$$ $? 0J2<$N$h $& $J 7A<0 $, ;H $( $k !% 6

%?B(STR1)(STR2) %?B{STR1}/STR2/ %?U[STR] 1.6 %3%^ %s %I %$ %s %? %W %j %? -C %* %W %7 %g %s$K $h$j Ccd%<B9T;~ $K 0J2<$N %3 %^ %s %I $r BPOCE* $K M? $( $k $3$H $, =PMh$k !% %3 %^ %s %I #V -V %* %W %7 %g %s $H F1 $8 !% #F -F %* %W %7 %g %s $H F1 $8 !% $? $@ $7 !$ %U%)!< %^%C %H J8;zNs $r %/ %*!< %H $9$k I,MW $O$J $$ !% #w [ ?t;z ] %3 %9 %H I} $N JQ99!%Nc !’ #w 500 #i MM !9 $J >pJs $N =PNO!% #e [ C18l ] <-=q $K C18l $, F~$C $F$$ $k $+ D4 $Y $k!%Nc !’ #e Ccd% #q Ccd% $N =*N;!% #a <-=q $X$N C18l $N DI2C!% #f C18l $r DI2C$9$k<-=q $N ;XDj!% #s C18lDI2C8e $N%Q %H %j %7%" LZ $N%;!< %V !% Cm0U � #a , #f , #s $O !$Ccd% $N2r@O7k2L $r ;k3P2= $9$k %W %m %0 %i %‘ !V H~Cc !W MQ $N %3 %^ %s %I $J$N$G !$ L50G $K <B9T $7 $F$O $J$i$J $$ !% � %3 %^ %s %I $H 0z?t $N 4V $O I, $: %9 %Z!< %90lJ8;z $G$J$1 $l $P $J$i$J $$ !% 2 c hasenrc %U %! %$ %k c hasenrc %U %! %$ %k$O 7ABVAG2r @O %W %m %0 %i %‘ $K I,MW $J MM !9 $J A*Br;h $r Dj5A $9$k $? $a $K MQ $$ $i $l $k !% $3 $l$i $N Dj 5A $O DL>o!$ MxMQ<T $N %[!<%‘ %G %# %l %/ %H %j $K$" $k ‘ .chasenrc ’ $H $$ $& %U %! %$ %k$K 5-=R $5 $l $k!% 5/ F0;~ %* %W %7 %g %s $J $I $K $h $C $F c hasenrc %U %! %$ %k$r ;XDj $9$k $3 $H$b $G$- $k !% 6qBN E* $K$O <! $N$h $& $J M%@h=g0L $G c hasenrc %U%! %$ %k $, FI $_ 9~$^ $l $k!% 1. 5/F0;~ $K -r %* %W %7 %g %s$G ;XDj$5 $l $?%U%! %$ %k !% 2. 4D6-JQ?t CHASENRC $G ;XDj$5 $l $?%U%! %$ %k !% 3. MxMQ<T $N%[!< %‘ %G %# %l %/ %H %j $K$" $k .chasenrc !% 4. Cc d% %$ %s%9 %H!< %k ;~ $K %$ %s%9 %H!< %k $5 $l $? c hasenrc %U %! %$ %k!% DL >o $O /usr/local/lib/chasen/chasenrc !% @_ Dj9‘ L\0l Mw $r 0J2< $K <( $9 !% $3$N $& $A!$ !V J8K! %U %! %$ %k !W !$ !V PATDIC !W $^ $? $O !V SUFDIC !W !$ !V L$CN8l IJ;l !W !$ !V IJ;l %3 %9 %H !W $O I, $: ;XDj$5 $l $F $$ $J $1 $l $P $J$i$J $$ !% 1. J8K! %U %! %$ %k$N %G %# %l %/ %H %j J8K!%U %! %$ %k ( grammar.cha, ctypes.cha, cforms.cha, connect.cha.c ) $, B8:_$9 $k %G %# %l %/ %H %j $r ;XDj$9$k!% � � ( J8K! %U%! %$ %k /usr/local/lib/chasen/dic) � � 2. %7 %9%F%‘ <-=q %7 %9 %F %‘ <-=q ( chadic.int ) $H %$ %s%G %C %/ %9 %U%! %$ %k ( chadic.pat $^$?$O chadic.ary ) $r !$ %U %! %$ %k L> $+$i KvHx $N3HD%;R $r =| $$ $?$b$N $r 5-=R $9$k $3$H $K $h $C $F ;XDj $9$k!% J#?t AH $_ $N<-=q $r ;XDj $9$k $3 $H$b $G$- 7

$k !%Nc $( $P 0J2< $N$h $& $K ;XDj$9$k!% � � (PATDIC /usr/local/lib/chasen/dic/chadic /home/mydir/chasen/dic/mydic) � � $3 $N Nc $G$O !$FsAH$_ $N <- =q ( chadic.int , chadic.pat $*$h $S mydic.int , mydic.pat ) $r ;X Dj $7 $F $$ $k !% <-=q0z $- $K :] $7 $F$O !$ $3 $l$i $N <-=q $N N>J} $, MQ $$ $i $l $k !% 1 !% <-=q0z $- $K SUF AR Y 2 $r ;H $&>l9g $O !V SUFDIC !W $r ;XDj$9$k!% � � (SUFDIC /usr/local/lib/chasen/dic/chadic) � � SUFDIC $O P A TDIC $K Hf $Y!$ :G =i $K %$ %s %G%C %/ %9 %U %! %$ %k $rFI $_9~$‘ ;~ 4V $O C; $$ $, !$ 8! :w B. EY <+ BN $O CY $$ $H$$ $& FC D’ $,$"$k!% 2r @O ;~ 4V $rC;$/ $9 $k $K $O !$ 2r @O J8 $NNL $, >/ $J$$ $H$- $O SUFDIC !$ B? $$ $H$- $O P A TDIC $r ;H $& $H$h$$ !% ;H MQ $9 $k <- =q $N :G Bg ?t$O !$ P A TDIC, SUFDIC $H $b 5 8D$K @_ Dj $5$l $F $$ $k !% $3$l $r JQ 99 $7 $? $$ >l 9g$O !$ chasen/pat.h $N MAX DIC NUMBER $N CM $r JQ99 $7 $F%3 %s %Q %$ %k $7 $J $*$; $P $h$$ !% 3. L$CN8l $N IJ;l L$CN8l $, H/8+$5 $l $? ;~ $K !$ $=$N8l $r $I $N $h $& $J IJ;l $H $7 $F O"@\5,B’ $r E,MQ $9$k $+$r ;X<( $9$k!% J#?t $NIJ;l $r ;XDj $7 $? ;~ $O !$ $= $l $>$l $N IJ;l $K $D$$ $F O"@\5,B’ $, E,MQ$5 $l $k !% � � ( L$CN8lIJ;l ( L>;l %5 JQ@\B3 )) ; 1 8D$NIJ;l $r ;XDj ( L$CN8lIJ;l ( L>;l %5 JQ@\B3 ) ( L>;l 0lHL )) ; J#?t$NIJ;l $r ;XDj � � 4. IJ;l $N%3%9 %H 7ABVAG2r @O %W %m %0 %i %‘ $G$O !$ 2r@O7k 2L $N M%@h>pJs $r%3 %9 %H $H $7 $F 7W;; $7 $F $$ $k!% 2r@O $K [#Kf@- $, $" $k>l9g $O !$ %3 %9 %H $N Am7W $, Dc $$ $b $N $rM%@h $9 $k $3 $H $K$J$C $F$$$k!% !V IJ;l %3 %9 %H !W $G $O !$ 3F IJ;l $N %3 %9 %H $N G\N( $H !$ !V L$CN8l !W $K $D$$ $F$N%3 %9 %H $r Dj5A$9$k!% %3 %9 %H $O @5@0?t $N CM $r$H $k !% � � ( IJ;l %3 %9 %H ((*) 1) (( L$CN8l ) 500) (( L>;l ) 2) (( L>;l 8GM-L>;l ) 3) ) � � F1 $8 IJ;l $K BP $7 $F%3 %9 %H $N Dj5A $, J#?t2s ;XDj $5 $l $F $$$k>l9g $O !$ 8e $N$b $N $, M%@h $5 $l $k!% >e $N Nc $G $O !$ !V L> ;l !W $N 7ABVAG $N %3 %9 %H $O 2 G\ $K$J $k $, !$ !V tt L> ;l - 8GM-L>;l !W 0J2< $K :Y J,N‘$5 $l $k L>;l$N 7ABVAG$N %3 %9 %H $O 3 G\ $K$J $k !%$^ $? !$@hF, $N ‘ (*) ’ $N ;X Dj $K $h$j !$ $3 $3 $G L@<( E* $K Dj5A $5 $l$F$$ $J$$7ABV AG $N %3 %9 %H$O $9 $Y $F 1 G\ ( $= $N$^ $^ $N %3 %9 %H CM ) $H$J $k!% L$ CN8l $N 7ABVAG $N %3 %9 %H CM $O $9$Y $F 500 $K $J $k !% 5. O"@\ %3%9 %H $H 7ABVAG %3%9 %H $N AjBPE* $J =E $_$N Dj5A 7ABVAG2r @O $K $* $1 $k %3 %9 %H $N 7W;; $O 7ABVAG $N %3 %9 %H $H O"@\ $N %3 %9 %H $N Am7W $H $7 $F 7W;; $5 $l $k!% $3 $l$i Fs<o N‘ $N %3 %9 %H $K 0[ $J $k=E $_ $r 3] $1$? $$ >l9g $K $O !$ $= $l $r ;XDj$9$k $3$H $, $G $- $k!% 2r@O7k 2L $N %3 %9 %H $O $= $l $> $l $N%3 %9 %H $K $3$3$G ;XDj$5 $l $? =E $_ $r >h $8 $? CM $N Am7W $H $7 $F 7W;;$5 $l $k !% 1 0lAH$N<-=q $K$O F10l$N7ABVAG$NEPO? $O 9T $J$o $l $J $$ $, !$J#?t $N<-=q $K F1 $8 7ABVAG $, EPO?$5 $l $F $$ $k>l9g $O$" $j F@$k!% $3$N$h $& $J >l9g $O !$F1 $8 7ABVAG $, J#?tF@ $i $l $k $3$H $K$J $k!% 2 SUF AR Y $O J8;zNs8!:w%Q%C%1!< %8$G$" $k !%>\ $7 $/ $O http://cl.aist-nara.ac.jp/lab/nlt/ss/ $r ;2>H!% 8

� � ( O"@\ %3 %9 %H =E$_ 1) ; %G %U %) %k %H CM ( 7ABVAG %3 %9 %H =E$_ 1) ; %G %U %) %k %H CM � � $^ $? !$ 7ABVAG 2r@O $N 2aDx $K $*$$ $F !$ >o $K%3 %9 %H$, :GDc $N7k2L $r =P$9 $N $G $O$J $/ !$ $" $kDxEY $N %3 %9 %H I} $r 5v MF $7 $?$$ >l9g $, $" $k !% $3$N 5vMFI} $r ;XDj$9$k $3$H $, $G $- $k !% � � ( %3 %9 %H I} 0) ; %G %U %) %k %H CM � � 6. L$Dj5AO"@\ %3%9 %H $N Dj5A O"@\5,B’ %U %! %$ %k $K O"@\5,B’ $, Dj5A$5 $l $F$$$J$$ 7ABVAG4V $NO"@\ %3 %9 %H $r ;XDj$9$k!% L$ Dj5AO" @\ %3 %9 %H $r @_Dj $7 $J $$ $+ !$ $"$k$$ $O 0 $r ;XDj $9$k $H !$ O" @\ 5,B’ $, Dj5A $5 $l $F$$$J$$7ABVAG $I $& $7 $O 7h $7 $F O"@\ $7 $J$$ $H $$ $&0UL# $K$J $k !% � � ( L$Dj5AO"@\ %3 %9 %H 500) � � 7. =PNO %U %) !<%^%C %H =PNO %U%)!< %^%C %H $r ;XDj$9$k $3$H $K $h $j !$2r@O7k2L $N =PNO7A<0 $r JQ $( $k $3$H $, $G $- $k !% � � ( =PNO %U %)!<%^%C %H "%m\t%y\t%P-\n") � � >\ $7 $/ $O 1.5 @a $r ;2>H $N$3 $H !% 8. BOS J8;zNs 2r@O 7k 2L $NJ8F, $K I=<( $9$k J8;z Ns $r ;XDj $9 $k!% \ %S " $r ;H $& $H 2r@O J8 A4 BN $r I=<( $G$-$k!% %G %U%) %k %H $O 6uJ8 ;zNs ( $D$^$j2? $b I=<( $7 $J $$ ) !% � � (BOS J8;zNs " 2r@OJ8 : [%S]\n") � � 9. EOS J8;zNs 2r @O 7k 2L $NJ8 Kv $K I=<( $9 $k J8 ;z Ns $r;X Dj $9 $k !% \ %S " $r ;H $& $H2r @O J8 A4 BN $rI=<( $G$-$k !% %G %U %) %k %H$O \ EOS n " !% � � (EOS J8;zNs " J8Kv \n") � � 10. O"7kIJ;l $" $k IJ ;l$N 7A BV AG $, O" B3 $7 $F =P 8= $7 $?$H $-$K !$0l$D$N 7A BVAG$H $7 $F O" 7k $7 $F =P NO$5$; $k$H$-$K ;H MQ$9 $k !% Nc $( $P � � ( O"7kIJ;l ( L>;l ?t ) ( 5-9f )) � � $H Dj5A $9$k $H !$ O" B3 $7 $? !V L>;l - ?t !W $H O"B3 $7 $? !V 5-9f !W $, $= $l $>$l 0l $D $N7ABV AG $H $7 $F =PNO $5 $l $k $h $& $K $J $k !% $? $@ $7 !$ !V L>;l - ?t !W $H !V FC<l !W $, O"B3 $7 $F $$$k >l9g $O O"7k $5 $l$:!$ JL!9 $N 7ABVAG $H $7 $F =PNO$5 $l $k !% 11. 6h@Z$jJ8;z -j %* %W %7 %g %s $r $D $1$? ;~ $NJ8 $N6h@Z $jJ8;z $r JB $Y !$ 0l $D $NJ8;zNs $K $7 $?$b$N $r ;XDj$9$k (1.3 @a;2>H ) !% 6h @Z$jJ8;z $K$O A43QJ8;z!$H>3QJ8;z $N N>J} $r ;HMQ$9$k $3$H $, $G $- $k !%Nc $( $P � � ( 6h@Z$jJ8;z " !# !% !" !$ !* !) .,!? ") � � $H Dj5A $9$k $H !$ A4 3QJ8 ;z $N !V !# !% !" !$ !* !) !W $N $$ $: $l$+ !$ $^ $? $O H>3QJ8 ;z $N \ .,!? " ( 6uGrJ8 ;z $, F~$C $F$$$k $3$H$K Cm0U ) $N$$$: $l$+ $N J8;z $, J8 $N 6h@Z$j $H$J $k !% 9

3 Ccd% %i %$ %V %i%j Ccd% %i %$ %V %i %j lib/libchasen.a $r MxMQ$9$k $3$H$G !$Ccd% $N%b %8 %e !< %k$r B> $N %W %m %0 %i %‘ $K AH $_ 9~ $‘ $3$H $, $G $- $k!%MxMQ $G$- $k %i %$ %V %i %j4X?t $K$O 0J2< $N$b$N $, $" $k!% int chasen getopt argv(char **argv, FILE *fp) extern int Cha optind; Cc d% $K %* %W %7 %g %s $r EO$9 !% $b $7 Ccd%$N =i 4| 2= $, 9T $o $l $F $$$J$1$l $P !$=i4| 2= $r 9T$C $F$+$i %* %W %7 %g %s $N @_Dj $r 9T $& !% Ccd% %i %$ %V %i %j $G $O %9 %? %s %I %"%m %s$K$h$k2r @O $N $_ $,$G$- $k!% -s , -D $J $I %5!< %P $d %/ %i %$ %" %s %H$K 4X $9$k %* %W %7 %g %s$O MxMQ $G $-$J$$ !% argv $K$O%3%^ %s %I %i %$ %s %* %W %7%g %s$H $7 $F NULL $G =* $o$kJ8 ;z Ns $NG[Ns $r ;XDj $9 $k!% $? $@ $7 argv[0] $O %W %m %0 %i %‘ $N %U %! %$ %k L> $G$" $k!% %* %W %7 %g %s ;XDj $K 8m $j $, $" $C $?>l9g!$ %U %! %$ %k !& %] %$ %s %? fp $K %(%i!< %a %C %;!< %8 $r =PNO$9$k !% $? $@ $7 fp $, NULL $N ;~ $O 2?$b=PNO $7 $J $$ !% %* %W %7 %g %s ;XDj $K 8m$j $, $J$1 $l $P 0 $r !$8m $j $, $" $l $P 1 $r JV$9 !% 30ItJQ?t Cha optind $K$O =hM} $7 $? %* %W %7 %g %s ( argv[0] $r 4^ $‘ ) $N ?t $, 3JG<$5 $l $k!% 0J 2< $K ;H MQ Nc $r <($9 !% chawan $H $$ $& %W %m %0 %i %‘ $K $*$$$F !$ \ -r /home/rikyu/chasenrc.proj -j " $H $$ $& %* %W %7 %g %s $r Ccd% $K EO $7 $F $$ $k !% $3$N 4X?t$N<B9T8e Cha optind $K$O 4 $, BeF~ $5 $l $k !% � � char *option[] = {"chawan", "-r", "/home/chamise/chasenrc.proj", "-j", NULL}; chasen_getopt_argv(option, stderr); � � int chasen fparse(FILE *fp in, *fp out) int chasen sparse(char *str in, FILE *fp out) char *chasen fparse tostr(FILE *fp in) char *chasen sparse tostr(char *str in) %9%? %s %I %" %m %s $G $N 7ABV AG2r @O $r 9T $& !% $b $7 Cc d% $N =i4| 2= $, 9T $o $l $F $$$J$1 $l $P !$=i4|2= $r 9T$C $F $+$i 7ABVAG2r@O $r 9T $& !% F~NO $H =PNO $, %U%! %$ %k$G $" $k $+ J8;zNs $G $" $k $+$K $h $C $F !$ 4 $D$N 4X?t $, $" $k !% chasen fparse() , chasen fparse tostr() $O%U %!%$ %k !& %] %$ %s%? fp in $+ $iFI $_9~ $s $@J8 ;z Ns $r2r @O $9 $k!% J8 ;z %3!< %I $H $7 $F $OF|K\ 8l EUC $"$k $$ $O JIS(ISO-2022-JP) $r <u $1 IU $1 $k!% chasen getopt argv() $G -j %* %W %7 %g %s $r ;XDj $7 $?$H$- $O !$6gE@ $J $I $r J8 $N 6h@Z$j $H $7 $F 2r@O $r 9T $& !% chasen sparse() , chasen sparse tostr() $O J8 ;z Ns str in $r 2r @O$9 $k !%J8;z %3 !< %I $H $7 $F$O F| K\ 8l EUC $" $k$$ $O JIS(ISO-2022-JP) $r <u $1 IU $1 $k !% chasen fparse() , chasen sparse() $O 2r @O 7k 2L$r%U%! %$ %k!&%] %$ %s %? fp out $K =P NO$9 $k !% %3 %^ %s %I %b !< %I $G ‘ #q ’ $r <B9T $7 $F Ccd% $r =*N; $7 $?$H$- $O 1 $r !$ $= $l 0J30 $N$H$- $O 0 $r JV$9 !% chasen fparse tostr() , chasen sparse tostr() $O 2r@O7k2L $r Ccd%FbIt $G 3NJ] $7 $? %a %b %jNN0h $K 3JG< $7 !$ $= $N %] %$ %s %? $r JV $9 !% $3$NNN0h $O !$ <! $K chasen fparse tostr() , chasen sparse tostr() $r 8F $S =P$9$^ $G M-8z $G $" $k !% %3 %^ %s %I %b !< %I $G ‘ #q ’ $r <B9T $7 $F Ccd% $r =*N; $7 $?$H$- $O NULL $r JV$9 !% 4 B> $N %7 %9%F%‘ $+ $i $N MxMQ 4.1 Prolog $+$i $N ;HMQ � 4pK\E*9=@. 10

Cc d% %7 %9 %F %‘ $, 7A BV AG 2r @O$r 9T $J $C$? 7k 2L $r !$ SICStus Prolog $, %Q %$ %W $r 2p $7 $F <u $1 $H $k$H $$ $&9=@. $K $J $C $F$$ $k !% � F0:n4D6- Ccd% $, 2>Dj $9 $k Prolog =hM} 7O $O !$ SICStus Prolog Release 3 $G$" $k!% F| K\ 8l $r MQ $$$k $? $a $K $O !$ 4D 6- JQ ?t SP CTYPE $N CM $r euc $K @_Dj$9 $kI,MW $, $" $k!% 6qBN E* $K$O !$ Nc $( $P <! $N0l9T $r MxMQ<T $N .login %U %! %$ %k$J $I $K 4^ $a $l $P $h$$ !% � � setenv SP_CTYPE euc � � � 5/F0J}K! Prolog $r 5/F0 $7 !$ ‘ prolog/chasen user.pl ’ $r consult $b $7 $/ $O compile $9$k !% ‘ prolog/chasen user.pl ’ $O %f !<%6@_Dj MQ %U %! %$ %k$J$N $G !$ %f!<%6 $, 3F<+ $N %G %# %l %/ %H %j $K%3 %T !< $7 $F 3F <+ $N @_Dj $r 9T $J $& $3$H$r A0Ds $H $7 $F $$ $k !% 2r@O $O !$0J2< $N MWNN $G%U%! %$ %k C10L $G 9T $J $& $3$H $, $G $- $k !% � � | ?- cha.} Input file name? F~NO %U %! %$ %k L> .} Output file name? =PNO %U %! %$ %k L> .} � � F~NO %U %! %$ %k L>!$=PNO %U %! %$ %k L> $r \user" $H $9 $k $H !$C<Kv $+$i$N F~=PNO $, 2DG= $G$" $k !% � � | ?- chatty. � � $H $9 $l $P !$I8=‘F~NO $+$i F~NO $7 !$I8=‘=PNO $X 7k2L $r =PNO$9$k $3$H $, $G $- $k !% � =hM}FbMF Prolog B& $+$i$N 0l2s $N8F $S =P $7 $K $h$C $F !$ Cc d% %7 %9 %F%‘ $H$N%Q %$ %W$, %*!< %W %s $5 $l $k !% 8F $S =P $7 $, =*N; $9 $k $H%Q %$ %W$, JD $8 $i $l $k!% Prolog B& $O !$ Cc d% %7 %9 %F%‘ $, 7ABV AG 2r @O $r9T $J$C $?7k2L $r <u $1$H$k $@ $1 $G$"$k!% 0l$D $N 7ABVAG $K $D$$ $F !$ Prolog B& $, <u $1$H $k %G !<%? $O !$ morph([ <1 JL ;R (ID), 3+ ;O 0L CV (F rom), =* N; 0L CV (T o), %3 %9 %H (Cost), 8+ =P $7 8l (Md), FI $_ (Ym), 4pK\ 7A (Kh), IJ;l L> (Hn0), IJ;l :Y J, N‘ (Hn), 3hMQ 7? L> (KT), 3hMQ 7A L> (KF), 0UL# >p Js (Imi), 7A BVAG %3 %9 %H (MrphCost), A0@a 7ABV AG $H$N@\B3 %3 %9 %H $N %j%9 %H (PreCCL), A0@\ 7A BV AG $N<1JL ;R $N %j%9 %H (PreIDL)]) $H$$ $& J# 9g 9‘ $G$"$k!% $^ $?!$ Cc d% %7 %9 %F%‘ $+ $i %G !<%? $r<u $1 $H$k=h M} $O !$ ‘ prolog/chasen.pl ’ Cf $N cha/3 $K $*$$ $F !$ read(+ Str,-MorphList ) $K $h$C $F>e=R $NJ#9g9‘ $N %j%9 %H MorphList $r FI $_9~$‘ $H$$ $& 7A $G 9T $J $o $l $F $$ $k !% Prolog HG $N =PNO %* %W %7 %g %s$O !$ e : 40A4 $J 7ABVAG>pJs $r J8;z $G I=<( ( %G %U %) %k %H ) f : %+ %i %‘ $r @0 $($F I=<( s : 8+=P $7 $H IJ;lL> $r I=<( $G $" $j !$=R8l cha print form/1 $K $h$j JQ99$9$k $3 $H $, $G $- $k !% 4.2 Emacs $+$i $N ;HMQ Cc d% %/ %i%$ %" %s %H$N Emacs Lisp HG%$ %s%? %U %’ !< %9 chasen.el $r;H $& $3 $H $K $h $j !$ Emacs >e $G7A BV AG 2r @O $r9T $& $3 $H $, $G $- $k !% chasen.el $r Mx MQ $9 $k $K $O chasen/chasen.el $r %$ %s %9 %H!< %k ( Nc $( $P /usr/local/lib/mule/site-lisp/ $K%3 %T !< ) $7 !$ .emacs Cf $G Ccd% %5!< %P$N%[ %9 %H L> $H %] !< %H HV9f $N @_Dj!$ autoload $N ;XDj $r 9T $& !% 11

� � (setq chasen-server-host "kyusu") (setq chasen-server-port 31234) ; %G %U %) %k %H $O 31000 (autoload ’chasen-region "chasen" "ChaSen client" t) (autoload ’chasen-line "chasen" "ChaSen client" t) (autoload ’chasen-highlight-class-region "chasen" "ChaSen client" t) (autoload ’chasen-property-class-region "chasen" "ChaSen client" t) � � $= $l $>$l $N 4X?t $N >\:Y $K $D$$ $F $O c hasen.el $N @hF, $N %3 %a %s %H ItJ, $r ;2>H $N $3$H !% ;29MJ88% [1] 1W2,N4;V !$ED7&9TB’ !’ !X 4pACF|K\8lJ8K! { 2~D{HG { !Y $/$m $7 $*=PHG !$ 1992. [2] L/LZM5!$ >>K\ M5 <#!$ D9 Hx bC !’ !V HFMQF| K\ 8l<- =q $* $h $S 7ABVAG 2r@O %7 %9 %F%‘ !W >pJs =hM} 3X 2qBh 42 2sA49q Bg 2qM=9F=8 !$ 1991. [3] >> K\ M5 <# !$9u66Dw IW !$1’DE O$ Ip ?N !$L/LZ M5 !$D9Hx ?? !’ F| K\ 8l7A BV AG 2r @O %7 %9%F %‘ JUMAN ;HMQ @b L@ =q v ersion 2.0 !$ NAIST T ec hnical Rep ort, NAIST-IS-TR94025 !$ 1994. [4] KL Fb 7< !$;32< C# M: !$>>K\ M5<# !’ !V F| K\8l7ABV AG2r@O %7 %9 %F %‘ $X$N 2DJQD9O" @\5,B’$N <BAu !W , 8@8l =hM} 3X2qBh;02sG/<!Bg2qO@J8=8 , pp.437-440, 1997. [5] %F%- %9 %H%G !<%?%Y!< %9Js9p=q J?@.#8G/EY , %F%- %9 %H%0 %k !< %W , %G !<%?%Y!< %9 %o!< %/ %7 %g %C %W , 5;=Q8&5fAH 9g ?7>pJs=hM}3+H/5!9= , 1997. 12

IUO? A Cx:n8" $*$h $S ;HMQ>r7o $K$D $$ $F Cc d% %7 %9 %F%‘ $O !$ 9-$/<+ A38@8l=h M}8&5f $K ;q$9$k $?$a L5=~ $N%= %U %H %&%’ %"$H $7 $F 3+H/$5 $l $?$b$N $G$" $k !# Cc d% $NCx:n8" $O !$ F‘ NI@h C< 2J 3X5; =Q Bg 3X1! Bg 3X>p Js 2J 3X8& 5f 2J <+A3 8@ 8l =hM} 3X 9V :B ( >>K\8& 5f << ) $, J];} $9 $k !# K\ %=%U %H %&%’ %"$N ;HMQ!$ 2~JQ!$ :FG[I[ $K $D$$$F $O !$ FC $K @)8B $r 2]$9 $3$H $O $7 $J $$ $, !$ :F G[I[ $K $D$$ $F $O !$ <! $N;v 9‘ $r >r7o $H $9 $k !# � K\ %=%U %H %&%’ %" $, $=$N 867A $"$k$$ $O =$@5$5 $l $? 7A $G :FG[I[ $5 $l $k>l9g $O !$ :FG[I[ $5 $l $k %=%U %H %&%’ %" $K Cc d% 2.0 $, ;HMQ $5 $l $F $$ $k $3$H$r L@5-$9$k $3$H !# � :FG[I[ $5 $l $k %=%U %H %&%’ %" $K !$ Cx :n8" $K 4X$9$kK\@a $N 5-=R $H ;HMQ@bL@ =q $N I=;fN" $N%Z!< %8 $N Cx:n8" $K 4X$9 $k C" $7 =q $- $r I, $: 4^ $‘ $3$H !# $J $* !$ K\ %= %U %H %&%’ %"$N Cx:n8"<T $G$" $kF‘NI@hC<2J 3X5;=Q Bg3X1! Bg3X $O !$ 867A $"$k$$ $O 2~JQ$5 $l $? 7A $G G[I[ $5 $l $? K\ %=%U %H %&%’%" $K 4XO" $7 $F @8 $8 $k0l@Z $N B;<: $K BP $7 $F J]>Z $N @U $r Ii $o$J $$ $3$H$H $9 $k !# B JUMAN 2.0 $+$i Ccd% 2.0 $X$N 3HD%E@ B.1 bi-gram HG $H v-gram HG $N Aj0cE@ Cc d% 2.0 $G $O IJ;l BN 7O $dO"@\ 5, B’ $N5! G= $J $I $r 3HD% $7 $? !# $3 $N5! G= 3H D% HG $r v-gram HG!$ => Mh $N %P!< %8%g %s$r bi-gram HG $H 8F $V !# v-gram HG $O bi-gram HG $H J8K! %U %! %$ %k$N 7A<0 $, 0[ $J $C $F$$ $k$?$a !$<-=q $K 8_49@- $, $J $$ !# Ccd% 2.0 $G$O %G %U %) %k %H $G v-gram HG $, %3 %s %Q %$ %k $5 $l $k !# \ make bigram " $r <B9T$9 $l $P bi-gram HG $N <B9T %U %! %$ %k$r :n@.$5 $l !$ bi-gram HGMQ $N <-=q $r MxMQ$9$k $3$H $, $G $- $k !# v-gram HG $O bi-gram HG $H Hf $Y !$0J2< $N$h $& $J 3HD%5!G= $d JQ99E@ $, $" $k !# 1. IJ;l $r 2 3,AX $+$i B?3,AX $K 3HD% $7 $? !# 2. O"@\5, B’ $r bi-gram $N 8GDj D9 $+$i v ariable-gram( 2D JQD9 ) $K 3HD% $7 $? !# $9 $J $o $A !" O"@\ $9$k 2 $D$NC18l ( $" $k$$ $O IJ;l ) $N O"@\ %3 %9 %H $@$1$G $O$J $/!" G$ 0U $ND9 $5 $NC18l ( IJ;l ) Ns $K BP $7 $F C18l ( IJ;l ) $N O"@\ %3 %9 %H $r 5-=R$9$k $3$H $, $G $- $k$h $& $K$J $C$? !# 3. J8@a6h@Z$j $N 5!G= $r ;}$D !$D9 $5 0 $N IJ;l $, ;H $( $k !# IJ;lDj5A %U %! %$ %k$G IJ;lL> $N 8e$m $K ‘/’ $r $D $1 $k $H J8 @a6h@Z$j $H $7 $F 5!G=$9$k !# 4. <-=q%U %! %$ %k *.dic $G C18l $N%3 %9 %H CM $, >JN,$5 $l $F $$ $k>l 9g !$ bi-gram HG $G$O%3 %9 %H CM $, 10 $H $J $k$N $K BP $7 !$ v-gram HG $G $O !V%G %U%) %k %H IJ;l %3 %9 %H !W $G ;XDj $5 $l $? %3 %9 %H CM ( ;XDj $5 $l$F$$ $J $$>l9g $O 65535) $, MQ $$ $i $l $k !# 5. bi-gram HG $G$O 7A BVAG %3 %9 %H $H O"@\ %3 %9 %H $r Fb It $G 10 G\ $7 $F $$ $k $, !$ v-gram HG $G$O $=$N $^$^$N CM $r ;H$C $F $$ $k !# 6. *.dic $G !V base !W $H$$ $& B0 @- $r ;H $( $k !# 8+=P $7 8l $N4pK\7A $J $I $r I=<($9$k:]!$ 3hMQ $r ;}$C $F$$ $l $P $=$N 4p K\7A $r !$3hMQ $, $J $/ base $r ;}$C $F$$ $l $P base $r I=<($9$k !# 7. 6u9T $K BP $7 $F $b \ EOS "( @53N $K$O BOS J8;zNs $H EOS J8;zNs ) $r I=<($9$k !# 8. 2r@O7k2L $N =PNO $G !$8+=P $7 8l $J $I $N D>8e $N 6h@Z$j $, %9 %Z!< %9 $G$O$J $/%? %V $K $J $C $F$$ $k !# 9. <-=q $K EPO?$5 $l $F $$$J$$ C18l $N IJ;lI=<( $r !V L$Dj5A8l !W $+$i !V L$CN8l !W $K JQ99 $7 $? !# 13

B.2 Ccd% 1.5 $+$i Ccd% 2.0 $X$N 3HD%E@ $3$3$G $O v-gram HG !$ bi-gram HG $K 6&DL$9$k3HD%E@ $r$" $2 $k !# 1. <-=q0z$- $K SUF AR Y $r ;H $( $k$h $& $K $9$k $3$H $K $h$j !$ H>3QJ8;z $b8!:w $G $- $k$h $& $K $7 $? !# 2. SUF AR Y $r ;H$C $F 1Q8l $r 2r@O $G$- $k$h $& $K $7 $? !# 3. J8F, !& J8Kv $G =PNO$9$kJ8;zNs $r @_Dj $G $- $k$h $& $K $7 $? !# 4. L$CN8lIJ;l $H $=$N%3 %9 %H $r J#?t;XDj $G $- $k$h $& $K $7 $? !# 5. =PNO %U%) !<%^ %C %H "%?T/STR1/STR2/" $r ;H $($k $h $& $K $7 $? !# 3h MQ $, $" $l $P STR1 , $J $1 $l $P STR2 $r =PNO $9 $k !# $=$N $[ $+$K %?I , %?B , %?F , %?U $b ;H $( $k$h $& $K $7 $? !# 6. =PNO %U %)!<%^%C %H "%rABC" $r F3F~ $7 !$ %k %S $r I=<( $G $- $k$h $& $K $7 $? !# 7. BOS J8;zNs !$ EOS J8;zNs !$=PNO %U %)!<%^%C %H $G !$2r@OJ8A4BN $r I=<($9$k "%S" $r ;H $( $k$h $& $K $7 $? !# 8. <-=q %U %! %$ %k$N C18l %3 %9 %H $N HO0O $r :#$^ $G$N 0 !A 255.5 $+$i !$ bi-gram HG $O 0 !A 6553.5 $K !$ v-gram HG $O 0 !A 65535 $K JQ99 $7 $? !# 9. O"@\ %U %! %$ %k$N O"@\ %3 %9 %H $N HO0O $r 0 !A 255 $+$i 0 !A 65535 $K JQ99 $7 $? !# B.3 Ccd% 1.0 $+$i Ccd% 1.5 $X$N 3HD%E@ 1. %i %$ %V %i %j2= $r 9T$$ !$Ccd% $N%b %8 %e !< %k$r B> $N %W %m %0 %i %‘ $K 4JC1 $K AH$_9~ $a $k$h $& $K $7 $? !% 2. %5!< %P2= $r9T $$!$ %/ %i %$ %" %s %H $r MQ $$ $FB> $N%^ %7 %s $+ $i 2r @O $r9T$& $3 $H $, $G$-$k $h $& $K $7 $? !% $^ $?!$ Emacs Lisp HG$N %/ %i %$ %" %s %H $r :n@. $7 $? !% 3. -w %* %W %7 %g %s $G%3 %9 %H I} $r ;XDj $G$- $k$h $& $K $7 $? !% 4. chasenrc %U %! %$ %k $K !V 6h@Z $jJ8;z !W $r ;XDj $9$k $3 $H $K$h$j !$ jfgets() $N 6h@Z $jJ8;z $r @_Dj $G$-$k$h $& $K $7 $? !%H>3QJ8;z $r ;XDj$9$k $3$H$b 2DG=!%$^ $? !$6h@Z$jJ8;z $N %G %U %) %k %H $r " !% !# !* !) " $K JQ99 $7 $? !% 5. %P %C%U %!$r F0E* $K 3NJ]$9$k $3$H $K $h$j !$ J8;zNs $, D9$$ $H$- $G$b \T o o man y morphs" $N 7Y9p $, =P $J$$$h $& $K $7 $? !% 6. ViCha MQ=PNO %* %W %7 %g %s -v $r ?7@_ !% 7. -d %* %W %7 %g %s $H -b $r F1;~ $K ;XDj $7 $?$H $- $K -d $N =PNO7A<0 $G :GE,2r %Q %9 $@$1 I=<( $G$- $k$h $& $K $7 $? !% B.4 JUMAN 2.0 $+$i Ccd% 1.0 $X$N 3HD%E@ 1. <-=q8!:w $N J}K! $r =>Mh $N NDBM $r MQ$$ $F 5?;wE* $K TRIE 9=B$ $r <B8=$9$kJ}K! $+$i !$ FH<+3+H/ $N%Q %H %j %7 %" LZ $r MQ $$ $?$b$N $K JQ99 $7 $? !% 2r@O $K I,MW $J <-=q $N%5 %$ %: $, Ls 4 J, $N 1 $K =L>. $7 $? !% $^ $? !$ <-=q $N %3 %s %Q %$ %k ;~4V $, 3 !A 40 J, $N 1 $K $J $C$? !% 2. 2r @O %7 %9 %F%‘ $N8+ D> $7 $r 9T $J $$!$ 9b B. 2= $r?^ $C $?!% 2r @O B. EY $, Ls 8 !A 11 G\ $K $J $C $? (JUMAN 2.0 $H$N Hf 3S ) !% 3. B? $/ $N %W %i %C %H %U %)!< %‘ $G %$ %s %9 %H !< %k 2DG= $K$J $k$h $& $K %3 !< %I $r =q$- D> $7 $? !%$^ $? !$ GNU C %3 %s %Q %$ %i (gcc) $@$1 $G$J $/ OS IUB0 $N C %3 %s %Q %$ %i $J $I $G $b%3 %s %Q %$ %k$G$- $k$h $& $K $7 $? !% 4. F|K\8l EUC $@ $1$G $J $/ !$ JIS(ISO-2022-JP) $N J8;zNs$b2r@O $G $- $k$h $& $K $7 $? !% 5. L$Dj5AO"@\ %3 %9 %H $N F3F~ $K $h$j !$ L$Dj5A8l $N =PNO $r 8: $i $9$3 $H $, $G $- $k$h $& $K$J $C $? !% 6. O"7kIJ;l $r Dj5A $G$- $k$h $& $K $7 !$ :GE, %Q %9 $r =PNO $9$k;~ $K !$ $= $N IJ;l $N C18l $r 0lC18l $K O"7k $7 $F I=<($9$k $h $& $K $7 $? !% 7. 3hMQ 8lHx$N FI $_$r Dj5A $G $- $k$h $& $K $9 $k $3$H$K $h $j !$ !V Mh$k !W !V F@$k !W $J $I $N FI$_ $,$R $i$, $J$G I= <($5 $l $k $h $& $K$J $C$? !% 8. F~NOJ8 $r 2~9T %3!< %I $G 6h@Z$k $N $G$O$J $/ !$ 6gE@ $K $h$j 6h@Z$k %* %W %7 %g %s ( -j ) $r DI2C $7 $? !% 9. -r %* %W %7 %g %s $d 4D6-JQ?t CHASENRC $G chasenrc %U%! %$ %k$r ;XDj $G $- $k$h $& $K $7 $? !% 14

10. -F %* %W %7 %g %s $d chasenrc %U%! %$ %k $N !V =P NO%U%)!< %^%C %H !W $G 2r @O7k 2L$N =P NO7A <0 $r JQ 99 $G $- $k$h $& $K $7 $? !% 11. J8 K! $N8+ D> $7 $r 9T $J$$!$ IJ ;l J, N‘ !V FC<l !W $N2< $N !V 3g8L !W $r !V 3g8L 3+ !W $H !V 3g 8L JD !W $K J,N% $7 $? !% $^ $? !$ F1 $8 $/ !V FC<l !W $N 2< $K !V 6uGr !W $r Dj5A $7 $? !% !V 6uGr !W $O 6qBNE* $K$O A43Q $N 6uGr $r I=$9 !% 12. =uF0;l $N 3hMQ7? $K !V =uF0;l $Y$- $@ 7? !W $r DI2C $7 $? !%=u F0;l !V $Y$- $@ !W $N 3hMQ $r =>Mh $N !V %J 7AMF;l !W 7? $+$i !V =uF0;l $Y$- $@ 7? !W $K JQ99 $7 $? !% 13. <-=qEPO?8l $K $D$$ $F 8+D> $7 !$DI2C:o=|Ey $N =$@5 $r 9T $J $C$? !% C JUMAN3.0 $H Ccd% $H $N 4X78 $K$D $$ $F JUMAN 2.0 $, 1994 G/ 7 7n $K %j %j!< %9 $5 $l $F 0J9_ !$5~ETBg 3X D9 Hx8& 5f << $H F‘ NI @hC< Bg >>K\ 8& 5f << $G$O !$ $= $l $>$l 0[ $J $kJ}8~ $G$N 3HD% $r ;n$_ $F$$ $^ $7 $? !% 5~ETBg 3X $G $O !$ => Mh $N bi-gram %b %G %k$G$O 5-=R $G$-$J$$ O"@\4X 78 $r 5-=R$9$k $?$a $K O"8l=hM} $d 3g8L $N F)2a=hM} $J $I $N 5!G= $r DI2C $7 !$ J8K! %U %! %$ %k !$ 7ABV AG<-=q $K BgI} $J =$@5 $r 9T $J$C $? 3HD%HG $r :n@. $7 $F $$ $^ $7 $? !% F‘NI @hC<Bg $G$O !$ :# 8eBgNL $NC_@Q $, ;O$^$k $H ;W $o $l $kF|K\8l %? %0 IU$- %3!<%Q%9 $+ $i bi-gram 0J>e $NO"@\ 5, B’ ( C18l %l %Y %k$dIJ;l %l %Y %k$N @_Dj $b4^$‘ ) $r <+F0 E* $K 3X=, $9$k 5! G= $rDI2C $9$k $?$a$N 3HD% $H !$ UNIX $N %O%C %7%e %G !<%?%Y!< %9 NDBM $K 0MB8 $7 $J $$ <-=q$N 9=C[ $r 9M $($F $$ $^ $7 $? !%8e<T $N3HD% $O UNIX 0J30 $N OS $G $N 2TF/ $r MW5a $9$k@< $K BP1~ $9$k $3$H $H <-=q $N %3 %s %Q %$ %k ;~4V $H 8!:wB. EY $N2~A1 $r L\;X $7 $?$3$H$K $h$j $^$9 !% bi-gram 0J>e$N O"@\5,B’ $K BP$9$k N><T $N 9M $( J} $,$+ $J $j 0[ $J $k $?$a !$N><T $N M;9g $O 8+ 9g $o $;$k $3 $H $K $7 !$ $$$A Aa$/ 40@. $7 $? 5~ET Bg 3X $N3HD% HG $, 1996 G/ 6 7n $K JUMAN3.0b eta $H $7 $F 8x3+ $5 $l $^ $7 $? !% F‘ NI @h C<Bg $G 3HD% $rM=Dj $7 $F$$ $? 5!G= $K$O 2< $K <( $9 $h $& $J9‘L\ $, $"$j !" Ccd% 1.0 $r 1997 G/ 2 7n $K 8x3+ $7 !" 0J 8e !" Ccd% 1.5, 1.51 $r 7P $F !" :#2s $N Ccd% 2.0b6 $K $*$$ $F$=$N $[$H$s $I $, <B8=$5 $l $^ $7 $? !# 1. ( Ccd% 1.0) <-=q %7 %9 %F %‘ $N FH<+3+H/ (NDBM $N 4~5Q , %Q %H %j %7%" LZ $N :NMQ ) 2. ( Ccd% 1.0) 2r@O %7 %9 %F %‘ $N 8+D> $7 $H 9bB.2= 3. ( Ccd% 1.0) L$Dj5AO"@\ %3 %9 %H !$ O"@\IJ;l!$2r@O7k2L=PNO %U%)!< %^%C %H $N F3F~ 4. ( Ccd% 1.0) JIS J8;zNs $N 2r@O 5. ( Ccd% 1.0) 3hMQ8lHx $N FI $_$N Dj5A 6. (WinCha1.0) Windo ws95 $X$N BP1~ 7. ( Ccd% 1.5) %i %$ %V %i %j2= 8. ( Ccd% 1.5) %5 !< %P 2= 9. ( Ccd% 2.0) IJ;lDj5A $N B?3,AX2= 10. ( Ccd% 2.0) @\B35,B’ $N 2DJQD92= 11. ( Ccd% 2.0) H>3QJ8;z $r 4^ $‘C18l $N <-=qEPO? (SUF AR Y $r MxMQ $7 $? <-=q ) 12. ( Ccd% 2.0) =PNO %U %)!<%^%C %H $N 3H=< 13. 2r@O:Q $_ %G !<%? $+$i $N 2DJQD9@\B3 %3 %9 %H $N 3X=, D E:IU $N F|K\8l<-=q (ipadic1.0) $N IJ;lBN7O $K$D $$ $F $3$3 $G $O !" Ccd% 2.0 $K E:IU $NF|K\8l <-=q (ipadic1.0) $G :NMQ $7 $? IJ;lBN 7O $K $D$$ $F @bL@ $9$k!# $3 $l$O !" >p Js=h M} ?66=;v 6H6( 2q (IP A) $G @_Dj $5 $l $? IP A IJ;lBN7O (THiMCO97) $K 4p $E $$ $F 0lIt=$@5 $r 2C $($?$b$N $G$" $k !# K\ IUO? $O ?7 >pJs =hM}3+ H/5! 9= (R W CP) $K $h $k !V %F%- %9 %H%G !< %?%Y !< %9Js9p=q ( J? @.#8 G/EY ) !W $K 7G :\$5 $l $? IP A IJ;lBN7O (THiMCO97) $N @bL@ $r 5v2D $r F@ $F H4?h $7 !" 0lIt=$@5 $r ;\ $7 $?$b$N$G$" $k !# $J $* !" 8= :_ $N IP A IJ ;l BN 7O F| K\ 8l <- =q (ipadic1.0) $O !" 1998 G/ 5 7n$K 8x 3+ $7 $? IP A IJ ;l BN 7O F| K\ 8l <- =q (ipadic1.0b2) $K BP $7 $F !" F‘NI @hC< 2J3X 5;=Q Bg3X1! Bg3X >pJs 2J3X 8&5f2J </Ln @69( 65<x $r BeI= $H $9$k !V F|K\8l %G %# 15

%/ %F!< %7%g %s 4pK\ %= %U %H %&%’ %"$N3+H/ !W (IP A FHAOE* @h?JE* >pJs 5;=Q $K 4X $o $k8&5f3+H/ ) $N %0 %k !< %W $N J} !9 $K Bg I} $J =$@5 !" 2~NI $r 9T$C $F$$$? $@ $$$?$b$N $G$" $k !# @bL@ $N =q<0 IJ;lL> 0J8e !" IJ;lL> $N $3 $H$r !V %? %0 !W $H 8F $V $3$H $, $" $k !# $= $l $>$l $N IJ;l $N@bL@ $N:] $K !" 0J 2< $N 5-9f $K $h$j Cm<a $, IU $1$i $l $F $$ $k !# !t IJ;l $N 2r@b Nc !’ C18lNc !v IJ;l $N 2r@b $K $D$$ $F$N Hw9M !u FI $_ !" 3hMQ7A $K $D$$ $F$N Hw9M IJ;lL> $K 4X $9 $kCm0U;v9‘ K\F|K\8l<-=q $O !" IP A IJ ;lBN7O (THiMCO97) $K 4p $E $$$F$$ $k $, !" Ccd% $N<- =q $H $7 $F AH$_ 9~ $‘:] $K $$ $/$D $+ $N JQ99 $r 9T $J $C $? !# IJ;lBN7O $N FCD’ $H JQ99E@ $K $D$$$F 0J2< $K $^ $H$a $k !# � IJ ;l $O !" B?CJ $N 3, AX $K J, N‘$5 $l $F $$ $k !# Nc $( $P !" !V L> ;l 8GM- L>;l ?M L> @+ !W $O !" ;MCJ $N 3,AX$h$j$J $k IJ;l L> $G $" $k !# 0J2< $G$O !" $3 $l $r !V L>;l - 8G M-L> ;l - ?ML> - @+ !W $N$h $& $K %O %$ %U %s$G 6h@Z$C $F I=<($9$k !# Ccd% 2.0 $G$O !" G$0U $NCJ?t $NIJ;l3, AX $NDj5A $, 2DG= $K$J $C $?$N $G !" $3 $l $r D>@\J8 K! %U %! %$ %k (grammar.c ha) $K Dj5A $9$k $3$H $, $G $- $k !# � THiMCO97 $G$O !" !V F0;l 0lCJ O"MQ7A <+N) !W $N$h $& $K !" IJ;l $NJ,N‘ $H 3hMQ7? !" 3hMQ 7A $, :. $6 $j 9g$C $?7A $G Dj5A $5 $l$F $$ $? !# Cc d% $G $O !" IJ ;l $NJ,N‘ $NDj5A $H 3hMQ $K 4X $9$kDj 5A $, J,N% $5 $l$F $$$k $N $G !" $3 $l $r !V F0;l - <+N) 0lCJ O"MQ7A !W $N$h $& $K 3 $D$N 9‘L\ ( IJ;lL> !" 3hMQ7? !" 3hMQ7A ) $K J, $1 $F 5-=R$9$k $3$H $K $7 $? !# � IJ;lL> $N Dj5A $K MQ$$ $i $l $kJ,N‘L> $r 0J2< $N 4p=‘ $K =>$C $F JQ99 $7 $? !# 1. !V !J =uF0;l8l44 !K !W !V !J 7AMFF0;l8l44 !K !W $N$h $& $K 4]3g8L $r H< $&L>>N $N 4]3g8L $r $9$Y $F =|5n $7 $? !# 2. !V F0;l @\Hx !J =uF0;l !K !W !V 7AMF;l @\Hx !J =uF0;l !K !W $H $7 $F Dj5A $5 $l $k !V !J =uF0;l !K !W $N ItJ, $O >iD9 $G$" $k$N $G !" >JN, $7 !" !V F0;l - @\Hx !W !V 7AMF;l - @\Hx !W $H $7 $? !# 3. F0 ;l$N J, N‘ $K$O !V F0 ;l !W !V F0 ;l Hs<+ N) !W !V F0 ;l @\ Hx !W $K Bg JL$5 $l $k $, !" Ccd%$N IJ ;l 3, AX$N Dj 5A $G$O !" !V F0;l !W $H$$ $& 5- =R $O$9 $Y $F$NF0 ;l $rI= $9 $N $G !" 6h JL $N $? $a !" !V F0;l - <+ N) !W !V F0;l - Hs <+ N) !W !V F0;l - @\ Hx !W $N $h $& $K !V <+N) !W $H $$ $&:YJ,N‘ $r DI 2C $7 $? !# F1MM $K !" 3hMQ8l 0J30$N C1 8l$N$?$a$N IJ ;l L> $K $D$$$F$O !" !V L>;l !W !V L>;l 8GM- L> ;l !W !V L>;l 8GM- L> ;l ?ML> !W !V L>;l 8GM- L> ;l ?ML> @+ !W $N$h $& $J J,N‘ $r !" $= $l $>$l !" !V L>;l - 0lHL !W !V L>;l - 8GM-L> ;l - 0lHL !W !V L>;l - 8GM-L> ;l - ?ML> - 0lHL !W !V L>;l - 8GM- L>;l - ?ML> - @+ !W $N$h $& $K !" !V 0lHL !W $H$$ $& :YJ,N‘ $r DI2C $7 $F !" GSB>E* $K IJ;l$NDj5A $r 9T $J $C $? !# 4. MQ8@$N 3hMQ 7A $K $D$$$F$O !" !V L$A3 %J %$ @\B3 !W !V L$A3 %l %k @\ B3 !W !V L$ A3%&@\ B3 !W !V O" MQ%?@\ B3 !W !V O" MQ%^ %9 @\B3 !W !V O"MQ %? %$ @\B3 !W � � � $N$h $& $K !" 8e B3 $9$k=uF0;l N‘ $K 1~ $8 $F :Y $+ $/Dj5A $5 $l $F $$$? $, !" 8D !9 $N3h MQ 7? $K $D$$$F$O !" !V L$ A3 !W !V O" MQ !W Ey $G 0[ $J $k 8lHx 7A $r ;}$D$b$N$O >/ $J$$ !# $h$C $F !" 3hMQ7A $N L> >N $O !" !V L$A37A !W !V O"MQ 7A !W !V 4p K\7A !W !V 2>Dj7A !W !V L?Na !W $r 4pK\ E* $J 3h MQ7A $H $7 !" Nc30E* $J 7A $N$b$N$K BP $7 $F $N$_ !" THiMCO97 $N 3hMQ7A L> $r ;H MQ $7 $? !# $J $* !" Ccd% $G$O <- =q=P8= 7A $K BP $7 $F !V 4pK\ 7A !W $H $$ $&3h MQ 7A $r M? $( $k ;EMM $K $J $C $F$$ $k $?$a !" THiMCO97 $N !V 8+=P $7 7A !W $H$$ $& 3hMQ7A L> $r !V 4p K\7A !W $H $$ $& L>A0 $K JQ99 $7 $? !# 16

5. !V L$A3 %&@\ B3 !W $O !" 8^ CJ 3h MQ $NF0 ;l $K$D $$ $F $O !V $& !W $, @\B3 $7 !" $= $NB> $N3h MQ 7? $NF0 ;l $K$D $$ $F $O !V $h $& !W $, @\B3$9$k $?$a$N 3hMQ $G$" $k !# $7 $+ $7 !" !V $& !W !V $h $& !W $r C18l ( =uF0;l ) $H $7 $F G’ $a $: !" !V L$A3%&@\ B3 !W $K $D$$$F $O !" !V $& !W $"$k$$ $O !V $h $& !W $, $D$$$?7A $r 3hMQ7A $H $7 $F !V 0U;V7A !W $H$$ $& L> >N $r M? $($? !# � ipadic1.0 $K EP O? $NC1 8l $NFI $_>p Js $K$D $$ $F $O !" !V F| K\ 8l %G %# %/ %F!< %7 %g %s 4pK\ %= %U %H %& %’ %" $N3+ H/ !W %0 %k!< %W $NEX NO $K$h $j!" => Mh $N $h$& $J$U $j $,$J $G $O $J$/!" $h $j H/ 2; $K6a $$ 7A $K =$ @5 $5 $l$? !# Nc $( $P !" 78 =u ;l $N !V $O !W $N FI$_ $O !V %o !W !" !V >o<1 !W $N FI $_ $O !V %8 %g!< %7%- !W $N$h $& $K D92; $O !V !< !W $K $h $C $F <($5 $l $F $$ $k !# $^ $? !" DV $j $bIJ;l $bEy $7 $$ $, FI $_ $@ $1 $, 0[ $J$kC18l !" Nc $( $P !" !V ;d ( %o%? %7 / %o%?%/ %7 ) !W $K $D $$ $F $O !" f %o%? %7 / %o%? %/ %7 g $N$h $& $K $9$Y $F$N 2DG= $J FI$_ $r IUM? $7 !" 0l $D$N8l $H $7 $F EPO? $7 $? !# D.1 L>;l L>;l - 0lHL !t IaDLL>;l !" $"$k$$ $O !" 2<0LJ,N‘ $, L$Dj $N L>;l !# L>;l - 8GM-L>;l - 0lHL !t 0lHLE* $J 8GM-L>;l !" $"$k$$ $O !" 2<0LJ,N‘ $, L$Dj $N 8GM-L>;l !# Nc !’ !V 4X@>9q:]6u9A !W L>;l - 8GM-L>;l - ?ML> - 0lHL !t @+ $H L> $K J, $1$i $l $J $$$b$N !" 309q?ML> !# $"$k$$ $O !" @+ !& L> $N 7hDj $, L$Dj $N ?ML> !# Nc !’ !V #A!&#G!& %9 %]%k %G %# %s %0 !W L>;l - 8GM-L>;l - ?ML> - @+ !t <g $K F|K\?M $N @+ !# Nc !’ !V ;3ED !W !D L>;l - 8GM-L>;l - ?ML> - L> !t <g $K F|K\?M $N L> !# Nc !’ !V B@O: !W !D L>;l - 8GM-L>;l - AH?% !t AH?% $r I= $o $9 L>>N !# Nc !’ !V DL;:>J !W !V #N#H #K !W !D L>;l - 8GM-L>;l - CO0h - 0lHL !t 9qL>0J30 $N COL> $r I= $o $9$b$N !# Nc !’ !V %"%8%" !W !V %9%^ %H %i Eg !W 17

L>;l - 8GM-L>;l - CO0h - 9q !t 9q $N L>A0 !# Nc !’ !V F|K\ !W !V %* !< %9 %H %i %j %" !W !D L>;l - BeL>;l - 0lHL !t $$$o$f $k BeL>;l !" ITDj8l !# Nc !’ !V $= $l !W !V $3$3 !W !V $" $$$D !W !V $"$J$? !W !V $" $A $3 $A !W !V $$ $/$D !W !V $I $3$+ !W !V $J$K !W !V $_$J$5 $s !W !V $_ $s$J !W !V $o $? $/ $7 !W !V $o $l $o $l !W !D L>;l - BeL>;l - =LLs !t BeL>;l $H 78=u;l !V $O !W $N AH $_ 9g $o$;$G !" C;=L $7 $? 7A !c8}8l !d !# Nc !’ !V $"$j$c !W !V $3 $j$c !W !V $3 $j$c$" !W !V $=$j$c !W !V $=$j$c$" !W L>;l - I{;l2DG= !t MKF| !" 7n $J $I ;~4V $r I=$9I{;lE* $J MQK! $r ;}$DL>;l !# NL $d 3d9g $J $I $r I= $7 I{;lE* $K ;H $& $3$H$N$G$- $k L>;l !# Nc !’ !V 6bMK !W !V 0l7n !W !V 8a8e !W !V >/NL !W !D !v 85 $N IP A IJ;lBN7O $G$O !" !V L>;l - I{;l2DG= !W $N $& $A<B:] $K I{;lE* $K ;H $o $l $F $k$b $N $r !V L>;l I{;l2DG= I{;l E* !W !" I{;lE* $J ;H MQ $, 2DG= $G $" $k $, !" I{;lE* $K MQ$$ $i $l $F $$$J $$ $b$N$r !V L> ;l I{;l 2DG= !W $H %i%Y%k IU $1 $5 $l $k $3$H $K$J $C $F$$ $k $, !" $3$3 $G $O !" J8 Fb $N MQK! $K 4X78 $J $/I{;lE* $K F/$-F@$k $b$N $r$9$Y $F !V L>;l - I{ ;l2DG= !W $H 8F$V !# L>;l - %5 JQ@\B3 !t 3JMWAG $r$H $j !" 8e $m $K !V $9 $k !W !V $G $- $k !W !V $J $5$k !W !V $/ $@ $5$k !W !V !" !W !V !# !W $, 8e@\$9$k $3$H $,$G $- $k$b$N !# Nc !’ !V %$ %s %W %C %H !W !V 0&Ce !W !V 0-2= !W !V 0-@o6lF. !W !V 0l0B?4 !W !V 2<<h$j !W !V 6qBN2= !W !D !v !V %* %N%^ %H %Z !J !\ %9 %k !K !W $O !" [ I{;l - =u;lN‘@\B3 !O $H $7 $? !# L>;l - 7AMFF0;l8l44 !t $$$o$f $k 7AMFF0;l8l44 $G !" !V $J !W $N A0 $K 8= $l $k$b$N !# Nc !’ !V 7r9/ !W !V 0B0W !W !V BLL\ !W !V $@ $a !W !D !v 85 $N IP A IJ;lBN7O $G $O !V L>;l !J 7AMFF0;l 8l44 !K !W $H $J $C $F$$ $? $, !" Bh 2 3,AX $N !V !J 7AMFF0;l8l 44 !K !W $N3g8L $r <h$j=|$$$? !# L>;l - ?t !t 4A?t;z !" ;;MQ?t;z !" $*$h $S !" !V 2? !J 2s !K !W !V ?t !J !s !K !W !V 4v !J Lk !K !W !# Nc !’ !V #0 !W !V #1 !W !V #2 !W !V 2? !W !V ?t !W !V 4v !W !E 18

L>;l - Hs<+N) - 0lHL !t O"BN;l !" !V $N !J 3J=u ;l !K !W !" 3hMQ8l$N O"BN7A !N 8+ =P $7 7A !O $K @\B3 $7 $F ;H $o $l $k$b$N$N $& $A !" 0J2< $N 2< 0LJ,N‘ $K $"$F $O $^ $i$J $$$b$N !# $$ $o$f $k7A<0L>;l $r 4^ $‘!# !v IaDLL>;l $H $7 $F $N MQK! $G$" $l $P !" O"BN=$>~ $r <u $1$F $$$F$b !N Hs<+N) !O $G $O$J $$ !# Nc !’ !V $" $+$D$- !W !V 6G !W !V $+ $$ !W !V 9CHe !W !V 5$ !W !V $- $i$$ !W !V 7y $$ !W !V $/ $; !W !V JJ !W !V $3$H !W !V ;v !W !V $4 $H !W !V Kh !W !V $7 $@ $$ !W !V <!Bh !W !V =g !W !V $;$$ !W !V =j0Y !W !V $D$$ $G !W !V =x $G !W !V $D$b$j !W !V @Q $b$j !W !V E@ !W !V $I $3 $m !W !V $N !W !V $O$: !W !V H& !W !V $O$:$_ !W !V CF $_ !W !V Go;R !W !V $U $& !W !V $U$j !W !V ?6 $j !W !V $[ $& !W !V J} !W !V ;] !W !V $b$N !W !V J* !W !V <T !W !V $f$( !W !V 8N !W !V $f $($s !W !V =j0J !W !V $o$1 !W !V Lu !W !V $o $j !W !V 3d$j !W !V 3d !W !V $s !c 8}8l !d !W !V $b $s !c 8}8l !d !W !D L>;l - Hs<+N) - I{;l2DG= !t O"BN;l !" !V $N !J 3J=u ;l !K !W !" 3hMQ8l$N O"BN7A !N 8+ =P $7 7A !O $K @\B3 $7 $F ;H $o $l $k$b$N$N $& $A !" I{;lE* $K F/$/ $3 $H $, 2DG= $J$b$N !# !v J8L.>e $G !" <B:] $K I{;lE* $K F/ $$ $F$$$k>l9g $K$O !" IP A IJ;lBN7O $G $O $& $7 $m $K !N I{;lE* !O $r IU2C$9$k $3$H $K $J $C $F$$ $k $, !" $= $l$O >JN, $7 $? !# Nc !’ !V $"$$ $@ !W !V 4V !W !V $" $2 $/ !W !V 5s $2 6g !W !V $"$H !W !V 8e !W !V M> $j !W !V 0J30 !W !V 0J9_ !W !V 0J8e !W !V 0J>e !W !V 0JA0 !W !V 0lJ} !W !V $& $( !W !V >e !W !V $& $A !W !V Fb !W !V $*$j !W !V @^$j !W !V $+ $. $j !W !V 8B$j !W !V $-$j !W !V $C$-$j !W !V 7k2L !W !V $3 $m !W !V :" !W !V $5 $$ !W !V :] !W !V :GCf !W !V $5 $J $+ !W !V :GCf !W !V $8 $?$$ !W !V <+BN !W !V $? $S !W !V EY !W !V $?$a !W !V 0Y !W !V $D $I !W !V ETEY !W !V $H $*$j !W !V DL $j !W !V $H $- !W !V ;~ !W !V $H$3$m !W !V =j !W !V $H $? $s !W !V ESC< !W !V $J $+ !W !V Cf !W !V $N $A !W !V 8e !W !V$P $"$$ !W !V >l9g !W !V F| !W !V $V $s !W !V J, !W !V $[$+ !W !V B> !W !V $^ $( !W !V A0 !W !V $^$^ !W !V PV !W !V Ky !W !V $_ $. $j !W !V Lp@h !W !D L>;l - Hs<+N) - 7AMFF0;l8l44 !t O" BN ;l !" !V $N !J 3J =u ;l !K !W !" 3h MQ 8l $NO" BN 7A !N 8+=P $7 7A !O $K @\B3 $7 $F ;H $o $l $k $b $N $N $& $A !" !V $J !J =u F0 ;l !V $@ !W !K $N BN8@@\B3 !W $H @\B32DG= $J$b$N !# Nc !’ !V $_$?$$ !W !V $U $& !W !V $h $& !W !v 85 $N IP A BN7O $G $O !" !V L>;l Hs<+ N) !J 7AMF F0 ;l 8l 44 !K !W $H=q $+ $l $F$$$k !# 85 $N IP A BN 7O $G $O !" !V $h $& !W $, !V L> ;l Hs<+N) !J =u F0;l8l44 !K !W $H $7 $F 6hJL$5 $l $F $$$? $, !" FC $K 6hJL$9$kM} M3 $, $J $$$N $G !" !V $h $& !W $b !V L>;l - Hs<+N) - 7AMFF0;l8l44 !W $H $7 $? !# !v L>;l - FC<l - =uF0;l8l44 !t =*;_7A !N 8+=P $7 7A !O $K @\B3$9$k $b$N $G !" 3X9;J8K! $G =uF0;l $H $5 $l $F $$ $k !V $= $& $@ !J EAJ9 !K !W $N 8l44ItJ, !# Nc !’ !V $= $& !W !v 85 $N IP A BN7O $G $O !" !V L>;l FC<l !J =uF0;l8l44 !K !W $H =q $+ $l $F $$ $k !# L>;l - @\Hx - 0lHL !t L>;l !" $"$k $$ $O B> $NIJ;l $N8l44 !N %, %k @\B3 !O $d !N O"MQ %? %$ @\ B3 !O $K @\B3 $7 $F J#9g L> ;l $r7A@. $9 $k8l $N $& $A !" 2< 0L$N J,N‘ $K $"$F$O $^ $i$J $$$b$N !# 0lHL $K !V @\ Hx8l !W $H $$ $& $h$j$b HO0O $, 9- $/!" J#9gL> ;l$N 8e$m MWAG $H $7 $F MQ$$ $i $l $k $3$H $, IaDL $J$b$N !# 19

Nc !’ !V $* $- !W !V $+$? !W !V J} !W !V 9CHe !J $, $$ !K !W !V$,$+ $j !W !V $. $_ !W !V 5$L# !W !V $0 $k $_ !W !V !J !A $7 $? !K $5 !W !V <!Bh !W !V :Q !J $: !K $_ !W !V $h $& !W !V !J $G $- !K $C $3 !W !V 46 !W !V 4Q !W !V @- !W !V 3X !W !V N‘ !W !V LL !W !V MQ !W !D L>;l - @\Hx - %5 JQ@\B3 !t L>;l $K @\B3 $7 $F L>;l $r 7A@.$9$k@\Hx8l $N $&$A !V %9 %k !W $K A0@\ $7 F@$k $b$N !# Nc !’ !V 2= !W !V ;k !W !V J, $1 !W !V F~$j !W !V Mn$A !W !V Gc$$ !W L>;l - @\Hx - =uF0;l8l44 !t B> $N IJ;l $N O"MQ7A $K @\B3 $7 !" 3X9;J8K! $G =uF0;l $N 8l44 $H $5 $l $F $$ $k !V $= $& $@ !J MMBV !K !W $N 8l44ItJ, !# Nc !’ !V $= $& !W !v 85 $N IP A BN7O $G $O !" !V L>;l @\Hx !J =uF0;l8l44 !K !W $H =q $+ $l $F $$ $k !# L>;l - @\Hx - 7AMFF0;l8l44 !t B> $N L>;l $d 3hMQ8l $N O"MQ7A $K @\B3$9$k@\Hx8l $G !" !V $J !W !J !N =uF0;l - FC<l7? - BN8@@\B3 !O !K $K A0@\$9$k$b$N !# Nc !’ !V E* !W !V$2 !W !V $, $A !W !v 85 $N IP A BN7O $G $O !" !V L>;l @\Hx !J 7AMFF0;l8l44 !K !W $H =q $+ $l $F $$ $k !# L>;l - @\Hx - I{;l2DG= !t B> $N L>;l $K @\B3$9$k@\Hx8l $G !" I{;lE* $K F/$/ $3$H $, 2DG= $J$b$N !# !v IP A IJ;l BN7O $G$O !" J8L.>e !" <B:] $K I{;lE* $K F/$$$F$$ $k$b$N $O !" $& $7 $m $K !N I{;l E* !O $H IU2C $7 $F $" $k $, !" $3$3$G$O 6qBNE* $J MQK! $K$+$+$o$i$: !" I{;lE* $J ;HMQ $, 2DG= $J$b$N$r $9$Y $F$3$N J,N‘ $H $7 $? !# Nc !’ !V 8e !J$4 !K !W !V 0J8e !W !V 0J9_ !W !V 0JA0 !W !V A08e !W !V Cf !W !V Kv !W !V >e !W !V ;~ !J $8 !K !K !W L>;l - @\Hx - =u?t;l !t ?t $K@\ B3 $7 $F L> ;l $r7A @. $9 $k @\ Hx!# 0l HL $N !V =u ?t ;l !W $h $j $b HO 0O $, 9-$/ !" ?t $K@\ B3 $9 $k Ia DL L> ;l $b 4^ $^ $l $k!# Nc !’ !V 8D !W !V $D !W !V K\ !W !V :} !W !V %Q !<%; %s %H !W !V #c#m !W !V #k#g !W !V %+7n !W !V $+ 9q !W !V 6h2h !W !V ;~4V !W !V ;~H> !W !D !v IP A IJ;lBN7O $G $O !" $3 $l$i $N $& $AI{;l E* $K MQ $$ $i $l $F$$ $k $b$N $K !V L>;l @\Hx =u?t;l I{;lE* !W $H$$ $& %? %0 $r M? $($F$$ $k $, !" $3 $l$O MQK! $K 4X$9$k%? %0 $G $" $k$? $a !" K\BN7O $G$O 4^ $a$J $+ $C$? !# L>;l - @\Hx - FC<l !t <g $K MQ8@ $K $D $/FC<l $J @\Hx<- $H $7 $F ?7 $? $K Dj5A $7 $? !# Nc !’ !V ( 3Z $7 ) $5 !W !V ( 9M $( ) J} !W !v IP A IJ;lBN7O $G$O !" !V L>;l @\Hx !W $K J,N‘$5 $l $F $$ $k !# L>;l - @\B3;lE* !t C18l $H C18l $r @\B3$9$k@\B3;lE* $J F/ $- $r $9$k$b$N !# 20

Nc !’ !V !J F|K\ !K BP !J %" %a %j%+ !K !W !V BP !J %" %a %j %+ !K !W !V !J #3 !K BP !J #5 !K !W !V !J =wM% !K 7s !J <gIX !K !W L>;l - F0;lHs<+N)E* !t !N =u;l - @\B3=u;l !O $N !V $F !W $K @\B3$9$k $b$N $G !" 0UL#E* $K$O F0;lE* $J$b$N !# Nc !’ !V$4 $i$s !W !V$4 Mw !W !V 8fMw !W !V D:BW !W Cm IP A IJ;lBN7O $K$O !" C18l $X$NJ,3d $, IT2DG= $J$b$N !" $* $h $S !" $3 $H$o $6 !" 4A;m !" J}8@ !" 1Q8l $J $I $r I=$9 %? %0 $H $7 $F !V L>;l 0zMQJ8 ;zNs !W $, MQ0U $5 $l $F$$ $k !# $^ $? !" ?t<0 $r I=$9 $?$a $N%? %0 !V L>;l ?t<0 !W $, MQ0U $5 $l$F $$ $k !# $3 $l$i$O IJ;l%? %0 $H$O 9M $( $K $/ $$$? $a !" K\BN7O $G$O 4^ $a$J $+ $C$? !# D.2 @\F,;l @\F,;l - L>;l@\B3 !t L>;l !J 7AMFF0;l8l44 $r 4^ $‘ !K $K A0@\$9$k@\F,8l $N $&$A !" ?t $K @\B3$9$k $b$N 0J30 !# Nc !’ !V $* !J ?e !K !W !V K? !J ;a !K !W !V F1 !J <R !K !W !V 8N !J !A ;a !K !V 9b !J IJ<A !K !W !V $* !J 8+;v !K !W !V $4 !J N)GI !K !W @\F,;l - ?t@\B3 !t L>;l $K A0@\$9$k@\F,8l $N $&$A !" ?t $K @\B3$9$k $b$N !# Nc !’ !V Ls !W !V A4D9 !W !V <e4’ !W !V 7n !J @i1_ !K !W !V G/ !J 0l2s !K !W @\F,;l - F0;l@\B3 !t F0;l $N L?Na7A $"$k$$ $O !N F0;l O"MQ%? %$ @\B3 !O !\ !V $J $k!? $J$5 $k!? $/ $@ $5 $k !W $K A0@\$9$k@\F,8l !# Nc !’ !V $* !J FI $_ $J$5$$ !K !W !V $* !J :B$j !K !W @\F,;l - 7AMF;l@\B3 !t 7AMF;l $K A0@\$9$k@\F,8l !# Nc !’ !V $* !J 4( $$ $G $9 $M$( !K !W !V %P %+ !J $G$+ $$ !K !W D.3 F0;l 3hMQ7A $K 4X $9 $kCm0U L$A37A THiMCO97 $G$O 0J2< $N$h $& $K :Y $+ $/J,N‘ $5 $l$F $$$k $, !" 8l Hx7A $K JQ2= $N $J$$8B$j!" !V L$A37A !W $K E}0l $7 $? !# $J$* !" !V L$A3 %&@\B3 !W $K$D$$ $F $O !" !V $& !W $"$k $$ $O !V $h $& !W $, $D$$ $?7A $r 3hMQ 7A $H $7 $F !V 0U;V 7A !W $H $$ $& L>>N $r M? $($? !# � L$A3 %l %k @\B3 !t !] !J %i !K %l %k !$ !] !J %5 !K %; %k$K @\B3$9$k$b $N !# Nc!’ !V FI$^ !W !V $5 !W !D � L$A3 %J %$ @\B3 !t !]%J %$ $K @\B3$9$k$b $N !# 21

Nc!’ !V FI$^ !W !V$7 !W !D � L$A3 %L @\B3 !t !] %L!$ !] !J %5 !K %7 %a %k$K @\B3$9$k$b $N !# Nc!’ !V FI$^ !W !V $; !W !V Mh !W !D � L$A3 %& @\B3 !t !] !J %h !K %& $K @\B3$9$k$b $N !# Nc!’ !V FI $b !W !V$7 !W !D !u ipadic1.0 $G$O !" !J %h !K %& $, @\B3 $7 $? 7A $r !V 0U;V7A !W $H Dj5A $7 $? !# O"MQ7A Nc30E* $J 8lHx0J30 $O $9$Y $F !V O"MQ7A !W $H$$ $&L>>N $K E}0l $7 $? !# � O"MQ%^ %9@\B3 !t !] %^ %9 $K @\B3$9$k$b $N !# Nc!’ !V FI $_ !W !V$7 !W !V $J $5$$ !W !D � O"MQ%? %$ @\B3 !t !]%? %$ !$ !] %=%& !$ !] %E %i %$ !$ !]J} !J $+ $? !K !$ FIE@ $J $I $K @\B3$9$k$b $N !# Nc!’ !V FI $_ !W !V$7 !W !V $J $5$j !W !V 8~ $+$R !W !V =, $R !W !D � O"MQ%?@\B3 !t !]%? !$ !] %F $K @\B3$9$k$b $N !# Nc!’ !V FI $s !W !V =q $$ !W !V 9T$C !W !V Ld $& !W !D 4pK\7A THiMCO97 $G$O !" !V 8+=P $7 7A !W $H 8F $P $l $F $$ $k$b$N !# !t 6gE@ !$BN8@!$ !]%^ %$ $J $I $K @\B3$9$k$b$N !# Nc!’ !V FI $‘ !W !V $J $5 $k !W !V Ld $& !W !D 2>Dj7A THiMCO97 $G$O !" !V 2>Dj %P @\B3 !W $H 8F $P $l $F $$ $k !# !t !]%P !$ !] %I %b $K @\B3$9$k$b$N !# Nc!’ !V FI $a !W !V $9 $l !W !D L?Na #i !t %+JQ !& 8^CJ %i 9TFC<l $N L?Na7A !# $* $h $S %5 JQ !& %9 %k$N L?Na7A !V $;$h !W $N 8}8l7A !# Nc!’ !V Mh$$ !W !V $J $5$$ !W !V $; $$ !W !D L?Na #e !t 8^CJ $N L?Na7A !" J88lL&A37A !" 0lCJF0;l $N 8l44;_ $a L?NaMQK! !J !V $/ $l !W $N$_ !K !# Nc!’ !V FI $a !W !V !J $H$O !K $$ $( !W !V !J DxEY $N :9 $3$= !K $" $l !W !V !J $d$a$F !K $/ $l !W !D !v !V !J $d$a$F !K $/ $l !W $O !V !J $d$a$F !K $/ $l $m !W $N !V $m !W $, Mn$A $?7A !# !V $/ $l $k !W $O 0lCJF0;l $NCf $N FC<l3h MQ7? $H $9$Y$-$b$N $G $" $k !# $J $* !" !V !J $d$a$F !K !J $* !K $/ $l !J $J $5$$ !K !W $N !V $/ $l !W $O !N F0;l - Hs <+N) 0l CJ O"MQ%? %$ @\B3 !O $G$" $j !" JL $N$b$N $G$" $j !" $3$N 8}8l7A $O !V $* $/ $s$J $5$$ !W $H$J $k !# L?Na #y #o !t 0lCJ !&%5 JQ !& J88l !J %+JQ !K $N L?Na7A $G !V #y #o !W $G =* $o $k$b$N !# Nc!’ !V $; $h !W !V $_ $h !W !V Mh$h !W !D L?Na #r#o !t 0lCJ !&%5 JQ $N L?Na7A $G !V #r #o !W $G =* $o $k$b$N !# Nc!’ !V$7 $m !W !V $_ $m !W !D %Y%- @\B3 !t !V %Y%- !W $K $D $E $/7A !" %5 JQ $N >l9g $N$_ !# Nc!’ !V $9 !W !D 2>Dj=LLs #1 !t 2>Dj %P @\B3 $H !V %P !W $H $, 9g $o $5$C $F C;=L $7 $? 7A !c8}8l !d !# Nc!’ !V J, $+ $l $j$c !W BN8@@\B3 !t J88l $N >l9g $N$_ !#8+=P $7 7A $H 0[ $J $k 7A $, $" $k$b$N !# Nc!’ !V =u$/$k !W !J cf. !V =u$/ !W !K BN8@@\B3FC<l !t !V $k !W $G =*$kF0;l $, !V $N !W $J $I $K @\B3$9$k>l9g $K 2;JX2= $7 $? 7A !c8}8l !d !# Nc!’ !V !J 2? !K $9 $s !J $N!) !K !W 22

F0;l $N 3hMQ7?0lMw ( 8=Be8l ) !t!t !Z 3hMQ7A ![ $N 0LCV $K$O <! $N$b$N $, F~$k !# !J !Z ![ $N 5-9f $O$J$$ !K F0;l - <+N) %+ JQ !Z 3hMQ7A ![ Nc !’ !V $/$k !W !V Mh$k !W !V $d $C $F $/$k !W !V $d $C $F Mh$k !W F0;l - Hs<+N) %+ JQ !Z 3hMQ7A ![ Nc !’ !V !J $F !K $/ $k !W !V !J $F !K Mh$k !W F0;l - <+N) %5 JQ !&%9 %k !Z 3hMQ7A ![ !t !V $9$k !W !" $*$h $S !" !N L>;l %5 JQ@\B3 !O $K @\B3$9$k !V $9$k !W !# Nc !’ !V $9$k !W F0;l - Hs<+N) %5 JQ !&%9 %k !Z 3hMQ7A ![ !t F0;l $N !N O"MQ%? %$ @\B3 !O !J !\ !N =u;l - 78=u;l !O !K $K @\B3$9$k !V $9$k !W !# Nc !’ !V ( $*FI $_ !K $9$k !W !V ( !A $r FI$_$b !K $9$k !W !V !J !A$r FI$_ $O !K $9$k !W !D !v !V $*FI $_$9 $k !W $O !" !V $* !W $O !N @\F, ;l - F0 ;l@\ B3 !O !" !V FI $_ !W $O !N F0;l 8^CJ !& %^ 9T O"MQ %? %$ @\ B3 !O !" !V $9$k !W $O !N F0;l %5 JQ !& %9 %k 8+=P $7 7A Hs<+N) !O !# !v !V !A$r FI $_$b$9 $k !W !V !A$r FI $_ $O $9 $k !W $O !" !V FI $_ !W $O !N F0;l 8^CJ!&%^9T O"MQ%? %$ @\B3 !O !" !V $b !W $O !N =u;l 78=u;l !O !" !V $9$k !W $O !N F0;l %5 JQ !& %9 %k 8+=P $7 7A Hs<+N) !O !# F0;l - <+N) %5 JQ !&!]%9 %k !Z 3hMQ7A ![ !t OB8l7O $N%5 JQF0;l !# Nc !’ !V @\$9$k !W !D !v !V !] $7 !\ $J$$ !W !V !] $;!\ $i $l $k !W !V !]$; !\ $L !W !V !] $7 !\$h $& !W !V !]$9$k !W !V !]$9 $l !\ $P !W !V !] $;$h !W !V !] $7 $m !W $N 7A $@$1$r !N F0;l %5 JQ !&%9 %k !O $H $7 $? !# !V !] $7 !\ !" !W !V !] $7 !\$? !W !V !] $7 !\$?$$ !W $J $I $N O"MQ7A $O $9$Y $F !N F0 ;l 8^CJ!&%59T !O $H $7 $? !# F0;l - <+N) %5 JQ !&!] %: %k !Z 3hMQ7A ![ !t OB8l7O $N%6 JQF0;l !# Nc !’ !V ?. $: $k !W !D !v !V !] $<!\ $i $l $k !W !V !] $<!\ $L !W !V !] $:$k !W !V !] $: $l !\ $P !W !V !] $<$h !W !V !] $:!\ $Y $7 !W $N7A $@ $1$r !N F0;l %5JQ !& !] %:%k !O $H $7 $? !# !V !] $8 !\$J$$ !W !V !] $8 !\$h $& !W $NL$A37A $* $h $S !V !] $8 !\ !" !W !V !] $8 !\$? !W !V !] $8 !\$?$$ !W $J $I $N O"MQ7A !" $* $h $S !V !] $8 $m !W $NL?Na7A $O !N F0;l 0lCJ !O $H $7 $? !# 23

F0;l - <+N) 0lCJ !Z 3hMQ7A ![ !t >e0lCJ3hMQ$*$h $S 2<0lCJ3hMQ !# Nc !’ !V Ce$k !W !v !V IB $a$k !W $O !" !N 8+=P $7 7A !O $N$_ !# F0;l - Hs<+N) 0lCJ !Z 3hMQ7A ![ Nc !’ !V $" $2 $k !W !V $& $k !W !V $( $k !W !V F@$k !W !V $* $( $k !W !V =* $( $k !W !V $*$*$;$k !W !V $+ $M $k !W !V 7s $M $k !W !V $+$1 $k !W !V $- $l $k !W !V @Z $l $k !W !V $9 $. $k !W !V 2a $. $k !W !V $=$3$M $k !W !V B; $M $k !W !V $= $S$l $k !W !V $=$a $k !W !V =i $a $k !W !V $D $1 $k !W !V $D $E$1 $k !W !V B3 $1 $k !W !V !J $*FI $_ !K $G$-$k !W !V !J $*FI $_ !K =P Mh $k !W !V $O $8 $a $k !W !V ;O $a$k !W !V !J $F !K $$$k !W !V !J !A $7 $F $O !K $$ $1 !J $J$$ !K !W !V !J $F !K $/ $l $k !W !V !J $F !K :9 $7 >e $2 $k !W !V !J $F !K $N $1 $k !W !V !J $F !K $_$k !W !V !J $F !K $_ $;$k !W !N !J $F !K $b $i$( $k !W !V !J $F !K $k !c 8}8l !d !W !v !V !J !A $7 $F$O !K $$ $1 !J $J $$ !K !W $N =*;_7A $O !V $$ $1 $k !W !# !v !V !J JY6/ !K $G$- $k !W $O !N Hs<+N) !O $H $7 $J $$ !# !v !V $& $k !W $O !" !V $& $k !W !J !N 8+=P $7 7A !O !K $H !V $& $l !W !J !N 2>Dj %P @\B3 !O !K $N$_ !# !V $& !W $O !N F0;l J88l 8+=P $7 7A !O $H $9$k !# F0;l - @\Hx 0lCJ !Z 3hMQ7A ![ !t 3X9;J8K! $G $O =uF0;l $H 8F $P $l $F $$ $k$b$N !# Nc !’ !V $5$; $k !W !V $; $k !W !V$7 $a $k !W !V$7 $‘ $k !W !V $i$l $k !W !V $l $k !W F0;l - <+N) 8^CJ !&%+ 9T %$2;JX !Z 3hMQ7A ![ !t 8^CJ%+9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K %$ 2;JX $K$J $k$b$N !# Nc !’ !V 2r$/ !W !D F0;l - Hs<+N) 8^CJ !&%+ 9T %$2;JX !Z 3hMQ7A ![ Nc !’ !V $D $E $/ !W !V B3$/ !W !V $L $/ !W !V H4$/ !W !V !J $F !K $$ $? $@ $/ !W !V !J $F !K D:$/ !W !V !J $F !K $*$/ !W !V $H $/ !c 8} 8l !d !W !V $I $/!c 8}8l !d !W F0;l - Hs<+N) 8^CJ !&%+ 9TB%2;JX !Z 3hMQ7A ![ !t 8^CJ%+9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K B%2;JX $K$J $k$b$N !# Nc !’ !V $$ $/ !W !V 9T $/ !W !V $f $/ !W !v !V $f $/ !W $K $O !" !V $f$C !J $F !K !W $N7A $O$J$$ $, !" $3$N%? %0 $r ?6 $k !# !V $f$- !J $F !K !W $O !N F0;l J88l O"MQ %?@\B3 !O $H $9$k !# F0;l - Hs<+N) 8^CJ !&%+ 9TB%2;JX !Z 3hMQ7A ![ Nc !’ !V $$ $/ !W !V 9T $/ !W !V $f $/ !W !V $/ !c 8}8l !d !W 24

!v !V $f $/ !W $K $O !" !V $f$C !J $F !K !W $N7A $O$J$$ $, !" $3$N%? %0 $r ?6 $k !# !V $f$- !J $F !K !W $O !N F0;l J88l O"MQ %?@\B3 !O $H $9$k !# F0;l - <+N) 8^CJ !& %, 9T !Z 3hMQ7A ![ !t 8^CJ %, 9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K %$ 2;JX $K$J $k$b$N !# Nc !’ !V 7Q $0 !W !V 5^ $0 !W !D F0;l - <+N) 8^CJ !&%5 9T !Z 3hMQ7A ![ !t 8^CJ %5 9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K 2;JX2= $7 $J $$$b$N !# Nc !’ !V OC$9 !W !D F0;l - Hs<+N) 8^CJ !&%5 9T !Z 3hMQ7A ![ Nc !’ !V $$$? $9 !W !V CW$9 !W !V $@ $9 !W !V =P$9 !W !V $D $/$9 !W !V ?T $/$9 !W !V D>$9 !W F0;l - <+N) 8^CJ !&%? 9T !Z 3hMQ7A ![ !t 8^CJ%?9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K B%2;JX $K$J $k$b$N !# Nc !’ !V ;} $D !W !D F0;l - <+N) 8^CJ !& %J 9T !Z 3hMQ7A ![ !t 8^CJ %J 9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K %O%D2;JX $K$J $k$b$N !# Nc !’ !V ;‘ $L !W F0;l - <+N) 8^CJ !& %P 9T !Z 3hMQ7A ![ !t 8^CJ %P 9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K %O%D2;JX $K$J $k$b$N !# Nc !’ !V 8F $V !W !D F0;l - <+N) 8^CJ !&%^ 9T !Z 3hMQ7A ![ !t 8^CJ%^9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K %O%D2;JX $K$J $k$b$N !# Nc !’ !V ?J $‘ !W !D F0;l - Hs<+N) 8^CJ !&%^ 9T !Z 3hMQ7A ![ Nc !’ !V $3 $‘ !W !V 9~ $‘ !W F0;l - <+N) 8^CJ !& %i 9T !Z 3hMQ7A ![ !t 8^CJ %i 9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K B%2;JX $K$J $k$b$N !# 25

Nc !’ !V @Z$k !W !V $J $k !W !D F0;l - Hs<+N) 8^CJ !& %i 9T !Z 3hMQ7A ![ Nc !’ !V $* $o $k !W !V =*$k !W !V =* $o $k !W !V $+$+ $k !W !V $- $k !W !V @Z$k !W !V $7 $V $k !W !V =B$k !W !V $^$$$k !W !V $^ $o$k !W !V 2s$k !W !V $d $, $k !W !V !J $; $M $P !? $7 $F$O !K $J $i !J $J $$ !K !W !V !J $F !K $" $k !W !V !J $F !K $*$k !W !V !J $F !K $^ $o $k !W !V !J $F !K 2s $k !W !V !J $F !K $d $k !W !V $A$c$k !c 8}8l !d !W !V$8 $c $k !c 8}8l !d !W !V $B $c $k !c 8}8l !d !W !v !V $J$i !J $J $$ !K !W $N =*;_7A $O !V $J $k !W F0;l - @\Hx 8^CJ !& %i 9T !Z 3hMQ7A ![ Nc !’ !V $, $k !W F0;l - <+N) 8^CJ !& %i 9TFC<l !Z 3hMQ7A ![ !t 8^CJ %i 9T $G !" =uF0;l !V $^$9 !W $K @\B3$9$k7A$*$h $S L?Na7A $, !V !]$$ !W $N 7A $K$J $k$b$N !# Nc !’ !V $$ $i $C $7 $c $k !W !V $*$C $7 $c $k !W !V 6D8@$k !W !V $/ $@ $5 $k !W !V 2<$5$k !W !V $J $5 $k !W !V$4 $6 $k !W F0;l - Hs<+N) 8^CJ !& %i 9TFC<l !Z 3hMQ7A ![ Nc !’ !V !J $*FI$_ !K $J$5 $k !W !V !J $* FI $_ !K $/ $@ $5 $k !W !V !J $* FI $_ !K 2< $5$k !W !V !J $F !K $/ $@ $5$k !W !V !J $F !K 2< $5$k !W !V !J $F !K $$ $i $C $7 $c $k !W !V !J $F !K $i $C $7 $c $k !c 8}8l !d !W !v !V !J $*FI$_ !K $J $5 $k !W !V !J $* FI $_ !K $/ $@ $5 $k !W $O !N Hs <+N) !O $H $7 $? $, !" !V !J$4 4|BT !K $J$5 $k !W !V !J$4 4|BT !K $/ $@ $5 $k !W $O !N Hs<+N) !O $H $7 $J $$ !# F0;l - <+N) 8^CJ !& %o 9T %& 2;JX !Z 3hMQ7A ![ !t 8^CJ%o9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K %& 2;JX $K$J $k$b$N !# Nc !’ !V Ld $& !W !V 8p $& !W !V 1h $& !J $F !K !W !V $f $& !J $F !K !W !V ?) $& !J $F !K !W !V $9 $& !J $F !K !W !V Ii $& !J $F !K !W !v !N F0;l 8^CJ !& %o9TB%2; JX !O $N F0;l $K $D$$ $F $O !" !V $F !W $K @\B3 $9$k3hMQ 8l Hx $, !V $& !W $K$J$C $F$$$k>l9g $N $_ !" $3$N%? %0 $r ?6 $j!" $= $l 0J30 $O !" !N F0 ;l 8^CJ !& %o9T B% 2; JX !O $r?6$k!# !J ?M<j =$ @5 %G !<%? Cf $K 8= $l $?$b $N $O !V $f $& !W !V ?) $& !W !V $9 $& !W !V Ii $& !W !K F0;l - Hs<+N) 8^CJ !& %o 9T %& 2;JX !Z 3hMQ7A ![ Nc !’ !V $? $^ $& !W !V 5k $& !W F0;l - <+N) 8^CJ !& %o 9TB%2;JX !Z 3hMQ7A ![ !t 8^CJ%o9T $G !" !N =u;l @\B3=u;l !O $N !V $F !W $K @\B3$9$k $H$- $K B%2;JX $K$J $k$b$N !# Nc !’ !V 8@ $& !W !V $f $& !W !V !V ?) $& !W !V Ii $& !W !V M+ $& !W !E !v !V M+ $& !W $K$O !V M+$C $F !W $O$J $$ $, !" $3$N %? %0 $r ?6$k !# !J ?M<j =$@5 %G !<%? Cf $K 8= $l $?$b$N$O !V M+$$ !J !" !K !W $N 7A$N$_ !K 26

!v !N F0;l 8^CJ !& %o9TB%2; JX !O $N F0;l $K $D$$ $F $O !" !V $F !W $K @\B3 $9$k3hMQ 8l Hx $, !V $& !W $K$J$C $F$$$k>l9g $N $_ !" !N F0;l 8^CJ !&%o 9T%&2;JX !O $r ?6$k !# F0;l - Hs<+N) 8^CJ !& %o 9TB%2;JX !Z 3hMQ7A ![ Nc !’ !V $" $& !W !V 9g $& !W !V $=$3 $J $& !W !V B; $J $& !W !V !J $F !K $7 $^ $& !W !V !J $F !K $b $i $& !W !V $8 $c $&!c 8}8l !d !W !V $8 $^ $&!c 8}8l !d !W !V $A$^ $&!c 8}8l !d !W !V $A$c $&!c 8}8l !d !W F0;l $N 3hMQ7?0lMw ( J88l ) IP A IJ;lBN7O $G $O !" J8 8l $N 3hMQ7? $N:YJ,N‘ $O 9T $o $l $F $$ $J$$ !# 8=:_ $N<-=q $O !" J88l F0;l $N3hMQ7? $H $7 $F <! $N $b$N $@$1$r 5-=R $7 $? !# :#8e =<<B $5 $;$kI,MW $, $" $k !# 3hMQBN 7O $, J88l;DB8 $N$b $N $H !" 8}8l $G $O$" $k $, Nr;K2>L> $E $+ $$ $G <($5 $l $F $$ $k $b$N $H$r 4^ $‘ !# F0;l - <+N) J88l !& ;MCJ !Z 3hMQ7A ![ Nc !’ !V $$ $U !W !V 1>$U !W !V 8~ $+ $U !W !V =,$U !W !V ;W$U !W !V G=$U !W !v !V 1> $X !J $j !K !W $O L&A37A $@ $, !" !N F0;l J88l!&;MCJ L?Na #e !O $H $7 $? !# F0;l - <+N) J88l !& %i JQ !Z 3hMQ7A ![ Nc !’ !V $"$j !W !V $J $j !W !V$7 $+ $j !W F0;l - <+N) J88l !& 2<Fs !Z 3hMQ7A ![ Nc !’ !V MQ $f !W D.4 7AMF;l !V 8+=P $7 7A !W !V 2>Dj %P @\B3 !W !V J88l8+ =P $7 7A !W $r$= $l $>$l !V 4p K\7A !W !V 2> Dj7A !W !V J88l4p K\7A !W $H 8F $V 0J 30 $O !" $[ $\ THiMCO97 $G MQ$$$i $l $F $$ $k 3h MQ 7AL>$r MQ$$$? !# $J $* !" 7AMF;l$N 3h MQ 7? $r !V 7A MF ;l !&%"%& %* CJ !W !V 7A MF ;l !& %$ CJ !W !V 7AMF;l !& J88l !W $K J,N‘ $7 $? !# L$A3 %L @\B3 !t !] %L $K @\B3$9$k $b$N !# Nc !’ !V 4( $+$i !W !D L$A3 %& @\B3 !t !]%& $K @\B3$9$k $b$N !# Nc !’ !V 4( $+ $m !W !D O"MQ %?@\B3 !t !] %? $K @\B3$9$k $b$N !# 27

Nc !’ !V 4( $+ $C !W !D O"MQ %F @\B3 !t !]%F!$ !]%J %$ !$ !]%J %k !$ !] %9 %k !$FIE@ $K @\B3$9$k $b$N !# Nc !’ !V 4($/ !W !D O"MQ %4 %6 %$ @\B3 !t !] %4 %6 %$ %^%9 $K @\B3$9$k $b$N !# Nc !’ !V 4( $& !W !V Bg$- $e $& !W !V $N $& !W !D 4pK\7A !t 6gE@ !$BN8@ $J $I $K @\B3$9$k $b$N !# Nc !’ !V 4( $$ !W !V Bg$-$$ !W !V $J $$ !W !D BN8@@\B3 !t J88l3hMQ $G BN8@ $K @\B3$9$k $b$N !# Nc !’ !V 4( $- !W !V $J $- !W !D !u 4pK\7A $K$O !V !] %$ !W $N 7A $r F~ $l $? !# 2>Dj7A !t !]%P $K @\B3$9$k $b$N !# Nc !’ !V 4( $1 $l !W !V $J$1 $l !W !D !u THiMCO97 $G$O !V 2>Dj %P @\B3 !W $H 8F $P $l $F $$$? !# L?Na !t J88l3hMQ $G L?Na7A $N$b$N !# Nc !’ !V $h $+ $l !W !V H~ $7 $+$l !W !D !u =*;_7A $K$O !V !] %$ !W $N 7A $r F~ $l $? !# %, %k @\B3 !t !] %, %k !$ !] %2 !$ !]%=%& $K @\B3$9$k $b$N !# Nc !’ !V 4( !W !V Ha $7 !W !D J88l4pK\7A 28

!t !]%7$G =* $o $k$b$N !# Nc !’ !V NI $7 !W !V 1s $7 !W !V $d $‘ $J $7 !W !D J88lBN8@@\B3 !t !]%-$G =* $o $C $F BN8@ $K @\B3$9$k $b$N !" !V !] %$ !W $G =* $o $k 7A $N $J$$$b$N !# Nc !’ !V 0- $7 $- !W !D 2>Dj=LLs #1 !t 2>Dj %P @\B3 $H !V %P !W $H $, 9g $o $5 $C $F C;=L $7 $? 7A #1 !c8}8l !d !# Nc !’ !V M_ $7 $1 $j$c !W !V !J $= $l$, !K $J $1 $j$c !J :$$k !K !W 2>Dj=LLs #2 !t 2>Dj %P @\B3 $H !V %P !W $H $, 9g $o $5 $C $F C;=L $7 $? 7A#2 !c8}8l !d !# Nc !’ !V !J $= $l$, !K $J$-$c !J :$$k !K !W !t!t !Z 3hMQ7A ![ $N 0LCV $K$O <! $N$b$N $, F~$k !# !J !Z ![ $N 5-9f $O$J$$ !K 7AMF;l - <+N) 7AMF;l !& %"%&%* CJ !Z 3hMQ7A ![ !t 7AMF;l $N 3hMQ7? $N $&$A !" 8l44 $N :G8e $N Jl2; $, %"%&%*$N$$$: $l$+ $G =* $o $k$b$N !# Nc !’ !V @D $$ !W !V @V$$ !W !V 8|$$ !W !V =k$$ !W !V G.$$ !W !D !v IP A IJ;l BN 7O $G $O !" !V $J$$ !W $NJ88l 8+ =P $7 7A !V $J $7 !W $r 7AMF ;l $NJ88l 7? 3h MQ $N8+=P $7 7A $H $7 $F Dj5A $7 $F$$$k $, !" K\BN7O $G$O !" !V 7AMF;l !& %"%&%*CJ ( $"$k$$ $O !" 7A MF;l !& %$ CJ ) !W 7? $N !V J88l8+=P $7 7A !W $H$$ $& 3hMQ7A $H $7 $F Dj5A $7 $F $$ $k !# F1MM $K !" IP A BN7O $G 7AMF;l$N J88l 7?3hMQ$N BN8@ @\B3 $H Dj5A$5 $l $F $$ $k !V 0- $7 $- !W $J $I $O !" K\BN7O $G$O !V 7AMF;l!&J88l !W 7? $N !V J88lBN8@@\B3 !W 7A $H $7 $F Dj5A $7 $? !# 7AMF;l - <+N) 7AMF;l !& %$CJ !Z 3hMQ7A ![ !t 7AMF;l $N 3hMQ7? $N $&$A !" 8l44 $N :G8e $N Jl2; $, %$ $G =* $o $k$b$N !# Nc !’ !V 0% $7 $$ !W !V 3Z $7 $$ !W !V Mj$b $7 $$ !W !D 7AMF;l - <+N) 7AMF;l !& J88l !Z 3hMQ7A ![ !t 7AMF;l $N Cf $G !V J88lBN8@@\B3 !W $N MQK! $r$b $D$b$N !# Nc !’ !V 0- $7 !W 7AMF;l - Hs<+N) 7AMF;l !& %"%&%* CJ !Z 3hMQ7A ![ !t F0;l $N !N O"MQ%? %$ @\B3 !O $"$k$$ $O !N O"MQ%?@\B3 !O $K 8e@\$9$k7AMF;l !# Nc !’ !V $, $?$$ !W !V Fq$$ !W !V $E$i $$ !W !V $K $/ $$ !W !V $d $9$$ !W !V !J $F !K $h$$ !W !V !J $F !K NI $$ !W 29

7AMF;l - Hs<+N) 7AMF;l !& %$CJ !Z 3hMQ7A ![ !t F0;l $N !N O"MQ%? %$ @\B3 !O $"$k$$ $O !N O"MQ%?@\B3 !O $K 8e@\$9$k7AMF;l !# Nc !’ !V $i $7 $$ !W !V !J $F !K $$$$ !W !V !J $F !K $[ $7 $$ !W !V !J $F !K M_ $7 $$ !W 7AMF;l - @\Hx 7AMF;l !& %"%&%* CJ !Z 3hMQ7A ![ !t 3X9;J8K! $G $O =uF0;l $H $5 $l $k$b$N !# Nc !’ !V ( ?) $Y ) $?$$ !W D.5 I{;l I{;l - 0lHL !t I, $: 8e$m $G @Z $l $k$b$N !" O"BN=$>~ $, IT2DG= $J$b$N !# Nc !’ !V 2? $@ $+ !W !V 2? $O$H$b $" $l !W !V 2? $H$$ $C $F$b !W !V 2? $,$J $s $@ $+ !W !V 2? $b $+$b !W !V 2? $H$J$/ !W !V 2? $H $+ !W !V 2? $+$H !W !V 2? $h$j !W !V 2? $H$b !J ?= $7 Lu $J$$ $G $9 !K !W !V 2? $7 $m !W !V 2? $G$b !J $3$N%Q!<%F %# !< $O H‘ $N<g:E $@ $= $& $@ !K !W !V $J $s $i !W !V 2? $+ $7 $i !W !V 2? $d $i !W !V 2? $G !W !V 2?$b !J $* $3 $i$J $/$C $? $C $F !K !W !V $I $s $J$K !W !V $3 $s $J$K $b !W !D I{;l - =u;lN‘@\B3 !t !V $N !W !V $O !W !V $K !W !V $J !W !V $9$k !W !V $@ !W $J $I $, 8eB3$9$k $3$H $, 2DG= $J I{;l !# Nc !’ !V $3$s$J$K !W !V $= $s$J$K !W !V $" $s$J$K !W !V $J$K$+ !W !V $J$s$G $b !W D.6 O"BN;l O"BN;l !t L>;l $r =$>~$9$k7A $7 $+ $b$?$J$$$b$N !# Nc !’ !V $3$N !W !V $=$N !W !V $"$N !W !V $I $N !W !V $$ $o$f$k !W !V $J$s $i$+$N !W !V 2? $i $+ $N !W !V $$$m $s$J !W !V $3 $& $$ $& !W !V $= $& $$ $& !W !V $"$"$$ $& !W !V $I $& $$ $& !W !V $3 $s$J !W !V $= $s$J !W !V $" $s$J !W !V $I $s$J !W !V Bg $- $J !W !V >. $5 $J !W !V $* $+ $7 $J !W !V $[ $s $N !W !V $? $$ $7 $? !W !V !J !]$b !K $5$k !J $3$H$J $, $i !K !W !V Hy !9 $? $k !W !V F2 !9 $?$k !W !V C1 $J $k !W !V $$ $+$J $k !W !V 2f $, !W !V F1 $8 !W !V K4$- !W !D D.7 @\B3;l @\B3;l !t FHN) $K 8= $l $k @\B3;l !# Nc !’ !V $, !W !V $1$l $I $b !W !V $= $7 $F !W !V$8 $c$" !W !V $= $l $I $3 $m $+ !W !D D.8 =u;l =u;l - 3J=u;l - 0lHL !t $$$o$f $k 3J=u;l !# 30

!v !V $K $F !W !V $H$F !W $b 3J=u;l $K 4^ $a$? !# !V $N !W $K$O 3J=u;l $H $7 $F$N MQK! $H L>;l $H L>;l $r @\B3$9$k $$ $o$f $k !V #A $N #B !W MQK! $, $" $k $, !" :#2s $O 6hJL $r$; $: 3J=u;l $H $7 $F E}0l $7 $? !# Nc !’ !V $+$i !W !V $, !W !V $G !W !V $H !W !V $K !W !V $X !W !V $h$j !W !V $r !W !V $N !W !V $K $F !W !V $H$F !W =u;l - 3J=u;l - 0zMQ !t L>;l !" ?MJ* $N Bf;l !V !W !" 2q5D $N 7hDj;v9‘ !" M}M3 !" H=7h !" ?dB,I=8=Ey $N D>8e $N !V $H !W !# Nc !’ !V !J !A $@ !K $H !J =R$Y$? !# !K !W !V !J !A $G$" $k !K $H !J$7 $F <99TM1M= ... !K !W !V !J $J $s !K $F !J 5{!) !K !c 8}8l !d !W =u;l - 3J=u;l - O"8l !t 3J=u;l $H F0;l $H$N O"8l $G !" <g $K 3J=u;l $K AjEv$9$k$h $& $J F/ $- $r ;}$D $b$N !# Nc !’ !V $H $$ $& !W !V $H$$$C $? !W !V $H $+$$ $& !W !V $H $7 $F !W !V $H$H$b $K !W !V $H 6& $K !W !V $G $b$C $F !W !V $K$"$?$C $F !W !V $K Ev $?$C $F !W !V $K Ev $C $F !W !V $K $"$?$j !W !V $K Ev $?$j !W !V $K Ev$j !W !V $K Ev $?$k !W !V $K $"$? $k !W !V $K $*$$ $F !W !V $K 1w $$ $F !W !V $K 1w$F !W !V $K $* $1 $k !W !V $K 1w $1 $k !W !V $K $+ $1 !W !V $K $+ $1 $F !W !V $K $+ $s $7 !W !V $K 4X $7 !W !V $K $+$s $7 $F !W !V $K 4X $7 $F !W !V $K$+$s $9$k !W !V $K 4X$9$k !W !V $K :] $7 !W !V $K :] $7 $F !W !V $K $7 $? $, $$ !W !V $K => $$ !W !V $K => $& !W !V $K $7 $? $, $C $F !W !V $K =>$C $F !W !V $K $? $$ $7 !W !V $K BP $7 !W !V $K $? $$ $7 $F !W !V $K BP $7 $F !W !V $K $? $$ $9$k !W !V $K BP$9$k !W !V $K $D$$$F !W !V $K $D $- !W !V $K $D $1 !W !V $K $D $1$F !W !V $K $D $l !W !V $K $D $l$F !W !V $K$H$C $F !W !V $K$H$j !W !V $K $^ $D $o$k !W !V $K $h $C $F !W !V $K 0M $C $F !W !V $K 0x$C $F !W !V $K $h$j !W !V $K 0M$j !W !V $K 0x$j !W !V $K $h $k !W !V $K 0M$k !W !V $K 0x$k !W !V $K $o$? $C $F !W !V $K $o $? $k !W !V $r $b$C $F !W !V $r 0J$C $F !W !V $r DL $8 !W !V $r DL $8 $F !W !V $r DL $7 $F !W !V $r$a $0 $C $F !W !V $r$a $0 $j !W !V $r$a $0 $k !W !V $C $F !c 8} 8l !d !W !V $A $e $&!c 4X @> J[ !V $H$$ $& !W !d !W !V !J 2? !K $F$$ $& !J ?M !K !c 8} 8l !d !W !V $C $F$$ $&!c 8} 8l !d !W !V $H $$$U !W !V $H$+ $$ $U !W =u;l - @\B3=u;l Nc !’ !V $+$i !W !V $+$i $K $O !W !V$, !W !V $1 $l $I !W !V $1 $l $I $b !W !V $1 $I !W !V $7 !W !V $D$D !W !V $F !W !V $G !W !V $H !W !V $H$3$m $, !W !V $I $3 $m $+ !W !V $H$b !W !V $I $b !W !V $J $,$i !W !V $J $j !W !V $N $G !W !V $N $K !W !V$P !W !V $b$N $N !W !V $d !J !A $7 $? !K !W !V $d$$ $J$d !W !V !J $3 $m $s !K $8 $c !J $$ $1 $J $$ !K !c 8}8l !d !W !V !J 9T$C !K $A $c !J $$ $1 $J $$ !K !c 8}8l !d !W !V !J 8@$C !K $?$C $F !J $7 $+ $? $, $J $$ !K !c 8}8l !d !W !V !J $= $l$, $J $/ !K $C $?$C $F !J J?5$ !K !c 8}8l !d !W =u;l - 78=u;l Nc !’ !V $3 $= !W !V $5$( !W !V$7 $+ !W !V $9 $i !W !V $O !W !V $b !W !V$> !W =u;l - I{=u;l Nc !’ !V $, $F$i !W !V $+ $b !W !V $/ $i $$ !W !V 0L !W !V $0 $i $$ !W !V$7 $b !W !V !J 3X9; !K $8 $c !J $3$l$, N.9T$C $F$$ $k !K !c 8}8l !d !W !V !J $= $l !K $8 $c$" !J $h $/ $J$$ !K !c 8} 8l !d !W !V $: $D !W !V !J ;d !K $J $> !W !V $J $I !W !V !J ;d !K $J$j !J $K !K !W !V !J @h@8 !K $J $s$+ !J Bg7y $$ !K !c 8} 8l !d !W !V !J ;d !K $J $s $> !W !V !J @h@8 !K $J $s$F !J Bg7y $$ !K !c 8}8l !d !W !V $N$_ !W !V $@$1 !W !V !J ;d !K $@ $C $F !c 8}8l !d !W !V $@$K !W !V !J H‘ !K $C $? $i !c 8} 8l !d !W !V !J $*Cc !K $G$b !J $$ $+ $, !K !W !V Ey !J $H $& !K !W !V !J :#8e !K $H$b !W !V$P $+ $j !W !V$P $C $+ !c8}8l !d !W !V$P $C $+ $j !c8}8l !d !W !V $[ $I !W !V Dx !W !V $^ $G !W !V Kx !W !V !J C/ !K $b !J $, !K !J !N =u;l - 3J =u;l !O $*$h $S !N =u;l - 78=u;l !O $NA0 $K 0LCV$9$k !V $b !W !K 31

=u;l - JBN)=u;l Nc !’ !V $H !W !V $?$j !W !V $@ $N !W !V $@ $j !W !V $H$+ !W !V $J $j !W !V $d !W !V $d$i !W =u;l - =*=u;l Nc !’ !V $+ $$ !W !V $+ $7 $i !W !V $5 !W !V $< !W !V !J $@ !K $C $1 !c 8} 8l !d !W !V !J $H $^$C $F$k !K $G !c J}8@ !d !W !V $J !W !V %J !W !V $J$" !c 8} 8l !d !W !V$> !W !V $M !W !V %M !W !V $M$’ !c 8}8l !d !W !V $M$( !c 8}8l !d !W !V $M $s !c J}8@ !d !W !V $N !W !V $N $&!c 8} 8l !d !W !V $d !W !V $h !W !V %h !W !V $h$) !c 8}8l !d !W !V $o !W !V $o $$ !c 8}8l !d !W !v =*=u;l$N !V $d !W $O !V !J $^$"$$$$ !K $d !W !V !J $9 $4 $$ !K $d !W $J $I !# 4X@>J}8@$N !V $d !W $O !" ITJQ2=3h MQ $N =u F0;l $H $7 $F 07 $& !# =u;l - I{=u;l !? JBN)=u;l !? =*=u;l !t !V $+ !W $N $&$A !" I{=u;l !" JBN)=u ;l !" =*=u ;l$$ $: $l $+ $o$+ $i $J $$$b $N !" $?$H$( $P !" <! $N (a)(b)(c) $N $h $& $J $b$N !# !t (a) !V #A $+ #B $+ !W 7? !# Nc !’ : !V !J 9qFb $G 1?MQ$9$k !K $+ !" !J 3$30 $G 1?MQ$9$k !K $+ !J !# !K !W !t (b) I{;l@aCf !# Nc !’ !V !J 9, $$ $H$$ $& !K $+ !J !" ;‘<T $O $$$J $+ $C$? !# !K !W !V !J 5’$j $, FO $$$?$;$$ !K $+ !J !" ;n83 $K 9g3J $7 $? !# !K !W !t (c) !V $+ $N $h $& $K !W !# Nc !’ !V !J 2?$b $J $+ $C $? !K $+ !J $N$h $& $K ?6$kIq$C $? !# !K !W Nc !’ !V $+ !W !v :G?7 $N IP A IJ;lBN 7O $G $O !" $3 $l$r $5 $i $K !V I{=u;l !W !V JBN)=u ;l !W !V =*=u;l !W $K :YJ, N‘ $7 $F$$ $k $, !" K\ BN7O $G $O 6hJL $7 $J$+ $C$? !# =u;l - O"BN2= !t [ L>;l ] $K @\B3 $7 $F BN8@ $K$+$+ $k !V $N !W !# !v THiMCO97 $G$O !" $3$N MQK! $N !V $N !W $b 3J=u;l $K J,N‘$5 $l $F $$ $k !# =u;l - I{;l2= !t 5<2;8l !" 5<@<8l !" 5<BV8l5Z $S $= $l$K N‘$9$kL>;l $d I{;l $N D>8e $N !V $K !W !V $H !W !# Nc !’ !V $K !W !V $H !W !v $? $@ $7 !" !V $9$k !W !V $J $k !W $K 78$C $F$$ $k$b$N $G !" >uBVJQ2= $r I=$9>l9g $O 3J=u;l $H $9$k !# =u;l - FC<l !t 0J>e $N J,N‘ $K $"$F $O $^ $i$J $$$b$N !# C;2N $d GP6gEy $K MQ $$ $i $l $k =u;l $J $I $r 4^ $‘ !# Nc !’ !V $+ $J !W !V $1 $‘ !W !V !J !A $7 $?$@ $m $& !K $K !W !V !J $"$s$? !K $K $c !J $o$+$i$s !K !W !V !J 26 !K $s !J 2H !K !W 32

D.9 =uF0;l =uF0;l 8^CJ !& %i 9T %"%k !Z 3hMQ7A ![ !t F0;l7? $N 3hMQ $N =uF0;l !# !V $G $" $k !W !V $G$O $" $k !W $J $I $N !V $" $k !W !# Nc !’ !V $" $k !W =uF0;l 8^CJ !& %i 9T %4 %6 %k !Z 3hMQ7A ![ !t F0;l7? $N 3hMQ $N =uF0;l !V $4 $6 $k !W !# Nc !’ !V$4$6 $k !W =uF0;l 7AMF;l !& %$CJ !Z 3hMQ7A ![ !t 7AMF;l7?3hMQ $N =uF0;l !# Nc !’ !V $i $7 $$ !W =uF0;l FC<l !& %J %$ !Z 3hMQ7A ![ !t H]Dj $N =uF0;l !V $J $$ !W $N 3hMQ7? !# Nc !’ !V $J $$ !W =uF0;l FC<l !&%? !Z 3hMQ7A ![ !t 40N; $r I=$9=uF0;l !V $? !W $N 3hMQ7? !# Nc !’ !V $? !W !V $@ !W !v !V ( 3X $s ) $@ !W !V ( 1K $$ ) $@ !W $N$h $& $K 8^CJ3hMQ $N %, 9T !" %J 9T !" %P 9T !" %^9T $K @\B3$9$k>l 9g $K$O I=AX7A $, !V $@ !W $K $J $k$? $a !" K\BN7O $G$O !" $= $l $>$l JL$N8l44 $r$b$D 7ABVAG $H $7 $F Dj5A $7 $? !# =uF0;l FC<l !& %@ !Z 3hMQ7A ![ !t CGDj $N =uF0;l !V $@ !W $N 3hMQ7? !# Nc !’ !V $@ !W =uF0;l FC<l !& %G %9 !Z 3hMQ7A ![ !t CGDj $N =uF0;l !V $G $9 !W $N 3hMQ7? !# Nc !’ !V $G $9 !W =uF0;l FC<l !& %8 %c !Z 3hMQ7A ![ !t CGDj $N =uF0;l !V $8 $c !W $N 3hMQ7? !# Nc !’ !V$8 $c !W !v CGDj $N !V $@ !W $, F_$C $?$b$N !# 33

=uF0;l FC<l !&%^%9 !Z 3hMQ7A ![ !t 8,>y !& CzG+ $r I= $o $9 =uF0;l !V $^$9 !W $N 3hMQ7? !# Nc !’ !V $^$9 !W =uF0;l FC<l !& %L !Z 3hMQ7A ![ !t H]Dj $N =uF0;l !V $L !W $N 3hMQ7? !# Nc !’ !V $L !W =uF0;l ITJQ2=7? !Z 3hMQ7A ![ !t 8=Be $G $O 3hMQ $7 $J $$ =uF0;l !# 3hMQ $, A[Dj $G$-$J$$ 8}8l $d J}8@ $b 4^ $‘ !# Nc !’ !V $& !W !V $h $& !W !V $^$$ !W !V !J $$ $6 9T $+ !K $s !J $‘ !K !W !V !J $o$+ $i !K $s !c8}8l !d !W !V !J ;r%i !K %s !W !V !J H~ $7 $$ !? 3X @8 !K $8 $c !J $J$$ $+ !?$"$j$^ $; $s !K !c 8}8l !d !W !V !A !J H~ $7 $$!?3X@8 !K $8 $c $s !c 8}8l !d !W !V !J !A$9 $k !K $J $+ $l !W !V !J ;H $$$?$$ $s !K $d !c !V $@ !W $N J}8@ !d !W !V $d $m !cJ} 8@ !d !W !V !J $$$$ !K $C $9 !c 8} 8l !d !W !V !J $$ $+ !K $M$’ !c 8}8l !d !W !V !J <h $l !K $M$( !c 8}8l !d !W !V !J Ii $1$F$J$i !K $8 !W =uF0;l J88l !& !) !) !Z 3hMQ7A ![ !t J88l $N=uF0;l !# 8= :_Dj5A $5 $l $F $$ $k3hMQ7? $O <! $NDL$j !# !V J88l !& %Y %7 !W !V J88l !& %4 %H %7 !W !V J88l !& %J %j !W !V J8 8l!&%^ %8 !W !V J88l!& %7 %‘ !W !V J88l!& %- !W !V J88l!&%1 %j !W !V J88l!& %k !W Nc !’ !V $Y $7 !W !V$4 $H $7 !W !V G! $7 !W !V $? $j !W !V $J $j !W !V $^ $8 !W !V $- !W !V $1 $j !W !V $j !W !V $k !W !v IP A IJ;l BN7O $G$O !" !V$8 !W $N$?$a$N 3h MQ7? $, MQ 0U$5 $l $F $$ $k $, !" <B:] $K$O ITJQ 2= $G $" $k$N $G !" $3$3$G$O IT JQ2=7? $H $7 $? !# D.10 46F0;l 46F0;l !t 46F0;l !# $"$$$5$D $J $I !# Nc !’ !V $* $O$h $& !W !V $* $O$h $& $4 $6 $$$^ $9 !W !V $3 $s $K $A $O !W !V $3 $s $P $s$O !W !V $"$j $,$H $& !W !V $I $& $b $"$j $,$H $& !W !V $" $j $, $H $& $4 $6 $$$^$9 !W !V $$ $? $@ $-$^$9 !W !V $4 $A $= $& $5$^ !W !V $5$h $J $i !W !V $5$h $& $J $i !W !V $O $$ !W !V $$$$ $( !W !V $4 $a$s !W !V$4 $a$s$J $5$$ !W !D D.11 5-9f 5-9f - 0lHL !t 0J2< $N J,N‘0J30 $N 0lHLE* $J 5-9f !# Nc !’ !V !{ !W !V !} !W !V !w !W !V !p !W !V ") !W !V "* !W !V !\ !W $J $I !# 8= :_ $N $H $3$m !" %" %k%U %!%Y%C %H $b$3 $3 $K J,N‘ $5 $l $F$$ $k !# 5-9f - 6gE@ !t $$$o$f $k 6gE@ !# 34

Nc !’ !V !# !W !V !% !W 5-9f - FIE@ !t $$$o$f $k FIE@ !# Nc !’ !V !" !W !V !$ !W 5-9f - 6uGr !t A43Q $N 6uGrJ8;z !J 2hLL>e $K$O 8+ $($J$$ !K !# 5-9f - 3g8L3+ Nc !’ !V !J !W !V !P !W !V !F !W !V !H !W !V !X !W !V !Z !W !D 5-9f - 3g8LJD Nc !’ !V !K !W !V !Q !W !V !G !W !V !I !W !V !Y !W !V ![ !W !D D.12 $=$N B> $= $N B> - 4VEj !t !N L>;l - @\Hx !O $d !" !N =u;l - =*=u;l !O $H $7 $K $/ $$$b$N !# Nc !’ !V !J $@ !K %! !W 35