%b%s%F%+%k%m%U%#%k%?$N2~NI$K$D$$$F 6e=#9)6HBg3X 9)3XIt @86p E/0l #1!%$O$8$a$K Hs%,%&%9J,I[$K=>$&N3;R$G6a;w7W;;$r9T$&%b%s%F%+%k%m%U%#%k%?$r!$%G%k%?McHsDj>o?6F0%G!< %?$N2r@O$KE,MQ$7$?;~$NLdBjE@$H$7$F!$>uBV%Y%/%H%k$,9b<!85$N>l9g$K==J,$JL‘EY$,F@$i$l$:!$ $3$l$OM=B, 8m:9 $,0-$$ $3$H $K5/ 0x$9$k $3$H $,H= L@$7$?!% $3$N 860x $r>\ :Y$K$D $-$H $a$k $?$a$K!$ @~7A%,%&%9 %b%G %k$G$" $k;~ JQ78 ?t#A#R %b%G %k$r %b%s%F %+%k %m%U%# %k%? $K$h$j 7W;; $r9T $$!$%+%k %^%s%U%#%k%? $H$N Hf3S $r9T$C $?$H$3 $m!$9b <!85 $K$J $k$K $D$l$F %b%s %F%+ %k%m %U%#%k %?$G$O %+%k %^%s%U%#%k%? Dx$N L‘EY$, F@$i $l$F $*$i$:!$ $=$N 860x $O==J, $J2r $NC5 :w$, 9T$o$l $J$$ $?$a $H9M$( $i$l$k!%K\8& 5f$G $O!$%b %s%F%+ %k%m %U%#%k %?$G ;H$o$l $F$$ $k6a ;w$r 3NG’$7 $F2r $NC5 :w$, IT==J, $K$J$k860x$rL@3N$K$7!$$3$l$r2~NI$9$kJ}K!$r8!F$$9$k!% #2!%%b%s%F%+%k%m%U%#%k%?$K$*$1$k6a;w KL @n $N Ds 0F $7 $F $$ $k %b %s %F %+ %k %m %U%# %k %? [2] $O!$ Hs %, %& %9 J, I[ $r <B 8= CM $K $h $j 6a ;w $7!$ <B8=CM$rMQ $$$? 7W;; $K$h$C$F Hs%, %&%9 %U%#%k %?$r6a ;w$9 $k$b $N$G $"$k!%$3 $3$G $O%b %s%F %+%k%m %U%#%k%?$N@bL@$b7s$M$F!$6a;w$N9T$o$l$F$$$k2U=j$r3NG’$9$k!% %U%#%k%? $NLdBj$G$O!$;~9o t $N p <!85>u BV%Y%/%H%k$r x t !$;~9o t $N4QB,CM$r y t !$$*$h$S;~ 9o t $^$G$N4QB,CM$N=89g$r Y t $HI=$9$H$-!$>uBV6u4V%b%G%k ( %7%9%F%‘%b%G%k$*$h$S4QB,%b%G%k $+$i@.$k ) x t = g ( x t � 1 ; w t ) ; y t = h ( x t ; " t ) (1) $K$h$C$F%G!<%?$,@8@.$5$l$k$b$N$H$9$k!% $3$NA0Ds$N2<$G!$#1 4|@hM=B,$NJ,I[ p ( x t j Y t � 1 ) $H$m GH$NJ,I[ p ( x t j Y t ) $r?dDj$9$k$N$,%U%#%k%?$NLdBj$G$"$k!% J,I[$K$*$1$k6a;w %b %s %F %+ %k %m %U%# %k %? $G $O!$ $3 $l $i $N J, I[ $r <! $N $h $& $J M 8D $N <B 8= CM ( p <! 85 ) $N =8 9g P t $*$h$S F t $K$h$j$=$l$>$l6a;w$9$k!% P t = n p ( t ) 1 ; p ( t ) 2 ; � � � ; p ( t ) M o ; � p ( x t j Y t � 1 ) F t = n f ( t ) 1 ; f ( t ) 2 ; � � � ; f ( t ) M o � p ( x t j Y t ) (2) 0J2<%U%#%k%?$G $O!$$^ $:=i4| J,I[ $rE,@Z $K7h$a!$ $=$N J,I[$K =>$& P 1 $rMp?t $K$h$j @8@. $9$k$b $N$H$9$k!% #14|@hM=B,$K$*$1$k6a;w 3F<B8=CM$4$H$K!$%7%9%F%‘%b%G%k$K=>$C$FMp?t w ( t ) i $r2C$($k!% p ( t ) i = g ( f ( t � 1) i ; w ( t ) i ) (3) $mGH$K$*$1$k6a;w $^$:3F<B8=CM$NL‘EY � ( t ) i $r!$<!<0$N$h$&$K7W;;$9$k!% � ( t ) i = p ( y t j p ( t ) i ) = r � h � 1 ( y t ; p ( t ) i ) � (4) $3$3$G<0 (1) $N y = h ( x; z ) $K$O z = h � 1 ( y ; x ) $H$J$k 4X?t h � 1 ( � ; � ) $,B8:_ $9$k$b$N $H$9$k!% $^$? r ( � ) $O4QB,%N%$%: " t $NL)EY4X?t$G$"$k!% %j%5%s%W%j%s%0$K$*$1$k6a;w <!$K p ( t ) k $NA*$P$l$k3NN($r � ( t ) k = P M j =1 � ( t ) j $H$7$F%j%5%s%W%j%s%0$r9T$$!$ f ( t ) j $rF@$k!% f ( t ) j � p ( t ) k with prob. � ( t ) k = M X j =1 � ( t ) j ; k = 1 ; 2 ; � � � ; M (5)

L‘EY7W;;$K$*$1$k6a;w 3F<B8=CM$NL‘EY � ( t ) i $+$i!$<!<0$K$h$jL‘EY l ( # ) $,6a;wE*$K7W;;$5$l$k!% l ( # ) = N X t =1 log p ( y t j Y t � 1 ) ’ N X t =1 log 0 @ M X j =1 � ( t ) j 1 A � N log M (6) #3!%6a;w$N8!F$ >e =R$N6a ;w$N $&$A!$@~ 7A%,%& %9$N >l9g$K $D$$$F 0J2<$r 3NG’ $7$?!%$^ $:N3;R $K$h $jJ,I[ $,==J, $K5-=R$5$l $F$$ $k$+$K $D$$ $F$O!$J? 6Q%Y %/%H %k$HJ, ;66& J,;6 9TNs$K $D$$ $F==J, $J6a ;w$, F@$i$l $F$$$k$3$H $r3N G’$7 $?!%<!$K #14| @hM= B,$K $*$$$F Mp?t $r2C $($? 7k2L$O!$ %+%k %^%s %U%#%k %?$K4p $E$/7k2L$H $[$\ 0lCW$9 $k$3 $H$r 3NG’$7 $?!%$= $7$F %j%5%s %W%j %s%0 $K$D $$$F$O!$ L‘EY $rN_ @Q$7$F 7P83J,I[4X ?t$r 7W;;$9 $k2U =j$G!$ ?tCM7W ;;$K 4X$9 $k8m:9 $O$[ $I$s $IL5 $$$3$H $r3N G’$7 $?!%:G8e $KL‘EY$N7W;;$K$D$$$F$O!$?tCM@QJ,$K$h$kCM$HHf3S$7$?$,!$==J,$J6a;w$G$"$k$3$H$,H=$C$?!% >e 5-$N8D!9 $NJ}K! $rD4$Y $?8B$j $G$O!$ ?tCM7W ;;E*$J 8m:9$d 6a;w$K BP$9$k Bg$-$J 8m:9$O 0l8+$7 $FL5$$$h$& $K;W $($k!%$7 $+$7 %j%5 %s%W%j %s%0 $K$D $$$FNI $/8! F$$7 $F$_ $k$H!$N3 ;R$K $h$j J?6Q$d J,;6$NCM$O $h$/ 6a;w$5 $l$F $$$k$b $N$N!$ ?~$N 9-$,$j $O:G $b30 $l$?N3 ;R$N 0LCV$^ $G$H 8BDj $5$l$F $$$k$?$a!$J,I[$N?~ItJ,$G$NP*N%$,Bg$-$/!$C5:wG=NO$,2<$,$C$F$$$k$b$N$H9M$($i$l$k!% #4!%2~NI$K$D$$$F 2r $NC5:w G=NO $N2~NI $H$7 $F!$0J2< $N#3$D $r8! F$$9$k!% 6qBNE* $J7k 2L$K$D $$$F$O!$ 8}F, H/I=$K $FJs9p$9$k!% #14|@hM=B,$H$mGH$r7+$jJV$9 F1 $8;~9o $N%G!< %?$KBP $7$F!$ #14|@h M=B,$H $mGH $r7+$j JV$79T $&$3 $H$G!$I, MW$J2r $NJQ 2=NL$r F@$k$3$H$, $G$- $k$H 9M$($i $l$k!% $7$+ $77+ $jJV$7 $rB? $/$7 2a$. $k$H!$#1 ;~9o $N%G!< %?$@ $1$K$" $F$O$^$k$h $&$K $J$C$F $7$^ $&$N$G!$ E,Ev $JC; $$;~ 4V6h 4V$N%G!< %?$K $D$$ $F!$$3 $N7+ $jJV$7 $r9T $&J}$,$h$jNI$$$H9M$($i$l$k!% 0dEAE*%"%k%4%j%:%‘$K$*$1$k8r:5$NF3F~ 0d EA E* %" %k %4 %j %: %‘$H %b %s %F %+ %k %m %U%# %k %?$H $N N‘ ;w @- $, ;X E& $5 $l$F $* $j [1] !$ Eq BA $O %j %5 %s%W%j%s%0 $K!$FM A3JQ0[ $O#1 4|@h M=B,$K BP1~ $7$F $$$k$,!$ 8r:5 $KAj Ev$9 $k$b$N $O%b %s%F %+%k%m %U%#%k%?$K$O L5$$!% 2~NI $NJ} K!$H $7$F!$ 8r:5 $KAjEv $9$k A‘:n $NF3 F~$, 9M$( $i$l $k!%8r:5 $O!$$^ $:#2$D$NN3 ;R$r %i%s%@ %‘$K <h$j=P $7!$<! $KN3 ;R$r9= @.$9 $k%Y %/%H%k $NMW AG$NJB $S$r %i%s %@%‘$K 7h$a$?2U=j $G@Z CG$7!$ $3$l$i $r8r 49$7 $F?7 $7$$Fs $D$N N3;R $r@8 @.$9$k!% 8r:5 $NA‘ :n$K $h$j!$Nc $($PJ,I[$,C1Jv$N>l9g$K$O!$?~$NItJ,$K?7$?$JN3;R$,F@$i$l!$C5:wG=NO$,8~>e$7$?$3$H$K$J$k!% 8r:5$N30A^$KAjEv$9$kA‘:n$rF3F~ 8r :5$O!$C1 $J$k %N%$%: 0u2C $KHf$Y $k$H!$?~ $K6a $$N3;R $rF@$k 8z2L $,$"$k $,!$#2$D $NN3 ;R$N@- <A$r3]$19g $o$; $k$?$a!$ $I$A $i$+ $H8@$( $PFb A^$K 6a$$!%#2 $D$N N3;R $N4V 0J30$N NN0h $rC5 :w$9$k $?$a$K$O!$8r :5$h $j$b 30A^$K 6a$$ A‘:n $,I, MW$G$" $k!%$3 $3$G $O>e =R$N8r :5$H $O0[ $J$j!$ #2$D$N N3;R$r7k$V D>@~ $K$h$C $F30 A^$r 9T$$!$ ?~$K 6a$$N3 ;R$r F@$k!% $3$N J}K! $G$O!$ 30A^ $N%9%F%C %WI} $r@~7AC5:w$K$h$C$F7h$a$k$3$H$b2DG=$H9M$($i$l$k!% ;29MJ88% [1] T.Higuchi: Monte Carlo �lter using the Genetic algorithm op erators, Journal of Statis- tical Computation and Simulation, V ol.59, No.1, pp.1-23(1997). [2] G.Kitagaw a: Monte Carlo �lter and smo other for non-Gaussian nonlinear state space mo dels, Journal of Computational Gr aphic al Statistics , 5 , No.1, pp.1-25(1996).