9=B$;~JQ%b%G%k$K$h$kHsDj>o;~7ONs2r@O 6e=#9)6HBg3X9)3XIt @86p E/0l 1 $O$8$a$K Hs @~ 7A Hs %, %& %9 7? $N >u BV 6u 4V %b %G %k $H $= $N %U%# %k %? %j %s %0 <j K! $O!$ 6a G/ $N %3 %s %T%e!< %? $N 7W ;; G= NO $N H/ E8$K H< $$!$ <B MQ E*$K $J$C $F $- $F $$$k [2] !% $3 $N <jK! $K $h $j!$ Hs Dj >o%Y %$ %: %b %G %k$K Hs %, %& %9 J, I[$dHs@~7AMWAG$r:N$jF~$l$k$3$H$,$G$-$k$h$&$K$J$C$? [5] !%$=$7$F:G6a$G$O!$%7%9%F%‘%N%$%:$d4QB, %N%$%:$N%Q%i%a!<%?$r;~JQ$K$9$k$3$H$,2DG=$H$J$C$F$-$F$$$k [3] !%$^$?JL$N8&5f [7] $G$O!$%b%s%F%+ %k%m %U%#%k %?$O!$ 0dEA E*%" %k%4%j %:%‘ [1] $HN‘ ;w$7$? %U%#%k %?%j %s%0 <jB3$- $r;}$C $F$* $j!$0d EAE* %" %k%4 %j%: %‘$X $N%b%s %F%+ %k%m %U%#%k%? $N;k E@$+ $i$N %"%W%m!< %A$d!$ $=$N 5U$N%" %W%m!< %A$b 9M$($i $l$k $h$&$K$J$C$F$-$F$$$k!% K\ 8& 5f $G $O!$ %b %G %k $N <! ?t $N $h $& $J!$ %b %G %k $N 9= B$ $r I= $9 %Q %i %a!< %? $r >u BV $K :N $j F~ $l!$ %b %s %F %+%k %m%U%# %k%?$K $h$j >uBV ?dDj$r 9T$& $3$H$G!$ %b%G %k$N9= B$$, ;~4V E*$KJQ 2=$9 $k>l9g $K$b E,1~E* $K%b %G%k A*Br $r9T$& J}K! $rDs 0F$9$k!% $3$3 $G%b%G %k$N <!?t$O N%;6 E*CM $r<h$k $N$G!$ $=$N>u BV?d Dj$r%b %s%F %+%k %m%U%# %k%? $K$F9T $&$3 $H$O!$K\ <AE* $K$O!$ 0dEAE* %"%k %4%j %:%‘$K $*$1 $kAH 9g$;:G E,2= $HF1MM $J=h M}$r9T$C$F$$$k$3$H$K$J$k!% 6q BN E* $K $O!$ 9= B$ E* $J JQ 2= $r H< $& Hs Dj >o IT 5, B’ ?6 F0 %G!< %? $N 2r @O $r A[ Dj $9 $k!% $3 $N $h $& $J %G!< %? $H$7 $F9M $($i$l $k$N $O!$GX 7J%N%$ %:$N >e$KE~ Ce;~ 9o$N0[ $J$k #PGH $H#SGH $,=E $J$kCO ?LF0 $d!$5!3# E*%7 %9 %F%‘ $NIT 5,B’ ?6 F0$, GK2u $K $h$j JQ2= $9$k >l 9g$J $I$, 9M$( $i $l$k!% $3$N $h $&$J %G!<%? $N2r @O $K!$ AR 78?t $,;~JQ $G$"$j!$$+ $D AR <!?t$b ;~JQ$G$" $k$h$& $J%b%G %k$r;H $&$3$H $rDs0F$9 $k!%CO?L F0$K$D $$$F $N4{ B8$N8& 5f [6] $G$O!$GX 7J%N%$ %:$HCO ?LF0$H $r8D JL$K AR %b%G%k $GI=8= $7!$$3$l $i$N?. 9f$N 2CK!%b %G%k $K$h $j%G!< %?2r@O $r9T$C $?Js9p $,$" $k$,!$ K\8&5f $G$O 2CK! %b%G%k $G$O $J$/ >hK!%b %G%k $rMQ$$ $F$$ $k$3 $H$K$J $k!%2CK!%b %G%k$G $O8DJL $N AR %b %G%k$N J,;6$r JQ2=$5$; $k$3$H $G%b%G %k9=B$$N JQ2=$r I=8= $7$F$$$?$,!$>hK!%b%G%k$N>l9g$K$O AR <!?t$,JQ2=$9$k$3$H$K$J$k!% $3 $N $h$& $J J}K! $H $7$F $O!$ [8] !$ [9] $K $*$$ $F ;~JQ P AR COR $r M=$a ?d Dj$7 $F $*$$ $F!$ $=$l $r MQ$$ $F;~ JQ<!?t$N $_$r?dDj $9$kJ}K! $,;n$5$l $F$$$k!% $3$l$KBP $7K\8&5f $G$O!$;~JQ P AR COR $H;~ JQ<!?t $H$rF1;~ $K?dDj$9$k$3$H$r ;n$_$k!%0J2<K\J8 $G$O!$:G=i$K;~JQ P AR COR $K4p$E$/ ;~JQ78?t AR %b%G %k$K $*$$$F!$ AR <!?t $r;~ JQ$H$7 $?%b%G %k$rDs 0F$9$k!% <!$K?t CM%7%_%e %l!<%7%g%s $K$h$k %b%G%k $NM- 8z@-$N8!>Z7k2L$K$D$$$FJs9p$9$k!% 2 ;~JQ P AR COR ;~JQ<!?t%b%G%k 4QB,7ONs$r y 1 ; y 2 ; � � � ; y N $H$9$k$H$-!$0J2<$N$h$&$J;~JQ AR 78?t a p j ( t ) $r$b$D%b%G%k$r9M$($k!% y ( t ) = p ( t ) X j =1 a p ( t ) j ( t ) y ( t � j ) + " p ( t ) " p ( t ) � N (0 ; � 2 p ( t )) (1) $3 $3 $G p ( t ) $O ;~ JQ $J <! ?t $G $" $j!$ f 0 ; 1 ; 2 ; � � � ; P g $N CM $r $H $k $b $N $H $9 $k!% $^ $? 4Q B, %N %$ %: $N J, ;6 � 2 p ( t ) $b;~JQ$G$"$k$H$9$k!% ;~JQ78?t AR %b%G%k [4] $O!$>e5-%b%G%k$N<!?t$*$h$SJ,;6$,;~4VE*$KITJQ$G$"$k>l9g$KAjEv$7!$;~ JQ78?t$KBP$7$F;~4VE*3j$i$+$5$r2]$7$F$$$k!% K\8&5f$G$O!$;~JQ P AR COR $KBP$7$F!$<!$N$h$&$J;~4VE*3j$i$+$5$r2]$9!% � a k k ( t ) � N (0 ; � 2 ) ; k = 1 ; � � � ; P (2) 1

$3$3$G � $O;~4V t $K4X$9$k:9J,%*%Z%l!<%?$G!$ � a k k ( t ) = a k k ( t ) � a k k ( t � 1) $G$"$k!% ;~JQ AR 78?t$O!$;~JQ P AR COR $+$i<!$N$h$&$K7W;;$5$l$k!% a k j ( t ) = a k � 1 j ( t ) � a k k ( t ) a k � 1 k � j ( t ) ; j = 1 ; � � � ; k � 1 (3) $^$?;~JQJ,;6$K$D$$$F$b!$<!$N$h$&$J;~4VE*3j$i$+$5$r2]$9!% � � 2 k ( t ) � N (0 ; � 2 ) ; k = 1 ; � � � ; P (4) $=$7$F!$;~JQ<!?t$KBP$9$k;~4VE*3j$i$+$5$H$7$F!$<!$N$h$&$J3NN(E*A+0\$r2>Dj$9$k!% q ( p ( t ) j p ( t � 1)) (5) $3$3$G 3NN(J,I[ q ( � ) $O P � P $N A+0\3NN( 9TNs$GI= $5$l!$BP3QMW AG!$$9$J$o $A<!?t$, JQ2=$7$J $$3NN( $, � , $=$l0J30$NMWAG$, (1 � � ) = ( P � 1) $G$"$k$H$9$k!% 3 ?tCM%7%_%e%l!<%7%g%s 7k2L$H$=$N9M;!$K$D$$$F$O!$8}F,H/I=$K$FJs9p$9$k!% <U<- K\8&5f$O!$J8It>J2J3X8&5fHqJd=u6b>)Ne8&5f!J#A!K$NJd=u$r<u$1$F$$$^$9!% ;29MJ88% [1] D.E.Goldb erg: Genetic algorithm in search, optimization and mac hine learning, Addison- W esley MA (1989). [2] G.Kitaga w a: Monte Carlo �lter and smo other for non-Gaussian nonlinear state space mo del, Journal of Computational and Graphical Statistics, 5, pp.1-25 (1996). [3] G.Kitaga w a: A self-organizing stat-space mo del, Journal of the American Statistical Asso c., V ol.93, No.443, pp.1203-1215(1998). [4] G.Kitaga w a and W.Gersch: A smo othness priors time-v arying AR co e�cient mo deling of nonstationary cov ariance time series, IEEE T rans. AC-30, No.1, pp.48-56(1985). [5] G.Kitaga w a and W.Gersc h: Smo othness priors analysis of time series, Springer-V erlag, New Y ork (1996). [6] G.Kitaga w a and T.T ak anami: Extraction of signal by a time series mo del and screening out micro eartheuakes, Signal Pro cessing, V ol.8, pp.303-314(1985). [7] Hu8}CNG7 : 0dEAE*%"%k%4%j%:%‘$H%b%s%F%+%k%m%U%#%k%? , E}7W?tM} , Bh 44 4, , Bh#19f , pp.19-30(1996). [8] @86pE/0l : ;~JQ P AR COR $rMQ$$$?;~JQ<!?t%Y%$%:%b%G%k , E}7W?tM}8&5f=j6&F1%j%]!<%H 103, !V;~ 7ONs2r@O$NM}O@$H1~MQ!W , pp.74-77(1997). [9] @86pE/0l : ;~JQ<!?t%b%G%k$H9=B$JQ2=$N?dDj , E}7W?tM}8&5f=j6&F1%j%]!<%H 106, !VM}9)3X!&0e3X$K $*$1$kIT5,B’JQF08=>]$N%b%G%k2=$H$=$N1~MQ!W , pp.81-88(1998). 2