%b%s%F%+%k%m%U%#%k%?$N1~MQ$K$D$$$F | HsDj>oIT5,B’?6F0%G!<%?$N2r@O | 6e=#9)6HBg3X 9)3XIt EE5$9)3X2J @86pE/0l MW;] %b%s %F%+%k%m%U%#%k%? [3] $N1~MQNc $H$7$F!$HsDj>o IT 5,B’ ?6 F0 %G!< %? $N 2r @O $K $D $$ $F Js 9p $9 $k!% I. <T $N Ds 0F $7 $F$$$k;~JQ%T!<%/<~GH?t [1] $O!$;~JQ AR 78?t$+$i@.$kFC @-J} Dx <0 $N 6& Lr J# AG :, $K BP $7 $F!$ ;~ 4V E* 3j $i $+ $5 $r 2> Dj $7$?%b%G%k$G$"$j!$%G%k %?Mc$NHsDj >oIwF6;n83%G!< %? [5] $N2r@O$rG0F,$K9M$($i$l$?$b$N$G$"$k!%K\9F$G$O$5$i$K!$ ;~JQ $N <B :, $r 4^ $‘ $h $& $K $3 $N %b %G %k $r 3H D% $9 $k!% $3 $l $i ;~JQ $N :, $r ?d Dj $9 $k $K $O!$ Hs @~ 7A Hs %, %& %9 7? %U%# %k %? %j %s%0 $, I, MW $H $J $k!% $= $N J} K! $H $7 $F $O %b %s %F %+ %k %m %U%# %k%? [3] $r MQ $$ $k!% $3 $l $^ $G ;~JQ %T!< %/ <~ GH ?t %b %G %k $N 1~MQ $H $7 $F $O!$ ;~ JQ %T!< %/ ?t $, #2 $^ $G $G!$ ;~ 4V IT JQ %9 %Z %/%H%k$rJ;$;$F2>Dj $7$?Js9p$,$" $k [1] !%K\9F$G$O!$ %T!< %/?t $, #2 $h $j B? $$ >l 9g $K $D $$ $F Js 9p $9 $k!% $^ $: ;O $a $K %7 %_%e%l!<%7%g%s$K$h$j;~JQ%T!<%/<~GH?t%b%G%k$N%Q%U%)!< %^%s %9 $r 3N G’ $7!$ B3 $$ $F %G %k %? Mc $N Hs Dj >o Iw F6 ;n 83 %G!< %?$N2r@O7k2L$rJs9p$9$k!% 1 ;~JQ%T!<%/<~GH?t%b%G%k 4QB,7ONs$r y 1 ; y 2 ; � � � ; y N $H$9$k$H$-!$<!$N$h$&$J;~ JQ AR 78?t a ( t ) j $r;}$D%b%G%k$r9M$($k y t = p X j =1 a ( t ) j y t � j + " t !% (1) $3$3$G4QB,%N%$%: " t $O!$J?6Q 0 J,;6 � 2 $N@55,J,I[$KFH N)$K=>$&$b$N$H$9$k!%K\9F$G$O$3$N%b%G%k$rHsDj>o AR %b %G%k$H8F$V$3$H$K$9$k!% HsDj>o AR %b%G%k$N%Q%o!<%9%Z%/%H%k!J=V4V%9%Z%/%H %k!K$r<!$N$h$&$KDj5A$9$k p ( ! ; t ) = � 2 � � � 1 � P p j =1 a ( t ) j e � ij ! � � � 2 !% (2) $3$3$G!$ ! 2 [0 ; � ] $O 3Q<~GH?t$r$" $i$o$9!%;~JQ AR 78 ?t$H J, ;6 $r %G!< %? $+ $i ?d Dj $9 $k $3 $H $G!$ Hs Dj >o AR %b %G %k$N%Q%o!<%9%Z%/%H%k$N?dDjCM$,F@$i$l$k!% ;~JQ AR 78?t$N?dDj$N$?$a$K$O!$78?t$NNY@\$9$k;~9o $K4X$7$F3j$i$+$5$rF3F~$9$kI,MW$,$"$k!%;~JQ78?t AR %b %G%k [4] $G $O!$ NY@\ $9 $k ;~ 9o$N AR 78 ?t $K D> @\E* $K 3j $i $+$5$r2>Dj$7$F$$$k � d a ( t ) j � N (0 ; � 2 ) !% (3) $3$3$G � d $O<!$N$h$&$KDj5A$5$l$k:9J,%*%Z%l!<%? � a ( t ) j � a ( t ) j � a ( t � 1) j !$ � d a ( t ) j � �(� d � 1 a ( t ) j ) ; d > 1 !% $G$"$j!$<B:]$N%G!<%?2r@O>e$G$O d = 1 ; 2 $H$9$k!% $3$l$KBP$7Cx<T$NDs0F$7$F$$$k;~JQ%T!<%/<~GH?t%b%G %k [1] $G $O!$ 0J 2< $K<( $9 $h $& $K!$ FC @- J} Dx <0$N :, $K BP $7 $F3j$i$+$5$r2>Dj$7$F$$$k!% <0 (1) $NFC@-J}Dx<0$O 1 � p X j =1 a ( t ) j z j = 0 (4) $H=q$1$k!%$3$NJ}Dx<0$,!$ m 8D$NJ#AG:, r ( t ) k e � i� ( t ) k ; ( k = 1 ; 2 ; � � � ; m ) $H n (= p � 2 m ) 8D$N<B:, c ( t ) k ; ( k = 1 ; 2 ; � � � ; n ) $r;}$D$b$N$H$9$k!%$9$J$o$A!$FC@-J}Dx<0 (4) $O!$ m � k =1 � 1 � r ( t ) k e i� ( t ) k z � � 1 � r ( t ) k e � i� ( t ) k z � � n � j =1 (1 � c ( t ) j z ) = 0 (5) $H=q$/$3$H$,$G$-$k!%#2<!$N AR %b%G%k (AR(2) $HI=5-$9 $k ) $N >l 9g $K $O!$ J# AG 6& Lr $J FC @- :, $N � ( t ) k $, %Q %o!< %9 %Z %/ %H%k $N%T!<%/ <~GH?t $K0l CW$9$k!% $^$? r ( t ) k $N CM$K$h $j $= $N%T!<%/ $N6/EY$, JQ2=$9 $k!%$h$C$F!$ AR(2) $,D> Ns$K @\ B3$5$l$? %7%9%F %‘$N!$3F!9$N AR(2) $N %T!<%/<~ GH?t$H 6/EY$,!$>e5-$N6&LrJ#AG:,$K$h$C$FI=$5$l$k!% $3$l$i$NFC@-:,$KBP$7$F!$;~4VJQ2=$N3j$i$+$5$r<!$N $h$&$KF3F~$9$k � � ( t ) k � N (0 ; � 2 � ) !$ � r ( t ) k � N (0 ; � 2 r ) !$ � c ( t ) j � N (0 ; � 2 c ) !% (6) $3$l$i$N3j$i$+$5$N2>Dj$O!$0J2<$N$h$&$J0UL#$G0c$$ $, $" $k!% $^ $: ;~ JQ 78 ?t AR %b %G %k $N >l 9g $O <! $N $h $& $K $J $k!% %Q%o!< %9%Z%/ %H%k $N<0 (2) $N J,Jl$r j A ( ! ; t ) j 2 $H I= $9$H$-!$ Z � 0 � � � d A ( ! ; t ) � � 2 d! = p X j =1 � � � d a j ( t ) � � 2 (7) $H $$ $& 4X 78 $, @. $j N) $D!% AR 78 ?t $K BP $9 $k 3j $i $+ $5 $N <0 (3) $O!$ >e <0 (7) $N1& JU $, >.$5 $$ $H $$$& $3 $H $r0U L# $9 $k $N $G!$ $9 $J $o $A!$ :8 JU $N @Q J, $, >. $5 $$ $H $$ $& @) Ls $r @_ $1 $F $$ $k $3 $H $K $J $k!% $3 $l $O!$ 3F <~ GH ?t $4 $H $N %Q %o!< $N JQ 2=$,$=$l$>$lFHN)$G$"$k$3$H$r0UL#$9$k!% 0lJ};~JQ%T!<%/<~GH?t%b%G%k$G$O!$%T!<%/6/EY$H%T!< %/ <~ GH ?t $H $K BP $7 $F D> @\ E* $K 3j $i $+ $5 $r 2> Dj $7 $F $$ $k!% $^ $? $3 $l $i $r $r D> @\ ?d Dj $G $- $k!% ;~ JQ 78 ?t AR %b %G %k $G $O %T!< %/ $N 3j $i $+ $J JQ 2= $r 0U L# $7 $F $O $* $i $:!$ $^ $? %T!< %/ <~ GH ?t $N JQ 2= $H %T!< %/ 6/ EY $N JQ 2= $H $N 6h JL $, L@ 3N $G $J $/!$$=$7$F%T!<%/<~GH?t$ND>@\E*$J?dDj$b$G$-$J$$!% 1

2 %7%_%e%l!<%7%g%s %7%_%e%l!<%7%g%s$K$F@8@.$7$?%G!<%?$KBP$7$F%b%s%F %+%k %m %U%# %k %? $r ;H$C $? ;~ JQ %T!< %/ <~ GH ?t %b %G %k $r $" $F $O$a!$ $= $N %Q %U%)!< %^ %s %9 $r 3N G’ $9 $k!% %T!< %/ ?t $, #1 $+ $i#4$N %G!< %? ( %G!< %? #1!A %G!< %?#4 ) $r!$ $=$l $> $l%G!< %? ?t#3 #0 #0$G @8 @. $7 $?!% $3 $3$G 4Q B, %N %$ %: $N J,;6 � 2 $* $h $SFC@-:,$NBg$-$5 r k $O!$;~4VE*$K0lDj$H$7$?!%$3$l$i$N %G!<%? $K!$ ;~ JQ %T!< %/ <~ GH ?t %b %G %k $r $" $F $O $a $?!% ?d Dj ;~$K $O!$ 4Q B,%N %$ %: $N J, ;6 � 2 $O 4{ CN $G $" $k $H $7!$<B ?t :,$O$J $$$b $N $H$7 $? ( $9 $J$o $A n = 0) !% $^$? Hf3S $N $?$a $K!$;~JQ78?t AR %b%G%k$N$"$F$O$a$b9T$C$?!% 3F%G!<%?$K$*$$$F!$#1$+$i#5$^$G$N%T!<%/?t$N;~JQ%T!< %/<~GH ?t %b %G%k $r $"$F $O $a!$ F@$i $l $? AIC $N CM$r I= 2 $K <($9!%I=Cf$N2< @~$,!$3F %G!<%?$K$* $1$k AIC :G>. $NMs$r <($9!% 3F %G!< %? $H $b!$ ?? $N <! ?t $H F1 $8 %b %G %k $, A* Br $5 $l $F$$$k!%$^$?;~JQ78?t AR %b%G%k$N AIC $H<!?t$bI= Cf$N TV CAR $* $h $S <! ?t$N Ms $K <( $9!%$J $* ?d Dj =i4| CM $N 1F 6A $r<h$j=|$/$? $a!$ AIC $NCM$N;; =P$K$O %G!<%?$N:G =i$N#1 #18D$a$^$G$N CM$O=|30 $7$F$" $k!% AIC $rHf3S$9 $k$H!$;~ JQ%T!< %/ <~ GH ?t %b %G %k $N J} $, ;~ JQ 78 ?t AR %b %G %k $h $j $b NI$$CM$H$J$C$F$$$k$N$,$o$+$k!% ;~JQ%T!<%/<~GH?t%b%G%k$K$h$k%U%#%k%?%j%s%0$N?dDj 7k2L !J%a %8 %" %s!K $r!$ %T!< %/ ?t #3 $H #4 $N >l 9g $K $D $$ $F ?^ 1 $*$h$S?^ 2 $K<($9!%3F?^$K$*$$$F!$GK@~$O%G!<%?@8@.$K $*$1 $k ?? $N %T!< %/ $r I= $7!$ @^ $l @~ !J<B @~!K $, ?d Dj 7k 2L $r I=$7$F$$$k!% 3 %G%k%?McHsDj>oIwF6;n83%G!<%?$N2r@O %G %k%?Mc $NHsDj >oIwF6 ;n83%G!< %? [5] $N 2r@O7k 2L$r Js 9p$9 $k!% $3 $N %G!< %? $O!$ D6 2; B. 9R 6u 5! $N %U %i%C %? 2r @O $N L\E* $G B, Dj $5 $l $? $b $N $G $" $k!% 4Q B, $O %G %k %? Mc >e $N $R $: $_%2!< %8 $K $h $j 9T $J $$!$ Iw F6 $N F0 05 $r >e >: $5 $; $J $, $i 9T $J$C$? $b $N $G!$ B, Dj >r 7o $, Hs Dj >o $J $b $N $H $J$C $F $$ $k!% F005 $N >e >: $K H< $$!$ Mc $N ?6 F0 FC @- $, JQ $o $j!$ $= $l $K $h$C $F8G M- ?6 F0 ?t $, JQ 2= $9 $k!% %U %i%C %? $N H/ @8 $O!$ Mc $N IU $1 :,$r C< $H $9 $k $$ $/ $D $+ $N ?6 F0 %b!< %I $d Mc $N $M $8 $l $N ?6 F0 I= 1: %7%_%e%l!<%7%g%s%G!<%?$N AIC %T!<%/?t %G!<%? m %G!<%? 1 %G!<%? 2 %G!<%? 3 %G!<%? 4 1 819.03 913.55 892.24 1123.74 2 848.07 823.95 858.11 943.23 3 857.88 845.01 843.26 888.19 4 861.32 849.15 849.78 855.07 5 867.22 849.19 854.47 874.52 TV CAR 835.55 831.80 854.02 940.60 <!?t 2 4 6 5 ?^ 1: %G!<%?#3$N?dDj7k2L ?^ 2: %G!<%?#4$N?dDj7k2L %b!< %I $J $I $N <~ GH ?t $, 6& ?6 $9 $k $3 $H $,!$ $= $N 86 0x $G $" $k $H 9M $( $i $l$F $$ $k!% J8 8% [5] $G $O6I =j Dj >o AR %b %G%k $K $h $k 2r @O $, $J $5 $l!$ 0B Dj $G $J $/ $J $k F0 05 $N ?d Dj $r 9T$C $F $$ $k!% K\ 9F $G $O $3 $N %G!< %? $N 2r @O $r L\ E* $H $7 $F ;~ JQ %T!< %/ <~ GH ?t %b %G %k $N $" $F $O $a $r 9T $$!$ ;~ 4V JQ 2= $9 $k %T!< %/ <~GH?t$rF@$?!% ;29MJ88% [1] Ikoma, N. (1996). Estimation of Time V arying Peak of Po w er Sp ectrum based on Non-Gaussian Non- linear State Space Mo deling, Signal Pr o c essing 49 , 85-95. [2] Kitagaw a, G. (1987). Non-Gaussian State-Space Mo deling of Nonstationary Time Series(with dis- cussion), Journal of the Americ an Statistic al As- so ciation , 82 ,No.400, 1032-1063. [3] Kitagaw a, G. (1996). Monte Carlo �lter and smo other for non-Gaussian nonlinear state space mo dels, Jour- nal of Computational Gr aphic al Statistics 5 ,No.1,1- 25. [4] Kitagaw a, G. and Gersch, W. (1985). A Smo oth- ness Priors Time-V arying AR Co e�cient Mo deling of Nonstationary Cov ariance Time Series, IEEE T r ans. AC-30 , No.1, 48-56. [5] Jv4_ , 0BF# B> (1992). D62;B.%G%k%?Mc$N?6F0FC@-$H0B Dj 8B3& $N ?dDj , Bh #2 Js , Hs Dj>o $J IT5, B’1~ Ez $N6I =j Dj >o;~7ONs2r@O9R6u1’Ch5;=Q8&5f=jJs9p TR-1179. 2