2; ?’ 6u 4V $N 2; 9b 0M B8 @- $r 9M N8 $7 $? 3Z 4o 2; $N 2; 8; F1 Dj !} KL 86 E4 O/ !J 5~ Bg !K !$ 8e F# ?? 9’ !J 2J 5; CD $5 $- $, $1 8& 5f 21 !? ;: Am 8& !K !$ 1| G5 Gn !J 5~ Bg !K 1. $O $8 $a $K 3Z 4o 2; $N 2; 8; F1 Dj $G $O !$ 2; 9b $K $h $k 2; ?’ JQ 2= $r E, @Z $K 07 $& $3 $H $, =E MW $G $" $k !% 3Z 4o 2; $O !$ 2; @< $K Hf $Y $F 9- $$ 2; 0h $r ;} $D $? $a !$ 2; 9b $K $h $k 2; ?’ JQ 2= $, 82 Cx $K 8= $l $k $+ $i $G $" $k !% $7 $+ $7 !$ => Mh 8& 5f 1) � 5) $G $O !$ 2; 9b $K $h $k 2; ?’ JQ 2= $O $[ $H $s $I 07 $o $l $F $3 $J $+ $C $? !% K\ 9F $G $O !$ 2; 9b $K $h $k 2; ?’ JQ 2= $r 9M N8 $9 $k $? $a !$ F0 0M B8 B? <! 85 @5 5, J, I[ $r Ds 0F $9 $k !% $3 $l $O !$ 2; ?’ 6u 4V !J 3Z 4o 2; $N FC D’ 6u 4V !K >e $K $* $1 $k 3Z 4o 2; %G !< %? $N J, I[ $, 2; 9b $K $h $C $F JQ 2= $9 $k $H 9M $( !$ $3 $N 2; 9b 0M B8 @- $r 4p K\ <~ GH ?t $N 4X ?t $H $7 $F I= $9 $b $N $G $" $k !% $= $7 $F !$ $3 $N J, I[ $r 2> Dj $7 $? >l 9g $N <1 JL 4X ?t $r %Y %$ %: 7h Dj 5, B’ $+ $i Dj <0 2= $9 $k !% 2. F0 0M B8 B? <! 85 @5 5, J, I[ K\ 9F $N 2; 8; F1 Dj J} <0 $G $O !$ 3F 3Z 4o L> $, %i %Y %k $E $1 $i $l $? 3Z 4o 2; $N FC D’ %Y %/ %H %k $N %G !< %? %Y !< %9 !J 8D !9 $N FC D’ %Y %/ %H %k $r 3X =, %Q %? !< %s $H 8F $V !K $K 4p $E $$ $F 2; 8; F1 Dj $r 9T $& !% 3F 3Z 4o $N 3X =, %Q %? !< %s $, B? <! 85 @5 5, J, I[ $K => $& $H 2> Dj $7 !$ B? <! 85 @5 5, J, I[ $N %Q %i %a !< %? $r ?d Dj $7 $F 3F 3Z 4o $N ;v 8e 3N N( $r 5a $a $k !% $= $7 $F !$ F~ NO $K BP $7 $F ;v 8e 3N N( $N :G $b 9b $$ 3Z 4o L> $r F1 Dj 7k 2L $H $7 $F =P NO $9 $k !% K\ 9F $G $O !$ 3F 3Z 4o $N 3X =, %Q %? !< %s $, !$ J? 6Q $, 4p K\ <~ GH ?t $K $h $C $F O" B3 E* $K JQ 2= $7 !$ 6& J, ;6 9T Ns $, 4p K\ <~ GH ?t $K 0M B8 $7 $J $$ B? <! 85 @5 5, J, I[ $K => $& $H 2> Dj $9 $k !% $3 $N $h $& $K 3H D% $5 $l $? B? <! 85 @5 5, J, I[ $r F0 0M B8 B? <! 85 @5 5, J, I[ $H 8F $V !% 0J 2< !$ F0 0M B8 B? <! 85 @5 5, J, I[ $N %Q %i %a !< %? !J J? 6Q $H 6& J, ;6 9T Ns !K $N ?d Dj K! $r =R $Y $k !% 2.1 Be I= CM 4X ?t 4p K\ <~ GH ?t $K $h $C $F JQ 2= $9 $k J, I[ $N J? 6Q $r !$ :G >. Fs >h K! $K $h $k 4X ?t 6a ;w $G ?d Dj $9 $k !J ?^ 1 !K !% $3 $N 6a ;w 6J @~ $r Be I= CM 4X ?t $H 8F $S !$ � i ( f ) $H =q $/ !J i !’ 3Z 4o HV 9f !K !% $3 $3 $G $O !$ 6a ;w 4X ?t $H $7 $F 3 <! 4X ?t $r MQ $$ $k !% 2.2 F0 @5 5, 2= 6& J, ;6 9T Ns F0 0M B8 B? <! 85 @5 5, J, I[ $K $* $1 $k 6& J, ;6 9T Ns $N ;; =P K! $r ?^ 1 Be I= CM 4X ?t !J B@ ;z !K $N Nc !% :8 $N ?^ $O @~ 7A 6a ;w $G $O @: EY $, IT == J, $J Nc !J %T %" %N $N Bh 4 <4 !K $G !$ 1& $N ?^ $O 2; 9b $K $h $k 2; ?’ JQ 2= $, FC $K 82 Cx $J Nc !J %A %’ %m $N Bh 1 <4 !K $G $" $k !% Musical Instrument Iden ti�cation Considering Pitch-dependent Characteristics of Timbre Space by T etsuro Kitahara (Kyoto Univ.), Masatak a Goto (PRESTO, JST !? AIST) and Hiroshi G. Okuno (Kyoto Univ.) =R $Y $k !% F0 0M B8 B? <! 85 @5 5, J, I[ $N 6& J, ;6 9T Ns $O !$ Be I= CM 4X ?t $+ $i $N $A $i $P $j $N Dx EY $r I= $9 !% Be I= CM 4X ?t $O 2; 9b $K $h $k 2; ?’ JQ 2= $r I= $9 $N $G !$ 6& J, ;6 9T Ns $O !$ 2; 9b 0J 30 $N MW 0x $K $h $k 2; ?’ JQ 2= $r I= $7 $F $$ $k $H 9M $( $k $3 $H $, $G $- $k !% $= $3 $G !$ 2; ?’ 6u 4V $r Be I= CM 4X ?t $G @5 5, 2= $9 $k $3 $H $G 2; 9b $K $h $k 2; ?’ JQ 2= $r =| 5n $7 $F $+ $i !$ 6& J, ;6 9T Ns $r 5a $a $k !% K\ 9F $G $O !$ $3 $N F0 0M B8 B? <! 85 @5 5, J, I[ $K $* $1 $k 6& J, ;6 9T Ns $r F0 @5 5, 2= 6& J, ;6 9T Ns $H 8F $S !$ � i $H =q $/ !% 2.3 %Y %$ %: 7h Dj 5, B’ $K $h $k <1 JL %Y %$ %: 7h Dj 5, B’ $K 4p $E $$ $F <1 JL 4X ?t $r Dj <0 2= $9 $k !% 3F 3Z 4o ! i $N 3X =, %Q %? !< %s $, !$ F0 0M B8 B? <! 85 @5 5, J, I[ $K => $& $H 2> Dj $7 !$ $3 $N J, I[ $N 3N N( L) EY 4X ?t p ( x j ! i ; f ) $H ;v A0 3N N( p ( ! i ; f ) $H $r ;H $C $F !$ %Q %? !< %s x $, F~ NO $5 $l $? $H $- $N <1 JL 4X ?t $r <! <0 $G Dj 5A $9 $k !’ g i ( x ; f ) = log p ( x j ! i ; f ) + log p ( ! i ; f ) : (1) $3 $3 $G !$ %Q %i %a !< %? f $O F~ NO %Q %? !< %s x $N 4p K\ <~ GH ?t $G !$ K\ 8& 5f $G ?7 $? $K F3 F~ $5 $l $? $b $N $G $" $k !% $^ $? !$ F0 0M B8 B? <! 85 @5 5, J, I[ $N 3N N( L) EY 4X ?t $O <! <0 $G M? $( $i $l $k !’ p ( x j ! i ; f ) = 1 (2 � ) d= 2 j � i j 1 = 2 exp n � 1 2 D 2 ( x ; � i ( f )) o : $3 $3 $G !$ d $O 2; ?’ 6u 4V $N <! 85 ?t !$ D $O %^ %O %i %N %S %9 5w N% $G D 2 ( x ; � i ( f )) = ( x � � i ( f )) 0 � � 1 i ( x � � i ( f )) $G $" $k !J 0 $O E> CV !K !% $= $3 $G !$ $3 $N <0 $r <0 (1) $K Be F~ $9 $k $3 $H $G <! $N <1 JL 4X ?t g $, F@ $i $l $k !’ g i ( x ; f ) = � 1 2 D 2 ( x ; � i ( f )) � 1 2 log j � i j � d 2 log 2 � + log p ( ! i ; f ) : $3 $N g i ( x ; f ) $r :G Bg $K $9 $k 3Z 4o L> !J k = argmax i g i ( x ; f ) $H $* $$ $? $H $- $N ! k !K $r F1 Dj 7k 2L $H $7 $F =P NO $9 $k !% K\ 9F $G $O !$ ;v A0 3N N( p ( ! i ; f ) $r !$ F~ NO %Q %? !< %s $N 4p K\ <~ GH ?t $, f $G $" $k $H $- $K !$ 3F 3Z 4o $N 2; 0h $K f $, 4^ $^ $l $F $$ $k $+ $I $& $+ $K 4p $E $$ $F Dj $a $k !% $9 $J $o $A !$ 3Z 4o ! i $N 2; 0h $r R i $H $9 $k $H !$ %/ %i %9 ! i $N ;v A0 3N N( $r p ( ! i ; f ) = ( 1 =m (if f 2 R i ) 0 (if f 62 R i ) $H Dj 5A $9 $k !% $3 $3 $G !$ m $O 3F %/ %i %9 $N ;v A0 3N N( $N 9g 7W $r 1 $K $9 $k $? $a $N @5 5, 2= Dj ?t $G $" $k !% 3. =h M} $N N. $l Ds 0F <j K! $N =h M} $N N. $l $r 0J 2< $K <( $9 !’ ( 1 ) D4 GH 9= B$ ?d Dj $^ $: !$ 3F ;~ 9o !J 10ms $4 $H !K $K $* $$ $F C; ;~ 4V %U !< %j %( JQ 49 $K $h $j %Q %o !< %9 %Z %/ %H %k $r 7W ;; $7 !$ $= $N <~ GH ?t J} 8~ $N %T !< %/ $r Cj =P $9 $k !% $= $7 $F !$ $= $l $i $N %T !< %/ $+ $i D4 GH 9= B$ !J 30 <! $^ $G !K $r 5a $a $k !% $? $@ $7 !$ 4p K\ <~ GH ?t $K 4X $7 $F $O !$ 2; 9b !J C4 $J $I !K $r ?M <j $G M? $( !$ $= $N 2; 9b $K BP 1~ $9 $k <~ GH ?t !J J? 6Q N’ $G ;; =P !K $N 6a K5 !J 200cen t 0J Fb !K $K B8 :_ $9 $k %T !< %/ $N <~ GH ?t $H $9 $k !% $^ $? !$ <~ GH ?t $H %Q %o !< $O $H $b $K BP ?t $G I= $7 !$ @5 5, 2= $O 9T $o $J $$ !%

I= 1 129 8D $N FC D’ NL $N 35 MW (1) %9 %Z %/ %H %k $K 4X $9 $k Dj >o E* FC D’ !J 40 8D !K <~ GH ?t =E ?4 $N ;~ 4V J} 8~ $N Cf 1{ CM !$ B> !% (2) %Q %o !< $N ;~ 4V JQ 2= $K 4X $9 $k FC D’ !J 35 8D !K %Q %o !< Jq Mm @~ $N @~ 7A :G >. Fs >h K! $K $h $k 6a ;w D> @~ $N 79 $- !$ B> !% (3) 3F <o JQ D4 $N ?6 I} !? ?6 F0 ?t !J 32 8D !K ?6 I} JQ D4 !$ <~ GH ?t JQ D4 !$ <~ GH ?t =E ?4 $N ;~ 4V JQ 2= !$ MF CC $N ;~ 4V JQ 2= $J $I $N ?6 I} !? ?6 F0 ?t !% (4) H/ 2; 3+ ;O D> 8e $N %T !< %/ @m EY $K 4X $9 $k FC D’ !J 22 8D !K H/ 2; 3+ ;O D> 8e 150ms 4V $K $* $1 $k 3F 9b D4 GH @. J, $N %T !< %/ $N @m EY $r ;~ 4V J} 8~ $K $D $J $$ $@ $b $N $K BP $9 $k !$ ;~ 4V J} 8~ $N J? 6Q CM $H ;~ 4V JQ 2= $N ?6 I} !% I= 2 ;H MQ $7 $? %G !< %? %Y !< %9 $N Fb Lu 3Z 4o L> %T %" %N (01, PF ) !$ %/ %i %7 %C %/ %. %? !< (09, CG ) !$ !J 3Z 4o HV 9f !$ 3Z 4o 5- 9f !K %& %/ %l %l (10, UK ) !$ %" %3 !< %9 %F %# %C %/ %. %? !< (11, AG ) !$ %P %$ %* %j %s (15, VN ) !$ %S %* %i (16, VL ) !$ %A %’ %m (17, VC ) !$ %H %i %s %Z %C %H (21, TR ) !$ %H %m %s %\ !< %s (22, TB ) !$ %= %W %i %N %5 %C %/ %9 (25, SS ) !$ %" %k %H %5 %C %/ %9 (26, AS ) !$ %F %J !< %5 %C %/ %9 (27, TS ) !$ %P %j %H %s %5 %C %/ %9 (28, BS ) !$ %* !< %\ %( (29, OB ) !$ %U %! %4 %C %H (30, FG ) !$ %/ %i %j %M %C %H (31, CL ) !$ %T %C %3 %m (32, PC ) !$ %U %k !< %H (33, FL ) !$ %j %3 !< %@ !< (34, RC ) 3Z 4o 8D BN TR, OB 0J 30 !’ 3 <o N‘ !% TR, OB !’ 2 <o N‘ !% 2; $N 6/ $5 3F 3Z 4o !$ 6/ !& Cf !& <e $N 3 <o N‘ !% AU K! DL >o $N AU K! $N $_ !% %G !< %? ?t * PF : 508, CG : 696, UK : 295, A G : 666, VN : 528, VC : 558, TR : 151, TB : 262, SS : 169, AS : 282, TS : 153, BS : 215, OB : 151, F G : 312, CL : 263, PC : 245, FL : 134, RC : 160. * L5 2; 8! =P $K $h $k <+ F0 @Z $j =P $7 $K $h $C $F @Z $j =P $5 $l $? C1 2; $N 8D ?t !% ( 2 ) FC D’ Cj =P @h 9T 8& 5f $d 3Z 4o 2; 6A 3X !& 3Z 4o J* M} 3X $J $I $N CN 8+ $r ;2 9M $K Dj $a $? 129 8D $N FC D’ NL !J I= 1 !K $r Cj =P $9 $k !% ( 3 ) <! 85 05 =L Cj =P $5 $l $? FC D’ NL $r J? 6Q $, 0 !$ J, ;6 $, 1 $K $J $k $h $& $K @5 5, 2= $7 !$ <g @. J, J, @O $K $h $j <! 85 $r 05 =L $9 $k !% N_ @Q 4s M? N( 99% $G 129 <! 85 $+ $i 79 <! 85 $K 05 =L $5 $l $k !% $= $N 8e !$ @~ 7A H= JL J, @O $K $h $j $5 $i $K <! 85 $r 05 =L $9 $k !% K\ 9F $G $O 19 <o N‘ $N 3Z 4o $r 07 $& $N $G !$ FC D’ 6u 4V $O 18 <! 85 $K 05 =L $5 $l $k !% ( 4 ) <1 !! !! JL <! 85 05 =L $5 $l $? 18 <! 85 $N FC D’ 6u 4V >e $G !$ 3F 3Z 4o $N %Q %? !< %s $, A0 =R $N F0 0M B8 B? <! 85 @5 5, J, I[ $K => $& $H 2> Dj $7 !$ %Y %$ %: 7h Dj 5, B’ $+ $i 3Z 4o L> $r F1 Dj $9 $k !% 4. I> 2A <B 83 <B 3Z 4o $N C1 2; %G !< %? %Y !< %9 (DB) $H $7 $F !$ R W C 8& 5f MQ 2; 3Z DB $N 3Z 4o 2; DB ( RWC-MDB-I-2001 ) 6) $r ;H MQ $9 $k !% $3 $N DB $N $& $A !$ %* !< %1 %9 %H %i $G 0l HL E* $K ;H MQ $5 $l $k 3Z 4o $+ $i !$ BG 3Z 4o !$ <} O? ;~ $N %N %$ %: $, Bg $- $$ $b $N $J $I $r =| $$ $? 19 <o N‘ $N 3Z 4o $r ;H MQ $9 $k !% ;H MQ $9 $k %G !< %? !J Am ?t !’ 6247 8D !K $N Fb Lu $r I= 2 $K <( $9 !% I= 2 $N %G !< %? A4 BN $r L5 :n 0Y $K 10 Ey J, $7 !$ %/ %m %9 %P %j %G !< %7 %g %s $r 9T $C $F G’ <1 N( $r 5a $a $k !% DL >o $N B? <! 85 @5 5, J, I[ $r 2> Dj $7 $F <1 JL $7 $? >l 9g $H F0 0M B8 B? <! 85 @5 5, J, I[ $r 2> Dj $7 $F <1 JL $7 $? >l 9g $N N> J} $N G’ <1 N( $r I= 3 $K <( $9 !% K\ 9F $G Ds 0F $9 $k F0 0M B8 $N =h M} $r F3 F~ $9 $k $3 $H $G !$ 8D !9 $N 3Z 4o %l %Y %k $G !$ J? 6Q $N G’ <1 N( $, 75.73% $+ $i 79.73% $H 4.00% 2~ A1 $5 $l !$ 8m G’ <1 $, 16.48% :o 8: $5 $l $? !% $^ $? !$ %+ %F %4 %j !< %l %Y %k $G $O !$ J? 6Q $N G’ <1 N( $O 88.20% $+ $i I= 3 <B 83 7k 2L 3Z 4o 8D !9 $N 3Z 4o %l %Y %k %+ %F %4 %j !< %l %Y %k 5- 9f Normal F0-dpt :9 Normal F0-dpt :9 PF 74.21% 83.27% +9 : 06% 74.21% 83.27% +9 : 06% CG 90.23% 90.23% � 0 : 00% 97.27% 97.13% � 0 : 14% UK 97.97% 97.97% � 0 : 00% 97.97% 98.31% +0 : 34% A G 81.23% 83.93% +2 : 70% 94.89% 95.65% +0 : 76% VN 69.70% 73.67% +3 : 97% 98.86% 99.05% +0 : 19% VL 73.94% 76.27% +2 : 33% 93.22% 94.92% +1 : 70% VC 73.48% 78.67% +5 : 19% 95.16% 96.24% +1 : 08% TR 73.51% 82.12% +8 : 61% 76.82% 85.43% +8 : 61% TB 76.72% 84.35% +7 : 63% 85.50% 89.69% +4 : 19% SS 56.80% 65.89% +9 : 09% 73.96% 80.47% +6 : 51% AS 41.49% 47.87% +6 : 38% 73.76% 77.66% +3 : 90% TS 64.71% 66.01% +1 : 30% 90.20% 92.16% +1 : 96% BS 66.05% 73.95% +7 : 90% 81.40% 86.05% +4 : 65% OB 71.52% 72.19% +0 : 67% 75.50% 74.83% � 0 : 67% FG 59.61% 68.59% +8 : 98% 64.74% 71.15% +6 : 41% CL 90.69% 92.07% +1 : 38% 90.69% 92.07% +1 : 38% PC 77.56% 81.63% +4 : 07% 89.39% 90.20% +0 : 81% FL 81.34% 85.07% +3 : 73% 82.09% 85.82% +3 : 73% RC 91.88% 91.25% � 0 : 63% 92.50% 91.25% � 1 : 25% J? 6Q 75.73% 79.73% +4 : 00% 88.20% 90.65% +2 : 45% Normal: DL >o $N B? <! 85 @5 5, J, I[ $r 2> Dj $7 $? >l 9g F0-dpt: F0 0M B8 B? <! 85 @5 5, J, I[ $r 2> Dj $7 $? >l 9g !J Ds 0F <j K! !K !V %+ %F %4 %j !< %l %Y %k !W $N G’ <1 N( $H $O !$ 19 3Z 4o $r f PF g , f CG, UK, A G g , f VN, VL, VC g , f TR, TB g , f SS, AS, TS, BS g , f OB, FG g , f CL g , f PC, FL, RC g $N 8 %+ %F %4 %j !< $K $^ $H $a !$ 8 %+ %F %4 %j !< $N F1 Dj Ld Bj $H $7 $? >l 9g $N G’ <1 N( $G $" $k !% 90.65% $H 2.45% 2~ A1 $5 $l !$ 8m G’ <1 $, 20.67% :o 8: $5 $l $? !% 3Z 4o JL $K $_ $k $H !$ 19 3Z 4o $N $& $A 6 $D $N 3Z 4o ( PF, TR, TB, SS, BS, F G ) $G 7% 0J >e G’ <1 N( $, 8~ >e $7 $? !% FC $K !$ %T %" %N $N @- G= 2~ A1 $, 82 Cx $G $" $C $? !J 8m $j :o 8: N( $O 35.13% !K !% $3 $l $O !$ %T %" %N $N 2; 0h $, 9- $/ !$ 2; 9b $K $h $k 2; ?’ JQ 2= $, 82 Cx $K 8= $l $? $+ $i $H 9M $( $i $l $k !% 0l J} !$ %j %3 !< %@ !< !$ %* !< %\ %( $G G’ <1 N( $, 2< $, $C $? !% $7 $+ $7 !$ $3 $l $O 150 !A 160 8D $N %G !< %? $N $& $A !$ 1 !A 2 8D 8m G’ <1 $, A} $( $? $K 2a $. $J $$ !% 5. $* $o $j $K K\ 9F $G $O !$ 2; 9b $K $h $k 2; ?’ JQ 2= $r 9M N8 $9 $k $? $a !$ F0 0M B8 B? <! 85 @5 5, J, I[ $r Ds 0F $7 !$ R W C 8& 5f MQ 2; 3Z DB $N 19 3Z 4o $r MQ $$ $? <B 83 $K $h $j !$ G’ <1 N( $N 8~ >e $r 3N G’ $7 $? !% :# 8e $O !$ $3 $N OH AH $_ $K 4p $E $$ $F $h $j 9b @- G= $J <1 JL 4X ?t $N @_ 7W $K <h $j AH $‘ $H $H $b $K !$ :. 9g 2; $X $N E, MQ $J $I $K $b <h $j AH $s $G $$ $/ !% <U <- K\ 8& 5f $O !$ F| K\ 3X =Q ?6 6= 2q 2J 3X 8& 5f Hq Jd =u 6b 4p HW 8& 5f (B) Bh 12480090 9f $* $h $S NTT %3 %_ %e %K %1 !< %7 %g %s 2J 3X 4p AC 8& 5f =j $+ $i 1g =u $r <u $1 $? !% $^ $? !$ K\ 8& 5f $N <B 83 $K $* $$ $F !$ J8 8% 6) $N !V R W C 8& 5f MQ 2; 3Z %G !< %? %Y !< %9 !’ 3Z 4o 2; !W ( RWC-MDB-I-2001 ) $r ;H MQ $7 $? !% ;2 9M J8 8% 1) Gp Ln !$ B< @% !’ \ E, 1~ 7? :. 9g %F %s %W %l !< %H $r MQ $$ $? 2; 8; F1 Dj " !$ ?. 3X O@ !$ J81-D-I I , 7, pp.1510{1517, 1998. 2) LZ 2< B> !’ \ <~ GH ?t @. J, $N =E $J $j E, 1~ =h M} $r MQ $$ $? J# ?t 3Z 4o $N 2; 8; F1 Dj =h M} " !$ ?. 3X O@ !$ J83-D-I I , 4, pp.1073{1081, 2000. 3) K. D. Martin: \Sound-Source Recognition: A Theory and Computional Mo del", PhD Thesis, MIT, 1999. 4) I. F ujinaga and K. MacMillan: \Realtime Recognition of Orchestral Instruments", Pr o c. of ICMC , 2000. 5) A. Eronen: \Automatic Musical Instrumen t Recogni- tion", M.Sc. Thesis, T amp ere Univ. of T ec h., 2001. 6) 8e F# B> !’ \R W C 8& 5f MQ 2; 3Z %G !< %? %Y !< %9 !’ 2; 3Z %8 %c %s %k %G !< %? %Y !< %9 $H 3Z 4o 2; %G !< %? %Y !< %9 " !$ >p =h 8& Js !$ 2002-MUS-45, pp.19{26, 2002.