3X=,7?9TF0A*Br%M%C%H%o!<%/ : L-ANA 7*86 Ao ?{86 =S<# N T T 8w%M%C%H%o!<%/%7%9%F%‘8&5f=j 35MW 9T F0 A* Br %M%C %H %o!< %/ $r 7P 83 6/ 2= 7? $N 6/ 2= 3X =, $K E, 1~ $7 $? L-ANA $r Ds 0F $9 $k!# => Mh $N 6/ 2= 3X =, K! $G $" $k pro�t-sharing $K Hf $Y!" F0 E* $J 4D 6-$NJQ2=$KBP$7$F$h$j%m%P%9%H@-$rM-$7!"<B@$3&$d%$%s%?!<%M%C%H$J$I J# ;( $G F0 E* $J 4D 6- $r BP >] $H $9 $k <+ N’ 9T F0 <g BN $K E, $7 $? 3X =, K! $G $" $k!# $^ $? 3h @- EA H( $N $? $a $N %Q %i %a!< %? $r A‘ :n $9 $k $3 $H $G!" MF 0W $K 3X =, $N FC @-$r @)8f$9$k $3$H$,$G $-$k!#:#2s$O %7%_%e%l!<%7%g %s$K$h$j L-ANA $N 4pK\E*M-8z@-$N3NG’$r9T$J$C$?!# 1 $O$8$a$K 6a G/!$ <B @$ 3& $d %$ %s %?!< %M%C %H $J $I J# ;( $G F0 E* $J 4D 6- $r BP >] $H $9 $k <+ N’ 9T F0 <g BN $N $? $a $N ?M 9) CN G= $K 4X $9 $k 8& 5f $, @9 $s $G $" $k!% 2f!9 $b <+ N’ 0\ F0 %m %\%C %H $d %= %U %H %&%’ %" %(!< %8%’ %s %H $J $I $r G0 F, $K CV $$ $? %W %i %s %K %s %0 $d!" C5 :w %" %k %4 %j %: %‘ $J $I!" <+N’9TF0<gBN$N$?$a$N9TF0A*Br%a%+%K%:%‘$K4X$9$k8&5f$r9T$J$C$F$$$k!# F0 E*$J4D 6-$K $*$$ $FM- 8z$J 9TF0 A*Br %a%+%K %:%‘ $H$7 $F$O!$ Subsumption Arc hi- tecture (SA) !" <B ;~ 4V %j %" %/ %F%# %V %W %i %s %K %s %0!$ Agen t Net w ork Arc hitecture (ANA)[6] !" $= $7 $F 2f!9 $, Ds 0F $7 $? MRR-planning[7] $J $I $, 5s $2 $i $l!" $$ $: $l $b F0 E* $J JQ 2= $K B( 1~ $G $- $k $3 $H $, FC D’ $G $" $k!# $7 $+ $7 $h $j 4D 6- $K E, 1~ $9 $k $? $a $K $O!" 4D 6- Fb $G F0 :n $9 $k <+ N’ 9T F0 <g BN $, Ax 6x $9 $k <o!9 $N >u 67 $K 8D JL $K BP 1~ $G $- $k $? $a $N !V3X =, 5! G=!W $, I, MW IT 2D 7g $G $" $k!# $7 $+ $7 $J $, $i 3X =, 5! G= $r AH $_ 9~ $s $@ 9T F0 A* Br %a %+ %K %:%‘$NOHAH$^$G$ODs0F$5$l$F$$$J$$$N$,8=>u$G$"$k!# 3X=,$9$k$?$a$K$O4D6-$N>pJs$r<}=8$9$k$3$H$,I,MW$G$"$k$,!"<B@$3&$d%$%s%?!< %M%C %H @$ 3& $9 $Y $F $N >p Js $r $" $i $+ $8 $a >\ :Y $K F@ $k $N $O IT 2D G= $G $" $k!# =>$C $F $3 $l $i 9T F0 <g BN $O %; %s %5!< Ey $r MQ $$ $F %m!< %+ %k $J >p Js $r <} =8 $7 $D $D 4D 6- $N %b %G %k $r 9= C[ $9 $k $3 $H $K $J $k!# $7 $+ $7 4D 6- $, F0 E* $K JQ 2= $9 $k $? $a F@ $i $l $? %b %G %k $O >o $K IT 40 A4 $G $" $k!# $3 $N $h $& $J >u 67 $K $* $$ $F $O!" FC $K F0 E* $J 4D 6- $N JQ 2= $K %m %P %9 %H $J 7P 83 6/ 2= 7? $N 6/2=3X=,K!$,I,MW$G$"$k!# => Mh $N 6/ 2= 3X =, $K $* $1 $k 7P 83 6/ 2= 7? $N 3X =, K! $H $7 $F $O pro�t-sharing[2] $J $I $, M- L> $G $" $j!" 4D 6- F1 Dj 7? $N 3X =, K! $G $" $k Q-learning[1] $J $I $H Hf $Y!" F0 E* $J 4D 6- $N JQ 2= $K BP $7 $F %m %P %9 %H $G $" $k $3 $H $, Js 9p $5 $l $F $$ $k $,!" 2f!9 $, BP >] $H $9 $k 4D 6- $N F0 E*@-$r9M$($k$H$^$@$^$@M-8z$H$O$$$($J$$!# 1

$= $3 $G!" :# 2s 2f!9 $O ANA $r Be I= $H $9 $k 3h @- EA GE 7? $N 9T F0 A* Br %a %+ %K %: %‘ $r 7P 836/2=7?$N6/2=3X=,$KE,1~$7$?3X=,7?9TF0A*Br%M%C%H%o!<%/ (L-ANA) $rDs0F$9$k!# pro�t-sharing $K $* $1 $k 6/ 2= CM $N G[ J, $r 3h @- EA GE $G 9T $J $$!" F0 E* $J 4D 6- $N JQ 2= $K =@ Fp $K BP 1~ $9 $k!# $^ $? 3X =, $r 3h @- EA GE $G 9T $J $& $3 $H $+ $i!" 3h @- EA GE $N ;} $D FC D’ $r 3X =, $K @8 $+ $; $k $@ $1 $G $J $/!" => Mh $N 9T F0 A* Br $N OH AH $K 3X =, 5! G= $r MF 0W $K AH $_ 9~ $‘ $3 $H $b MF0W$G$"$k!# 0J2< 2 >O$G$O9TF0A*Br%M%C%H%o!<%/JB$S$K pro�t-sharing $K$D$$$F4JC1$K@bL@$7!" 3 >O $K $F L-ANA $r I> 2A $9 $k $? $a $N %7 %_%e %l!< %7%g %s 4D 6- $K $D $$ $F @b L@ $9 $k!# $= $7 $F 4 >O$K$F:#2sDs0F$9$k L-ANA $K$D$$$F$N@bL@$r9T$J$$!" 5 >O$K$*$$$F pro�t-sharing $H $N Hf 3S I> 2A 7k 2L $K $D $$ $F Js 9p $9 $k!# 6 >O $G $O L-ANA $N FC D’ $G $" $k F0 E* 4D 6- $N JQ 2=$KBP$9$k%m%P%9%H@-$K$D$$$F=R$Y!"$=$NI>2A7k2L$K$D$$$FJs9p$7!" 7 >O$K$F5DO@!" 8 >O$K$F$^$H$a$r=R$Y$k!# 2 GX7J 9T F0 A* Br %M%C %H %o!< %/ ANA[6] $O Hf 3S E* C1 5! G= $J %(!< %8%’ %s %H =8 9g $, 8_ $$ $K 3h @- CM $r EA HB $7 9g $& $3 $H $G 6( D4 $7!" %(!< %8%’ %s %H A4 BN $H $7 $F 9g L\ E* $K 5! G= $9 $k OH AH $G $" $k!# =8 Cf @) 8f $, IT MW $G 3F %(!< %8%’ %s %H $, $= $l $> $l <+ N’ E* $K ?6 Iq $& $3 $H $+ $i!" FC $K %m %P %9 %H @- $H 3H D% @- $r FC D’ $H $9 $k!# 3h @- EA GE $K $O A0 8~ $- $H 8e 8~ $- $, $" $j!" $= $l $> $l 4D 6- ;X 8~ $H L\ E* ;X 8~ $N 9T F0 A* Br $r M6 H/ $9 $k!# $J $*!" L-ANA $G $O 8e 8~ $- $N 3h @- EA GE $rMxMQ$9$k!# pro�t-sharing[2] $O7P83 6/2=7?$N6/2=3X =,K!$G$"$j!"Js=7 $rF@$?;~$K$=$l $^$G$N 9TF07ONs$r0l3g$7$F6/2=$9$k!#3X=,$KMW$9$k;n9T2s?t$,>/$J$$$3$H!"$^$? Q-learning[1] $H 0[ $J $j 4D 6- $, F0 E* $K JQ 2= $7 $F $b!" JQ 2= $7 $J $+$C $? It J, $N 6/ 2= CM $, J] B8 $5 $l $k $H $$ $&0UL#$G%m%P%9%H@-$,$"$k!# 6/2=3X=,K!$H$7$F$O6aG/ Q-learning $,CmL\$5$l$F$$$k!# Q-learning $O4D6-F1Dj 7? $N 6/ 2= 3X =, K! $G $" $j!" Q CM $r 5a $a $k $? $a $K 4D 6- >u BV $r @5 3N $K F1 Dj $9 $k I, MW $, $" $k!# =>$C $F pro�t-sharing $K Hf $Y $F Hs >o $K B? $/ $N ;n 9T 2s ?t $r MW $9 $k $3 $H $d!" 4D 6- $, F0 E* $K JQ 2= $7 $F $7 $^ $& $H!" $= $l $^ $G F@ $i $l $? 3X =, 7k 2L A4 BN $K 1F 6A $, 5Z $s $G $7 $^ $& $J $I $N Ld Bj E@ $, ;X E& $5 $l $F $$ $k!# =>$C $F 9T F0 <g BN $, 4D 6- A4 BN $N >\ :Y $J CN <1 $r 3M F@ $G $- $k $h $& $J >u 67 $K $* $$ $F $O Q-learning $O E, $7 $F $$ $k $b $N $N!" :# 2s 2f!9 $, BP >] $H $7 $F $$ $k <+ N’ 9T F0 <g BN $N $h $& $K 4D 6- $N IT 40 A4 $J CN <1 $7 $+ ;} $D $3 $H $N $G $- $J $$ >u 67 $K $* $$ $F$O!" pro�t-sharing $N$h$&$J3X=,K!$NJ}$,E,$7$F$$$k$H9M$($i$l$k!# pro�t-sharing $, Q-learning $KHf$Y$FF0E*4D6-$NJQ2=$K6/$$M}M3$O!" pro�t-sharing $G $O 3M F@ $7 $? 3X =, 7k 2L $, J] B8 $5 $l!" JQ 2= $N 1F 6A $r <u $1 $J $+$C $? It J, $N 3X =, 8z 2L $, ;} B3 $5 $l $k $+ $i $G $" $k (Q-learning $G $O %m!< %+ %k $J 4D 6- $N JQ 2= $G $b $= $N 1F 6A $, 3X =, A4 BN$K1F6A$rM?$($F$7$^$& ) !#$7$+$7 pro�t-sharing $K$*$$$FJQ2=$N1F6A$r<u$1$F$7$^$C $? It J, $N 3X =, $O L5 8z $H $9 $k $7 $+ $J $/!" 3X =, 8z 2L $, F0 E* $J 4D 6- $N JQ 2= $N 5, LO $K Bg $- $/ 0MB8$9$k$H$$$&8B3&$,$"$k!# 3 %7%_%e%l!<%7%g%s4D6- $^$:!" L-ANA $N@bL@$r9T$J$&$?$a$K$b:#2s L-ANA $N@-G=$rI>2A$9$k$?$a$N%7 %_%e %l!< %7%g %s 4D 6- $K $D $$ $F @b L@ $9 $k!# ?^ 1 $N $h $& $J 3J ;R >u $N >u BV 6u 4V S Fb $r 0\ F0 2

?^ 1: %0%j%C%I%o!<%k%I $9$k<+N’9TF0<gBN A $r9M$($k!# S $r9=@.$9$k8D!9$N>uBV$O$=$l$>$l S 1 a !" S 7 f $N$h $& $K I= 5- $9 $k!# A $O S Fb $r >e 2< :8 1& $K 1 %V %m%C %/ $E $D 0\ F0 $9 $k $3 $H $, $G $-!" 0\ F0 $K :] $7 $F $O A $K Ek :\ $5 $l $? 2> A[ %P%C %F %j!< $r ;H MQ $9 $k!# %P%C %F %j!< $O 0\ F0 $9 $k $3 $H $K $h $j 8: >/ $9 $k $,!" =< EE %] %$ %s %H B $K $F Jd 5k $9 $k $3 $H $, 2D G= $G $" $k!# B $O S Fb $K ?t2U=jB8:_$7!"$^$?Jd5k$G $-$k%(%M%k%.!<NL$b$=$l$> $l0[$J$C$F$$$k!#$^$? S Fb $K $O >c 32 J* $b B8 :_ $7!" A $O >c 32 J* $r DL 2a $9 $k $3 $H $O $G $- $J $$!# B $N 0L CV $H ?t $O JQ 2= $7 $J $$ $,!" >c 32 J* $N 0L CV $H ?t $O F0 E* $K JQ 2= $9 $k $b $N $H $9 $k!# $J $*!" Js =7 $O Jd 5k %( %M%k%.!<NL$KHfNc$7$FM?$($i$l$k!# A $O =i 4| >u BV $G $O S $, 3J ;R >u $N @$ 3& $G <+ J, $, >e 2< :8 1& $K 0\ F0 $G $- $k $3 $H 0J 30!" B $d>c32J*$N0LCV$K4X$7$F$N>pJs$O0l@Z;}$C$F$$$J$$!#$?$@$7 A $K$O2>A[%;%s%5!< $,Ek:\$5$l$F$*$j!"?^ 1 $K$"$k3%?’$NHO0O$K4X$9$k4D6-$N>u67$rF@$k$3$H$,$G$-$k!# A $O S $K0MB8$7$FJQ2=$9$kFbIt>uBV6u4V A S $rM-$7!"$3$NNcBj$G$O A S = f A s 1 : =<EE$,I,MW!" A s 2 : =<EE$OI,MW$J$$ g $H $$ $& 2 <o N‘ $N Fb It >u BV $r 9M $( $k $3 $H $, $G $- $k!# Fb It >u BV $N ?t $O A $d S $, J# ;( $K $J $k $K $D $l $F B? $/ $J $j!" F1 ;~ $K J# ?t $N >u BV $, @.N)$9$k>u67$H$J$k!# A $KMW5a$5$l$k3X=,$H$O!"$h$jB?$/$N%(%M%k%.!<$rJd5k$G$-$k B $H!"$=$N B $X $N 0\ F0 7P O) $r 3X =, $9 $k $3 $H $G $" $k!# $^ $?!" Jd 5k %( %M %k %.!< NL $O >/ $J $$ $b $N $N!" 6a $/ $N B $G Jd 5k $7 $? $[ $& $, 8z N( $, $h $$ $H $$ $& $3 $H $b 3X =, $G $- $k $3 $H $, K> $^ $l $k!# $= $7 $F >c 32 J* $, F0 E* $K >C LG !? =P 8= $9 $k $N $G!" $3 $l $r ;! CN $7 $? ;~ $K =@ Fp $K BP 1~ $G $-!" 3X =, $N8zN($rDc2<$5$;$J$$$3$H$,2?$h$j=EMW$G$"$k!# 4 L-ANA L-ANA $O pro�t-sharing $HF1MM$K7P836/2=7?$N6/2=3X=,$r9T$J$&!# pro�t-sharing $G $O!" %( %T %=!< %I $K Aj Ev $9 $k >u BV A+ 0\ 7O Ns $r C1 0L $H $7 $F 3X =, $r 9T $J $$!" %( %T %=!< %I $H %( %T %=!< %I$K 3d $j ?6 $i $l$? 3X =, CM $r5- 21 $9 $k!# Nc$( $P ?^ 2 :8 $N $h$& $K A $, p $N >u BV A+ 0\ 7O Ns $K $h $j 6v A3 B $K $? $I $j Ce $1 $? $H $9 $k $H!" $^ $: B $N B8 :_ $9 $k >u BV $K BP $7 $F Js =7 $, M? $( $i $l!" $5 $i $K %( %T %=!< %I p $r 9= @. $9 $k 3F >u BV $K BP $7 $F 6/ 2= 4X ?t $K 4p $E $$ $?6/ 2=CM$, 3d$j ?6$i$l $k!#$3 $N$h $&$K 1 $D$N %(%T %=!<%I$r 5-21 $9$k$3 $H$, pro�t- sharing $K$*$1$k 1 2s$N3X=,$G$"$k!# $3$l$KBP$7!" L-ANA $G$O?^ 2 Cf$N$h$&$K%(%T%=!<%I$r9=@.$9$k3F>uBV$KBP$7$F 3

?^ 2: %(%T%=!<%I$H5-21%(!<%8%’%s%H 0l$D$E$D5-21%(!<%8%’%s%H$r3d$jIU$1$F$$$/!#5-21%(!<%8%’%s%H$O%_%s%9%-!<$, [3] $K$F=R$Y$k%(!<%8%’%s%H$HF1N‘$N<+N’<gBN$G$"$j!"8e=R$9$k3h@-EAH($O5-21%(!<%8%’ %s%H74$N6(D4F0:n$H$7$F<B8=$5$l$k!# L-ANA $G$OJs=7$rF@$?$3 $H$K$h$jJQ2=$9$kFbIt>uBV A s i $,3X=,$NBP >]$H$J$j!" $3 $N ;~ $N %( %T %=!< %I $O =i 4| >u BV $" $k $$ $O $3 $N A s i $, @. N) $7 $? ;~ $+ $i A s i $, IT @. N) $H $J $k $^ $G $N >u BV MW AG $N A+ 0\ 7O Ns $G $" $k 1 !# >e =R $7 $? $h $& $K Fb It >u BV $O F1 ;~ $K J# ?t @. N) $7 $F $$ $k 2D G= @- $, $" $j!" A $, Js =7 $r F@ $i $l $J $$ >u 67 $K $* $$ $F $b B> $N Fb It >u BV $O JQ2=$9$k$3$H$,9M$($i$l$k$,$3$NJQ2=$O A s 1 $K$D$$$F$N3X=,$NBP>]$H$O$7$J$$!# Js=7$rF@$?;~$K9T$J$o$l$k6/2=3X=,$O pro�t-sharing $HF1MM$G!"Js=7$rF@$?>uBV $K3d$jEv$F$i$l$?5-21%(!<%8%’%s%H$r s ij $H$9$k$H!"!V s ij ( t + 1) = s ij ( t ) � bs ij ( t ) + bp ( t ) !" b : 3X=,N(!" p : Js=7!W $K =>$C $F 6/ 2= CM $N 99 ?7 $r 9T $J $&!# pro�t-sharing $O %( %T %=!< %I $K BP $7 $F!" Js =7 $+ $i $= $l $@ $1 2a 5n $G $" $k $+ $r 0z ?t $H $7 $F 6/ 2= CM $r JV $9 6/ 2= 4X?t$K4p$E$$$?6/2=CM$r3d$jEv$k!# pro�t-sharing $K $* $$ $F $O 6/ 2= 4X ?t $N @- G= $,3X =, 8z N( $K Bg $- $/ 1F 6A $r M? $(!" $3 $N E@ $K 4X $7 $F $O [4] [5] $K $* $$ $F $$ $m $$ $m $J ;n $_ $, 9T $J $o $l $F $$ $k!# L-ANA $G $O 3h @- EA H( $K $h $k 6/ 2= CM $N EA GE $r 9T $J $&!# 3h @- EA H( $O Js =7 $r F@ $? >u BV $K 3d $j Ev $F $i $l $? 5- 21 %(!< %8%’ %s %H s ij $r =P H/ E@ $H $7 $F!" %( %T %=!< %I $r 9= @. $9 $k 3F >u BV $K 3d $j Ev $F $i $l $?5-21%(!<%8%’%s%H$K8~$+$C$F6/2=CM$rEAH($9$k$h$&$K9T$J$o$l$k!# $J$*!"3X=,$5$l$?6/2=CM$NMxMQ$N;EJ}$O pro�t-sharing $HF1MM$K!"$h$j6/2=CM$N Bg$-$$>uBV$K0\F0$9$k$H$$$&J}?K$G$"$k!# 4.1 3h@-EAHB pro�t-sharing $G $O %( %T %=!< %I $r 9= @. $9 $k >u BV7O Ns $K $N $_ 6/ 2= CM $r 3d $j ?6 $k $o $1 $@ $,!" $3 $l $O 7P 83 0J 30 $N IT 3N Dj MW AG $r GS =| $7 7P 83 $7 $+ ?. MQ $G $- $J $$ >u 67 $K $* $$ $F M- 8z $J <j CJ $G $" $k!# $7 $+ $7 $J $, $i 9T F0 <g BN $, ;k Ln $r ;} $A %m!< %+ %k $J >p Js <} =8 $, 2D G= $G 1 Nc $( $P!" A s 1 $, @. N) $7 $F $$ $k >u BV $G =< EE $r 9T $J $& $3 $H $, $G $- $? $H $9 $k $H!" A s 1 $O IT @. N) $H $J $j Be$o$j$K A s 2 $,@.N)$9$k!#$3$N>l9g A s 1 $K$D$$$F$N6/2=3X=,$,9T$J$o$l$k!# 4

?^ 3: 3h@-EAH( $" $k >u 67 $r 9M $( $k $H!" 9T F0 <g BN $+ $i 8+ $( $k HO 0O $K $* $$ $F $O %( %T %=!< %I $K 3d $j ?6 $k 6/ 2= CM $h $j $b >. $5 $$ 3d 9g 2 $G 6/ 2= CM $r 3d $j ?6 $k $3 $H $O 3X =, $K =@ Fp @- $H %m %P %9 %H @- $r M? $($i$l$k2DG=@-$,$"$k!# $= $3 $G L-ANA $G $O A $, 0\ F0 $9 $k :] $K ;k Ln $K F~$C $? %( %T %=!< %I 0J 30 $N >u BV $K BP $7 $F $b 5- 21 %(!< %8%’ %s %H $r 3d $j Ev $F $F $$ $/!# Nc $( $P ?^ 2 Cf $N $h $& $J %( %T %=!< %I $, F@ $i $l $? $H $9 $k $H!" A $, 3d $j Ev $F $k $3 $H $, $G $- $k 5- 21 %(!< %8%’ %s %H $O ?^ 2 1& $N It J, $H $J $k!# 3F 5- 21 %(!< %8%’ %s %H $O 3d Ev $F $i $l $k ;~ $K!" <+ J, $, $I $N 5- 21 %(!< %8%’ %s %H $H NY @\ 3 4X 78 $K $" $k $N $+!" $^ $? <+ J, $, %( %T %=!< %I $r 9= @. $7 $F $$ $k $+ $I $& $+ $r 5- 21 $9 $k!# 3d $j IU $1 $i $l $? ;~ $K $O %( %T %=!< %I $r 9= @. $7 $F $$ $J $/ $F $b!" $= $N 8e $N ;n 9T $G %( %T %=!< %I$N0lItJ,$H$J$k>l9g$b$"$k!# 5- 21 %(!< %8%’ %s %H $O NY @\ $9 $k 5- 21 %(!< %8%’ %s %H $+ $i 6/ 2= CM $, EA H( $5 $l $k $H <+ H/ E* $K <+ J, $, NY @\ $9 $k B> $N 5- 21 %(!< %8%’ %s %H $K 8~ $+$C $F 6/ 2= CM $r EA H( $9 $k!# EA H( $N ;E J} $O ?^ 3 $K $" $k $h $& $K!" A4 BN $H $7 $F $" $k 8: ?j $r 9T $J$C $? 8e!" %( %T %=!< %I $r 9= @. $7 $? 7P 83 $, $" $k 5- 21 %(!< %8%’ %s %H $H $= $l 0J 30 $G 0[ $J $k 8: ?j N( $K $h $j 6/ 2= CM $r EA GE $9 $k!# EA H( $9 $k 6/ 2= CM $, $" $k og CM 0J 2< $K $J$C $? ;~ E@ $G 3h @- EA GE $r =* N; $9 $k!# L-ANA $K $* $1$k3X=,$H$O!"3F5-21%(!<%8%’%s%H$,<+J,$,$I$NNY@\$9$k5-21%(!<%8%’%s%H$KBP$7!" $=$l$/$i$$$N6/2=CM$rEAGE$9$k$N$+$r5-21$9$k$3$H$G$"$k!# %( %T %=!< %I 0J 30 $N 5- 21 %(!< %8%’ %s %H $K BP $7 $F $b 3h @- EA GE $r 9T $J $& $3 $H $K $h $j!" 3X =, $K =@ Fp @- $r ;} $? $; $k $3 $H $, $G $- $k!# Nc $( $P ?^ 4 $N $h $& $K pro�t-sharing $G $O $I $A $i $+ $N %( %T %=!< %I $K =P 2q $& $^ $G $O %i %s %@ %‘ $K 0\ F0 $9 $k $7 $+ $J $$ $,!" L-ANA $G $O A $, 4{ $K 3h @- EA GE $5 $l $? >u BV $K 0L CV $7 $F $$ $l $P!" 6a NY $N %( %T %=!< %I $K :G C; 7P O) $G 0z $-9~$^$l$k$N$G8zN(NI$/ B $^$G0\F0$9$k$3$H$,$G$-$k!# 2 7P83$r=E;k$9$k$?$a$K:9$r$D$1$kI,MW$,$"$k!# 3 NY@\4X78$K$"$k$N$O>e2<:81&$KB8:_$9$k5-21%(!<%8%’%s%H!# 5

?^ 4: 3h@-EAH($N8z2L 4.2 3h@-EAH($NFC@-$K$D$$$F 3h @- EA H( $O!" !Z 1 ![ 3h @- EA H( $r 9T $J $& :] $K MQ $$ $k 6/ 2= CM $N Bg $- $5 $H!" !Z 2 ![ EA H( $9 $k ;~ $K MQ $$ $k 8: ?j N(!" $N 2 $D $N %Q %i %a!< %? $K $h $j $= $N FC @- $r MF 0W $K A‘ :n $9 $k $3 $H $, $G $-!" $3 $N 2 $D $N %Q %i %a!< %? $N @_ Dj $N ;E J} $K $h $j!" 0J 2< $N $h $& $K 3X =, $N FC @- $r @) 8f$9$k$3$H$,$G$-$k!# (1) A $, Js =7 $r F@ $i $l $k >u BV $N 6a K5 $K Mh $? ;~ $N $_!" 3X =, 8z 2L $, H/ 4x $5 $l $k $h $& $J 3X =, $N 8z 2L $r F@ $? $$ >l 9g $K $O!" 6/ 2= CM $r Bg $- $/ 8: ?j N( $r 9b $/ $9 $k!# $D $^ $j Js =7 $r F@ $? >u BV $r D: E@ $H $9 $k 6/ 2= CM $N ;3 $r 9M $( $k $H!" $= $N 9b EY $O 9b $/ $7 $+ $b 5^ 8{ G[ $H $J $k!# Nc $( $P!" S Fb $K A $K BP $9 $k Ja ?) <T $r 9M $( $F $_ $k $H!" Ja ?) <T $+ $i F( $2 $k $N $O Ja ?) <T $, A $N 6aK5 $KGw$C $?;~ $N $_$G $h$$!# $3$N $h$& $J3X =,$r 9T$J $&$K $O (1) $N@_ Dj$, M-8z $G$"$k!# (2) A $, Js =7 $r F@ $k >u BV $+ $i N% $l $F $$ $k >u BV $G $b 3X =, 8z 2L $, H/ 4x $5 $l $k $h $& $K $9 $k $K $O!" 6/ 2= CM $r >. $5 $/ 8: ?j N( $r Dc $/ $9 $k!# $D $^ $j Js =7 $r F@ $? >u BV $r D: E@ $H $9 $k 6/ 2= CM $N ;3 $r 9M $( $? ;~!" $= $N 9b EY $O Dc $/ $7 $+ $b 8{ G[ $b $J $@ $i $+ $H $J $k!# Nc $( $P %( %M %k %.!< $r =< EE $9 $k $h $& $J $3 $H $r 3X =, $9 $k $3 $H $r 9M $( $? ;~ $K $O (2) $N $h $& $K 3X =, 8z 2L $, 9- $/ 9T $- EO$C $F $$ $? J} $, $h $$!# 6/ 2= CM $r (1) $K Hf $Y $F >. $5 $/ @_ Dj $7 $J $1 $l $P $J $i $J $$ M} M3 $O!" (1) $, (2) $N 6/ 2= CM $N J, I[ $K 40 A4 $K 4^ $^ $l $J $$ $h $& $K $9 $k $? $a $G $" $k!# (2) $N3X=,7k2L$K=>$C$F B $^$G0\F0Cf$G$"$C$F$b!"Ja?)<T$,@\6a$7$F$-$?;~$K$O (1) $N3X=,8z2L$,H/4x$5$l$J$/$F$O$J$i$J$$!# 5 %7%_%e%l!<%7%g%s<B83 <B:]$K S $rMQ$$$F pro�t-sharing $H L-ANA $NHf3SI>2A$r9T$J$C$?!#$^$:!" pro�t- sharing $H L-ANA $G$=$l$>$l3X=,$r9T$J$C$?:]$N3MF@$5$l$?6/2=CM$NJ,I[$r?^ 5 $K <( $9!# pro�t-sharing $O %( %T %=!< %I $7 $+ 6/ 2= $7 $J $$ $N $G!" 6/ 2= CM $N J, I[ $K Mp $l $, 8+ $i $l $k $,!" L-ANA $G $O %( %T %=!< %I 0J 30 $N >u BV $^ $G 3h @- EA H( $r 9T $J $& $3 $H $K $h $j!" $J$@$i$+$JJ,I[$,7A@.$5$l$F$$$k!# ?^ 6 $K$O!" S $N3F>uBV$,$I$N B $^$G$N0\F07PO) ( %(%T%=!<%I ) $K4^$^$l$k$?$N$+ 6

?^ 5: 6/2=CMJ,I[ $rI=<($7$?$b$N$G$"$k!#?^ 6 :8$N$h$&$K!" pro�t-sharing $G$O B 1 $N6aK5$G$"$C$F$b B 2 $K8~$+$&7PO)$,3X=,$5$l$F$*$j8zN($,0-$$!#$7$+$7$J$,$i?^ 6 1&$N$h$&$K L-ANA $G $O B 1 $N 6a K5 $G $O B 1 $K 8~ $+ $& 7P O) $, 3X =, $5 $l $F $* $j!" %( %M %k %.!< Jd 5k NL $H Jd 5k %Y!<%9$^$G$N0\F05wN%$r9MN8$7$?3X=,$,9T$J$o$l$F$$$k$3$H$,3NG’$G$-$k!# ?^ 7 $K $O A $, $I $l $@ $1 :G C; 7P O) $G B $^ $G 0\ F0 $G $- $? $+!" B( $A 6u J" >u BV $K $J$C $F $+ $i =< EE $r 40 N; $9 $k $^ $G $K 0\ F0 $7 $? 7P O) $N D9 $5 $H!" A $, 6u J" >u BV $K $J$C $? CO E@ $+ $i=<EE$7$?COE@$^$G$N:GC;5wN% ( %^%s%O%C%?%s5wN% ) $H$NHfN($r<($7$?$b$N$G$"$k!# $3 $N 7k 2L $+ $i $b $o $+ $k $h $& $K L-ANA $O >o $K :G C; 7P O) $K 6a $$ 7P O) $G 0\ F0 $G $- $F $$ $k $b$N$N!" pro�t-sharing $G$O$+$J$j$N$P$i$D$-$,8+$i$l$k!# 6 F0E*4D6-$NJQ2=$KBP$7$F L-ANA $H pro�t-sharing $N @- G= $N :9 $, :G $b 82 Cx $K 8= $l $k $N $O 4D 6- $, F0 E* $K JQ 2= $7 $? ;~ $G $" $k!# $^ $: pro�t-sharing $H L-ANA $K $* $1 $k F0 E* 4D 6- $N JQ 2= $K BP $9 $k BP 1~ $N ;E J} $r @0 M} $9 $k $H 0J 2< $N $h $& $K $J $k!# F0 E* JQ 2= $H $7 $F $O!" !L 1 !M $= $l $^ $G %( %T %=!< %I $@$C $? 7P O) $r J, CG $9 $k $h $& $J 0L CV $X $N >c 32 J* $N =P 8= $H!" !L 2 !M $= $l $^ $G B8 :_ $7$?>c32J*$N>CLG$K$h$k?7$7$$0\F07PO)$N=P8=$,9M$($i$l$k!# pro�t-sharing $N >l 9g >e 5- !L 1 !M $N JQ 2= $K $h $j!" %( %T %=!< %I $K =>$C $F 0\ F0 $r 3+ ;O $7 $F $+ $i >c 32 J* $K 9T $- Ev $? $k >u 67 $, @8 $8 $k!# $3 $N ;~ $O 9T $- Ev $? $k $^ $G $N >u BV A+ 0\ 7O Ns $N 6/ 2= CM $r =i 4| 2= $7 $F $3 $N 0\ F0 7P O) $K 4X $9 $k 3X =, $r L5 8z $K $9 $k!# $3 $N :n 6H $r 7+ $j JV $9 $3 $H $G ?7 $7 $$ 4D 6- $K E, 1~ $9 $k!# 3X =, $, L5 8z $K $J $k $N $O %( %T %=!< %I C1 0L $G $" $j!" @8$-;D$k%(%T%=!<%I$bB8:_$9$k$H$$$&E@$G Q-learning $h$j$b%m%P%9%H@-$,$"$k!# L-ANA $N>l9g 4D6-$NJQ2=$r;!CN$9$k$H!"$^$:JQ2=$,5/$3$C$?ItJ,$N5-21%(!<%8%’ %s %H $, NY @\ $9 $k 5- 21 %(!< %8%’ %s %H $K 4X $9 $k >p Js $r 99 ?7 $9 $k!# $= $N 8e!" 0J A0 Js =7 $r F@ 7

?^ 6: 3X=,$5$l$?6/2=CM$N@*NOJ,I[ $? $3 $H $r 5- 21 $7 $F $$ $k 5- 21 %(!< %8%’ %s %H $,!" 3h @- EA H( $r 3+ ;O $7 $F 6/ 2= CM $N 99 ?7 $r =g <! 9T $J $& $3 $H $G F0 E* 4D 6- $N JQ 2= $K BP 1~ $9 $k!# $3 $N $7 $/ $_ $K $h $j F0 E* $K =P 8= $7 $? >c 32 J* $K 9T $- Ev $? $k $H!" <! $K :G E, $J 0\ F0 7P O) $, <+ F0 E* $K A* Br $G $- $k $h $& $K $J $k!# $= $l $G $b ?7 $? $J >c 32 J* $K 9T $- Ev $?$C $? >l 9g $K $O!" :F $S 3h @- EA H( $r 9T $J $$ <! $K :G E, $J 0\ F0 7P O)$rA*Br$7$h$&$H$9$k!# 6.1 %m%P%9%H@-$K4X$9$kI>2A7k2L pro�t-sharing $H L-ANA $K$*$$$F3X=,Cf$K4D6-$rF0E*$KJQ2=$5$;$?;~$N A $N5s F0 $N JQ 2= $r 7W B, $7 $? 7k 2L $r ?^ 8 $K <( $9!# ?^ 7 $H F1 MM $K!" A $, $I $l $@ $1 :G C; 7P O) $G B $^ $G 0\ F0 $G $-$? $+ $r <( $7 $?$b $N $G $" $k!# 250 %9 %F%C%W L\ $K $* $$ $F4D 6- $N JQ 2= $r0U ?^ E*$K5/$3$7$?!# L-ANA $G$OJQ2=$r;!CN$9$k$H3h@-EAH($K$h$j6/2=CM$N99?7$,9T$J$o$l$k$N$G!" >o $K 0B Dj $7 $? 7P O) $r A* Br $9 $k $3 $H $, $G $- $F $$ $k!# $7 $+ $7 $J $, $i pro�t-sharing $G $O JQ 2= $r ;! CN $7 $? %( %T %=!< %I $r L5 8z $K $7!" JQ 2= $N 1F 6A $r <u $1 $J $+$C $? %( %T %=!< %I $X $N 7P O)!" $^ $? $O ?7 $? $J 7P O) $r 3X =, $9 $k $^ $G $N 4V!" 3X =, $N 8z N( $, 2< $,$C $F $$ $k!# $3 $N 7k 2L $+ $i L-ANA $, pro�t-sharing $K Hf $Y $F $h $j %m 4D 6- $N F0 E* JQ 2= $K BP $7 $F %m %P %9 %H @-$,$"$k$3$H$r3NG’$9$k$3$H$,$G$-$k!# 7 5DO@ 3F 5- 21 %(!< %8%’ %s %H $O $= $l $> $l <+ N’ $7 $F $$ $k $3 $H $+ $i!" 2> $K $" $k 5- 21 %(!< %8%’ %s %H $N 5! G= $, B; $J $o $l $? $H $7 $F $b!" $= $N 5- 21 %(!< %8%’ %s %H $r 7g $$ $? >u BV $G 3h @- EA H( $, 9T $J $o $l!" 5! G= $, B; $J $o $l $? It J, $r 1* 2s $9 $k $h $& $J 7P O) $, <+ F0 E* $K A* Br $5 $l $k!# pro�t-sharing $G $O %( %T %=!< %I $r 9= @. $9 $k >u BV $N 0l $D $, 7g $1 $F $7 $^ $& $H!" $= $N %( %T %=!< %I A4 BN $, 1F 6A $r <u $1 $F $7 $^ $&!# $3 $N $3 $H $+ $i $b L-ANA $O $h $j %m %P %9 %H @- $r M- 8

?^ 7: 0\F07PO)$N@:EY $7!" <B @$ 3& $J $I $N F0 E* $J 4D 6- Fb $G F0 :n $9 $k <+ N’ 9T F0 <g BN $N $? $a $N 3X =, K! $H $7 $F E, $7 $F$$$k!# pro�t-sharing $G $O 6/ 2= CM 3d $j Ev $F $N :] L5 8z%k!< %k $r M^ @) $9 $k $3 $H $, Ld Bj $H $J $k $,!" L-ANA $G $O L5 8z %k!< %k $b Js =7 $r F@ $k >u BV $K ;j $k 7P O) $H $7 $F @Q 6K E* $K :F Mx MQ $5 $l$k!# 3X =, $O A s i C1 0L $G 9T $J $o $l!" A s i C1 0L $G FH <+ $N 3h @- EA GE ?^ 7A $, 3X =, $5 $l $k $3 $H $K $J $k!#=>$C $FNc $( $P A s 1 $H A s 2 $, @. N)$7 $F$$ $k >u67 $G$O N>J} $N 6/2= CMJ, I[ $r=E $M $??^7A$rMQ$$$F A $O9TF0A*Br$r9T$J$&!#9TF0A*Br$N;EJ}$O!"Nc$($P MRR-planning $H F1 MM $N J} K! $r MQ $$ $k $3 $H $G MF 0W $K <B 8= $9 $k $3 $H $, $G $- $k!# :# 8e $N 2] Bj $H $7 $F $O!" J#?t$N6/2=CMJ,I[$N=E$MJ}$KBP$9$k9M;!$,I,MW$G$"$k!# $^$? A $, J#?tB8 :_$7 A F1;N $G6(D4 $9$kOH AH$r9M$( $k$H!"0[ $J$k9T F0<gBN $N3X=, $7 $? 6/ 2= CM J, I[ $r 6& M- $9 $k $3 $H $G 8_ $$ $N 3X =, 7k 2L $r Mx MQ $7 9g $& $3 $H $, <B 8= $G $-!" $3 $NE@$K4X$7$F$b:#8e8&5f$rB3$1$kM=Dj$G$"$k!# $3 $l $^ $G $O $9 $Y $F @5 $N 6/ 2= 3X =, $K $D $$ $F =R $Y $F $- $? $,!" L-ANA $G $O 3h @- CM $r 5[ <} $9 $k 5U $N 3h @- EA GE $r 9T $J $& $3 $H $G!" Ii $N 6/ 2= 3X =, $b MF 0W $K <B 8= $9 $k $3 $H $, $G $- $k!# A $O >o $K $h $j 6/ 2= CM $N Bg $- $$ >u BV $K 0\ F0 $9 $k $3 $H $G 3X =, 7k 2L $r Mx MQ $9 $k $o $1 $@ $,!"$3$3$G S Fb$K Mn$77j$N@_Dj$r2C$($F$_ $k!#$3$N>l9gMn$77j$K6aIU$+ $J$$$h$& $K $9 $k $K $O!" Mn $7 7j $r Cf ?4 $H $7 $F 3h @- CM $r 5[ <} $9 $k 3h @- EA GE $r 9T $J $( $P NI $$!# $= $7 $F %( %M %k %.!< $r =< EE $9 $k $? $a $N @5 $N 6/ 2= 3X =, $N $? $a $N 6/ 2= CM J, I[ $H =E $M $k $3 $H $G N> J} $N 3X =, 8z 2L $r MF 0W $K E} 9g $9 $k $3 $H $, $G $-!" Mn $7 7j $r Hr $1 $D $D :G E, $K =< EE %] %$ %s %H $K;j$k7PO)$rA*Br$9$k$3$H$,$G$-$k!# 8 $^$H$a 9T F0 A* Br %M%C %H %o!< %/ $r 7P 83 6/ 2= 7? $N 6/ 2= 3X =, $K E, 1~ $7 $? L-ANA %" %k %4 %j %: %‘ $r Ds 0F $7 $?!# => Mh $N 6/ 2= 3X =, K! $G $" $k pro�t-sharing $K Hf $Y $h $j %m %P %9 %H @- $r M- $7!" <B @$ 3& $d %$ %s %?!< %M%C %H $J $I J# ;( $G F0 E* $K JQ 2= $9 $k 4D 6- $G F0 :n $9 $k <+ N’ 0\ F0 %m %\%C %H $d %= %U %H %&%’ %" %(!< %8%’ %s %H $J $I $N <+ N’ 9T F0 <g BN $K E, $7 $? 3X =, %" %k %4 %j %: %‘ 9

?^ 8: F0E*JQ2=$KBP$9$k0\F07PO)$N@:EY$NJQ2= $G$"$k!#3h@-EAH($NFC@-$r@)8f$9$k$3$H$G3X=,$NFC@-$rMF0W$KA‘:n$9$k$3$H$,$G$-!" => Mh $N <B ;~ 4V %j %" %/ %F%# %V %W %i %s %K %s %0 $J $I $N AH 9g $; $k $3 $H $b MF 0W $G $" $k!# :# 2s $O %7%_%e%l!<%7%g%s$K$h$j$=$N4pK\E*M-8z@-$N3NG’$r9T$J$C$?!# ;29MJ88% [1] C. J. C. W atkins and P . Da y an: T ec hnical Note: Q-Learning, Machine L e arning , V ol. 8, pp. 55 { 68 (1992). [2] J. J. Grefenstette: Credit Assignmen t in Rule Disco v ery Systems Based on Generic Algorithms, Machine L e arning , V ol. 3, pp. 225 { 245 (1988). [3] M. Minsky: The So ciet y of Mind, Simon & Sc h uster, 1986. [4] J. J. Grefenstette: Credit Assignmen t in Rule Disco v ery Systems Based on Generic Algorithms, Machine L e arning , V ol.3, pp. 225 { 245, 1988. [5] J. H. Holland, and J. S. Reigh tman: Cognitiv e Systems Based on Adaptiv e Algo- rithms, Pattern-Dir e cte d Infer enc e System , D. A. W aterman, and F. Ha y es-Roth (eds.), Academic Press, 1978. [6] P . Maes: The Agen t Net w ork Arc hitecture (ANA), SIGAR T Bul letin , V ol.2, No.4, pp. 115 { 120, 1991. [7] S. Kurihara and R. Onai: Adaptiv e Selection of Reactiv e/Delib erate Planning for the Dynamic En vironmen t, L e ctur e Notes in A rti�cial Intel ligenc e 1237, Pr o c e e d- ings of the MAAMA W’97 , 1997. 10