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»

(1, B)
»

(1, C)
»

(2, A)
»
(2, B)
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Á�¯W=?DB;303®?Áa;34t>¹2 =¹;3¸14*½
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4646=�;3¸14

b− th
Á�¯W5 ¯W0
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m− th
8:Ê�¼�Á�¯W´^²g¯W=146=`;ED
¯/°�-/5 5c²?-/2 0ED
¯/°

2 ´¶-/±W4tD
¯/°�;3¸14
l − th

5 4tD<2 ¯W=�¯/° ;3¸14
p− th

²?-y;32 46=`;t¿1àq;�27D�Á�¯W´^²1®m;34t>�2 =�;3¸14*°µ¯W5 5 ¯y½�2 =1±
½�-tÏcÕ

E[ρp,l,b,m] =
1

(ns − δt)n2
c

ns−δt
∑

s=1

nc
∑

i=1

nc
∑

j=1

ap,l,s,i,δt,j,b,m

Ä��`È

��� R6L�HaJ6Y<_�b H3ZNX RQP!MB_`HSP/ `OuxmH3L R6T1IKJ6X LBZ�X Z
(1, A) = 25×3 � (1, B) = 9×3 � (1, C) = 25×2 �

(2, A) = 25× 3 � (2, B) = 25× 3
J6PK\

(2, C) = 25× 3
LBHEZNImHEY3MBX iQH3b jyv
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½�¸14�034

ap,l,s,i,δt,j,b,m =
1

2
(|ρ[Xp,l,s,i,b,MADp,l,s,i,δt,j,b,m]|+|ρ[Xp,l,s+δt,j,b,MADp,l,s,i,δt,j,b,m]|)

Ä �/È
-/=?>

ρ
27D�;3¸14kÁ�¯W03034657-y;32 ¯W=ÝÁ�¯K4�'¹Á�2 46=`;t»

δt
27D�;3¸14!;327´^4�2 =?Á�0346´^46=W;9Äµ2 =Ý;3¸127D�Á6-WD<4W»

δt27D
¯W=14*½[4646·1Èa¿1Ã�¸14u2 =?>m4�âm4tD
i
-/=?>

j
2 =?>m27Á6-y;34u;3¸14!Á6-/²m;3®1034u=`®1´k.g460�½�2 ;3¸12 =Ý-9D<4tD3D<2 ¯W=+¿

MADp,l,s,i,δt,j,b,m

4��`®?-/57D[;3¯
MAD[Xp,l,s,i,b, Xp,l,s+δt,j,b,m]

¿
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-/.?D<¯W5 ®m;34!Á�¯W03034657-y;32 ¯W=�¾/-/5 ®14tD�.g4�;B½
4646=�;3¸14!=1¯W03´¶-/5 2 Ø64t>�Á�¯/Ôq¯1Á6Á�®1030<46=?Á�4u´¶-y;3032 â�¯/°�;3¸14
b− th

Á�¯W5 ¯W0�.?-/=?>1D[-/=?>^;3¸14
m− th

8:Ê�¼ÜÁ�¯W´^²g¯W=146=`;ED�¯/° -/5 5?²?-/2 0ED�¯/°�2 ´¶-/±W4tD�¯/°c;3¸14
l − th

5 4tD<2 ¯W=�¯/°�;3¸14
p− th

²?-y;32 46=`;t¿1àq;�27D�Á�¯W´^²1®m;34t>�2 =�;3¸14*°µ¯W5 5 ¯y½�2 =1±9½�-QÏcÕ

S[ρp,l,b,m] =

√

√

√

√

1

(ns − δt)n2
c

ns−δt
∑

s=1

nc
∑

i=1

nc
∑

j=1

(a2
p,l,s,i,δt,j,b,m

)− E[ρp,l,b,m]2
Ä�Ù`È

½�¸146034u;3¸14�D<ÏK´k.g¯W57D�¸?-t¾W4u;3¸14�D3-/´^4*´^4t-/=12 =1±¶-WD�.g4�°µ¯W034W¿

� �K��� ���K� �giQH3L<J6dtH9�[x`ZNRtb  WMBH9��R6LNLBHEb J�MBX RQP���J6b  `HEZuImH3L!w?HEZNX RtP:R6T
RGB

LBHEdtX ZqMBH3LBHa\:b HEZNX RtP
\`J�M<J���X MB_9MB_`HEX LSLBHEZNImHEY3MBX iQH�]�v ��v Guvm��RtO!ImRtP`HEPyMBZ

	�
 J�MBX HEPyMae w?HEZNX RtP
� 	 ��e ]^�[G ��� 	�� e ]^��G ��� 	�� e ]^�[G ���
	 �te ��� s/v p�������� � s/v � ��p6r�� � s/v �����������
	 �te � � s/v �������tsyp s/v ���yp����6s s/v �Qs��������
	 �te ��� s/v �6sQp��tp�� s/v �6rQp6s���� s/v �tsQp6sQr��
	 pye ��� s/v p���������� s/v �����Qstr�� s/v p��tr������
	 pye � � s/v p��Qp������ s/v �Qp�� �astr s/v �����Qs����
	 �/e ��� s/v �����tr�� � s/v �����tr�� � s/v �tp������tp

	�
 J�MBX HEPyMae w?HEZNX RtP
� 	 ��e ]^�[G�p�� 	�� e ]^��G�p�� 	�� e ]^�[G�p��
	 �te ��� s/v s�� �as��Qr s/v p������tp�� s/v ������p � �
	 �te � � s/v str����6s�� s/v ��ptp��tr � s/v ��p��tsQs��
	 �te ��� s/v p � ��� ��� s/v �����Qp���� s/v ptp���� �as
	 pye ��� s/v �ar���� ��� s/v ���trtr��ts s/v ��p�� �����
	 pye � � s/v ��p����6s�� s/v ����������� s/v � ����� ���
	 �/e ��� s/v � �������Qp s/v p��6r������ s/v ptp��������

	�
 J�MBX HEPyMae w?HEZNX RtP
� 	 ��e ]^�[G ��� 	�� e ]^��G���� 	�� e ]^�[G ���
	 �te ��� s/v p���� ���Qr s/v ���6s������ s/v s������tr��
	 �te � � s/v �Qp��Qs ��� s/v p��6rts ��� s/v p����6syp��
	 �te ��� s/v p���������� s/v ��� ������� s/v s�� �arQrtr
	 pye ��� s/v p������ts�� s/v ��� ��p6str s/v p��Qp6ryp��
	 pye � � s/v �tsQptp��tr s/v p��������ar s/v � �artr����
	 �/e ��� s/v p ��p6s��yp s/v ��p��tp��tp s/v �ar��ts����

CSâ1Á�5 ®?>m2 =1±9°µ03¯W´ Ã�-/.15 4^Åu;3¸14�Á6-WD<4�°µ¯W0�½�¸127ÁE¸�;3¸14*0346±W27DB;346034t>¹5 4tD<2 ¯W=�²?-y;<;34603=?D�-/034
²?-/0<;327-/5 5 Ï¹Á�¯y¾W4�034t>¹.KÏ¹¸?-/2 0�Ä ��-y;32 46=`;uÆm»
�+4tD<2 ¯W=�@�Èa»1½[4!Á6-/=�¯W.?D<4603¾W4�;3¸?-y;t»m2 =�±W46=1460E-/5V»
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� �K��� ���1��� M<J6PK\`J�L<\:G�HEi/X J�MBX RtP�R6T
MB_`H^�[x`ZNRtb  WMBH^��R6LNLBHEb J�MBX RQP � J6b  `HEZ!ImH3L�w?HEZNX RtP�R6T
MB_`H
RGB

LBHEdtX ZqMBH3LBHa\^b HEZNX RtP¶\`J�M<J���X MB_9MB_`H�]�v ��v Guv1��RtO!ImRtP`HEPyMBZ
	�
 J�MBX HEPyMae w?HEZNX RtP
� 	 ��e ]^�[G ��� 	�� e ]^��G ��� 	�� e ]^�[G ���

	 �te ��� s/v strQp����Qs s/v strtr����Qp s/v s����������
	 �te � � s/v s��Qp������ s/v strtrtr���� s/v �as �������
	 �te ��� s/v s�� �ar���� s/v s�� ������� s/v s����������
	 pye ��� s/v �����6sts � s/v ���ts���� � s/v str ���tr �
	 pye � � s/v s�� ���tp�� s/v s��6rQp��ts s/v s��tstr��ar
	 �/e ��� s/v ��p6s�� �Qr s/v ��p�� ��� � s/v s����������

	�
 J�MBX HEPyMae w?HEZNX RtP
� 	 ��e ]^�[G�p�� 	�� e ]^��G�p�� 	�� e ]^�[G�p��
	 �te ��� s/v s������ �Qs s/v s�� �artstr s/v s��tptp����
	 �te � � s/v s��yp ����� s/v �asQp������ s/v �as������ �
	 �te ��� s/v strtr������ s/v s������ ��� s/v s��6r�� ���
	 pye ��� s/v �as ������� s/v ��p�� ���Qp s/v s������ts��
	 pye � � s/v s���� ��p�� s/v �as ���yp�� s/v s�� � ��� �
	 �/e ��� s/v ��������� � s/v ����� �ar � s/v ����� ��s��

	�
 J�MBX HEPyMae w?HEZNX RtP
� 	 ��e ]^�[G ��� 	�� e ]^��G���� 	�� e ]^�[G ���
	 �te ��� s/v sQp ��� ��� s/v sQptp������ s/v s �trts�� �
	 �te � � s/v s�������� � s/v s��Qp��6s�� s/v s�� ���trts
	 �te ��� s/v s��tp��yp � s/v s�������� � s/v s��6s����ts
	 pye ��� s/v sQp��Qp��yp s/v s �������tr s/v sQp��6s����
	 pye � � s/v sQp����tp�� s/v sQp6rts��yp s/v sQp��������
	 �/e ��� s/v s���� �Qpts s/v s�� ������� s/v s����tryp �
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Â?0EDB;
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;3¸14!´¶-/±W=12 ;3®?>m4!¯/°�;3¸14�ÁE¸?-/=1±W4W»K;3¸14�-/.?D<¯W5 ®m;34!¾y-/5 ®14*¯/°�;3¸14!Â?0EDB;�8Ñ¿ Ê�¿ ¼k¿gÁ�¯W´^²c¯W=146=W;
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¾y-/57®m4�¯/°+;3¸14�Â?0EDB;�8Ñ¿ Ê�¿ ¼k¿1Á�¯W´^²g¯W=146=`;ED[2 ´^²15 Ï^´^¯W034uÁE¸?-/=1±W4�2 =¹;3¸14u5 4tD<2 ¯W=��K>1-/03·¶Á�¯W5 Ô
¯W0ED�2 ´^²15 Ï�;3¸14k¯W²1²g¯`D<2 ;34kD<2 ;3®?-y;32 ¯W=+¿cÐ1¯W0�2 =?DB;E-/=?Á�4W»?°µ¯W0�;3¸149Á6-WD<4
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»g2 =Ö;3¸14k®1²1²g460

²?-/0<;�¯/°�;3¸14¶Â?±W®1034^½
4¹¸?-t¾W4^°µ¯W®10�0346±W27DB;346034t>�²?-y;<;34603=?D6» Á�¯W03034tD<²c¯/=?>m2 =1±�;3¯Ý;3¸14¶Â?0EDB;t»
D<4tÁ�¯W=?>�»Q;3¸12 0E>9-/=?>�°µ¯W®10<;3¸9½
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;3¸14!5 4�°³;�;3¯9;3¸14!032 ±W¸W;t»K;3¸14�-/.?D<¯W5 ®m;34*¾y-/5 ®14*¯/° ;3¸14*Â?0EDB;�8Ñ¿ Ê�¿ ¼k¿gÁ�¯W´^²g¯W=146=W;�°µ03¯W´&;3¸14
Â?0EDB;
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4646·!034tD<²g4tÁa;32 ¾W465 ÏW¿yÃ�¸14[Â?±W®1034tD�Á�¯W03034tD<²g¯W=?>m2 =1±�;3¯u;3¸14�0346´¶-/2 =12 =1±uÁ6-WD<4tD
-/034�²1034tD<46=`;34t>¶2 =¶;3¸14*D3-/´^4�½�-QÏW¿mäK¯W´^4�Á�¯W´^´^46=`;ED[0346±`-/0E>m2 =1±*;3¯k¾K27D<®?-/5g4�â1-/´^2 =?-y;32 ¯W=
¯/°�;3¸14*034tD<®15 ;ED
°µ¯W5 57¯Q½!¿
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(1, A)
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¿?àN=Ý;3¸14�®1²1²c460

²?-/0<;[¯/°�;3¸14�Â?0EDB;�8Ñ¿ Ê�¿ ¼k¿mÁ�¯W´^²g¯W=146=`;�°µ03¯W´ ;3¸14�Â?0EDB;[;3¯!;3¸14*D<46Á�¯W=?>¶½[4646·^¯/°�;3¸14uÁ6-WD<4
(1, B)
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4646=�;3¸14
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