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      where(X)

farmland(X)         wasteland(X)

marsh(X)   wood(X)   rocky(X)

prey(X)

small_prey(X)   large_prey(X)

  why(X)

  hunter1   hunter2       hunter3 

self_request(X)  other_request(X)
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where(X)

marsh(X)  woody(X)  rocky(X)

where(X)

marsh(X)       new1(X)

woody(X)   rocky(X) 

farmland(X)  wasteland(X)farmland(X)  wasteland(X)

�	��
 �	�.� ]^�+TFZ+bFR=i�VY[KVY�+R9t&[AX�T�`kZ��+`aR'UuT{UYe7�C`kR'i

>7D2-AJ{!½Æv-F>�67³v#06�!k6	!$> @ -{6767-F%967²¾%7-�Æv,.-�#�J{²C,v>u67%=#0!$,C69>7-{696'³v#0,�#�>7-{69²&¶�!½¹�¹�-F1;!�#I6'-/D.%'-{Ï
J�²&,v1;!½67!$²&,2>�L�º<³.!�>d!$> @ -FJF#0Ov>7-�6'³.-�#0´C-�,+6K³2#&>K¹�²&%'-�!$,;¶È²&%'¹�#I6'!½²C, �È!§L -&L�-�¼I#&·½Ov#067!$²&,v>K²&¶



J{²C,v>u67%=#0!$,C6K>u-�6'>	!½,�D.%7-F¼w!½²COv>�#CJ�67!$²&,2>19²&,�:�³.!�J=³�6'² @ #C>u-�%7-�Æv,.-�¹�-F,C6=>9²&¶�67³.-�¶È²&%'¹�-�%
6Y)wD2-CL2º<³.-/%'-{Æ2,.-�¹�-�,+6�²CD2-F%'#067²C%"Æ2,v1.>�6'³.-dÆv%=>Y6KJ{²&,2>Y6'%'#&!½,+6�!½,�6'³.-�>7-{6�:�³.!�J=³�J�#&, @ -
>7D2-AJ{!�#0·$!$>7-F1 >uO 
�J�!½-F,+67·$)Î67²¸-{Ê.J�·½Ov1.-46'³.-�¶É#0!$·½!$,.´¸-{Ê.#&¹Dv·½-CL^ÄW, 6'³.!$>�JF#&>7-&B^67³v-����Xa	c1a
J{²C,v>u67%=#0!$,C6<²0¶�67³.-0UMa �e[ � ��QOY�Z [ W7Q U#CJ�67!$²&,�!�>*>7DE-FJ{!�#0·$!�>u-A14>7OV
�J{!$-�,+67·$)�67²�-�Ê;J�·½O21;-d¹²I¼C-F>
67³v%7²CO.´&³�¹�#&%'>7³.·�#0,v1MLEº<³.-�>7D2-AJ{!�#0·$!$>7-F1�J{²&,2>Y6'%'#&!½,+6K>7³.²CO.·$1�#0·$·½²I: 6'³.-�#0´&-F,+6�67²�¹�²I¼&-
67³v%7²CO.´&³�#0,w)6Y)+DE-K²0¶N:<#&>u67-F·$#&,v1�-{Ê.J�-�D;6<¹�#0%=>u³.·�#0,21�L;º<³.-K1.²&¹�#0!$,�³.!$-�%=#0%=J=³w)�¶È²C%"6'³.-
��� a cda"J{²C,v>Y6'%'#&!½,+6�¹�Ov>Y6 @ -	J=³v#0,.´C-F1!$,�²&%=1;-�%�67²�#&·½·$²I:µ6'³.!�>�L+Ç ,.-F: Dv%7-A1;!$JF#I6'-&BXUMa�� �0B
!�>�J{%'-F#067-F1�67³2#I6�J{²I¼C-�%=>�:*²w²;1;·$#&,v1�#0,v1�%'²wJ=Pw)�#&%7-A#&> @ O;6�,.²&6�¹�#0%=>u³.·�#0,21�L�º<³.-�,.-�:
1;²C¹�#&!½,�³.!$-�%=#0%=J=³.!$-F>�#&%7-�>7³.²I:�,�!½, �^!$´vL � L&º<³.-�,v-�: D.%7-A1;!�J�#I6'-�%7-FD.·�#&J{-A>^67³.-�²&·�1����Xa	c1a
J{²C,v>u67%=#0!$,C6�!$,�67³.-�>7D2-AJ{!�#0·$!$>7-F1�J{²C,v>u67%=#0!$,C6�>7-{6 �É>7³.²I:�,�!½, �^!$´vL � �L

Â�#n¼w!$,.´�¶È²&O.,21�67³.!�>�DE²C>'>u! @ ·$-�%7-�Æv,.-F¹-F,+6FB 	:TVUX[ba	c���>7O.´&´C-F>u6'>d!½6�67²�6'³.-�¶É#CJ{!$·½!½6'#067²&%AL
±w!$,vJ{- 	 TVUX[ba c��K³2#&><6'³.-�# @ !½·$!k6Y)¾67²�´C-�,.-F%'#067-/%'-{Æv,.-F¹�-�,+6'>�²&¶�6Y)wDE-CR0Q �-W � � � Y�Z"# Z��	W � W�[ � B
!½6<¹�#n)�>7O.´&´C-F>u6*#J=³v#0,v´&-�!$,¾!½6'> @ -�·$!$-{¶N6'³v#I6 	:TVUX[ba	c���J�#0,4¹�²I¼&-96'²#�´&!$¼&-F,¾·$²;J�#I6'!½²C,ML
º<³.-�¶É#&J�!½·$!½6'#I6'²&%�1;-AJ{!�1;-F>6'³v#I6�6'³.-�6Y:"²¸%'-{Æv,.-F¹�-�,+6'>�#0%'-�-FÃ+O.!$¼n#&·½-F,+6FL�(*)»Ov>7!½,v´�6'³.-
%=#I67!$,.´�>u67%=#I67-F´&)�!½6�J=³.²w²C>7-F>	67³.-�%'-{Æv,v-�¹�-�,+6/D.%'²&DE²C>7-F1 @ ) 	:TVUX[ba	c��0LMº<³.-¶É#&J�!½·$!k6=#I6'²&%
!$,;¶È²&%'¹�> 	 TVUX[ba c��96'³v#I69!½6�J�#&,�JF#0%'%7)�²CO;6�67³v-/%7-�Æv,.-�¹�-F,C6AL

e=[FZ+i�VWUuT�`kZIVYi�£�ZCR��0VW�pja[Ie�T{VY`a[AZ2f
VY`aX/Rn£��"¤7f
� ZCR'� � £��"¤��Èf
�Yf
���Iov£��"¤7f
� f
S&UYR=e=[FZwt2£ � �v[Ie �Èf � �$¤W¤

� � 
 ���v� �*_CZIVYR'U � h i�UYR'�wZCR�t�S&UYR=e=[FZwtC`�VY`a[AZiWR'V�\�[FU�VY�CR������	��
�������	�����	��TFe7VY`k[FZ

� � ��  ��� �wYª"°Ñ¯�° � ����¬ ��!X� � ª$!
	

�(576 � � J� J
º�²¸>7O.¹�¹�#0%'!$>7-�67³.-�Dv%7²CD2-F%u6'!½-A>�²&¶K²CO.%�%7-�Æv,.-F¹-F,+6�>7);>Y6'-�¹ � 29Ç���Ç ���	!�>Y6'%7! @ O;6'-F1
2�-�Æv,.-�¹�-F,C6�Ç9¹�²&,v´ ��O.·½67!$D.·$-4Ç�´&-�,+6=>1{B�:*-�:�!$·½·<J{²C,v>u!�1;-F%�67³v-4Ã+O.-F>u67!$²&,2>�%=#0!�>u-A1¸!½,
±w-AJ�67!$²&, ,vLCº�²�1.#I6'-&B � 29Ç���Ç ²C,.·$)#C1.1;%'-F>'>u-A>^¶É#0O.·½6'>s%7-F·$#067-F1�6'²�!½,2J{²&¹�D.·$-{6'-�,.-A>7>s#0,v1
!$,vJ{²C%7%'-FJ{67,.-A>7>*!$,�Dv%7-AJ{²&,21;!k6'!½²C,�>7-{6=>�L

	 Q����gW � �([��Xa 	 � 	�[ba R cda�Y1Q � UXW 	 a [�� Z-[ Z �	Z-W � TVc1a�� Z 	 Q Y�Y	TVc cda"����ÄW,¾´C-�,.-F%'#&·pB&67³.-K·$-F#&1.-�%
²0¶<#¾´C%7²CO.D�´C²C#&·�:�!$·½·�%'-FJ�²&´C,.!$>7-/6'³v#I6�#4¶É#0!$·½Ov%7-³v#&>K²;J�J�O.%'%7-A1 @ -AJ�#&Ov>u-6'³.-�´&²C#&·�³2#&>
,.²&6 @ -F-�,»#CJ=³.!½-F¼&-A1�L�Ä�6�:�!$·½·�6'³.-�,Î!$,;¶È²C%7¹�67³.-�%'-{Æ2,.-�¹�-�,+6/¶É#CJ{!$·½!½6'#067²&%�67³v#06�#�¶É#0!$·½Ov%7-
³v#C><²wJFJ{O.%'%'-F1�L

	 Q����gW � ��[��Xa �	Z W � TVcda # Q W�UX[ ��a ��QOY�Z [ a"����Ç�´&-�,+6=>*#&,v#0·$);>u-�67³.-F!½%�²I:�,4Pw,.²I:�·½-A1;´&-CBCDE²C>uÏ
67Ov·$#067-<D2²+>7>7! @ ·½-"¶É#0!$·$O.%7-<DE²&!$,+6'>5#0,v1�D.%'²&DE²C>7-s%'-{Æv,v-�¹�-�,+6'>�6'²dJ�²&%'%7-AJ�6�67³.-F!½%�Pw,.²I:�·$-F1;´C-&L



� � Z [�W 	C[��Xa �	Q c R Q � Z-U�a �AZ-R$#%��a
��8�Ê;#&¹�D.·½-A>	6'#0PC-67³.-�¶È²C%7¹�²&¶"!$,v>u6'#0,+6'!$#067!$²&,v>d²&¶
#CJ�67!$²&,2>�L

� � a cda � Q0a � Z R # ��a�	&Y�Q-RCa ��cdQ-R Z-U � � Q � Z-cda [�� a � Y ��Z 	"	 W � a"���Ç9´C-�,+6'>sJ{²&,+6'!½,wO.²COv>u·$)
´+#I67³v-�%M-�Ê;#&¹�D.·½-A>N²&¶w67³.-"Ov>u-"²0¶v#CJ�67!$²&,2>�LAº<³.-"#&´&-�,+6N² @ >7-�%'¼&-F>E6'³.-*%7-A>uO.·½6'>N²0¶.!½6'>^#&J{67!$²&,v>
#&,v1�6'³.-�%'- @ )�J�·$#C>7>7!kÆ2-F>*-{Ê.#0¹�D.·$-F><#C>�>uOvJFJ{-A>7>u¶ÈO.·�²&%<O.,2>uOvJFJ{-A>7>u¶ÈO.·§L2 "·$#C>7>7!kÆEJ�#I6'!½²C,�¹�#n)
#&·$>7²�²&%'!$´&!$,v#I6'-9¶È%'²&¹Ð#0,4-{Êw67-F%7,v#&·2>7²&O.%=J{-CBC-CL ´2L&6'³.-K·½-A#&1;-F%"²&¶�#�´C%7²CO.D�´&²+#0·F��67³v-d#&´&-F,C6
:�³.!�J=³�!½,.!½67!�#I6'-F1�J{²w²CD2-F%'#067!$²&,G{L

` �0[��Xa	cda Z-c1a 	 a��+a cdZ ��# Q 	 	 W � ��aKcda��$UIa RCa	UG[�	 � � Q���Z-cda)cda��$UMa	RCa	UG[�	CY �XQ 	 a U ��º<³v-�¶É#IÏ
J�!½·$!k6=#I6'²&%�Ov>7-F><!½6'>�Pw,.²I:�·$-F1.´&-d²0¶�67³.-�%'-�·�#I6'!½²C,v>7³.!½D2> @ -{6Y:*-�-F,�%7-�Æv,.-�¹�-F,C6=><!½,�²C%'1;-F%<67²
>7²&%76	%'-{Æv,v-�¹�-�,+6'>	!$,C6'²4>7-{6=>K#&,v1�6'³.-�,�Ov>u-A>d#�%=#I67!$,.´�>Y6'%'#067-�´C)¾6'²�J=³v²+²+>u-�67³.- � @ -F>u61�
>7-{6AL;ÄW,�-A>7>7-�,2J{-&B;!½6�#&J{6'>�#C>�#�Æ2·k6'-�%�¶È²C%�%7-�Æv,.-�¹�-F,C6=>�L

� � a U"[�� a �-UMQ � ��a"� � a0Q �:Q UIaSZ � a	UG[ W 	 cda��$UMa � � �gW � �FQ [��Xa	c Z � a UX[ 	 W�U"[�� a � cdQ T # UMa1a"�
[�� a W�c �-UMQ � ��a"� � a�T #��eZ-[ba"�CW�U 	 Q R0a � Z � � ^d,.²I:�·$-F1;´C-	OvDE1.#067-/%'O.·$-F>*¶ÈO.·½Æv·$·�67³.!�>*¶ÈO.,vJ{Ï
6'!½²C, @ )�!½,.¶È²&%'¹!$,.´�#&´&-F,C6=>d²0¶9J=³v#&,.´&-A>d67²�6'³.-¾Pw,.²I:�·$-F1;´C-�²0¶�²06'³.-�%�#&´&-F,C6=>�L�Ç9´&-F,+6'>
:�³.!�J=³�%'-FJ�-�!$¼&-�O.DÁ1.#067-F>dJF#0,�Ov>7-�67³.!�>�!$,;¶È²C%7¹�#I6'!½²C,�67²�J=³v#0,v´&-�6'³.-�!$%K²I:�,�Pw,.²I:�·½-A1;´&-
>7²67³v#069!k69%'-�¹�#0!$,v><J{²C,v>7!$>u67-F,C6�:�!½67³�67³v-/P+,v²I:�·½-A1;´&-d²0¶^²06'³.-�%=>�L

� W � � Z-U Z TV[ Q UIQ R0Q T�	0Z � a UX[ ZeY1Y�a #I[ cda�� UIa R0a UX[ 	 [bQ W�[ 	 � UIQ � ��a"� � a���AW7Y � Q c W � W�UMZ-[ba
��cdQ R 		Q R0a0a �e[ a c UIZ ��a	UG[ W�[ � �¾Ç9´C-�,+6'>	>uOv´&´&-A>Y6�%'-{Æv,v-�¹�-�,+6'>�67²�6'³.-�!$%9²I:�,�Pw,.²I:�·½-A1;´&-
#&,v1�6'³.-�%'-{¶È²C%7-d%'-{Æv,v-�¹�-�,+6'>�1.²,v²069²&%'!$´&!$,v#I6'-�¶È%'²&¹ #&,�-{Êw67-F%7,v#&·�>u²CO.%'J�-&L

�(5 4 ����� B ��� L��7=FE � ;A=�; � � B � L
�

�	O.%/Ov·k6'!½¹�#I6'-�#0!$¹�!�>K67²�1;-A>u!$´&,¸#0,¸#0D.Dv%7²+#&J=³�6'²�%7-�Æv,.-�¹�-F,C6d6'³v#I6�!�>d´&-F,.-�%=#0·$·½)�#&D;Ï
D.·$!�J�# @ ·½-d!$,46Y:*²�1;!½ÅE-F%7-F,C69>7-�,v>7-F> �;,v#&¹-F·½)�67³v#069!k6�JF#0, @ -/Ov>7-F1�!$,4¹�O.·½67!$D.·½-�1.²&¹�#0!$,v>
#&,v1¾:�!½67³�#&´&-�,+6=><:�³.!$J=³�#0%'-d:�%7!½6u6'-�,�!$,�1.!½¼C-�%=>u-K·$#&,.´&O2#0´&-A>�L

Ç9´C-�,+6'>":*²&%'P�6'²&´&-�67³.-F%s!$,¾²C%'1;-F%�6'²�>7²&·$¼&-9D.%'² @ ·½-F¹�>s¶È%'²&¹Ð#�Dv#&%u6'!$J�O.·�#0%sDv%7² @ ·½-F¹ 1.²0Ï
¹�#0!$,ML&Ç %7-�Æv,.-�¹�-F,C6s>'J=³.-F¹-9>7³.²CO.·$1 @ -9!$,v1;-�DE-�,21;-�,+6s²&¶�#&,w)�Dv#0%767!�J{Ov·$#&%�1;²&¹�#0!$,ML0Ò�-
#&%7-dJ{O.%'%'-�,+67·$)�1;-F>7!$´&,.!$,.´�#�1;²&¹�#0!$,;Ï�!½,21;-�DE-�,v1.-�,+6<¶È%'#&¹-F:"²C%7P¶È²C%9#�%'-{Æ2,.-�¹�-�,+6<¶É#&J�!½·½Ï
!½6'#067²&%ALMº<³.!�>d¶È%=#0¹�-�:*²&%'P�:�!½·$·�,.-F-F1�67² @ -�!½,2>Y6=#0,+67!�#I6'-F1�:�!k6'³Î>u²C¹-�1;²C¹�#0!$,;Ï�>7DE-FJ{!½Æ2J
Pw,.²I:�·$-F1;´C-9!$,¾²&%=1;-F%s6'²�¶ÈO.,2J�67!$²&,4:�!k6'³4#&´&-�,+6=>s!$,4#�Dv#0%767!�J{Ov·$#&%sD.%'² @ ·$-�¹ 1.²&¹�#0!$,MB+-&L ´vL
6'³.-�³wO.,+67-F%uÏ�D.%'-�)1;²&¹�#0!$,ML+º<³.- @ #C>u!�J�%'-{Æv,v-�¹�-�,+6*J�);J{·$-9²&O;6'·½!$,.-A1�# @ ²I¼&-CBI67³.-�6Y)wD2-A>s²&¶
Pw,.²I:�·$-F1;´C-9:�³.!�J=³¾#/¶É#CJ{!$·½!½6'#067²C%",.-F-F1.>*#0,21�67³.-K:<#n)�!$,¾:�³.!�J=³�6'³.-�¶É#CJ{!$·½!½6'#067²C%"Ov>7-F>"!½6'>
Pw,.²I:�·$-F1;´C-K>7³.²CO.·$14%'-�¹�#0!$, @ %7²+#&1;·$)�67³v-�>7#&¹-d%'-�´+#0%=1;·½-A>7>"²0¶�67³.-�1.²&¹�#0!$,ML

�	-F>7!$´&,.!$,.´�#�%'-{Æ2,.-�¹�-�,+69>7)w>u67-F¹¦67³v#069!$><-�ÅE-AJ�6'!½¼C-K:�³v-�,�#0D.D.·$!$-F1¾67²�#0´C-�,+6'>*:�%'!k6767-�,
!$,¸·$#&,.´&Ov#&´&-A>	²&67³.-F%d67³v#&, � �9Ç�
�!�>�#�·$²&,.´C-�%d67-F%7¹�² @ �Y-AJ�67!$¼&-CBM#0,v1�¹�#n)�D.%'²I¼&-�67²w²
J�²&¹�D.·$-{Ê�6'²�#&J=³.!$-�¼C-&L.Ç ·�#0,.´COv#0´C-{Ï�!½,v1.-�DE-�,v1;-F,+6*¶É#CJ{!$·½!½6'#067²C%�!$>�DE²C>'>7! @ ·$-/!½¶5#&´&-�,+6=>�J�#0,
1;-A>7J�%7! @ -9¶É#0Ov·k6=>"#&,v1�%'-{Æv,v-�¹�-�,+6'>"!$,¾#�¹�#0,v,.-�%"67³v#06*!�>"!½,v1.-�DE-�,v1;-F,+6*²&¶M67³.-	·$#&,.´&O2#0´&-
!$,�:�³.!�J=³46'³.-�)�#0%'-/:�%'!k6767-�,NLE±wOvJ=³�#¶É#CJ{!$·½!½6'#067²&%�:"²CO.·$1�,.-F-F1�6'² @ -�# @ ·$-/67²�!$,+67-�%'D.%'-{6
6'³.-F>7-d³.!½´C³;Ï�·½-F¼&-�·M1.-F>'J{%'!½D;6'!½²C,v>FL



�(5�� ���L����+;�� ? ���

º<³.-F%7-�#&%7-¹�#0,w)�!�>7>7O.-A>�B�!$,Î#&1.1;!½67!$²&,�6'²46'³.²C>7-�²&O.67·$!½,.-A1�!½,¸-F#&%7·$!$-�%/>u-AJ�6'!½²C,v>�B�:�³v!$J=³
:*-KDv·$#&,¾6'²-�Ê;D.·½²C%7-CL;º<³.-F>7-d!½,vJ�·½O21;-d67³.-dOv>7-d²0¶^P+,v²I:�·½-A1;´&-KO.DÁ1.#I6'-/%7O.·$-F>FB;>u!�1;-�Ï§-�ÅE-AJ�6
%'-{Æv,.-F¹�-�,+6'>FB"¹�#&!½,+6'#&!½,v!½,.´ J{²C,v>u!�>u67-�,2J{) @ -�6Y:"-F-�,Ó6'³.-�P+,v²I:�·½-A1;´&-�²&¶�#0´C-�,+6'>FBs¹�²C%7-
1;!$%7-AJ�69-�Ê;J=³2#0,.´C-K²&¶^Pw,.²I:�·$-F1.´&- @ -�6Y:"-F-�,�#0´C-�,+6'>FB.#0,v1�!$,vJ{%'-F#C>u!$,.´�#0´C-�,+6'>FÀ;!$,.D.O;6�!$,+67²
67³v-�>u-F·½-AJ�67!$²&, ²&¶K%'-{Æv,v-�¹�-�,+6'> @ )Î6'³.-�¶É#CJ{!$·½!½6'#067²&%AL�Ç�>7!$1;-�Ï§-�ÅE-AJ�6�%'-{Æv,.-F¹�-�,+6�!$>�²&,.-
:�³.!�J=³»1;²w-F>/,v²06�1;!$%'-FJ�6'·½)�J{²C,C6'%7! @ O;6'-�67²�6'³.-�%'-F>7²&·$O;67!$²&,¸²&¶"6'³.-4J�O.%7%'-�,+6d¶É#0!$·$O.%7- @ O;6
J{²CO.·�1#&·½·$²I:»6'³.-�#&´&-�,+6567²�#n¼C²&!�1�1.!kÅÁ-�%'-�,+6�6Y)wD2-A>�²0¶E¶É#0!$·$O.%7-�!$,67³.-9¶ÈO;67O.%'-&L+±wO.D.DE²C>7-�#0,
#0´C-�,+6�!�>s#&>7P&-A1�67²�¹�²I¼&-*6'²�#/Dv#&%u6'!$J�O.·$#&%�·½²;JF#I67!$²&, @ )�67³.-9·$-F#C1;-�%s²0¶M#/´&%'²&OvD�´C²C#0·§L �v²&%
>7²&¹�-s%'-F#C>u²C,/¹²I¼w!$,.´�6'²967³v!$>^·$²wJF#I6'!½²C,�³v#&>�#�1;-�67%'!½¹�-F,C6=#0·+-{ÅÁ-FJ{6^²C,/67³.-<#0´C-�,+6FL ��Ov%7!$,.´
67³v-9%7-�Æv,.-F¹-F,+6sD.³v#C>u-�!½6�!$>"1;-{6'-�%'¹�!½,.-A167³v#06�67³.!�>s#CJ�6'!½²C,:<#&>�,.²06�,.-AJ{-A>7>'#0%')�!$,�²&%=1;-�%
67²	#&J=³.!$-�¼C-�6'³.-�´C²C#0·C>u²�!½6N!�>�%7-F¹�²I¼&-F1�¶È%'²&¹ 67³.-s1.-{Æv,.!½67!$²&,/²&¶C6'³.-�´C%7²CO.Dd´&²C#&·pL{Â�²I:"-F¼&-F%FB
!½65:*²&Ov·$1�#&·$>7² @ - @ -F,.-{ÆEJ{!�#0·+67²	67³.-<#0´C-�,+6^67²�%'-{Æ2,.-"!½6'>^D.%'-FJ�²&,v1.!k6'!½²C,�>7-{6�>u²�67³v#065!½65:�!½·$·
,.²&6"¹�²I¼&-<6'²/67³.!�>"·½²;J�#067!$²&,�#0´+#0!$,MLCº<³v!$>s!$>"#�>u!�1;-�Ï§-�ÅE-AJ�6s%'-{Æv,v-�¹�-�,+6FLwÇ9,v²067³v-�%�6Y)wDE-9²0¶
>7!$1;-�Ï§-�ÅE-AJ�6�%'-{Æv,v-�¹�-�,+6sJ{²CO.·�1�²;J�J�O.%�:�³.-F,²C,.-�#0´C-�,+6�¹²;1;!½Æv-A>�#KD.%7-AJ{²C,v1;!½67!$²&,�>u-�6�¶È²&%
#0,�#CJ�67!$²&,�#&,v1�²06'³.-�%�#&´&-F,C6=><O.DÁ1.#I6'-/67³.-F!½%�D.%7-AJ{²C,v1;!½67!$²&,�>u-�6'>�:�!½67³�6'³.-�%'-{Æv,v-F1�²&,v-&L
35-�%7¶È²&%'¹�#0,vJ�-�¹�#n)¸#&·$>7² @ -¾!$¹�D.%7²I¼C-F1 @ )Î#0·$·½²I:�!$,.´�#&´&-F,C6=>/6'²�>7O.´&´C-F>u6�%7-�Æv,.-F¹-F,+6'>
67²�-A#&J=³�²&67³.-F%FÀ >KP+,v²I:�·½-A1;´&-CB2D.%'²I¼w!$1.-J�²&,;Æ21.-�,vJ�-�¶É#CJ�67²C%'>�¶È²&%d%'-{Æv,v-�¹�-�,+6'>KD.%'²&DE²C>7-F1
@ )�²06'³.-�%<#0´C-�,+6'>"#0,v1�-�Ê.J=³v#0,.´C-�!$,;¶È²&%'¹�#I6'!½²C,"�É>7OvJ=³¾#C>s!$,v>u6'#0,+6'!$#067!$²&,v>��:�³.!�J=³4JF#0, @ -
Ov>7-F1467²�´CO.!$1.-d67³.-/´C-�,.-F%'#067!$²&,¾²&¶�%'-{Æv,v-�¹�-�,+6'>FL

Ä�6�>7³.²&Ov·$1 @ -d-F¹Dv³v#&>7!$>7-F1¾67³2#I6<67³.!�><!�><¼&-�%')�¹�O2J=³4:*²&%'P�!½,�D.%'²&´C%7-A>7>*#0,v14²&Ov%*!�1;-A#&>
:�!$·½·w1;-�¼C-�·$²&D�#C>N:*-�D.O;6^67³v-�¹ !½,+6'²�D.%=#&J{67!�J{-&LAºN²	1.#I6'-&BA:"-"³v#n¼&-sJ�²&,vJ�·½O21;-F1K6'³v#I65#0´&-F,+6'>
,.-F-F1�!½,.¶È²&%'¹�#067!$²&,�²&,�67³.-�J�²&,+67-�Êw6d!$,¸:�³.!�J=³�6'³.-�)�6'#0PC-�#&J�6'!½²C,v>d!$,�²C%'1.-�%K67²�´C-�,.-F%uÏ
#I6'-/%7-�Æv,.-F¹-F,+6'>*67²�Dv%7-AJ{²&,21;!k6'!½²C,�>7-{6=>�LvÒ�-/³v#n¼C-d¹�#C1;-�#�Æv%=>Y6�#06u67-F¹�D;6�67²�¶É#CJ{!$·½!½6'#067-
67³v-4J{²C,+67!$,+Ov²&Ov>�´&-�,v-�%=#I67!$²&,¸²&¶�>uOvJ=³Î!$,;¶È²C%7¹�#I6'!½²C, @ )�-�Êw67-�,21;!½,v´�#0,»-�Ê;!$>u67!$,.´�#&´&-�,+6
·�#0,.´COv#0´C-&LÁÒ�-�³v#n¼C-�!$¹�D.·$-�¹�-�,+67-A1¸# @ #&>7!$J�³wO.,+67-�%7Ï�D.%7-F)�>7J�-�,v#&%7!$² @ )�Dv%7²C´&%=#0¹�¹�!½,.´
#�´C%7²CO.D¸²0¶9#0´C-�,+6'>d!$,Î67³v!$>�·$#&,.´&Ov#&´&-CL �	O.%�#0!$¹�>�!$,¸67³.-¾!½¹�¹�-F1;!�#I6'-�¶ÈO;6'O.%'-�!½,2J{·$Ov1;-
@ O.!$·�1;!½,v´�#�D.%'²06'²06Y)wDE-�%7-�Æv,.-F¹-F,+6�¶É#&J�!½·$!k6=#I6'²&%�#&,v1¸-{Ê;Dv#&,v1;!$,.´�6'³.-¾%=#0,.´C-�²0¶9%'-{Æv,v-{Ï
¹�-�,+6'>�:�³.!$J=³�#&,�#&´&-F,C6�JF#0,�¹�#0P&-CL0Ò�-9#0·�>u²d!$,C6'-�,v16'²d67-A>Y6�6'³.-�%7-�Æv,.-F¹-F,+6s>7J=³.-F¹�-�!½,
D.%'²&´C%7-A>7>7!½¼C-�·$)¾¹�²&%'-�J�²&¹�D.·$-{Ê�¼&-F%'>7!$²&,v>�²0¶�6'³.-�³wO.,+6'-�%7Ï§D.%'-�)�1;²C¹�#&!½,�#0,v1�-�¼&-F,+67Ov#&·½·$)
!$,�#�J�²&¹�D.·$-{67-F·½)4,.-�:Ë1;²&¹�#&!½,ML

� ������! �N° M�	�

� ��q����	�Ax^[AZ+tdTFZ+t �N� �<TFiWiWR'U�f�� ��� � � � 	�
���
 ���������� � ����
 �	����� ��
 ��������� � ����� �ufA¡sR�TFtC`aZ+bFi
`kZ�Q<`ai�VWUY`ar+_CVYR=tqsUWVY`��+e=`kTFjE�pZIVYR=jajk`abFR=Z+e=R/£ � y ���n¤7f.¢[�UYbnT�ZC�Ég9TF_&\�X�TFZCZ2f �"! ���0�

z0�<QK�v�*_CUYi�VY[FZ�T�Zwt�¡�� #C�2¢[I[FZ+R'oIf�$%� � �'&	� �(& �)� ���+* � ��
-,.�/$ ���102���3� � ��
 �)4	�5�60�07� ��� ��� ��
89� ������	�� ��: � ��� � � ��f �MUY[Ie'R=R�tC`aZCbAiN[F\;VY�+R5|N`abA�IVY�d�pZIVYR'UYZwT{VY`k[FZwT�jw]^[FZC\�R7UYR=Z+e=R�[FZ�¢�TFeu�+`aZ+R
�2R�T{UYZ+`aZ+b�£ � yAy � ¤7f7; ���<!(;��Fy&�

�&� �	�I¥E[��5R'jkj�f=#C�Ic&�+T{m0ja`a�dT�Zwt/¢4� 
 [I[FUut&R'��`aR'U�f2� ��: ����� � � � �>���0�02�����	��� �	� � � ��� �	� �?89� � 

��� ����
@�-	BA � �DC � �3�<& � 
FE �D
 �G�IH ��*'��� �+H � �FC ���GJD
Yf �MUY[Ie=R'R�tC`aZ+bFi�[F\9VY�CR�|N`abA�IVY� 
 T�VY`a[AZ+TFj
]^[AZC\$R'UYR=ZCe=R�[AZ�q�UWVY`��we=`kTFjv�§ZIVYR=jaja`abAR=ZCe=R�£ � yFy �n¤7f �LK � ! ��KLK0�

;C��x"� �N�C¡"`aeu�wT�Uut&i�TFZ+t�¡9� #&�w¢[I[FZ+R'oIf7M ����� � � �(&�� � ���	�����	��
N�-	�� �	�)��: �7�	� �(&Ff���UY[Ie=R=R�t&`kZCbAi�[F\
VY�+R�¥ER'Z0VY� 
 T{VY`k[FZwT�jÁ]^[FZC\�R7UYR=Z+e=R9[FZ�qsUWVY`��we'`½T�j2�pZIVYR=jajk`abFR=Z+e=R/£ � yAyAzA¤7fPOFz��"!'O����&�



�0��c.�0]�UuT=�»T�ZwtdQK�Ic&jaR=R=X�T�Z2f.89� ��� � ���	� � ��� � �F	 �>��L0 ���-* ���	����4	� � ��: ����� � � ��fC¢�TFeu�+`aZCR��vR�T�UYZ&�
`kZCb�� �MUY[Ie'R=R�tC`aZCbAi*[�\ÁVY�+R<|N`abA�IVY���pZIVYR'UYZwT{VY`k[FZwT�jv��[FUY�0iW�+[FS�£ � yFy � ¤7f.z�� ! �Az0�

K&�*¡�� �	�Cc&X/`�VY�vf 89� ��$ �	� �F��� � �.H � � ����� ���� �	� ,�� � &"� 
)M ��4	� �.$ �����5* � �����	�����	� �	�7� $ �	� �F� � � � �
�@� ��
��F� � �-* � �G�@�+� ��� � ����� �	� 4	���7fM�§|�|N| ¥2UuTFZCiYTFe'VY`a[AZCi/[AZ�]^[AX/SC_CVYR'UYi=fN]��§z�y	� � z�£ � y ���n¤7f
� � �D;D! � � � �&�

O0��
K�dc&�+[F�wT�X�f5� & � � ��
��� �� � � �G� �+� �3&���������� �(&Ff/¥ER=eu�+ZC`ae�TFj�¡"R'S;[FUWV�cC¥Eq 
 �§]�cI� � � � �{�py �
£ � yAy��n¤7f+Q<R=SwT{UWVYX/R=ZIV�[F\�]^[FX/S+_&VYR'U"c&e=`aR=ZCe=RAfwc0VuT�ZC\�[�Uut�l"Z+`amnR'UYiW`�V§oI�

�&�"� �EQ<T{m0`aR=i�TFZ+t �Á�E|�t0��T�Uut&i=f�� & � � ��
�A5,�� �B� � � � &����	����� � �> ����� �	��� A���� MMfE]^�pg�¢
��[FUY�0iW�C[AS�[AZ��§ZIVYR=jaja`abAR=ZIV5�pZC\$[FUYX�T�VY`a[FZqsbAR=ZIVYi*£ � yAyD;I¤7f�
K� �2TFrCUY[F_�TFZwt�¥*���Á`aZ+`aZ�£È|�t&iu¤7f

 T�VY`a[FZwTFj2�§ZCi�VY`aVY_&VYR<[F\Mc0VuTFZ+t+T{UutCi�TFZ+t�¥ER=eu�+ZC[Aja[Ab�oIf �<T�`�VY�+R'UYiWrC_CUYbCfw¢�T�UWo&jkTFZ+tv�

y&�<¥*���Á`aZ+`aZ2fI¡9���&UY`aV�'iW[AZ2fnQK�&¢e=g9T=odR7V�TFj�f�� ����4	����4����C �>+A���� M ,7� A � �DC � �3�<& ���6* ����	
�	����� �	� � 07* ���	�����	� M � �'&�* � & �7f�¥ER'e7�CZ+`ae�TFj*¡"R=S;[�UWV¾£ � yAyAzA¤7f�Q*R=SwT{UWVYX/R=ZIV�[F\	]^[AX/SC_CVYR'U
c&e=`aR=ZCe=RAfCl*Z+`amnR7UYiW`aVpo�[F\N¢�T{UWoCjkT�Zwtv�

� �0�9¢4�I¥ETFZ2f��@* � ����
�� & � � �%� � � �< ��� � ��� � � �PM ���D� � � �'&(,2� ��� � 0 � �7� � � �.4 
�� $ ����0 �����	���)4	� � & � � �F
Yf
¢�TFeu�+`aZ+R �vR�T�UYZC`aZ+b�� ��UY[Ie=R=R�t&`kZCbAis[F\ÁVY�CR<¥ER'Z0VY���§ZIVYR'UYZ+T�VY`a[AZ+TFj2]^[AZ&\�R'UYR'Z+e=R�£ � yFy �A¤7f ��� �"!
� ��OI�

¥5�+`aisT�UWVY`ae=jaR���T�i"S&UY[Ie=R=iWiWR�t_CiW`aZ+bKVY�CR ���'¥ |�� X�T�e'UY[dS+TFeu�AT�bAR<��`�VY� � � 
 ]�c�i�V§o&jaR


