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�K^Ðä Ý/E&H=7�DF7M¶$7�#&8�HU1&" C .ODVE&G&Hl0�HU7M.O#%×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ÖOÖ �

�K^Ðä*^ Ö s�.,.OE¢:�"m5UD;G&Hl0�HU7�.B# ×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ÖOÖ �
�K^Ðä*^åØ IKJ$0�S�025/f�"$E&S\0OJL"mDF"$#KH¡×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ØB 
�K^Ðä*^åÚ Ëd#&5=.OS�S¬Tac/#�'�TºN,02D¯×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö Ø Ö

�K^Ñæ cd#%Ì��KHU"$#�'K"�'FÌ��&0�DFE&SM"ø×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ØBØ
�K^Ñæ,^ Ö :�5U"$E&5=.KJL"�@=@A7�#98ï×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö Ø�Û
�K^Ñæ,^åØ Ý�p�@a"$H/cd5=5l0$)RÝ/E&HU7MDF7�¶(02HU7M.O#ø×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö Ø�Û
�K^Ñæ,^åÚ C .O#KHU"$�KH/:�0�5UHU7MHU7M.O#&7M#&8FÝ/E&HU7MDF7�¶�0�HU7M.O# ×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ØBÞ
�K^Ñæ,^÷Û C .ODFD;G&#&7\J$02H=7�.B#;Ëd#&7�.B#&7�#98FÝdE9HU7�DV7�¶�0�HU7�.B#¢×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ØBä
�K^Ñæ,^åÞ IKJ$0�S�025=7�¶�0�HU7M.O#%02#�'ePR"$DV.O5U)eÝ/E&HU7MDF7�¶(02HU7M.O#�@F×±×g×�×g×�×g×g×�×g×�×g× Ö Ø,æ

�K^Ðð Ì��KE�"m5U7�DV"$#*H602S�f�"�@aG&S�H6@�×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ØB�
�K^Ð� f�"$S�0�HU"�';Z®.B5Uk½×g×±×¹×g×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ÚBØ
�K^ Ö  ¨I,G9DFDe025=) ×g×�×g×±×¹×g×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö Ú�Û

Ò<ô¡ì Ù Ô ù_ÒlÕ�ý ü�Ù Ô ý Ò<ètñ
Ö  *^ Ö C .BDFE&7�SM7�#&8±3�:yW½×±×¹×g×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ÚBÞ
Ö  *^åØ C .B#*H=5U7�r9G&HU7M.O#�@°×g×±×¹×g×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ÚBä

Ö  *^ÐØK^ Ö cd5U560$)Fcd#�02S�)9@A7\@�n	"(Jo1&#97�µ,G&"�@R×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ÚBä
Ö  *^ÐØK^ÐØÍÝ/E&HU7MDF7�¶�0�HU7M.O#Vn	"�Jl1&#&7\µ�G9"�@F×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö Ú,æ

Ö  *^åÚ¥W&G&H=G&5U"�Z¢.O5=kQ×�×g×±×¹×g×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ÚBð
Ö  *^ÐÚK^ Ö IKJ$0�S�025=7�¶�0�HU7M.O#%02#�'eW&G�@a7�.O# ×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ÚBð



�K7�7�7

Ö  *^ÐÚK^ÐØ]cd5U560$)Fn�"$DFE�.O56025=7�"�@ø×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ÚBð
Ö  *^ÐÚK^ÐÚ�� �b
���
 Ý/E&H=7�DF7M¶�02H=7�.O# ×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ÚB�
Ö  *^ÐÚK^ÜÛ È�5U5U"m8OG&S\025/02#�'4IXE�025=" C .ODVE&G&Hl0�HU7M.O#�@�×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö ÚB�

à ü=�<Ò�ü�Ùjâ�Ð�Ñ þ<Ü�ÿ Ò�ë�ô



�<À�À|Ã�Á�_¶�·<�®¨µ�± Á

ØK^ Ö c�'K7�@AH=5U7Mr&G&HU"('�T�DV"$DF.O5=)¡PQÈaPQ�_0256Jo1&7MHU"�J�HUG&5=",^d×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× æ
ØK^ÐØ c�'K7�@AH=5U7Mr&G&HU"('�T�DV"$DF.O5=)IKÈaPQ�_0256Jo197�HU"(JLHUG&5=",^°×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ð
ØK^ÐÚ C .BDFE�.O#&"$#KHl@j.�>y0;@UJm02S�0�5U7M¶$7�#&8;W&.B5UHU5602#��B O�¹ç(3�:yW¤JL.BDFE&7MS�"$5m^Á×g×g×�×g×�×g× Ö Ø
ØK^ÜÛ C .BDFE�.O#&"$#KHl@j.�>y0�#Q0�5U5l0$)F.BE�"$5l0�HU7�.B#QW&.O5=HU5602#��B O�¹ç(3�:yW[JL.ODFE97�S�"m5$^ ×�×g× Ö Û

Û9^ Ö Ý/G&5/W&.O5=HU5602#��B O� JL.BDFE&7�S\02H=7�.O#;DF.K'*"mS�^�×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ØBÚ
Û9^ÐØ W&.O5=HU5602#%�°JL.K'K"�'K"�JLS�0�5U7M#&8¡HaYj.;'*7\@AHU5=7�r&G9HU"�'e025=5l0$)9@L^j×±×g×�×g×�×g×g×�×g×�×g× Ø�Û
Û9^ÐÚ c¥.B#&"LTº'*7�DV"$#�@A7M.O#�0�S�0�5U5l0$)eY�7�H=1%ØOÞOä¡"$SM"$DF"$#KHl@�De0�E&E�"�'7�#%0;þ�ÿ�þ�� � þ

De0�#&#&"$5t.O#KHU.;0 Ö ä;:yÌ¤De0OJl1&7�#9",^û×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ØBä
Û9^ÜÛ c�ØB ��%ØB §HaYt.2Tº'*7�DF"m#�@A7M.O#�0�S�025=5l0$)FDe0�E&E�"�'F7�#%0F����� � þ��j+���� � þ����

>�0B@A1&7M.O#R.B#*H=.;0 Ö ä:yÌ¤De0BJo197�#&"�JL.O#K«�8OG&5="�'e0O@/0§Û��eÛ;De0�HU5U7M�`^K×g×�×g×�×g× ØBä
Û9^ÐÞ W&.O5=HU5602#%�°JL.K'K"�'K"�JLS�0�5U7M#&8;02#%.K'&'�Tº@A1�0�E�"('Q025U560$),^y×¹×±×g×�×g×�×g×g×�×g×�×g× ÚBÞ
Û9^Ðä c Ö æ�� Ö �§HaYt.2Tº'*7�DF"m#�@A7M.O#�0�S�025=5l0$)FDe0�E&E�"�'F7�#%0���� � þ���>�0B@A1&7M.O#%.O#KHU.;0

Ö ä:yÌ£D´0OJl1&7�#&"�JL.B#*«�8OG95U"�'%0O@/0§Û��eÛ¡De0�HU5=7���^d×±×¹×±×g×�×g×�×g×g×�×g×�×g× ÚBÞ

ÞK^ Ö :�0�5UH=7�HU7M.O#*T�r�0B@A"�'e'*"$E�"$#�'*"$#�JL"gH="�@AH=7�#&8;0�S�8O.B5U7MHU1&DQ^�×¹×±×g×�×g×�×g×g×�×g×�×g× Û Ö
ÞK^ÐØ W&.O5=HU5602#%�O ;JL.K'*"g>?5l028BDF"$#KH$^¦×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ÛXØ
ÞK^ÐÚ C .BDFE&S�"m�*7MHA)�02#�'%@A"$E�025l0�r&7�SM7�Ha);"$�&0�DFE&SM",^�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ÛBÛ
ÞK^ÜÛ Ì��902DFE&SM"d.�>�I&IKc¥>?.B5UDQ^Ù×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ÛKæ
ÞK^ÐÞ Ì��902DFE&SM"d.�>�I&IKc¥>?.B5UDÍ.�>y0�5U5l0$),Ta@a"�JLH=7�.O#%5U"L>?"m5U"$#�J�"�@L^Î×g×�×g×�×g×g×�×g×�×g× ÛXð
ÞK^Ðä È�#KHU"$560OJLH=7�.O#Vr�"mHAYt"$"$#��&T >?G9#�JLHU7M.O#%02#�'�� ��������
 .BE�"$5l0�HU.O5m^�×g×�×g×g×�×g×�×g× ÛX�

äK^ Ö Ì��902DFE&SM"d.�>yHU19"�þ ������ü*� 7M#*H=5U7M#�@A7\JO^,×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ÞBØ
äK^ÐØ Ì��902DFE&SM"d.�>yHU19" 
������b��ü*� 7M#*H=5U7M#�@A7\JO^j×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ÞBØ
äK^ÐÚ þ �2�b��ü*� .B#Q0¡'*7\@AHU5=7�r&G9HU"�'�T�DF"$DV.O5U)±De0OJl1&7M#&",^¤×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Þ�Û
äK^ÜÛ c¥D;G&SMHU7�E9S�"LT�.2p�@A"mHj0�5U560()X^¡×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Þ,æ
äK^ÐÞ Ý�p�@A"$H/0�5U560()V.OE&H=7�DF7M¶�02H=7�.O#V.O#Q0¡Þ$T�E�.B7�#KH�@aHU"$#�J�7�S�J�.ODFE&G9Hl02H=7�.B#�^�×g×�×g×�×g× ÞBð
äK^Ðä s�.KJ$0�S�.�p�@A"$H�025=5l0$)F.OE9HU7�DV7�¶�0�HU7�.B#e02SM8O.B5U7�H=1&D ×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× äB 



�

äK^Ñæ h/S�.Br�02S�.�p�@A"$H�025=5l0$)F.OE9HU7�DV7�¶�0�HU7�.B#e02SM8O.B5U7�H=1&D ×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× äBÚ
äK^Ðð cdG9�*7MS�7�0�5U)¡E&5=.KJL"�'*G95U"�@�^d×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ä�Û
äK^Ð� cdSM8O.B5U7�H=1&D]HU.;7�#�@a"$5UH¸025U560$)RJ�.OEK)e@AH602HU"mDF"$#KHl@L^¡×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ä,æ
äK^ Ö  ¨Ý/E&H=7�DF7M¶$7�#&8�HU1&"gE&S\0OJL"$DV"$#*Hy.�>yHU1&"±0�5U5l0$)eJ�.OEK)e@AH602HU"mDF"$#KH$^�×�×g×g×�×g×�×g× äBð
äK^ ÖBÖ Ý�p�@A"$H/0�5U560()V.OE&H=7�DF7M¶�02H=7�.O#V.O#Q0�#%-�TaidÝ����ÙJL.K'*",^Í×±×g×�×g×�×g×g×�×g×�×g× æ(Ø
äK^ Ö Ø¥nj7MDF7�#&8X@<>?.B5/Þ(T�E�.B7�#KH�@aHU"$#�JL7�S�JL.ODFE9G&Hl0�HU7�.B#e.O#%Èai�PÁIK:�TaØK^½×�×g×g×�×g×�×g× æmÛ
äK^ Ö Ú¥:�"m5lJL"$#KH�.�>b"$�*"(JLG&HU7M.O#¡H=7�DF"/@aE�"m#*HtE�"m5A>?.O5=DF7�#98g@A1&7¬>?Hj.BE�"m5l02H=7�.B#�@j.O#FH=1&"gIK:�TaØK^§æmÛ
äK^ Ö Û�nj7MDF7�#&8X@<>?.B5/Þ(T�E�.B7�#KH�@aHU"$#�JL7�S�JL.ODFE9G&Hl0�HU7�.B#e.O# C P�TaÞK^¡×g×�×g×�×g×g×�×g×�×g× æ(ä
äK^ Ö Þ¥:�"m5lJL"$#KHy.2>y"m�*"�J�G&HU7M.O#FH=7�DF"�@AE�"$#KHdE�"$5a>?.O5=DF7�#&8�@A1&7¬>?H�.OE�"$5602HU7M.O#�@�.O#%HU1&"

C P�TºÞ*^_×g×�×g×�×g×±×¹×g×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× æ(ä
äK^ Ö ä¥nj7MDF7�#&8X@<>?.B5/Þ(T�E�.B7�#KH�@aHU"$#�JL7�S�JL.ODFE9G&Hl0�HU7�.B#e.O# Ö äB! PQ0O@U:�025�PQ:�T Ö ^�×g×�×g× æBæ
äK^ Ö æ[:�"m5lJL"$#KHy.2>y"m�*"�J�G&HU7M.O#FH=7�DF"�@AE�"$#KHdE�"$5a>?.O5=DF7�#&8�@A1&7¬>?H�.OE�"$5602HU7M.O#�@�.O#%HU1&"

PQ:�T Ö ^ ×g×�×g×�×g×±×¹×g×±×¹×±×g×�×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× æBæ

æX^ Ö nj1&" C .B#*H="$�*H/:�025UH=7�H=7�.O#97�#&8;0�S�8O.B5U7MHU1&DQ^û×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ð Ö
æX^ÐØ :�0�5UH=7�HU7M.O#&7M#&8;JL.B#&8O5=G&"$#KH/@AHl0�HU"$DV"$#*H6@L^ø×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ðBÚ
æX^ÐÚ c�J�.O#KHU"$�KH�E�025=HU7MHU7�.B#&7�#98;JLS�0B@U@�JL.B#! �7�J�H$^ ×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× ð�Û
æX^ÜÛ Ì��902DFE&SM"d.�>y.��,"$5�>?G�@A7�#98SM.,.OE�@j>?.O5/'*7\@AH=5U7�r9G&HU"�',T�DF"mDF.O5=)�De0BJo1&7M#&"�@�^*×g×�×g× ðBä
æX^ÐÞ Ì��902DFE&SM"d.�>�.��,"$5y>?G�@A7M#&8¡S�.,.BE�@�>?.O5�H=1&"�" �#� �$� � � Yt"�02H=1&"$5tE&5U"�'K7�JLH=7�.O#´JL.K'*",^gðBð
æX^Ðä C .B#*H="$�*H/@aE&S�7MHUH=7�#&8�02E&E&SM7�"�'FH=.F@aG&r&8O5=7�'FS�.,.BE�>?.B5&%('*),+-)/.0)21K^g×�×g×g×�×g×�×g× ðB�
æX^Ñæ 3¡��-�ÊÐP®�bY�1&"m#�3�1�0B@d0;þ�ÿ�þ�� � þ¢'*7�@aHU5U7Mr&G&H=7�.O#�^Á×±×¹×±×g×�×g×�×g×g×�×g×�×g× �B 
æX^Ðð C .B#*H="$�*H/@aE&S�7MHUH=7�#&8�0þ�ÿ�þ�� � þ¢'*7�@aHU5=7�r&G&H=7�.B#�^Í×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× � Ö
æX^Ð� C .B#*H="$�*H/@aE&S�7MHUH=7�#&8�0þ�ÿ�þ�� � þ¢'*7�@aHU5=7�r&G&H=7�.B#FY�1&"$5="�-54 Ö ^y×�×g×�×g×g×�×g×�×g× � Ö
æX^ Ö  63¡��-�ÊÐP®�bY�1&"m#�3�1�0B@d0���� � þ��·'*7�@aHU5=7�r&G&H=7�.B#�^d×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× �BØ
æX^ ÖBÖ C .B#*H="$�*H/@aE&S�7MHUH=7�#&8�0���� � þ��·'*7\@AHU5=7�r&G9HU7�.B#�^�×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× �BÚ
æX^ Ö Ø C .B#*H="$�*H/@aE&S�7MHUH=7�#&8�0���� � þ��·'*7\@AHU5=7�r&G9HU7�.B#eY�1&"$5U"±-74 Ö ^Q×�×g×�×g×g×�×g×�×g× �BÚ
æX^ Ö Ú8��� � þ�� þ�ÿ�þ�� � þQ'K7�@AH=5U7Mr&G&HU7M.O#F>?G&#�J�HU7�.B#%02#�'e7�Hl@j7M#*�,"m5l@A"X^,×�×g×�×g×g×�×g×�×g× ��Û
æX^ Ö Û83¡��-�ÊÐP®�bY�1&"m#�3�1�0B@d0���� � þ�� þ�ÿ�þ�� � þ¢'*7�@aHU5=7�r&G&H=7�.B#�^�×�×g×�×g×g×�×g×�×g× �BÞ
æX^ Ö Þ C .B#*H="$�*H/@aE&S�7MHUH=7�#&8�0���� � þ�� þ�ÿ�þ�� � þ¢'*7\@AHU5=7�r&G9HU7�.B#�^R×±×g×�×g×�×g×g×�×g×�×g× �Bä
æX^ Ö ä C .B#*H="$�*H/@aE&S�7MHUH=7�#&8�0§D;G&S�H=7�'*7MD"�#�@a7�.O#�02S�'*7�@aHU5=7�r&G&H=7�.B#�^Q×g×�×g×�×g×g×�×g×�×g× �,æ
æX^ Ö æ[nj7MDF"�>?.B5/c�f/:¸I;Yt"�02H=1&"$5/JL.K'*"±HU.¡7M#&7�H=7�02SM7�¶$"�@A7M�*H="$"$#eØ$Ta� 0�5U560()9@L^t×�×g×�×g× �B�
æX^ Ö ð¥nj7MDF"�>?.B5/Þ(T�E�.O7�#KH�'*7Ñp�"$5="$#�JL"±JL.BDFE&G&H602HU7M.O#�^¢×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö   Ö

ðK^ Ö È�#K�O0�S�7\'F@UJ$0�S�0�5U7�¶(02HU7M.O#e"$�902DFE9S�",^_×g×�×g×�×g×g×�×g×±×¹×±×g×�×g×�×g×g×�×g×�×g× Ö  BÚ



�K7
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T�UBVFX�Y�Z"w [yx z{j%egfnabm�|na�}~^�`dabcyabcNeRf;cNfhikj1�B^Robo�j1eRf��~cBj%a�t

�	� m�^��NiReg`dcNa � q�qsm�`digm�o/}~^�cy`�o	��cNa � ^ � cNi � m�`�};`dcNeg`dcNa��J�~m1��eg`dm�a � e�o
m>��cya � ^>�Ne���m�`	};`dcNeR`bcNa��9t
� mrf;f;m�����^�f~��� j � cNfh�Nm�� � ^��9mko � e���f.a � ^�aJj � e9e9o�cNf;i ^�f�eg};adcNq�^���eR`���m�`dcNf;i�e��Ij1�B^Robo
m-o�cBo
� ]�� � ^�`���cNf�a � m�fnl;qk��mr`	e��,j1�G^gobo�m�o1t���e��	mr�9m�`��no
cyf~j1m�j%�B^godo�j%egf��~cGj1a�o�^�`bm�j1eRf~o
cG��m�`bm-��`p^�`dm9�
^�ige9en� � mrl;`bcGo
abcGj���eg`?j � e9e�o
cyf;iJ^�fseg`p��m�`�o � eRl;�B�k��mOm1�Fm�j1adcN�9m9t �	� m � m�lh`bcBo�abcGj	a � ^�a	�	m � ^��9m
j � e�o
m�f�cBo>ade�eR`���m�`ka � m�^�`b`p^-��o�a�^�adm�qsm�fnaJj%egf;iR`bl;m�f@j1m"j1�G^godo
m�o>�n� a � m�cN`ko�cN¡�m9�/�B^�`biRm�o
akabe
o
q�^��N�Nm-o
a	��eg`Oa � m>igcy�9m�f��~^go�cBj��;�Nenj�¢M�~^�f~��abekigcy�9m>a � m�obj�^��B^�`£^�f~� j1egqsqkl;f;cGj�^�adcNeRfsj1�G^godo
m�o
a � m��Ne���m�o
a�};`dcNeR`bcNa��9t
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· a«o � egl;�G�¸�~m�f;eRabm��¹a � ^�asj%egfnabm�|naJ}~^�`dabcyabcNeRf;cNfhi"cBoJf;ega«^»º · �"¼��½eRf;�N�¹eg}habcNq«cN¡�^�abcNeRf&t · a
cBo¾l~o�m1��l;����eR` ¿@eR`bad`�^�f@ÀgÁ¹j1egq«};cN�ym�`�o>a � ^�a�a�^�`biRm�a � · �"¼Â^�`pj � cyabm�j%abl;`dm�o¾^Ros�	m��y�½t{Ã � m�f
j1egqs}hcN�Ncyf;i���eg`�� · �"¼(q�^Rj � cNf;m�o%�gcNfJ�Ä^gj%a	^�f��J}@^�`�^��N�ym��~^�`pj � cNabm-j1abl;`dm9�g�ye9eg}¾��l~o�cNeRf.Å0ÆrÁ�Ç~cBo/^�f
cNqs}~eg`da�^�f�a�eR};abcyqscN¡�^�abcyegf«^go�cNaOj�^�fÈmrf � ^�f@j1m�a � m�ig`p^�fnl;�B^�`bcya
�«e��_}~^�`p^��N�ym��NcGo
qÉ^�f~��cNf~j%`bm�^Ro
m
a � mk}~e9obo�cN�;cy�Ncya
��e��O�;^�a�^s`bm�l@o
mJ� � cy�NmJ`bm-��l~j1cyf;isa � mJe��9mr` � m�^R��e��?}~^�`p^��N�ym��4�ye9eg}.m�|�m-j1l;abcyegf&t
�	� cBo/cBo4}~^�`dabcGj1l;�B^�`b�y�Jj1`dcNabcGj�^��ncNf«¿;eg`dab`�^�f~ÀgÁ�j1egq«};cN�G^�abcyegf&�R� � m�`bmOa � mÊodj�^��G^�`bcy¡�^�adcNeRf¾e���^�`d`�^��
o
a�^�abm�q«m�f�apo�igmrf;m�`�^�abm�o4q�^�f����Ne9eR}sf;m�o�a�o4m�^gj � j1egfna�^�cNf;cyf;i�^>o
cyf;ig�ymO^godo
cNiRf;qsm�fna/o�a�^�adm�qsm�fna�t
· f�};`bm��ncNeRl~oJ�	eg`d¢¹egf7�Ne9eR}(��l~o
cyegf¹��eg`s}~^�`�^��N�Nmr��q�^gj � cNfhm�osÅ v9Ë ��Æ�Ì v ��ÆrÌgÀgÇOa��	e.�Ne9eg}@o

^�`bmÍj�^�f@��cB�;^�abm�o	��eg`���l~o�cNegf�c$�/a � mrcN` � m�^g��mr`�oO^�`bm�Î�Ï9Ð�ÑrÏ9Ò%ÓJÔ9Õ1ÖN×�^�f~�Èa � m�`dm>�nesf;egaOm�|ncBo�a�^�fn�
ÑrØ�ÙrÚBÏ9Ð�ÛyÜFÒ�×%Ý�×�Ð�Þ½ÚBÐRß�à�×½Ü~×%Ðhà�×%Ð;Î1×bÙ%t � ��eJ�Ne9eR} � m�^g��mr`�o�^�`dm�j1eRf���eg`dq�^��;�ymÊc0��a � m��«o
}~m�j1c$���¾a � m
ob^�q«mJf�l;qk�~m�`Êe���cNadm�`�^�abcyegf~o�^�f@� ^�`dm¾�~ega � m�cNa � m�`Ê}~^�`�^��N�Nmr�4eg`Ío
m�á9l;m�fnabcG^��4�ye9eg}~o%t�zâ�;^�ap^
��m�}~m�f~��mrf~j1m"�~m�a��	m�mrf(a��	e �ye9eg}~oscGoã��l~o
cyegf��Ä};`dm��9m�fnabcNfhi�c$�J^���abm�`k��l~o
cyegf7a � m.��m�}~m�f~��mrf~j1m
��m-j1egqsm-o��Ne9eR}��äj�^�`d`bcNm-��^�f@�ÈcNapo���cN`dm�j1adcNegf«cBo	`bmr�9m�`�o�m��Mt
Ã � cN�Nm�a � m�o�mÊj1`dcNadm�`bcG^���mrabm�`dqscNf;m/a � mÊod^-��m�a���e��&�ye9eg}¾��l@o
cNeRfs^�f~�k^�abadm�qs};a_abe�^g�;�n`bm�odo,cya�o

};`be�å~a�^��;cN�ycNa���egf"}~^�`�^��y�Nm���q�^Rj � cyf;m�o%�;a � m�� ^�`bm>cyf~o
lnæ�j1cym�fna�� � m�f.j1eRf~o
cG��m�`bcyf;is�ye9eg}���l~o�cNegf
egf7�ncBo
ad`bcy�;l;abm-�©�½q«m�q¾eR`b��^�`�j � cyabm�j1adl;`bm-o1t �	� cBo>cGo>��lhmÈade"a � ms�Ä^Rj1aJa � ^�aJa � mr� cNiRf;eg`dmÈa � m
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��cBo�ab`bcy�;l;adcNegfç^�f~��^��ycNigfhqsm�fna�e���a � m"^�`d`�^��ho¾^Rj�j1m�odo
m�� ��cNa � cNf¹a � m��ye9eg}~o%��^Roã��m��N�?^go¾a � m
m�|;^Rj1a�cNadm�`�^�abcyegf o
}~^Rj1m�e��/a � m��Ne9eR}~o1t
Ã � m�f7a � m.�ncBo
ad`bcy�;l;abcyegfL^�f~�7^��ycNigfhqsm�fnaJe��Ja � m.^�`d`�^��hos^�f~�7a � m�cNadm�`�^�abcyegfLo
}@^gj1m"e��

a � m.�Ne9eR}~oÈcGo�fhega"j%egf~o�cB��m�`dm��M�OcNa�cBos}~e9odo
cN�h�Nm"��eg`��ye9eg}~o�abe���mçÏ9Ý�×%Ò>ÑrØgÙ�×dàgtéè~e9eg}@o"^�`bm
e��9mr`ã��l~o�m��¸� � m�f(a � m"j1en�nm"};`ben��l@j1m��¸��eg`ka � m�`bm-o
l;�yabcNfhi�}~^�`�^��N�Nmr���ye9eg}~o¾mr| � cy�;cNapo>�	eR`�o
m
}�mr`
��eg`dq�^�f@j1m>a � ^�f"a � mkj1en��m>��eR`Êa � mko�m�}~^�`�^�admJ}~^�`p^��y�Nm����Ne9eR}~o1t�zÊoÊ^�f"m�|;^�qs};�ym9�~j1egf@o
cB�nm�`
a � m«ob^�qs};�Nmkj%en��m¾cyf ¿�cNiglh`bmsê9t v t · f�¿�cyigl;`dmÈê�t v;ë ^©ìI�	mko
mrm¾a��	e o�cNqs};�ymJ¿;eg`dab`p^�f~ÀRÁ�^�`d`�^��
^gobo�cNiRf;qsm�fna�o
a�^�abm�q«m�f�apo�� � cGj � eR}�mr`�^�admsegf»^�`b`p^��;o���cNa � cB�nm�f�adcBj�^��4cNadm�`�^�abcyegf�o
}~^Rj1m�o1���;l;a
� ^��9m.��c0�Fm�`dm�f�a���cBo�ab`bcy�;l;adcNegf@o1t · fí¿�cNiRl;`bm ê�t v;ë �Mìk�	m.o�m�m�a � m"�Ne9eR}~oÈa � ^�a���egl;�G�2`dm�o
l;�ya
��`begqî^ãf~^�cN�9m�odj�^��G^�`dcN¡�^�abcNeRf&t �	� m�ï�cBj1mI�;�Ê]/¿¹j1egq«};cN�ym�`OÅ�ð�Ç&igm�fhm�`�^�abm�o	a � m�j1en��m�o � e���f cNf
¿�cNiRl;`bm�ê9t v;ë j�ì���eg`�a � mka��	e �Ne9eg}@o£��`beRq³¿�cNiglh`bm�ê9t vhë �MìI� � m�f.a�^�`bigmrabcNfhi"^���eRl;`>}h`benj1m�odo
eR`
q�^gj � cNfhm9t�º9cyf~j1m�a � mkodj�^��G^�`bcy¡�m����Ne9eg}@o � ^-�9mJa � mkob^�qsm>fnl;qk�~m�`�e��?cNabmr`�^�adcNeRf~o�^�f~�.��e�f;ega
� ^��9mk^�fn�È��l~o�cNegfn�½};`dm��9m�fnabcyf;is�nm�}~m�f~��m�f@j1m�o1�Fq�^�fn��}~^�`p^��N�ym��_j1egqs}hcN�Nmr`�o	a � ^�a�o
l;}h}�eR`ba��Ne9eR}
��l~o
cyegf��	eRl;�B�ã��l@o
m�a � mIa
��e>�ye9eg}~o�cNfnabeÍ^Jo
cNfhig�NmI�Ne9eg}ñ�~o
l~j � ^go�o�m�m�fscyf�¿�cyigl;`dm>ê9t v;ë �~ì�t�ò	l;a
m��9m�f a � egl;i � a � m��ye9eg}~o � ^��9msa � m�od^�qsm«cNabmr`�^�adcNeRf(o�}~^gj%m9��a � m ^�`d`�^��;oJl;}~egf�� � cBj � a � mr�
eg}~m�`�^�abm � ^-�9mI��c$�Mmr`bm�fna���cBo�ab`bcy�;l;adcNegf@o1t �	� cBo	jr^�l~o�m�o�};`deg�;�ym�q�oó��eR`	a � mÊj%en��mÊigmrf;m�`�^�abeR`�t/zÊo
e��,z�};`bcy��Æ�ÀgÀ9ê9�~a � m£ïôcGj1mÊ�h�Ê]/¿ j1egq«};cN�ym�`4};`den��l~j1m�o	a � m�j1en�nm>o�m�m�fscyf�¿�cyigl;`dm>ê9t v;ë mRì4� � m�f
a � m��Ne9eg}@o � ^��9m��~m�m�f���l~o
m��Ft�Ã � mrf�m�|nm�j1l;adm��¾eRf.^�f · ò��õºn]�� Ë �Ma � m�}~m�`
��eR`bq�^�f~j1m�e��/a � m
j1en��msiRm�f;m�`p^�abm-����eR`>a � mã��l~o�m��"�Ne9eg}@o�cBo ËRË©ö �	eg`po
mka � ^�f���eg`�a � m«j1en��mk� � m�`dm¾a � mk�Ne9eg}@o
�	m�`dmsf;ega>��l@o
m��Mt �	� cBo>cGoJ��l;msade"a � m�m�|ncBo�abm�f@j1m¾e��Êa � m�j1eRf~��cyabcNeRf~^��O^�f~�7÷�ø~ùRú���l;f~j1adcNegf
��cNa � cNf�a � m�o�m�j1egf@���ye9eg}&t
Ã � m�fã�Ä^Rj1m��>��cya � o
l@j � �ye9eg}~o%� � o�m�f;i«Å0ÆrÌ Ë Ç;}h`beg}~e�o
m�o/l~o
cyf;iÊ�Ne9eR}s�ncBo
ad`bcy�;l;abcyegfJade>^��9eRcB�

a � m�j%egqs};�ycBj�^�abcyegf~o�e���j%en��msigmrf;m�`�^�abcyegf&t ò	l;a>a � cBo�cBo�^gj1adl~^��y�N�.��eRcNf;i���egl;�h�Nms��eg`b¢FûJegf;m
} � ^go�mse��Oa � m�¿;eg`dab`p^�f~ÀRÁg¼üj1egq«};cN�ym�`ô��l@o
m�o��Ne9eg}@o�egfh�N�.abe � ^-�9m«^È�G^�adm�`�} � ^go�m���cGo
ab`dcN�;lhabm
a � m�q�t �	� m�};`deg}~m�`O`bm�o�eg�NlhabcNeRf�cBo	abe«^��9egcG�so
l~j � �Ne9eR}���l~o
cyegf�cNf�a � m£å@`�o
a�}h�B^gj%m9t
ý a � m�`�o	q�^-�«j1�G^�cNqþa � ^�aOa � cGo	};`beR�;�Nm�qÉj�^�fÈ�~mÍ^-�9eRcB��m-�¾������m��B^��ncNf;i��Ne9eR}È��l~o�cNegf�l;fnabcy�

^-��abmr`>o�l;�;iR`bcB�.�Ne9eg}@o � ^��9mJ�~m�m�f.igm�fhm�`�^�abm��.^�f~�.�Ne9eg}���eRl;f~�;o � ^-�9mJ�~m�mrf�`dm���l~j1m-�Mt �	� cBo
cBoJ��l;�hcNegl@o¾^�a¾�~m�o�a�t �	� m igm�f;mr`�^�adcNeRf¸e���o
lh�;ig`dcB� �Ne9eR}~o¾e���adm�f¹`bm�á9l;cy`bm�o�a � m j1`dm�^�adcNegf¹e��
o
�nq¾�~eg�ycBj>�ye9eg} �~eglhf~�;o>� � cGj � ^�`dm���m1å~fhm���^�a>`dl;f��ÄabcNq«m9t �	� cGoÊeg����l~odj�^�adcNeRf¸e��Oa � m«j1en��m
q�^�¢9m�o4cya���eRl;�;a
��lh�&a � ^�aOj1egf���eR`bq�^��;�NmI�Ne9eg} � m-^g��m�`po	�	eRl;�B�s�~m���m�abm-j1abm��k^�aOj%egqs};cy�Nm1�Äabcyq¾m�t
� e�`bm�o�eg�y�9m	a � cBo/o
cyabl~^�abcNeRf&�g�ye9eg}J��l~o
cyegfkq¾l~o�a4j%egf~o�cB��m�`_a � mO��cGo
ad`bcN�hl;abcyegfJ^�f~�k^��Ncyigf;q«m�f�a

e��,^�`b`p^��;o�^Ro	�	m��y�M^Ro	a � m�cyabm�`p^�abcyegf�o�}~^gj%mÊe��_a � m�};`de9o�}�m-j1abcy�9m��ye9eg}~o%t �	� m-o
m�};`beR}~m�`badcNm�o�^�`bm
a � e�o
m>mr|;^Rj1ab�y�sj�^�};ablh`bm��s�n�segl;`I��m1å@f;cNadcNegf«e���j1eRf;ig`dl;m�f~j%�Mÿ
Ã.m>a � l@o	};`beR}�e�o
mk^k� · �"¼ j%egqs};cy�B^�abcNeRf�obj � m�q«m�a � ^�aOcNf~j%�Nl~��m-o�j1egfnabm�|na	}@^�`badcNadcNegfhcNf;i

};`bcyeg`Oabekobjr^��B^�`bcy¡�^�adcNegfñ�~^�f~��a � ^�aÊo�l;�~o
m-á©l;mrf�a��ye9eg}È��l@o
cNeRf��~m�`bm�o�ab`dcBj1adm��sabekj1eRf~o
cG��m�`�egfh�N�
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å~�N�&a � m�q�^gj � cNfhm�cGo	ab`bm-^�abm-�Èo�cNqs}h�N�k^goO^Jo
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aÊcGoôlhf;f;m�j1m-obob^�`b��^�f~��a � mJ};`bm%�½�ye9eg}�o
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eRqsm�a � cNf;iOqseR`bm�j%egqs};lha�^�adcNeRf~^��y�N�Êcyf�adm�`bm�o�abcyf;i;���	m��ye9eg¢9m��J^�a/^�å~�9m1�Ä}�eRcNfna

��c0�Fm�`dm�f~j1m�j%egqs};lha�^�adcNeRf&û
���*æ��UX�� ú ½�W§ü·é*æVF÷ED��½�Wz��ù���ù'Ácüûé*æVF÷ED��½�Wz�+G:ùv��ù�Á

ü§é-æ�VM÷ED���½�W:��ù���¾�Á ü§é-æ�VM÷ED���½�W:�+G
ù!��¾:Á�ÁS�

���*æ��X��"^�f@�¼W.�	mr`bms�~ega � a
��e��ä��cNq«m�f~o
cyegf~^���^�`b`p^��;o���cBo�ab`bcy�;l;adm���cNf»^ ë î�ïáîl�*ð�î�� î�ïáîl�*ð�îóì
q�^�f;fhm�`�t±Ã�m"iRm�f;m�`p^�adm��2a � `bmrm"�9m�`�o�cNegf@o¾e���a � m j1en�nm9û¹^ ¿;eg`dab`�^�f~ÀgÁ¹�9m�`�o�cNeRf&�O^ � ^�f~�©�
eg};adcNqscy¡�m�� �"]	è7�9m�`po
cyegf&��^�f~�7^�f7�"]	è7�9m�`po
cyegf(� � cBj �¸� ^g�(j%egfnabm�|nako
};�ycNadabcNfhi ^�};};�Ncym��
ë o
cyf~j1msa � m�`dms��^RoãeRf;�N��^"o
cyf;ig�ym�o�a�^�abm�qsmrf�ar��j%egfnabm�|na>}~^�`badcNabcyegf;cyf;i"��^Ro>f;ega«^�}h};�NcGj�^��;�ymgì�t
Ã�m�a � m�f abcyqsm��"a � m o�l;�;ig`dcB� �Ne9eR}~o1t · f¹^��N�Oj�^Ro
m�o%�4a � m j1eRqsqkl;f;cBj%^�adcNeRf�adcNqsmJade.o
m�aJl;}
a � m�j1egqs}hl;a�^�abcNeRf(�?^goJm�|;j%�Nl~��m-����`degq a � m�qsm�^Ro
l;`dm�qsm�fna�o%t �	� m�`dm�o
lh�Na�ok^�`dm"o � e���f7cNf
¿�cNiRl;`bmJê9tyÆ u t
º�cNf~j1mka � m¾adcNqsmJade�j%egqs};lhabm«^�f~� o�m�a�a � m«j1eRf�adm�|�a�cGo�^ o
q�^��N�ym�`Ê}~eg`dabcNeRf e��Oa � mkabegap^��

�	eg`d¢>}~m�`���eg`bq«m��ÊcNfJa � cBo�o
l;�;iR`bcG�ã�ye9eg}&�ga � m�}~m�`
��eR`bq�^�f~j1m/i9^�cNfkcBo&f;ega,^go4cNqs}h`bm�odo
cN�9m_^go4a � ^�a
eg�;ap^�cNfhm�� egf¹a � m�^�`b`p^�� cNf;cyabcG^��Ncy¡�^�adcNeRf.j1en��m9t.ò	l;a�a � m"Ærð ö `dm���l~j%abcNeRf cNf�a � msmr|�m�j%l;abcyegf
abcNq«m���`beRq a � m � ^�f@�©�½eR};abcyqscN¡rm����"]	è �9mr`�o
cyegf"cGoÊo
adcN�N�,o
cNiRf;c0å�j�^�fna�t �	� m � ^�f~�9�½eR};abcyqscN¡�m-�
�"]?è � ^R�È^��N`dm�^g���k`bm-��l~j1m��Ja � mÊm�|nm�j1l;adcNegfkabcyqsm��n�sð Ë©ö � � mrf�j1egq«}~^�`dm��ãadeJa � m£¿@eR`bad`�^�f
�9m�`�o�cNegfñt
zIo�^Jå~f~^��/}~egcyf�aIe���cyf�adm�`bm-o
a��~�	mJade9eg¢"a � ms^��~e��9m>å@�9m1�½}~eRcNfna���c0�Fm�`dm�f~j1mÍj1egq«};l;a�^�abcyegf

^�f~�"}~m�`
��eR`bqsm�� j1egfnabmr|�a�o�};�NcyabadcNf;iseRf;�N� egf.a � mJcyf;f;m�`dqse9o�aÊo�l;�;iR`bcB�"�Ne9eR} ^Ro���cBodj1l~obo�m��"cNf
º9m�j1adcNegfLê9t v t «/en�nm"ig`be���a � �?^goJqscNf;cyq�^��Ä�4^R�;��cNfhi egf;�y�(a��	e�o
ap^�adm�qsm�fna�o>ade a � m��"]	è
j1en��m9û�^«j�^��y�&abe�æ
ç�è é
ê�ë-è�ç�ì-è«^�f~� ^¾`bmr};�NcGj�^�adcNegf�e��/a � m��Ne9eR}��~en��� ë ^so
cyf;ig�ym�^gobo�cNiRf;qsm�fna
o
a�^�abm�q«m�f�a%ì�t · f�j1egqs}@^�`bcGo
eRf&��a � m>eR`bcyigcNf@^��_o
};�ycNaO�9m�`�o�cNegfñ��cyf�� � cGj � j1eRf�adm�|�aIo
}h�NcNadabcyf;i¾�?^go
^�};};�ycNm��>adeÊ�~ega � �ye9eg}~o4cNf�a � mOo�l;�;iR`bcB�>�ye9eg}kf;m�o�a��9o��NcNi � ad�N�Êq«eg`bm�a � ^�fk��eglh�;�Nm��>a � mO^�q«egl;fna
e���j1en�nm9t�zÊ�;�ncNabcyegf~^��N�y�9��a � m�}�mr`
��eg`dq�^�f@j1m���c$�Mmr`bm�f~j%m��~m�a���m�m�f�a � m�a��	e«o
}h�NcNa��9mr`�o
cyegf~o	�?^go
qscNf;cyq�^��Ät �	� m«f;m��þo
}h�NcNa��9m�`�o�cNeRf�`dm���l~j1m-��a � m«m�|�m-j1l;abcyegf.abcyqsmJe��Ia � m � ^�f~�9�½eR};abcyqscN¡�m-�
�"]?è��9m�`�o�cNegf«���"Æ Ë©ö �~j1egq«}~^�`dm��sabeJa � m¾Ærð ö `bm-��l~j1adcNegf�e��4a � m�eg`bcyigcyf~^���o�};�Ncya��9m�`�o�cNegfñt
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T�UBVFX�Y�Z"w [\��Y � cyqsm���eg`IÌ-�Ä}�eRcNfnaÊ�nc0�Fm�`bmrf~j1m�j1eRqs};l;ap^�adcNegfñt

¬|sÜ Ú§´�¹�Í�³�´/È8Ý °:ÌHÞ
Ã�eR`b¢7^�a0«/egq«}~^godo¾����z��y�~m�`bar�>×�ÞkÔgÖJ�$�O��m�odj1`bcy�~m�oãa � m"igmrf;m�`�^�abcyegfL^�f@�(eg};adcNqscy¡�^�adcNegf¹e��
j1egfnabm�|na�o�m�abadcNf;ikj%en��m«Å ê�ÇÄt �	� mr��^��9egcB�k`bm���lhf~�;^�fnaOj1eRf�adm�|�a�j1eRqs};l;ap^�adcNegf@o	� � m�f�^R��ã�^gj1mrf�a
o
a�^�abm�q«m�f�apoMeg}~m�`p^�abm�l;f~��mr`�a � m�od^�qsm�j1eRf�adm�|�art �	� m���^��Bo
eI}�mr`
��eg`dq j1�B^Robo
cGj�^��9eR};abcyqscN¡-^�abcyegf~o
egfJa � m	j%egfnabm�|na&m�|n};`bm�odo
cyegf~o%�9o
l~j � ^go4j%egqsqseRf�o
lh��mr|�};`dm�obo�cNeRf>m��ycNqscyf~^�adcNegfñt �	� mr��q«m�f�adcNeRf
a � m�}�e�obo�cN�;cy�NcNa��ke��/`dm�eg`p��m�`dcNf;i«j1egq«};l;a�^�abcyegf~o	ade¾qscyf;cNq«c0¡rmOj1egfnabm�|naOj � ^�f;iRm�o1�~�;l;aOa � m�����e
f;egaI��cBodj1l~odo�o
l~j � ab`�^�f~oä��eR`bq�^�abcyegf~o%t
Ã � cN�Nm_igcN�ncNfhiOo
egq«m4eg};adcNqscy¡�^�adcNeRf � cyf�apo���eg`&a � m	º9�ycBj1m���cGo
mE«��â¿;eR`bab`p^�fÍj1egqs}hcN�Nmr`���ºn^��~eRa

��m�obj%`bcN�~m�o&a � m�fhm�m�����eg`_j1en��m�qsegadcNegf�ade�cyf~j1`bm-^go
m/a � m�o�cN¡�m/e��@m��Nm�q«m�f�ap^���j%en��m	�;�yenj�¢ho ë �;�yenj�¢ho
e��?j1en��m���eg`O� � cBj � ^ko
cyf;ig�ymJo
lh�;ig`dcB���Ne9eR}.j�^�f �~m>igmrf;m�`�^�abm��~ì�Å$Æ v9Ë ÇÄt���m�ige9m�o�eRf"abe«o
ap^�abm
a � ^�a�a � mJj1eRqs};cy�Nm�`���e9m�oOf;egaO}~m�`
��eR`bqüa � cGo�j1en��m�qsegadcNegf�eRf�l~o�m�`Êj%en��m9�~^�f@��a � l~o	cNaOcBo	l;}
abe"a � m¾};`degiR`�^�q«qsm�`�abe q�^�¢9mJa � m�q ^go��G^�`digm�^Ro>}�e�obo�cN�;�ym9t · f ^��G^�adm�`�}~^�}~m�`k��m-obj1`dcN�;cyf;i
a � mkcNfnabm�`df~^��Goôe���a � msj%egqs};cy�Nm�`r� � mk��m�odj1`bcy�~m�o � e�� cya�^�adabm�q«};a�o�ade�}�mr`
��eg`dq j1en�nm¾qseRabcyegf
o
eka � ^�aÊo�l;�;ig`dcB���Ne9eg}@o�q�^��¾�~m�j%egqsm�^R��ã�^gj%m�f�aI^�f@�Èa � l~o���l~o�m�� Å$Æ v ÁgÇ½t/��e��	mr�9m�`��na � m�j1en��m
qsegadcNegf«}�mr`
��eg`dqsm��¾cGo	�NcyqscNadm��>abekegf;�y�sqse��ncNf;i�objr^��B^�`Êj%en��mÊ��`begqÉ��mra
��m�m�f�o�l;�;iR`bcB���Ne9eR}~o1�
f;egakcNf¹qse��ncNf;i a � m �Ne9eg}@oãa � m�q�o�m��N�9m�o%t.¿@lh`ba � m�`bqseR`bm9�/�nl;m�abe.a � m��NcyqscNadm��.��m�}~m�f~��mrf~j1m
^�f~^��N�ho
cBo/}~m�`
��eR`bqsm��J�n�Ja � mIj1egq«};cN�ym�`��geRf;�N�kj%egqs};cy�Nm�`��½iRm�f;m�`p^�adm��Jobj�^��B^�`�j1en��mIcBo4qse��9m��Mt · a
��^go�a � cBo	�	eR`b¢sa � ^�aOqseRabcN�R^�abm��¾l@oôadeJcNfn�9m�o
adcNi9^�abmÊa � m�j1egfnabmr|�a�}~^�`dabcNadcNeRf;cNf;ik};`deg�;�ym�q"t



Æ�Á Ë

« � m�f.^�f~�X«/e���cNmJ^��Bo�es`bm�j%egigfhcN¡�m�a � m>f;m�m-�ÈabeJ��l~o�m>}~^�`�^��y�Nm����Ne9eR}~o�cyf�a � m�cN`O¿;eg`dab`p^�f~ÀRÁ
j1egqs}hcN�Nmr`JÅ�Ì©ê�ÇÄtJ��e��	mr�9m�`��~a � mr��egfh�N����l~o�ms^R��ã�^gj1mrf�aÊ�ye9eg}~o�^�f~�"}~m�`
��eR`bq f;e j1en�nm¾qseRabcyegf
abekcNf~j1`dm�^go�mÊa � m>j � ^�f~j1m�o	e��4��l~o
cyegf&t

¬|�¬ ¶[Ñ�Ù8ÙßÍÌ�à
Ã�m � ^��9m���m��9m��yeg}~m��s^k��eRl;�;�Nm%�½m��nigm���o
��eg`p�Èabekj%egqk�~^�a�a � m�j1e�o
aOe��,j1egfnabm�|naOo
��cya�j � cNfhiJcNf
j1en��m�o���eR`�º · �"¼7q�^gj � cNfhm�o1t �	� m�å@`�o
a�m���iRmÊe���a � m�o
��eg`p�¾`bm��nl~j1m�o/a � mOf�lhq¾�~m�`/e��_o�l;�;iR`bcB�
�Ne9eg}@o�� � cBj � eR}~m�`�^�abm>e��9m�`�a � mJod^�qsm�j1eRf�adm�|na�abe�^JqscNfhcNqJl;q t �	� mJo�m�j1eRf~�Èm��nigm>`dm���l~j%m�o
a � msfnl;qk�~m�`Êe��Ij%egfnabm�|na�j � ^�f;igm-o>}�mr`Jo
lh�;ig`dcB���ye9eg} ��`beRq ¤ ë;¥ ì�ade ¤ ë Æ�ìO��eg`Jl;f;q�^go
¢9m-�
^�`b`p^��{^Robo
cyigf;q«m�f�a�o
a�^�abm�q«m�f�apo1tâÃ.m � ^��9m.^��Bo
eç��cBodj1l~odo
m�� � e�� a � mr�(q�^��(�~m l@o
m��7abe
eg};adcNqscy¡�mÊj%en��m���eR`O� · �"¼{q�^Rj � cNf;m�o/^Roô��m��N�Ät



Æ�ÁRð

áQâäãkå�æç�è�é

êìë�ínã2îJï#ç�ë ð{ï#ã2ñòãkè�óòô[ã�æzó.õ`î õ2öjê÷èzè:ã�ø ð}æã�æùçûú ç�î`æ:ü

ý �þ Î
±G³HÌ�°#ÈûÑ®ÿ�³lº+°²±
zÊo�cNfnab`den��l~j1m-�ãcyfsº9m�j1adcNegf v t u �n^�f«^�`d`�^��ko
ap^�abmrqsm�fna&q¾l~o�a4�~m�`bm���`dcNadabm�fko�e�a � ^�a_cNa/^Rj�j1m�odo
m�o
o
q�^��N�Nmr`	j � l;f;¢ho�e��_�h^�a�^J�~m1��eg`dmÊcNa?j�^�f��~m�m�|nm�j1l;adm��ãeRf�a � mÊap^�`digm�aO^�`�j � cNadm�j1ablh`bm9t �	� m�o
cy¡�m
e��Oa � msj � lhf;¢;oOq¾l~o�a��
å@a��Èa � m � ^�`p����^�`bmke��Oa � m¾ap^�`biRm�a�q�^gj � cyf;m9tJ¿;eg`�odj�^��G^�`>q�^gj � cNf;m-o1�
eg`�cNf@��cN�ncB��l@^��F]���o	e��_^>}~^�`p^��y�Nm��Fq�^gj � cNfhm9��a � ^�aOo�cN¡�mIcBo	^�o
cyf;ig�ym�^�`d`�^��sm��ym�qsm�f9a�����eg`��9m�j1abeR`
q�^gj � cNfhm�o�a � ^�ako
cy¡�mkcBo�a � m�o�cN¡�mse��Oa � m«�9m�j1abeR`�`bm�iRcBo
adm�`�o%t �	� cGo�ab`p^�f~o��B^�abcNeRf¹cBo�¢nf;e���f�^go
ÙrÎ�ÔgÖ$Ô9Ò1Ú��rÔgÞÄÚBÏ9Ð�� � mrf��ncBobj%l~obo�m��¾cNfkabmr`bq�o4e��,^>odj�^��G^�`�q�^Rj � cNf;m9�R^�f@��cGo	j�^��N�ym���Ù�×dÎ%Þ½ÚBÏ9Ð;ÚBÐRß�egf
�9m�j1abeR`O^�`pj � cyabm�j%abl;`dm�o1t · f a � cGo�j � ^�}habm�`���mJ^g�h��`bm�odoÊj1eRqs};cN�ycNf;i�abe�^kobjr^��B^�`Êq�^Rj � cyf;m9t �	� m
q�^�adm�`bcG^��McGo	m�á9l~^��y�N�«^�};};�ycBj�^��;�NmIabek�9m�j1abeR`	q�^Rj � cNf;m�o%t

ý �� �
	 °���7Í Ð'Ð·¶Éÿ¬ÍE¹�ÍÌ º��¬Í�³lº+°²±
¼�l;msade�a � mso�m�q�^�fnabcGj�o�e��I^�`b`p^�� o�a�^�adm�qsm�fna�o%�&a � m�cy`Êab`p^�f~o��B^�abcNeRf¹cNfnabe j1eg`d`bm�j%a>o�m�`bcG^���j1en��m
cBo�fhegak^��y��^��ho�ab`dcN�ncB^��½��^goJj�^�f �~m�o
mrm�f cNf»¿�cNiRl;`bm u tNÆRt �	� m�j1en�nmscNf¹¿�cNiglh`bm u tNÆ ë �Mì��4a � m
`bm�o�l;�Na�e��,^>f~^�cy�9mÊodj�^��G^�`bcy¡�^�adcNeRf&��cGo�f;eRa�m�á©lhcN�R^��ym�f�a/adeJcNa�o�¿;eg`bad`�^�f~ÀgÁkj1eglhf�adm�`b}~^�`ba?o
cNf@j1mÊegf
a � m�o�m�j1eRf~� ^�f@�¸o�l;�~o�m�á©lhm�f�a�cyabm�`p^�abcyegf~o�e��Oa � m����Ne9eR}¹a � ms`dm1��m�`dm�f~j1m�� ë � = Æ�ì�^Rj�j1m�odo
m�o
a � msfhm��â�R^��Nlhm¾e��Oa � m�^�`b`p^-���þ^gobo�cNiRf;m�� egf a � ms};`dm��ncNegl@o�cNadm�`�^�abcyegf&t �	� cGo��ncNeR�B^�adm�o�a � m
�b�Ne�^g�©�Ä�~m1��eg`dm1�äo
abeR`bm���o�m�q�^�fnabcGj�o4e��_a � m�¿;eg`dab`p^�f~ÀRÁs^�`d`�^���^godo
cyigf;qsmrf�aOo�a�^�adm�qsm�fna�t
¿;eR`bablhf~^�adm��N�9�~�h^�a�^«��m�}~m�f~��mrf~j1m�cNf���eR`bq�^�abcyegf j�^�f abm��y�Ml~o�� � m�f a � mÍobj�^��B^�`bcN¡rm��s�Ne9eg} cBo

j1eg`d`bm�j1art�z��N�ym�f ^�f~� � m�f;f;m-����Å0Æ v Ç � ^��9mJo � e���f�a � ^�a£^sobj�^��B^�`bcN¡rm����Ne9eR}"cBoÊj1eR`b`dm�j1aOc0�?^�f~�

ú�ùL÷�ú�¾/���W�½4¾n¿s�ÅÁ úNW�½�ù£¿s�HG
ùiÁcü ½ ½�ù£¿��BG
ùiÁ W�½r÷-Á@úNW�½r÷�G�ù�Á@ü ½ ½r÷G
ùiÁ��nú7ú~ù
ë ^9ì�^�`d`�^�� o
a�^�abm�q«m�f�a ë �Mì/f@^�cN�9mr�N�«obj�^��B^�`dcN¡�m-�sj1en��m

T�UBVFX�Y�Z Y&[\� · fn�R^��NcG�sobjr^��B^�`bcy¡�^�adcNegf�m�|h^�q«};�Nm9t



Æ�Á v

egf;�y�Èc$�4cyaO��e9m�o�f;egaIj�^�`b`b� ^Jab`dl;m���m�}~m�f~��mrf~j1m9t í o
cyf;iJa � cBo	�Ä^gj1ar�;qse9o�aOj1egqs}hcN�Nmr`�o4}~m�`
��eR`bq
obj�^��B^�`dcN¡�^�abcyegf�cNf�a � m£��eR�N�ye���cyf;iJq�^�f;f;m�`rû

ÆgtO]�m�`���eg`bqî^>f~^�cy�9m>odj�^��G^�`dcN¡�^�abcNeRf�e��_a � m�^�`d`�^�� o
ap^�abmrqsm�fna�cyf�adek^¾odj�^��G^�`��ye9eg}�fhm�o
art

Ë tP«/egqs}hl;abm�a � m>�h^�a�^k��m�}~m�f@��m�f~j1m-o�e��,a � m�`bm-o
l;�yabcNfhikj1en��m9t

ð�t�Ã � cN�ym�^Êobj�^��B^�`bcN¡rm��Ê�Ne9eg}kjr^�`b`dcNm�o�^�ad`bl;m?��m�}~m�f~��mrf~j1m9��}~m�`���eg`bq j1en��m�ab`�^�f~oä��eR`bq�^�abcyegf~o
abekm�cNa � m�`�m��NcyqscNf~^�abm�a � m���m�}~m�f~��mrf~j1m�eg`Oj � ^�fhigm>cya	cyf�adek^�f"^�f�adcB��mr}�mrf~��m�f~j%m9t

�	� m"j1en�nmÈad`�^�f~oä��eR`bq�^�abcNeRf~o>a � ^�a«j�^�f���m ^�};};�Ncym�� abe � ^�f~���ym�a � mÈ�ye9eg}çj�^�`d`bcNm-��ab`dl;m ��m1�
}�mrf~��m�f~j%m�o�cyf~j1�Nl@��m¾�ye9eg} `dm��9m�`pob^��Ä���ye9eg}¹cNfnabm�`pj � ^�f;iRm9�&};`bm1��mra�j � cNf;ih��^�f~�¹^go�^��B^Ro
a>`dm�o
eR`ba
a � mkigm�fhm�`�^�abcNeRf�e��I^�`d`�^��"abm�q«}�eR`�^�`bcNm-o1t �	� mkcNfnabmr`bm�o�abm���`dm�^g��mr`�cGoÊ`bm1��m�`d`bm���ade z��N�ym�f.^�f~�
� mrf;f;m����®Å0Æ v ÇM��eg`O^kj1egq«};�Nm�admÊ�ncBobj%l~obo�cNegfñt
�	� mÊz��y�Nm�f�� � m�fhf;m����Í^��NiReg`dcNa � q `bm-á©l;cy`bm�o&a��	eÊ}@^gobo�m�o�e��9m�`�a � mOj1en��m9�9egfhm�adeÊ}~m�`
��eR`bq

a � msf@^�cN�9mkodj�^��G^�`dcN¡�^�abcNeRf¹^�f@� ^�f;eRa � mr`>abe }~m�`
��eR`bq j1en��msad`�^�f@oä��eg`dq�^�adcNeRf~o�ade�`bm-o
abeR`bmsa � m
o
m�q�^�f�adcBj�o/e��_a � m�};`degiR`�^�qÂc0��a � m�cNf;cyabcB^��&odj�^��G^�`bcy¡�^�adcNeRfÈcGoôcyf��R^��NcB�Ft í o�cNf;iJa � m���m�}~m�f~��mrf~j1m
cNf���eR`bq�^�abcNeRf(};`den��l~j1m-�(����a � m qsm�a � en�;os��m�odj1`bcy�~m��¸cyf·« � ^�};adm�`�Ìn�ô��m"};`beR}~e9o
m�^�f;mr�
^��NiReg`dcNa � qéa � ^�a�mr�NcNq«cNf~^�abm�o4a � m�fhm�m��¾��eg`Oa � mÊå~`po
aO}~^godo�^�f~�ÈcGo�^��;�ym�abe«��m�abmr`bqscyf;mÊ^J�R^��ycB�
obj�^��B^�`dcN¡�^�abcyegf��~m1��eg`dmJ^�adabm�q«};abcyf;iJ^�f��sad`�^�f~oä��eR`bq�^�abcNeRf~o1t

ý V® �û±¡´���7ÍÐ�Ð·¶#ÿ<ÍE¹�ÍÌlº��<Í�³lº+°|±
ý lh`�f;mr� odj�^��G^�`bcy¡�^�adcNeRfJ^��yigeR`bcNa � q{�~m�iRcNf~o��n�Ê}~m�`���eg`bq«cNf;i?��m�}~m�f~��mrf~j1m�^�f~^��N�ho
cGo���cy`bm�j%ab�N�Oegf
¿@eR`bad`�^�f@ÀgÁs^�`b`�^���o�a�^�abm�qsmrf�apo�Å$Æ�ð u Ç½t4Ã � m�f ^�ababmrqs};abcyf;i�abe«obj�^��B^�`bcN¡rm�^�f ^�`d`�^���o�a�^�adm�qsm�fna��
�	mkegf;�y��f;m�m-�®adeÈ�~m«j1egf@j1m�`bfhm�����cNa � a � msÙrÎ�ÔgÖ$Ô9Ò%Ú��rÔgÞ½ÚBÏ9Ð à�×ÄÜ�×�Ð;à�×%Ð;Î1×bÙ�e��?a � ^�a�o
a�^�abm�q«m�f�a
egfscya�o
mr�0�dt�zÊo/��cBodj1l~odo
m��JcNf�º9m�j1adcNeRfkÌ�t ðnt v �;o
l@j � ��m�}~m�f~�nm�f~j1m�o_^�`bmI^��y��^��ho�^�f�adcB��mr}�mrf~��m�f~j%m�o
^�f~�"q�^���j1eRf�ap^�cNf�^�fn��e��	a � mJa � `bm�mÍ��cN`dm�j1abcyegf o
}~m�j%c0å~m�`po�cNf ab`dcN};�ym�a�}~e�o
cNadcNeRf~o1t · ���	m�}�mr`
�
��eg`bqÉf~^�cy�9m�obj�^��B^�`bcN¡-^�abcyegf�egf ^>ad`bcN}h�Nm�a�a � ^�a � ^goO^���eg`d��^�`p� ë u£ì_eg`O�Ne9eR}Ècyf~��m�}~m�f@��m�fna ë "�ì
^�fnabcB�nm�}~m�f~��m�f@j1m9�/a � m `bm�o�l;�NadcNf;i.�Ne9eR} � ^gos^�f(m�á9l;cy�g^��Nm�fnak��m�}~m�f@��m�f~j1m�t7��e��	m��9mr`��4c0�£�	m
f~^�cy�9m��N��odj�^��G^�`dcN¡�m�^¾ad`bcN}h�Nm�a�a � ^�aIj�^�`d`bcym�o�^k�~^gj�¢��?^�`p� ë aÊì?^�fnabcG��m�}~m�f~��mrf~j1m9�;a � m>`dm�o
l;�yabcyf;i
�Ne9eg}�j�^�`d`bcNm-o4^£��eR`b��^�`��Jab`dl;mÊ�nm�}~m�f~��m�f@j1m�cNf~�ncBj�^�abcNfhi�^�fkcNf~j%eg`b`dm�j1a/odj�^��G^�`dcN¡�^�abcNeRf&t �	� l~o4�	m
q¾l~o�a��~mkj�^�`dm1��l;�&abe�^g�;��`dm�oboOa � mÍ^�fnabcB�nm�}~m�f~��m�f@j1m�o�a � ^�aÊj1eRf�ap^�cyf.^�f��òa���cyf�a � m>}~e9o�cNadcNegf
j1eg`d`bm�o�}�eRf~��cyf;i¾ades^Jab`dcN};�ym�a	��m�^�`bm�odj�^��G^�`bcy¡�cNfhi;t
ý l;`Í^��yigeg`dcNa � q };`benj%m�m��;oÊabe odj�^��G^�`bcy¡�mka � m«o
ap^�abmrqsm�fna�eRf;m¾ad`bcy};�Nm�a£^�aJ^sadcNqsm9�~}~^��ncNf;i

}~^�`dabcBj%l;�B^�`/^�adabm�fnabcyegfJabe�a � e9o�m�ab`bcy};�Nmra�o&a � ^�a	jr^�`b`d�>�~^Rj�¢n��^�`��J^�f�adcB��m�}~m�f@��m�f~j1m-o1t �	� m�`dmO^�`bm
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o
m��9m�`p^��;q«m�a � en�ho,��mÊjr^�fkl~o
mOabe � ^�f~�n�NmOa � m�o�mÊ�nm�}~m�f~��m�f@j1m�o4�R�~^go�cBj�^��N�N�Ja � mIob^�q«m�qsm�a � en�;o
a � ^�a�a � m�a
��e��Ä}~^godo�^��NiReg`bcya � qÉl~o
m�o�abe«^g�h��`bm�odoô�ye9eg}�j�^�`d`bcNm-�¾ab`dl;m���m�}~m�f~��mrf~j1m�o%t
¿�cN`�o�a��	m«j�^�f¹j � e9e�o
msa � m¾eR`���mr`�cyf�� � cBj � a � m¾ad`bcy};�Nm�apo�^�`bm«objr^��B^�`bcy¡�m��Mt · �?�	m«j � e9e9o
m

^�ad`bcy};�Nm�aI}�e�o
cyabcNeRf�a � ^�a�j1eRf�ap^�cyf~oÊegf;�y���.u���^�f~����"��Èmr�Nm�qsmrf�apo	cNf"a � msodj�^��G^�`bcy¡�^�adcNeRf.��m1�
}�mrf~��m�f~j%m�o1�&�	m«j�^�f�}~m�`���eg`bq ^sf~^�cN�9mkodj�^��G^�`bcy¡�^�adcNeRf�e��Oa � ^�a�ad`bcy};�Nm�a£^�f~�"¢�fhe��âa � ^�a�cyaÊcBo
j1eg`d`bm�j1art"zô��adm�`b�?^�`��.�	m�j�^�f m��ycNqscyf~^�adm���`beRqõ��l;`da � m�`Íj1egf@o
cB�nm�`�^�abcNeRf a � e9o
m ��mr}�mrf~��m�f~j%m�o
� � cBj � j1egfna�^�cNf;m���^�f��òu��ãcyfÈa � ^�aO}~e9o�cNabcyegf&�~o�cNf~j%m�a � e9o�m���m�}~m�f~��mrf~j1m�o�^�`bm�j�^�`d`bcym��s���sa � m
obj�^��B^�`dcN¡�m-�»�ye9eg}&t �	� cGo>cBoJ^g�n�g^�f�ap^�iRm�egl~ok� � m�f¹a � m�m��ycNqscyf~^�adm��.��m�}~m�f~��mrf~j1m�oJj1eRf�ap^�cyf;m��
f;egf�� ��"��¾mr�Nm�qsmrf�apo�cNf�ega � m�`O}~e9o
cyabcyegf~o%t
º�m�j1egf@�M��c$�O^��y����m�}~m�f~��mrf~j1m�o�j1eRf�ap^�cNf.m�cya � m�`�^
�.a���eR`!�?"���cNf�^Èigcy�9m�f"}~e9o�cNabcyegf&�4a � m

j1eg`d`bm�o�}�eRf~��cyf;i�ab`bcy};�NmraÊj�^�f"�~mkj1eg`d`bm�j1ad�N� objr^��B^�`bcy¡�m��È��cya � ^¾`dm��9m�`po
m����Ne9eg}ñt>z�i�^�cyf&�Ma � e9o
m
��m�}~m�f~��mrf~j1m�oJa � ^�as�	mr`bm"jr^�`b`dcNm���^�aka � ^�asab`dcN};�ym�ak}�e�o
cyabcNeRfLj�^�f��~m"m��NcyqscNf~^�abm��Ft(¿~^�cy�Ncyf;i
a � m�o�m9�g��mOj�^�fkj1eRf�adcNfnl;m	ade�^�adabm�q«};a4^��N�na � m�ad`�^�f~oä��eR`bq�^�abcNeRf~o�a � ^�a4a � m�a��	e��½}~^Robo/^��yigeR`bcNa � q
l;abcy�NcN¡rm��M�9cNf~j%�Nl~��cyf;iJ};`dm1��m�a�j � cyf;i;t
· �ña � m�`dmÊ^�`bmOab`dcN};�ym�a�o�`dm�q�^�cNf;cyf;iÊa � ^�a�jr^�f;f;eRa	�~mIobj�^��B^�`dcN¡�m-�ã�n�J^�f��Je���a � mOab`p^�f~o½��eg`bq�^-�

abcNeRf~o1�~�	m�igm�fhm�`�^�abmJ^Jabmrqs}~eg`�^�`b� ^�`d`�^���� � e9o�mko
cy¡�m�m�á©l@^��Bo�a � m�`dm�q�^�cNf;cyf;ik^�`d`�^�� o
m�j1adcNeRf&t
Ã�mÊa � m�f�j%`bm�^�abmOa
��eJ^R��ã�^gj1mrf�a/�Ne9eR}�f;m�o
apo,��eR`	a � mÊ`bm�q�^�cNfhcNf;iÊad`bcy};�Nm�apo1t �	� m�å~`po
a	fhm�o
a�}�mr`
�
��eg`bq�oôa � mJ��m-o
cN`dm���j1egq«};l;a�^�abcyegf"^�f~��o�abeR`bm�o�cya�cyf�a � m>adm�qs}~eg`p^�`b��^�`b`p^��9�M^�f~��a � mJo
m-j1egf~�
j1eg};cym�o	a � m�`dm�o
lh�Na�o���`degq�a � m�abm�q«}�eR`�^�`b��^�`b`�^��scyf�adeJa � m���m-o
abcyf~^�adcNeRf�^�`b`p^-��t
zIos^�f7m�|h^�q«};�Nm9�/j%egf~o�cB��m�`ka � m.o
a�^�abm�q«m�f�a�cNfL¿�cyigl;`dm u t Ë�ë ^©ìk^�f~�(cNapo¾j%eg`b`dm�o
}~eRf~��cNfhi

obj�^��B^�`dcN¡�^�abcyegf.��m�}~m�f@��m�f~j1m-o�cNf.¿�cyigl;`dm u t Ë�ë �Mì�tÍzô��abm�`Iobjr^�f;f;cyf;isa � mk��m�}~m�f~�nm�f~j1m�o%�M�	mko�m�m
a � ^�a�a � m«o
m�j1eRf~�"ab`bcy};�NmraÊj�^�f od^-��m��y�"�~mkobj�^��B^�`dcN¡�m-��l~o
cyf;i�a � mkf~^�cy�9mJqsm�a � en�Mt �	� cGoÊm��Ncyq¾�
cNf~^�abm�oÊa � m>å~`�o�aÊa��	e ��m�}~m�f~�nm�f~j1m�o���`begqü��l;`ba � m�`�j%egf~o�cB��m�`p^�adcNegf�o
cyf~j1m�a � m�� �~ega � j1eRf�ap^�cNf
^�f"�.u���cNf.a � ms}~e9o
cyabcyegf�j1eg`d`bm�o�}~egf~��cyf;i"abe a � m�o
m�j1eRf~��ad`bcN}h�Nm�art �	� ^�aJ�ym�^��9m�oÊl~o���cya � ^
o
cNfhig�Nm���mr}�mrf~��m�f~j%mÊe�� ë a�,�"�ì/^�f@�Èegfh�N�sa � mÊå~`�o�a�ab`bcy};�Nmra	abe«objr^��B^�`bcy¡�m9t �	� m>�ncN`bm-j1abcyegfs�9m�j��
abeg`£á©l;cGj�¢n�N�kabmr�N�Bo�l~o�a � ^�aIa � m�`bm�q�^�cNf;cyf;iJab`dcN};�ym�aIj�^�f�ob^-��mr�N���~mkobj�^��B^�`dcN¡�m-�È�n�ÈiRm�f;m�`p^�adcNf;i
^ã`dm��9m�`�o�m��¾�ye9eg}&t �	� m�`bm�o�l;�NadcNf;ikj%en��m�cBo�o � e���f cNf ¿�cyigl;`dm u t ðnt
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ïôm�jr^��N����`beRq « � ^�}habm�` � a � ^�a&egl;`_j1eRqs};cN�G^�adcNegfOqsen��mr�gcNf@j1�Nl~�nm�o;a � m�j1`dm�^�adcNegf�e��;e��&o�m�a_^�`b`p^��;o
abeJm��ycNqscyf~^�adm	a � mÊcNfnab`p^�};`denj1m�obo�eg`Oj1eR}��ncNfhi>e��,�;^�a�^J^godo
enj1cG^�adm��s��cNa �21 �£ð4365 cNfnab`bcyf~o
cGj�o1t �	� m
};`bm�o�m�f~j1m"e��ko�l~j � ^�`d`�^��ho�fhm�j1m�odo
cNap^�adm�o¾a � ^�a�a � m.`bm-o
ase��Ja � m j1eRqs};cy�Nm�`J�~m.qsen��c0å@m��7^go
^�};};`deg};`dcB^�abm�abe � ^�f~�n�NmÊa � m�q"t · fs}~^�`babcGj1l;�G^�`��n��mr}�mrf~��m�f~j%mÊ^�f~^��y�;o�cBo�fhm�m��;o/abe>}h`ben��l~j%m�a � m
};`beR}�mr`O��m�}~m�f~��mrf~j1mÊ�9m�j%abeg`po,��eR`	a � m�q"�n^�f~��odj�^��G^�`bcy¡�^�adcNeRfsq¾l@o
a/cNf~o�l;`bm�a � mÊ};`den��l~j1adcNegf�e��
j1eg`d`bm�j1aOj%en��m9t
¼Om�}~m�f~��m�f@j1m.^�f~^��N�ho
cGosj�^�fLm�^Ro
cN�y�¹��m"q«en��c0å~m-�¸abe � ^�f~���ym"e��ño
m�a ^�`b`�^��ho¾�n�(cNf@j1�Nl~�9�

cNf;i�a � m¾e��&o�m�a�^�f;fhega�^�abcyegf&�/^Ro��nm�obj1`dcN�~m���cyf¸º9m-j1abcyegf � t ð�t Ë �&cNf.a � mk^�f~^��y�;o�cBoÊe��Oa � mk^�`d`�^��
o
l;�~odj1`bcy};a�o%t · f7a � cGo��?^��9��o
l;�@obj1`dcN};a ^�f@^��N�ho
cGos�	eglh�B�Kad`bm�^�aÈa � m.e��ño
m�a�^�`d`�^��7`bm1��mr`bm�f~j%m
�87 �:9<; ¥ 9<= ë Ægû � �NÆRû � ì_o
cyqs};�y�s^Ro	a � m�^�`d`�^���`bm1��mr`bm�f~j%m>� ë Æ��pÆgû � ��ÆR�NÆ ¦ ÆRû � ¦ Æ�ì�t
ý f~j%mÊ��mr}�mrf~��m�f~j%mO^�f~^��N�ho
cBo � ^Ro	��mrabm�`dqscNf;m-�£a � mI��m�}~m�f~��mrf~j1m�o4^�`bcGo
cNfhi£��`degqâ�~ega � f;eR`
�

q�^��~^�f~�se��ño
mra�^�`d`�^��k`bm1��m�`dm�f~j1m-o1�9odj�^��G^�`bcy¡�^�adcNeRf¾};`denj1m�m��ho	^go��nm�obj1`dcN�~m��J};`bmr��cyegl~o��N�9t&Ã � m�f
igm�f;mr`�^�adcNf;ikodj�^��G^�`Oo�l;�~obj%`bcN}ha	`bm%��m�`bm�f@j1m�o���eg`�e��&o�m�aO^�`d`�^��ho1����mÊf;m�m-�¾abek^��Nabmr`	a � m�o
l;�@obj1`dcN};a
m�|�}h`bm�odo
cNeRf~o1t �	� cBo�cGo	^Rj�j1egq«};�NcGo � m��J�n�JcNf~j1`dm�qsm�fnabcyf;iÊm�^Rj � o
lh�~obj1`dcN};a����ka � m�j1eg`d`bm�o�}~egf~�©�
cNf;i«^�f;fhega�^�abcyegf"m�fnab`d�9t �	� cBo	��^RoÊ��m�odj1`bcy�~m��scNf"º9m�j1adcNeRf � t ðnt Ë ^�f~� ^�f"m�|h^�qs}h�NmO��^go�igcy�9m�f
cNf ¿�cNiRl;`bm � t Ì�t
zIo�^ãå@f~^���f;egadm9�~�	m��	eRl;�B���NcN¢9m�ade¾eRf~j1mJ^�i9^�cNf.^g�h��`bm�odoôa � m>cGobo�l;m>e���^�`d`�^�� j1eg};cym�o1t · f

º9m�j1adcNegf � t Ì�t ð£��m�};`be��9m��J^Êa � m�eg`dm�qâa � ^�a�o � e���m��ãa � ^�a�^�fs^�`b`�^��kj1eR}��ko�a�^�abm�qsmrf�a�cNf~o�m�`badm��
����egl;`4e��ño
m�a�^�`d`�^��J^��NiReg`bcya � q j1eglh�B�>f;m��9mr`�m�|nm�j1lhabm/qseg`dm	e���abm�fJa � ^�fka � m?o � c$��a4eg}~m�`p^�adcNegf@o
cNa>eR};abcyqscN¡rm��Mtk��e��	m��9mr`��&�	m«^��Go
e"f;eRabm���cyf(º9m�j%abcNeRf � t � tNÆ¾a � ^�aJa � mkl~o
mse��Oe��ño
mrak^�`b`p^��;o
cNfn�g^��NcG�;^�adm�oóa � m	}~m�`���m�j1a_^��ycNigfhqsm�fna&};`beR}�mr`ba���a � ^�a4cBo�^�}~^�`ba4e��MeRl;`/j1eRqs};cy�B^�adcNeRfÊqsen��m�� ë o�m�m
º9m�j1adcNegf v t u tNÆ�ì�t ¼�l;msade�a � cBo1��a � mkf~^�cN�9m«obj�^��B^�`dcN¡�^�abcyegf e��I^�`b`p^�� ^Robo
cyigf;q«m�f�a�o�a�^�adm�qsm�fna�o
a � ^�a¾`dm1��m�`bmrf~j1mse��&o�m�ak^�`d`�^��hoãq�^��.f;e"�NeRf;igmr`¾�~m��R^��NcG�¹^�f~��^�`b`p^�� abm�q«}�eR`�^�`bcNm-o�q�^��.��m
`bm�á9l;cN`dm��Mt



Æ�Á9ê

é�W�XUX ê�À�ç�õB´�f'ô ö'Á@?Åó)¿*è�½�f	�6G
ù!��ùiÁ
é�W�XUX ê�À�ç�õB´�f'ô ö'Á@?Åó)¿*è�½�f	��üÅù!��ùiÁ
é�W�XUX ê�À�ç�õB´�f'ô ö'Á@?Åó)¿*è�½�f	�6G
ù!�/¾�Á
é�W�XUX ê�À�ç�õB´�f'ô ö'Á@?Åó)¿*è�½�f	��üÅù!�/¾�Áf ú ö*öl¹Mf

A ü ö�ë�¹Mf 7 �:9<; BC=
A ü ö'ÁÄ¹MfD7 ¥ 9<; BC=
A ü ö'E�¹MfD7 BC;��:9<=
A ü ö*çl¹Mf 7 BC; ¥ 9<=

(*)BVMX�Y�Z Y&[}� Ì-�Ä}~egcNfnaIo
abmrf~j1cN�ñj1egq«};l;a�^�abcyegfsl~o�cNf;ike��ño�m�a
^�`b`p^��;o�a � ^�a�`dm�á9l;cN`dm�o	^Jodj�^��G^�`bcy¡�^�adcNeRfÈadm�qs}~eg`p^�`d�9t

zIo&^�f>mr|;^�qs};�Nm��1j%egf~o�cB��m�`&a � m�j1en��m4��`�^�igqsmrf�aFcNf�¿�cyigl;`dm u t v t · fÊa � cBoMm�|h^�q«};�Nm��	m � ^��9m/^
Ì-�Ä}�eRcNfna�o�abm�f~j%cN�hj1egqs}hl;a�^�abcNeRfJ� � cBj � `bm1��m�`dm�f~j1m-oñ��eRl;`/e��ño
m�a?^�`d`�^��;o%t �	� m���eglh`�e��ño
m�a?^�`b`p^��;o
^�`bm��~^go�m��Êegf�a � m�ob^�qsm/^�`b`�^��Ê� � cBj � cGoM�~m�cNf;iO�nm1å~f;m��Êcyf�a � m�o
ap^�abmrqsm�fna�t&¼�lhm�ade�a � m�obj�^��B^�`
�
cN¡�^�abcNeRf±��m�}~m�f@��m�f~j1m-oÈa � ^�a"m�|ncBo�a�o¾��eg`"a � cBo o
a�^�abm�q«m�f�a ëdë a�,�"�ì�, ë u�,�"�ì+, ë "n,.aÊì�, ë "n,.uÊìbìp�
};`beR}�mr`"objr^��B^�`bcy¡�^�adcNegfL`bm-á©l;cy`bm�o«^¸abmrqs}~eg`�^�`b�ç^�`b`p^��9t �	� cGoÈadm�qs}~eg`p^�`b�ç^�`d`�^��(å~`�o�a�iRm�a�o
^gobo�cNiRf;m��Èa � m�`bm�o�l;�Napo	e��/a � m�j1egq«};l;a�^�abcyegf�^�f~�ÈcGo	a � m�f j1eR};cNm-���@^gj�¢scNfnabeJa � m�^�`b`p^��F�>t
�	� cBo��ym�^g�ho�l~o�ade�a � mJ��eg�y�Ne���cNf;i á9l;m�o�abcNeRf&ûY«�^�f�a � m«j1egqk�;cyf~^�adcNegf e��ôj1eg};cym�oÊcNf~o�m�`badm��

���ka � mIe��ño
m�aO^�`b`p^-�«^��yigeR`bcNa � qÉ^�f~��j1eR};cNm�o/cNf~o�m�`badm��>��eg`Oobjr^��B^�`bcy¡�^�adcNegf«abm�qs}~eR`�^�`dcNm�o/��lhmÊabe
e��ño
m�aI^�`d`�^��ho�j�^�l~o�mÊqseR`bm��;^�a�^>qse��9m�qkm�fna�a � ^�f�o
}~m�j1c$å~m��¾cyfsa � mÊeg`dcNigcyf~^��&}h`begiR`�^�q�G �	� m
��eg�N�ye���cNf;i�a
��eJa � mreg`bmrq�o4};`be��9mÊa � ^�a�a � cGo�j�^�f;fhega � ^�};}~m�f&t �	� m�å~`po
a�a � m�eg`dm�q�o�a�^�abm�o	a � ^�a
a � mJiRm�f;m�`p^�abcyegf.e��?^�f.e��ño�m�a�^�`b`p^��"j�^�f"�Nm�^R��abe�m�cNa � m�`I^sj1eR}���o
a�^�abm�q«m�f�aO�~m�cNfhiscNf~o�m�`badm��
��� a � m�e��ño
mrak^�`b`p^��¹^��yigeg`dcNa � q³eg`«^"j1eR}��¹o�a�^�abm�qsmrf�a��~m�cNfhi"igm�f;mr`�^�adm�����eg`«^"obj�^��B^�`bcN¡-^-�
abcNeRf abmrqs}~eg`�^�`b�9���;l;a�f;m��9m�`��~ega � t �	� m�o
m-j1egf~� a � m�eg`dm�q o
ap^�adm�o>a � ^�a>c$�I^�objr^��B^�`bcy¡�^�adcNegf
abm�qs}~eR`�^�`d�scBo�f;m�m-��m��M�;cyaÊj�^�f;f;eRaÊ�~m>qseR`bm���m�m�}h�N�kf;m�o
adm��Èa � ^�f"a � mJo � c0��aIo
ap^�adm�qsm�fna	a � ^�a
igm�f;mr`�^�adm��sa � m�e��&o�m�aI^�`b`p^��9t

H µ Z ¥ Y�Z�¸ Y&[�� z�f"e��ño�m�a�^�`b`p^��"j�^�f�f;mr�9m�`Êjr^�l~o�mk^sj1eg}n�"o�a�^�abm�qsmrf�aOabes�~m
igm�fhm�`�^�abm��"��� �~ega � a � mJe��&o�m�aJ^�`b`p^-��^��yigeg`dcNa � q ^�f~�"a � msodj�^��G^�`bcy¡�^�adcNeRf.^��NiRe��
`bcya � q"t

ª Y ¥&¥  �	� m¾}h`be9e��IcBoÊcyf�a��	e�}~^�`bapo1t5�/^gj � }~^�`baJo�a�^�abm�o�a � ^�a�a � m«j1egf~�ncNabcyegf~o�a � ^�a>qkl~o
a
m�|�cGo
a���eR`�egf;mke��Oa � mk^��yigeg`dcNa � q�o�adeÈcyf~o
mr`ba�^�j1eg}n�"o�a�^�adm�qsm�fnaÊm�f@��a � mk�Ncy�9m>`�^�f;igmke��Oa � m
e��ño
m�aI^�`d`�^��9t

Ægt �	� m	e��ño
m�a/^�`b`p^-��^��NigeR`bcya � q±cNf@o
m�`da�o�^�fk^�`d`�^���j1eg}n��o�a�^�adm�qsm�fna&� � m�f�cNa�j�^�fJf;eO�Negfhigm�`
};`beR}~^�i�^�adm>a � m�e��ño
m�aI^�`d`�^��sa � `beglhi � a � mJº;ºnzKiR`�^�} � t �	� cBo�j�^�f�enj�j1l;`Om�cNa � m�`�^�aI^�f



Æ�Á u

I�J  l�:5LKkeg}~m�`�^�abcyegf�eR`�^NM;� ��l;f@j1abcyegf&t · fsm�^Rj � j�^go�m9��a � m�j1eR}��«o
ap^�abmrqsm�fna�q�^�`b¢ho�a � m
m�f~�"e��?a � mJe��&o�m�aJ^�`b`p^-�gw oO�NcN�9m�`�^�f;igmNO a � m«^��yigeg`dcNa � q �?^goÊf;ega�^��;�Nmkabe�};`deg}~^�i9^�adm
a � mIe��ño
m�aO^�`b`p^-�k}~^Ro
a�a � ^�a�}~egcyf�art	º9cNf~j%m�a � mÊe��ño�m�aO^�`d`�^��¾�?^go	f;eRa�};`beR}~^�i�^�adm��È}~^Ro
a
a � ^�a�}~egcNfna	a � m�`dm�j�^�f«��m�f;eko�l;�~o�m�á©lhm�f�a/`dm1��m�`bmrf~j1m�o4abeJcya�t �	� l~o	cya�o/�NcN�9m�`p^�f;iRm�m�f~�;o
a � mr`bm9t �	� mr`bm1��eR`bmJa � mJe��ño
m�a�^�`b`�^���j1egl;�G��f;egaI}�e�obo�cN�;�y�"�Nm�^R��abesadm�qs}~eg`p^�`bcym�o���mrcNf;i
igm�fhm�`�^�abm��s�n�sa � m�odj�^��G^�`bcy¡�^�adcNeRf�^��NiReg`bcya � q�t

Ë tO¿;eg`	a � m�odj�^��G^�`bcy¡�^�adcNeRfs^��NigeR`bcya � qþabe�igm�f;mr`�^�adm�^�f�^�`b`p^��¾adm�qs}~eg`p^�`b�k�nl;m�adeJ^�fÈe��ño
m�a
^�`d`�^��9�ga � m/e��ño
m�a,^�`b`p^���qkl~o�a&��m��~^go�m���eRfJa � m?ob^�qsm�^�`b`p^���� � cBj � cGoó�~m�cyf;iI��m1å~f;m-��egf
a � m��ym1��a
� � ^�f@��o
cG��m�e��/a � m�^godo
cNiRf;qsm�fna�o�a�^�abm�qsmrf�art	º9m�m�¿�cyigl;`dm u t v ��eg`I^�f m�|h^�qs};�ym9t
�	� cBo/��m%å~f;cNadcNeRfkj1egf~o�abcyabl;adm�o/^£q«en��c0åFjr^�abcyegfJe��&a � mOo
eglh`�j1mOe��ña � m�e��&o�m�a�^�`b`p^-��t�º9cyf~j1m
cNaJ��egl;�G�¸�~m"^"��cyeg�G^�abcyegf¹e���j1`bcyabm�`dcNegfçÆÈade�};`deg}~^�i9^�abm"a � mÈe��ño
m�a«^�`d`�^��¹}~^go�a¾a � cBo
}~egcNfna��Fa � m�`dmJj�^�f��~mJf;e�o�l;�~o�m�á©lhm�f�aO`bm%��m�`bm�f@j1m�o	abe«a � mJe��&o�m�a�^�`b`�^��9t �	� l@o�a � m��Ncy�9m
`�^�f;igm�e��/a � m�e��ño
m�aO^�`b`p^-��m�f@�;o�^�aOa � ^�aÊo�a�^�abm�qsmrf�art

º�cNf~j1mIa � m��Ncy�9m�`p^�f;iRm>e��4a � m�e��ño
m�aO^�`b`p^-�«m�f~�;o�^�a�a � mÊ}~egcyf�a�e��/a � m£j1eg}n�9��a � m�`dm>^�`bm�f;e
��l;`ba � m�`/}~e9obo�cN�;cy�NcyabcNm-o_��eR`�o
l;�~o�m�á9l;m�fna	j%eg}n�ko
a�^�abm�q«m�f�apo�abe��~mÊcyf~o
m�`dabm��>�n�Jm�cya � m�`_a � mÊe��ño
m�a
^�`b`p^��s^��NigeR`bcya � qþeg`�a � m�odj�^��G^�`dcN¡�^�abcNeRf�^��yigeR`bcNa � qÉ��l;mÊade>a � mÊl~o
mIe���a � m�e��&o�m�aO^�`d`�^��9t

H µ Z ¥ Y�Z�¸ Y&[B\ zOf ^�`b`�^��.o�a�^�adm�qsm�fnaO� � cBj � `bm�á9l;cy`bm�oÊ^�odj�^��G^�`bcy¡�^�adcNeRf�adm�q¾�
}~eg`�^�`b���nl;m�adeJ^�fse��ño
mra�^�`d`�^��«j�^�f;fhega	�~mÊq«eg`bmO�nm�m�};�y�Jf;m�o
adm��Ja � ^�fsa � m£o � c$��a
eg}~m�`p^�abcyegf a � ^�aÊj1`dm�^�adm��sa � m�e��&o�m�aI^�`b`p^��9t

ª Y ¥&¥  zÊo	o�a�^�adm��¾cyfsa � mI};`bm��ncNeRl~o�}h`be9e��d�;c$��a � m£obj�^��B^�`dcN¡�^�abcyegf�^��NigeR`bcya � qþq¾l@o
a4iRm�f;m�`p^�abm
^�f ^�`d`�^��¾adm�qs}~eg`p^�`d�>��eg`O^�f�^gobo�cNiRf;qsm�fna�o
a�^�abm�q«m�f�a/`dm1��m�`bmrf~j1cNfhi�^�f�e��ño�m�aO^�`d`�^��9��a � m�fsa � m
e��ño
m�aO^�`b`p^-�«q¾l~o�a/��m��~^Ro
m��seRfÈa � m�od^�qsmI^�`d`�^��s� � cGj � cGo��~m�cyf;ik��m1å~fhm��¾egf�a � mÊ�Nm%��a
� � ^�f~�
o
cB�nm�e��4a � m�^godo
cNiRf;qsm�fna�o�a�^�abm�qsmrf�art �	� cGo���m1å~f;cyabcyegf�`bm�á9l;cy`bm�o/a � ^�aO^PM;� ��l;f@j1abcyegf�m�|ncBo
a/��eg`
a � m��~^Ro
m�^�`d`�^��scNf ^�f��smrf~j1�Ne�o
cyf;i>�ye9eg}~o%t í o
cyf;i>a � m�o�m£�Ä^Rj1a�o%�;a � m�`dm�o
a�e��/a � mÊ};`de9e��4��eR�N�Ne��Oo
a � m�ob^�qsmÊ�ycNf;m�o�^Ro£è~mrqsq�^ � t Ë ^�f~��cBo	a � l~o�egqscyabadm��Mt



Æ�ÁRÀ

áQâäãkå�æç�èRQ

SUT{æ/æzó)îWV X�æ ê ñ4ñZY�õPV§ç[æ:â�ç�è\[ ð`æç�îJï®ó)ñ áqõ`ú åCó4ñòã�æ:óòõ}î

] �þ Î
±G³HÌ�°#ÈûÑ®ÿ�³lº+°²±
· f.q�^�f���};`degig`p^�q�oO}�mr`
��eg`dqscNfhi���m�f~o�mJq�^�ad`bcy|�j%egqs};lha�^�adcNeRf~o1�Ma � mkq�^�cyf"j1eRqs};l;ap^�abcyegf~^��
}�eR`badcNegfJe��Fa � m�};`beRig`�^�q �~m��yegf;i�o�abe�^Oj1�G^gobo�e��~¢9m�`df;m��GoM¢�f;e���fk^Ro�o�abm�f~j%cN�Bo%t�¿@eR`/¿;eg`dab`�^�f~ÀgÁR¼
^�f~���Ê]/¿�ade�i�^�cyfJ^gjrj1m�};ap^�f~j1m�^Ro�^��9m � cGj1�Nm&��eg`�}~^�`p^��y�Nm���obj1cym�f�adc0åFj�};`beRig`�^�qsqscyf;i;��a � m��Êqkl~o
a
^gj � cNm��9m � cNi � }~m�`
��eR`bq�^�f~j1m�eRf¾a � cBo/j1�G^gobo4e���};`beR�;�Nm�q�o1t �	� cBo/j � ^�}habm�`���m�odj1`bcy�~m�o4^>o�ab`p^�abmrig�
��eg`�eg}habcNq«cN¡�cyf;i�o
l@j � o�abm�f@j1cN�Fj1eRqs};l;ap^�abcyegf~o4��eg`�m�|nm�j1lhabcNeRf¾eRf ��cBo�ab`bcy�;l;adm��©�Äqsm�qkeg`b��q¾lh�Nabc$�
};`benj1m-obo
eR`�o%t �	� mOo�ab`p^�abmrig�Jeg`pj � m�o
ad`�^�adm�o4q�^�fn��e��ña � m�eR};abcyqscN¡�^�abcyegf~o&};`bmr��cyegl~o��N�>}h`bm�o�m�f�adm��
cNfka � cGo4��cBodo
m�`da�^�abcNeRf&�n^�f~�JcNfnab`den��l~j1m-o4^Êf;m��(eR};abcyqscN¡-^�abcyegf�a � ^�a�mrf � ^�f@j1m�o4a � m�l@o
mOe��&e��ño
m�a
^�`b`p^��;o%t �	� m>eg}habcNq«cN¡�^�abcNeRf~o	};`dm�o
m�fnabm-��ap^�`digm�aÊa � m�e��9m�` � m-^g�Èe����;^�a�^¾qse��9m�q«m1fna/a � ^�aÊenj��
j1l;`�o/�~m�a��	m�m�f«};`benj1m-obo
eR`�o%�;��cNa � cNfka � mÊ�yenj�^��Fqsm�qseR`b��e��_a � mÊ};`benj%m�obo�eg`�o%�~^�f~�k��mra
��m�m�fsa � m
qsm�qseR`b�J^�f~�È`dm�igcGo
adm�`�o	e��4a � m�};`benj1m-obo
eR`�o%t�Ã.mÊ��enj1l~o�egf�a � m�^�};};�NcGj�^�adcNeRfÈe��4a � cBo�o�ab`p^�abmrig�
egf"�ncBo
ad`bcy�;l;abm-�©�½q«m�qseg`d�J^�`�j � cNadm�j1ablh`bm�o%��^��Na � egl;i � cNa�cBo	qseR`bmÊ�;`de9^R���N� ^�}h};�NcGj�^��;�ym9t
· f¹a � m�f;m�|naJo�m�j1adcNegf¹��mÈcyf�ad`ben��l@j1m o
abmrf~j1cN�?j1egq«};l;a�^�abcyegf~oJ^�f~�(��cGobj1l@oboJa � m�cy`>m�|nm�j1ln�

abcNeRf7j1e�o
akegfç��cBo�ab`bcy�;l;adm��©�Äqsm�qkeg`b�"q�^gj � cNf;m-o1t · f7º9m�j%abcNeRf�À�t ð"�	m�iRcN�9m ^�f�e��9mr`b�ncNm��âe��
egl;`�j1eRqs};cN�G^�adcNegf o�ab`�^�abm�iR�9�&^�f~�®a � m�f.^R�;��`bm-oboÊa � m�cNf~�ncN�ncB��l~^���eR};abcyqscN¡-^�abcyegf~o�cNf���m�ap^�cN�_cNf
º9m�j1adcNegf@o	À�t v �hÀ�t Ìn�;^�f~�üÀ�t � t4Ã�mIa � m�f«ab`�^Rj1mÊa � `beRl;i � ^�f�m�|nabmrf~��m��Jm�|h^�qs};�ym�abeÍo � e�� � e��
a � m�eg}habcNq«cN¡�^�abcNeRf~o���eg`d¢scNf j1eRf~j1m�`da�t · f"º9m�j%abcNeRf À�t u ��m�igcN�9m£o
egq«mÊm�|n}�mr`bcNq«m�f�ap^��;`dm�o
lh�Na�o%�
^�f~��cNf"º9m�j1adcNeRf�Ànt À>��m>j%egqs}~^�`bmÊa � cBo�o�ab`p^�abmrig����cNa � eRa � mr`�¢�f;e���f m1�Feg`bapo1t

] �� ¶|³�´�±®ÿnº/¹)¯@°�Ù ¸ûÑt³HÍ�³lº+°|±®Ð
· f�a � cBo�o
m�j1adcNeRfs�	mÊcyf�ad`ben��l@j1m�o
adm�f~j1cy�&j1eRqs};l;ap^�adcNegf@o	^�f@�È�ncBobj%l~obo	a � m�cN`/m�|nm�j1lhabcNeRf�j1e�o
a�egf
��cBo�ab`bcy�;l;adm��©�Äqsm�qseR`b�>q�^gj � cNf;m-o1t

Z_^B\`^�� �F§�an¦�´ ) � ¶
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·��lÀ�ºto��}o@r�¼N¡�o�¸<¼{·'¹�o�¹~�ÈºD�/�"¼ZºC·n�6½�Ân½t¹w½tr�o�¸<¼{·'¹�o'À/�6¼4À�ºC¾:À<À�½��N¼{¹�º�½�ºC¸�¼{·n¹NÛwÃ�ÜDÃ/zÐ¸²¸ � ¼4À4}:·n¼�¹6¸r�
À
}:½�ºC¼$å`º>o@r�r�o���½���½t»�½t¹D¸�ÀÑo@r<½ªr�½1��½tr<½ ¹:ºC½��Nr�o�¸ � ½tr*¸ � o@¹s��¾;�y�Lo�r<r�o��wÀ,·nr�o�r<r�o��FÀ�½�ºC¸�¼{·n¹iÀCÃ · �²¸ � ½
À�¸<½ ¹:ºC¼N�`¼4À*¹s·n¸�º$·n»s}s¾w¸<½��P·���½tr*¸ � ½ª½t¹D¸<¼{r�½>»Fo�¸<r<¼y|M��·'r�¼$�²¸ � ½qÀ�¾;�sÂ'r<¼G��À�¼y¡t½>¼}À,¹s·n¸O¢6¹w·��*¹Wo@¸
ºC·n»s}w¼N�{½�¸<¼{»y½9��½�onº � ����»�¾:À�¸xºC·n»s}w¾s¸<½>¼�¸�À�À�¾;�wÂnr<¼G�È��·�·g}"�:·n¾s¹@�sÀCÃ �	� ½�À�¾;�sÂ'r<¼G�È�{·�·R}���·nr
¸ � ½kÌ��½}:·n¼�¹6¸ÆÀ�¸<½ ¹:ºC¼N��}sr�½�À�½t¹D¸<½-�!¼{¹.¿l¼{Ân¾wr<½JÀDÃ ÌP¼}À>À � ·��*¹«¼�¹.¿�¼{Â'¾sr<½ÍÀ6Ã ��ë � � ½ r<½�Ý 0ßÞ2« �Dà
r<½t¸�¾sr<¹:À,¸ � ½Ê}sr�·DºC½�À�À�·nr*¼G�P¹D¾s»¾�:½tr ë ·n¹w½��ionÀ�½-��ì���·'r*¸ � ½>Â'¼N��½t¹«�6¼�»�½t¹:À�¼{·n¹ñ�iáZ¼}À¯¸ � ½>½�|D¸<½t¹D¸
·���¸ � ½��{·Dºto��lÀ�¾;�sÂ'r<¼G�M�:o@¹~� ¥ ¼}À,¸ � ½ª½�|D¸<½ ¹6¸�·��Ñ¸ � ½ª·nr�¼{Â'¼{¹:o��lo@r<rpo���ìpÃ

«�o��4ºC¾h�4o@¸�¼{¹sÂ�¸ � ½«½�|D½�ºC¾w¸<¼{·'¹�ºC·ÉÀ�¸�·���À�¾:º � o.�{·�·g}Z¹s½�À�¸�¼4À�¾:À�¾:o��N�y��onº ºC·n»s}h�{¼4À � ½�� �n�
¸<·n¸po��y�{¼{¹wÂ!¸ � ½N¹D¾s»¾�:½tr�·����:·�o�¸<¼�¹sÂ�}:·n¼�¹6¸ª·R}â½ r�o@¸�¼{·'¹:À8¼�¹«¸ � ½J��·�·g}&�_�6¼N�D¼B�6¼�¹sÂ�¸ � o@¸ª¹D¾s»¾�:½tr
���F¸ � ½8rpo@¸�½z¸ � ½z¸�o�r<Â'½t¸�»2onº � ¼{¹s½�ºto�¹�½�|D½�ºC¾s¸�½ª¸ � ·ÉÀ�½��i·g}:À%�ko�¹~��¸ � ½ ¹!»�¾;��¸<¼N}h�N�D¼{¹sÂ��n�!¸ � ½
¸<·n¸po��:¹D¾s»¾�:½trL·��L¼�¸<½trpo@¸<¼�·n¹:À$Ã í ¹n��·nr<¸�¾s¹:o�¸<½��y�9�g�D¾s½�¸�·>¸ � ½��4o@r�Ân½*¹D¾s»k�â½ r�·��Lo�r<rpo-�Nr�½1��½tr�½t¹:ºC½�À
��·n¾s¹~��¼�¹-À�¾:º � ok�{·�·g}ñ�k¸ � ¼}À�»�½t¸�r<¼}º�¼4À�¼�¹:À�¾næFºC¼�½t¹D¸tÃ � ·s�:½t¸<¸�½tr>»�½ÌonÀ�¾wr<½ª¸ � ½�}:½tr
��·'r<»Fo�¹:ºC½
·���À�¾;�sÂ'r<¼G����·�·g}:À*¼{¹Fr�½��4o�¸<¼{·'¹�¸<·N¸ � ½t¼�r,»�½t»y·nrb��onºtº$½�À<À�½�À���½8¾iÀ�½>¸ � ½ª¹s·n¸�¼{·n¹F·��4�:o��4o�¹:ºC½qonÀ
�6½1å:¹s½-���n�0«�o��N�4o � o@¹ñ�4×�ÞOÔgÖJ�¹ÅãÛnÛRÇ�Ã
�	� ½�ÓJÔ9Î§ähÚBÐ�×�Õ�ÔgÖ Ô9Ð;Î1× ë�å 5 ì���·'rloô}io@r<¸�¼4ºC¾h�4o@rL»2onº � ¼{¹s½l¼4À&�D½1å:¹s½��>¸�·��â½�¸ � ½�r�½��4o�¸<¼{·'¹:À � ¼N}

�â½ ¸
��½t½t¹q¸ � ½�r�o�¸<½�o�¸�� � ¼}º � »�½t»�·'rb��ºto�¹>�:½�onº ºC½�À<À�½��zº$·n»s}:o�r<½��>¸�·�¸ � ½,rpo@¸<½�¸ � o�¸��:·Éo@¸<¼�¹sÂ��
}â·'¼{¹D¸�·R}:½tr�o�¸<¼{·'¹:À�ºto@¹��:½z½�|D½�ºC¾w¸<½��Mû

å 5 "çæ!è ¯FéÉ(4&�ê�ë ���$ì-�$í ±
æFè ¯ �kí (6%wë ���$ì-�$í ±

X ½ ù úKø�W*¼�½*½-½$îRøUÆ�L~÷�ú�½Tù�Á�G�ù'Á�¹�³�Á�üÅù!��¾*Á@G ½*½CîRø�Æ�L~÷�ú�½Tù'ÁG
ù'Á¹E³�Á� ½ ù úKøF÷4��½$îgø�Æ'L�÷�ú�½�ù'Á�¹�³/�1��G
ùiÁCG ½-½$îRøUÆ'L�÷�ú�½�ù�Á�G�ù'Á�¹�³�ÁX ½ ¾ÝúKø�W*¼�½*½-½$îRøUÆ�L~÷�ú�½�¾:Á�G�ù'Á�¹�³�Á�üÅù!��¾*Á@G ½*½CîRø�Æ�L~÷�ú�½�¾*ÁG
ù'Á¹E³�Á� ½ ¾ÝúKøF÷4��½$îgø�Æ'L�÷�ú�½4¾*Á�¹�³/�1��G
ùiÁCG ½-½$îRøUÆ'L�÷�ú�½4¾:Á�G�ù'Á�¹�³�Á
ú~ù>ÒÝúÄX ½ ¾/�`� ½ ¾
ú�ùí÷ úMX ½ ùv�`� ½ ù
ú:æ��½r÷<�?Ò-ÁcúûéÅùd¹N��ø'LÅù ½r÷<�?Ò*Á

A üûé�¾M¹N��ø'L�¾x½r÷<�?Ò*Á
A üûé�Ó>¹§æ�:é ½r÷<�?Ò-Á
A üûé�À ¹N��ø'L�Ón½r÷<�?Ò*Á
A üûé�
M¹N��ø'L�À�½r÷<�?Ò*Á��nú�ú~ù����únú�ù

(*)4c`d�e a{ZL^3� º�¾;�wÂnr<¼G�s�{·�·g}���·nrIÌ-�Ä}:·n¼{¹D¸�À�¸<½ ¹:ºC¼N�|Ã



ÆgÆ$Û

�	� ½sÖ$Ï�Ï1Ü.Õ�ÔgÖ Ô9Ð;Î1× ë�åâï ì/��·nr�oNÂn¼y��½t¹s��·�·g}�¼}À��6½1å:¹w½��FonÀ1û

å:ï " ²`ð æ m ±ò&�( � æ ± æ (4& ì &�± � ±ò&�±.² � ± ë²`ð æ m ±ò&�( �J�`í (+%wë
· � å:ï " å 5 �*¸ � ½ ¹�¸ � ½ �{·�·g}Z¼4ÀJ�:o��4o@¹iºC½��¸��·nry¸ � ½Á¸�o@r�Ân½t¸F»Fo'º � ¼{¹s½Fo�¹~�(�*¼N�y��r�¾s¹7�,½r�N��Ã
· � å:ï u å 5 �*¸ � ½ ¹L�so@¸po
ºto@¹7�:½-À�¾;};};��¼{½�� �|onÀ�¸�½tr�¸ � o@¹Z¼{¸yºto@¹7�:½"}sr�·DºC½�À�À�½��M��o�¹~�ß¸ � ½
�{·�·g}ñ¼}ÀNÀ<o@¼G�ò¸<·"�:½�Î�Ï9Ó�ÜFØ9Þ
×«Õ�Ï9ØnÐ;ànÃ · ¹�¸ � ¼}Àzºto'À�½F¸ � ½y»Fonº � ¼{¹w½N¼4À8r�¾s¹s¹s¼�¹sÂ-o@¸N¼�¸�À�}â½Ìo�¢
ºC·n»s}w¾s¸�o�¸<¼{·'¹:o���rpo@¸<½ÉÃ · � å:ï a å 5 ��¸ � ½t¹¹�so�¸�o�º o@¹ �:½s}sr�·DºC½�À�À�½��®�|o'À�¸�½trz¸ � ½t¹-¼{¸qºto@¹��â½
À�¾;};}h�{¼{½-�M�Lo@¹@��¸ � ½tr�½N½�|D¼4À�¸pÀÐ¼G���{½�ºC·n»«}s¾s¸�o�¸<¼�·n¹:o���º1�wº1�{½�À$Ã�º�¾iº � o¾��·�·g}-¼4ÀJÓ¾×�ÓJÏ9ÒCósÕ�Ï9ØnÐ;ànÃ
¿i·'rL»Fo@¹n��og���'o@¹iºC½��ªo@rpº � ¼�¸<½�º$¸<¾sr�½�Àâ¸ � o@¸L·��k½ r�½1æ2ºC¼�½t¹6¸w»P¾;��¸<¼y};�N�9��oR�;�*·g}:½tr�o�¸<¼�·n¹:À%�n¸ � ½/�'o���¾s½
·�� å ï ��·nrO�{·�·g}iÀÐÂ'½t¹s½trpo@¸<½-�«��r�·n»ÊÀ�¸<½t¹iºC¼N�}À¯¼4À,·���¸<½t¹��}o@r<Â'½tr*¸ � o@¹ å 5«�sr<½�À�¾;�{¸�¼{¹sÂq¼{¹F»�½t»�·'rb�9�
�â·'¾s¹~����·�·g}:À$Ã �	� ½��no��{¾s½q·�� å:ï ¼4À�o��}À�·yÀ�¼�Ân¹s¼$å`ºto@¹D¸b�y��¼{¹iºCr<½�o'À�½��F¼0�Ñ¸ � ½�À�¸�½t¹:ºC¼y�L¼4À�À
}:½�ºC¼$å:½��
�*¼{¸ � o@r�r�o��9�½�'o���¾s½��
º$·�½1æFº$¼{½t¹D¸�À�rpo@¸ � ½trz¸ � o@¹.�*¼{¸ � À<º o��4o�r��no��{¾s½ÌÀ1��¸ � ¾iÀÆ½r|so'ºC½trb�io@¸<¼�¹sÂ�¸ � ½
}sr<·R�;�{½t»WÃ

] V® ¯@°�Ù ¸Yº/¹�Í�³lº+°²± ¶|³HÌHÍ�³�´�» à
· ¹F¸ � ¼4À*À�½�ºC¸<¼�·n¹s��½ªÂn¼N��½Æo@¹�·���½trd�6¼�½���·��²·'¾sr�ºC·n»s}w¼N�4o�¸<¼�·n¹yÀ�¸<rpo@¸�½tÂg��Ã4Ã-½ª¸ � ½ ¹È}wr<½�À�½t¹6¸*¸ � ½
�6½t¸�o�¼N�}À,·���¸ � ¼4À*À�¸<r�o�¸<½tÂR��¼{¹F¸ � ½qÀ�¾;�:À�½�á�¾s½t¹D¸�À�½�ºC¸�¼{·'¹:ÀCÃ
z�À<À�¾w»�¼{¹sÂ«¸ � o@¸y¸ � ½ }sr<·'Ânr�o�» ºC·'¹6¸po@¼�¹s¼{¹sÂ-¸ � ½«À�¸�½t¹:ºC¼y� � onÀk�â½ ½t¹(}s¾w¸�¼{¹D¸<·«¸ � ½È��·'r<»

}sr<½�À�½t¹D¸<½���o�¸,¸ � ½ª½t¹~�P·��/º�½�ºC¸�¼{·n¹�À6Ã Ë ÃNÆR�;�,½Ê�:½tÂ'¼{¹s�n�P·R}s¸<¼�»�¼N¡ ¼{¹sÂ>¸ � ½zî 1 �£ð4365«·R}â½ r�o@¸�¼{·'¹:ÀCÃ
Ãò½Áo�}h};�N�ñ¸��,·-À�½�}:o@rpo@¸�½�·g}w¸<¼{»y¼N¡�o�¸<¼{·'¹�} � onÀ�½�À1û�¸ � ½så:r�À�¸�og�;�Dr<½�À�À�½�ÀN¸ � ½Á¼{¹D¸<rpo�}sr�·DºC½�À<À�·nr
�so@¸poË»�·���½t»y½C¹D¸�o@¹@�!¸ � ½zÀ�½�ºC·'¹~� � o�¹~����½�À,¸ � ½ª¼�¹6¸�½trb}sr�·DºC½�À�À�·nrO�wo@¸�oN»�·���½t»�½$¹D¸tÃ
· ¹D¸<rpo�}sr�·DºC½�À<À�·nrk�so�¸�o�»�·���½t»�½t¹D¸�¼}ÀªºC·n»s}h�{½t¸�½��N�F½���¼{»�¼�¹:o@¸�¼{¹sÂs� � ½t¹ }:·�À�À�¼N�h�{½�Ã �	� ¼4Àª¼4À

onºtºC·'»s};��¼4À � ½��ã�n�N½�|n};�{·'¼{¸�¼{¹sÂq·n¾sr*·��LÀ�½t¸�o@r�r�o���·g}s¸�¼{»�¼y¡�o@¸�¼{·n¹«�6½�À�ºCr<¼y�:½��Ë¼�¹0« � o�}s¸<½tr � Ã�Ã-½
¸ � ½t¹>��·R�N��·���¸ � ¼}Àó�*¼�¸ � ·'¾sr�ºC·'¹6¸�½�|D¸�}:o�r<¸�¼{¸<¼�·n¹s¼�¹sÂ�·g}s¸�¼{»�¼y¡�o@¸�¼{·n¹ñ��onÀ4�6½ÌÀ<ºCr�¼N�:½��8¼�¹7« � o�}s¸<½ r	ê9�
¸<·yÀ�½�}:o�r�o�¸<½z¸ � ½qºC·n»y»P¾s¹w¼{º o@¸<¼�·n¹�·g}:½trpo@¸<¼�·n¹:À	��r<·'»U¸ � ½zº$·n»s}s¾w¸�o@¸�¼{·'¹:o��L·R}â½ r�o@¸�¼{·'¹:ÀCÃ
ý ¹:º$½N¸ � ½N¼�¹6¸�r�o�}wr<·DºC½�À�À�·'r��so@¸po�»�·���½t»�½$¹6¸ � onÀÊ�:½t½t¹«½���¼{»�¼�¹:o@¸�½���o�¹~�®��½ � o���½>}:o�r<¸�¼0�

¸<¼{·'¹s½���¸ � ½NÀ�¸�o@¸�½t»�½t¹D¸�À*¼{¹D¸<·�Ânr�·n¾;}iÀÆ·��xºC·n¹sÂ'r<¾s½ ¹6¸>·R}:½tr�o�¸<¼{·'¹:À1�&��½No@¹io��N�n¡t½q¸ � ½Nr�½�À�¾;��¸<¼�¹sÂ
¼{¹D¸<½trd}sr<·DºC½ÌÀ<À�·'r��so�¸�oz»�·���½t»�½t¹�¸l¸<·q½��{¼�»�¼{¹:o�¸<½�r<½��6¾w¹~�so@¹D¸*o�¹~�¾}:o�r<¸�¼4o��y�N�Nr�½��6¾s¹~�wo@¹D¸,»�·���½1�
»�½t¹D¸tÃ�Ã-½Áºto��y�,¸ � ¼4Àz·R}s¸<¼�»�¼N¡�o�¸<¼�·n¹LÎ�Ï9ÓJÓJØnÐ;ÚBÎ�ÔgÞÄÚBÏ9Ð(ØnÐ;ÚBÏ9Ð;ÚBÐgßnÃ �	� ½�r�½�À�¾;��¸<¼�¹sÂ�}sr�·nÂ'r�o@»
r<½�á�¾s¼{r�½�ÀP·'¹;�N�ZoñÀ�¼�¹sÂg��½-ºC·n»y»P¾s¹w¼4ºto�¸<¼{·'¹ñ·g}:½tr�o�¸<¼�·n¹"o'ºCr<·ÉÀ<À!½Ìonº � ½��6Ân½ �1� ·��N¸ � ½
À�¸<½t¹:º$¼N��Ã
�	� ¼4À�·g}s¸�¼{»�¼y¡�o@¸�¼{·n¹J}wr<·n�6¾:º$½�À¯·'¹;�N�>��·'¾sr*ºC·'»�»�¾s¹s¼4º o@¸<¼�·n¹q·g}:½tr�o�¸<¼�·n¹:À4��·nr,¸ � ½�À��½}:·n¼�¹6¸xÀ�¸�½t¹��
ºC¼N��½�|so�»s};��½J}sr<½�À�½t¹D¸<½��ò¼�¹¹¿�¼�Ân¾sr�½�À6Ã Ë ��½���½t¹-¸ � ·'¾sÂ � ¼{¸�Àz·'r<¼�Ân¼{¹io��*À�}:½�ºC¼0åâºto@¸�¼{·n¹�r<½�á�¾s¼{r�½��

Ç8Ç ´��>�� �®$�¯�Õ�L @���������������� >�t°*���@�� ��������@�����$���§�� > �������¬������$�>���n��¬��õô'�� 8�Õ�ª�¯�����õ���L�C�'���|�������$�D¶



ÆgÆrÌ

¸
��½��N��½ î 1 �£ð4365ñ¼{¹D¸<r<¼�¹:À�¼}ºtÀCÃsº�¼�»�¼N�}o@rd�N�9�`o Ë ê1�Ä}:·n¼�¹6¸kðR¼UÀ�¸�½t¹:ºC¼y�½�k·'r<¼{Â'¼{¹:o��N�y�«À
}:½�º$¼0å:½��«¾:À�¼{¹sÂ
Ì@Û�î 1 �xð43D5ò¼�¹6¸�r<¼{¹iÀ�¼4º À1�9�,·'¾;�B��r<½-áö¾s¼�r<½>·'¹;�N� � ºC·'»�»�¾s¹s¼4º$o@¸�¼{·'¹P·R}â½ r�o@¸�¼{·'¹:ÀCÃ
¿l¼{¹:o��N�N���no���¸<½tr�À<º o��4o�r<¼y¡�o@¸�¼{·n¹ � onÀ4}sr<·n�D¾:ºC½��NoªÀ�¾h�sÂnr�¼B�J�{·�·g}�¹s½�À�¸��g��½*·g}s¸�¼{»�¼y¡t½�¼{¸4�n�No�}��

};�N�D¼{¹sÂqoªÀ�½ ¸¯·��&��·�·g}�¸<r�o�¹:Àä��·'r<»Fo�¸<¼�·n¹:À/�6½�À�¼{Â'¹s½��N¸<·ª¼{»s}wr<·���½�¸ � ½O}:½tr
��·'r<»Fo�¹:ºC½*·��Ç»�½t»�·'rb�9�
�â·'¾s¹~�K}wr<·nÂ'r�o�»FÀCÃ �	� ½�À�½-¸<rpo@¹:À½��·nr�»Fo@¸�¼{·n¹iÀ2¼�¹:º1��¾~�6½«¾s¹sr�·g�y�0��o@¹~�©� ã�o@»���� � ¼}º � og�;�Dr<½�À�À�½�À
»�½t»�·'rb�zr�½1��½tr�½t¹:ºC½�À%��o@¹@����·�·g}�}:½tr<»�¾s¸po@¸<¼�·n¹&�9� � ¼}º � og�h�6r<½�À�À�½�À*º onº � ½�r�½1��½tr�½t¹:ºC½�À$Ã���onº � ·��
¸ � ½�À�½ª·g}s¸�¼{»�¼y¡t½�¸ � ½�}sr<·'Ânrpo@»ü���y½�|�}h�{·n¼�¸<¼�¹sÂzr�½t¾:À�½ª·����so@¸poã�'o��{¾s½�À$Ã

] �Ç Ø[¹/º+Ù�º/±[Í�³lº+±¡»jÎ�±E³HÌHÍ�¸�Ì�°Éÿ£´/Ð�Ð�°zÌÚ÷ °�ø|´ Ù ´�±G³

z>Àô�wr<¼{½%�~��»�½t¹D¸<¼�·n¹s½-�Ë¼�¹!¸ � ½>}wr<½�ºC½-�6¼{¹sÂ�À�½�ºC¸�¼{·n¹ñ�s¼{¹D¸<r�o�}sr<·Dº$½�À<À�·nrI�so@¸poP»�·���½t»�½t¹�¸�onÀ<À�·DºC¼0�
o@¸<½-���*¼�¸ � À�¸<½t¹iºC¼N�ÇºC·n»s}w¾s¸�o�¸<¼{·'¹:À¯¼}À¯½���¼{»�¼�¹:o@¸�½��>�n�P½t»«};�{·��D¼{¹sÂª·n¾wr*·��ÇÀ�½t¸�o�r<rpo-�y·g}s¸�¼{»�¼y¡�o-�
¸<¼{·'¹�Å0ÆrÁ�Æ1Ç|Ã�º�¼�¹:ºC½Ä« � o�}s¸<½tr � �*o'À�½t¹D¸<¼{r�½��N�«�6½���·'¸<½���¸�·��6½�À�ºCr<¼y�s¼{¹sÂ�¸ � ¼4À*·g}s¸�¼{»�¼y¡�o@¸�¼{·n¹ñ�;�,½
�6·F¹s·n¸��6¼}À<ºC¾:À�À>¼{¸���¾sr�¸ � ½ r � ½tr<½�Ã���·��,½r��½tr��:¼{¸>¼}À>¼{»s}:·nr�¸�o�¹6¸�¸<·F¹s·'¸<½�¸ � o�¸>�D¾s½P¸�·F¸ � ½�o��0�
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½ ë	ì���ë#êÈä����3î�ë&Ojï é ã5ð>ïLô	ô é ê�î ðfä%ì.î�ï(ê é ê�î3ï(ê�î3ê�ñeï���ì4î3ô	î�h�ä�ì4î3ï(ê(R�äLíEíJ��ï&T�êÏî3ê�`µî�ñ é ã4ë
^8ö v9·8ö)����îHí*ã4ë�í é ��ìòímî3êCïLê� �1K£ï é ã5ðfï(ô	ô é ê�î3ð#ä�ì4î�ïLêeï���ë9ã¬ä%ì.î�ïLê@í�M@ë#î3ê�ñ)��ë9ãLK£ï(ã.ô	ë&O�Rµä�ê	O¾ã.ë�U
O é ð>ë�í*ì���ë5ë�që�ð é ì.î�ï(êjì.î�ô	ëIM��1�xv���T���ë#êÈð>ïLôQ�@ä%ã.ë&O±ì.ï²ì���ëAð>ï(êì4ë$q8ìJU¹ï���ì4î3ô	î�h#ë[O\]Fë#ã¬í�î�ïLê�ö
�������8î3ê�ñ	ì��<ë5ô	ë#ô	ïLã��	ï���ì4î3ô	î�h�ä�ì4î3ï(ê@í,O8ë�í.ð>ã4î�M�ë[Oeî�ê�XFë�ðfì4î�ïLê�^8ö¿·Åã.ë&O é ðfë&Oeì���ë5ë$q8ë�ð é ì4î3ï(ê
ì4î�ôAëEä�ê�ï(ì���ë#ã5vi�%�Aö3����îHípc@ê@ä&�Z]Fë9ã¬í�î3ï(êr�@ä(ígã.ë&O é ðfë&O±ì���ë5ë�që�ð é ì.î�ï(ê²ì.î�ô	ë*ï&KTì���ëbï(ã4î3ñ(î3ê@ä��
��ã4ïLñ(ã¬ä�ô�M%�²ú�v��~R�ë�« é î ]Lä��3ë#êì,ì4ïAä5íL�@ë#ë[O é �eï&KJ�ö v$^%�

� ëqí�ì�í�ï(ô	ë9ï(ê�ë�ì���î�ê�Â5ì��@ä%ì?T,ë��@ä�]Fërð!�<ïFí�ë9ê ©JW Ã�Êþí�q%����%K ð>ï(ô~��î �3ë#ã6äLí,äbí�ì4ãòä�T'ô²ä�ê(RST,ë
�@ä�]FëWð>ï�����ë�ð>ì.ë&O²í�ïLô	ë5ä�OO8î�ì.î�ïLê@ä��F�@ë#ãJK£ï(ã.ô²ä%ê@ðfëEê é ô\M@ë#ãòí>ö ½ ë5ñLë#ê�ë#ãòä%ì4ë[Ojä2ì���î3ã�O1]Fë#ãòí�î3ï(ê
ï�K¨är^[U#�@ï(î�êìbí�ì.ë#ê@ð>î��Jð>ï(ô~� é ì¬ä�ì4î3ï(ê(R�ì���î í*ïLê�ë é í�î�ê<ñeä�ã4ãòä[�ÎíJ�8êì¬ä&qÎí�î3ô	î �Hä%ã¨ì4ï²ì���ëA�[U#�@ï(î3ê8ì
í�ì4ë9ê@ð>î �ríL�<ï�T�êzî3êD`$î�ñ é ã4ë�^8ö�v(ö�����îHíQ^[U#�@ï(î�êì²í�ì4ë#ê@ðfî �rð>ï(ôQ� é ì¬ä�ì4î�ïLê&ï(ê���zð>ïLôQ� é ì.ë�í?ì���ë
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v Ñ yzv Ñ �z��� ÿ � � ���F�
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v Ñ yzv Ñ �z��� ÿ ����� � �@�F�
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�J� ÿ � � ��y�v'

�F��8�@�
�F�8��@�
Ú�Û�Ü"ÝµÞ�ß ��à\�� â6ã.ï�M�3ë#ô�^Wä[K£ì.ë#ã é ê�ã.ï�����Uªä%ê	O�U��¬ä%ô�ö



v���v

0 

100 

200 

300 

400 

500 

E
xe

cu
tio

n 
tim

e 
(m

s)

64 128 192 256 320 384 448 512 
Subgrid size (squared)

 

 

 

 

 

Original program

Offset arrays

Context Partitioning

Communication Unioning

Memory Optimizations
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î�êì4ë#ã.î�ï(ã¨ë��3ë#ô	ë#êì¬íJï�KTì���ë5ôÅä%ì4ã.î q���ì��@ä%ìrî í�R"ë���ë#ôAë#ê8ìòí,�´þÁuU�vEî�êjëqä(ð��tO8î3ô	ë#ê@í�î�ï(ê ö3� ñLã¬ä&��
ð>ï(ôQ��ä%ã4î3ê�ñ	î3ì¬ígë�që�ð é ì4î�ïLêeì.î�ô	ëkì4ïAì���ë5ïLì���ë#ãkìJT,ï�^[U#��ïLî�êìbí�ì4ë9ê@ð>î �uíL�@ë�ðfîdc"ð#ä�ì4î3ï(ê@ígîHígñ(î�]Fë#ê
î�êr`$î�ñ é ã4ë�^öþ�%vLö����<ë ©JW Ã�q�� ���KJð>ïLôQ��î���ë#ã}T�äLí é í�ë[O±î�êNä&� ��ð9ä(í�ëqí>ö

© ì*îHípï�M%]î�ï é ígì��@ä%ì*ì���ëNq�� �x�%KTð>ïLôQ��î �3ë#ã,îHígä&M��ë5ì.ï	ô	î3ê�î�ôWî�hfë*ì��<ëEî�êì4ë9ã���ã.ïð>ë�í4í�ï(ãrð>ï(ôCU
ô é ê<î ð#ä�ì4î�ïLê(RS��ã4ë$]Fë#ê8ìJì���ë*ñ(ë9ê�ë#ã¬ä�ì4î3ï(ê²ï�Kuî�êì4ãòä���ã.ïð>ë�í4í�ï(ã¨ð>ï��%�î�ê<ñR�ä�ê	O	ï���ì.î�ô	î3h#ë�ì��<ëkð>ï(ôCU
� é ì¬ä�ì4î3ï(ê5K£ï(ã6ì���ë¨ä%ã.ã¬ä���UªíL�êì¬ä�qWí�ì4ë#ê�ð>î ��ö © êNK�äLð>ì�R(ì���î íuíL�@ë�ð>î`c"ð#ä%ì.î�ïLê5ï�K"ì���ë�ÂFë9ã4ê�ë�����ã.ï�O é ð>ë&O
��ë9ãLK£ï(ã.ô²ä%ê�ð>ëJê é ôCM@ë#ã¬í@ì��@ä�ì6ì4ãòä(ð¬ÂFë&Ogï é ãFM@ë�í�ì��@ë#ãLK£ïLã4ô²ä�ê@ð>ëJê é ô\M@ë#ãòípK£ïLã6ä&� ����ã4ï�M��ë#ôºí�î�h9ë�í
ë�q�ðfë���ì,ì���ëI� ä�ã4ñ(ëqí�ì�RT��<ë#ã4ëIT,ëI�@ä�Oeä)v�sS� ä�O%]Lä�ê8ìòä%ñ(ë;ö

���<î í3O8ë9ô	ï(ê@í�ì4ãòä%ì4ëqígì���ë���ã4ï�M��ë9ô�T�î3ì��Îð>ïLôQ��î���ë#ã�ï���ì4î3ô	î�h�ä�ì4î3ï(ê@í�M@äLí�ë&O é ��ïLê���ä%ì4ì.ë#ã4ê
ô²ä%ìòð!��î3ê�ñ�ö ½ ��ë#êÎì���ëAð>ïLôQ��î �3ë#ã¨î íEä&M��ëWì4ïNô²ä%ìòð!�Îä)�@ä%ì.ì4ë#ã.êCî3êCì���ë é í�ë#ã#Ê¿í3��ã4ïLñ(ã¬ä�ôtR$î3ì
ð#ä%êr��ã4ï�O é ð>ëEë�q<ð>ë�����ë#êìJð>ï�OëFö W é ì�î�Kuì���ë é í�ë#ã#Ê¿í���ã4ïLñ(ã¬ä�ôyO8ë�]î ä%ì.ë�í�íL�3î�ñ��8ì�� �SRì���ëbð>ïLôQ��î �3ë#ã
ð#ä%ê�ê<ï(ì�ô²ä�ì¬ð��Wä��@ä�ì4ì4ë9ã4ê²ä�ê	O2ì��<ëkð>ï�O8ë¨î�ì?��ã4ï�O é ð>ë�í�îHí6ô	ë&O8î3ïð>ã4ë¨ä�ì�M@ë�í�ì9ö © ì,î í6î3ôQ�@ï(ã4ìòä%êì
ì4ïEê<ï(ì4ë¨ì���ä%ì,ì���ërí�ì4ë9ê@ð>î ��ð>ï(ôQ�<î � ä�ì4î3ï(êWí�ì.ã¬ä�ì4ë#ñ��2ì��@ä%ì?T,ë��@ä�]Fë,��ã4ë�í�ë#êì4ë&O5�@ä%êpO%��ë�íJä&� �@ì���ã.ë#ë
íL�@ë�ð>î`c"ð#ä%ì.î�ïLê@íEï�Krì���ër^�UV�@ï(î3ê8ìWí�ì4ë#ê�ð>î �Të�« é ä�� ����TTë�� ��öt���@ä�ì2îHí�M@ë�ð#ä é í�ë²ï é ã	ä&��ñ(ïLã4î3ì���ôiî í
M@ä(í�ë&O é �@ïLê±ì���ëbä%ê@ä&� �<í�îHí�ä%ê	O	ï��<ì4î�ôAî�h�ä�ì4î�ïLê2ï&K6ì���ëIM@ä(í�ëbð>ï(ê@í�ì4ã é ð>ì¬í é ��ïLê1T���îHð!�Åí�ì4ë9ê@ð>î �Hí
ä%ã4ë5M é î �3ì#ö _¨é ãrä��3ñ(ïLã4î�ì���ô îHí3O8ë�í�î�ñLê�ë&O±ì.ïQ�@ä�ê	O%��ë5ì���ëN�3ï&T,ë�í�ì*ð>ïLô	ô	ïLê1Oë#ê�ï(ôAî�ê@ä�ì4ï(ã��Nä
K£ï(ã4ô³î�êì4ï5T���îHð!�²ï é ã*ð>ïLôQ��î���ë#ãJð9ä%êeì.ã¬ä�ê@í.K£ïLã4ô ä�����í�ì.ë#ê@ð>î���ð>ïLôQ� é ìòä%ì.î�ï(ê�í>ö
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CSHIFT specification

Purdue Problem 9

Array syntax

Ú�Û�Ü"ÝµÞ%ß ��à �"� ùJï(ôQ�@ä�ã4îHí�ï(ê²ï&KJì���ã.ë#ëI^�UV�@ï(î3ê8ìrí�ì.ë#ê@ð>î���íJ��ëqð>îdc"ð9ä%ì4î3ï(ê@ífö

*,+.* BD4=A�@F>	4F¡�¢ £�6	¤

_ ê<ëgï&K�ì��<ëpc@ãòí�ìTô²ä��4ï(ãuë��"ï(ã4ìòí�ì.ïEíJ�@ë�ð>îdc�ð#ä���� �5ä�OO8ã.ë�í4íJì���ë¨ð>ïLôQ��î�� ä%ì.î�ïLê5ï�Kµí�ì4ë#ê�ð>î �@ðfï(ôQ� é U
ì¬ä%ì.î�ïLê@í¥K£ïLã,ä�O8î í�ì4ã.î M é ì.ë&O�U�ô	ë#ôWï(ã��aôÅä(ð���î�ê�ë?T�äLí ì���ërí�ì4ë9ê@ð>î ��ð>ï(ôQ�<î ��ë9ã¦K£ïLã�ì���ëkùTÃPU���R�ä��Hí�ï
Â8ê�ï&T�êÈä(í*ì��<ëWð>ï(ê�]Fï�� é ì4î3ï(êjðfï(ôQ��î���ë#ã�§��(·R���Ð�R(��^�¨¹ö�����ë��Në���î3ô	î�ê@ä�ì4ë&O	ì���ë5î�êì4ãòä���ã.ïð>ë�í4í�ï(ã
O�ä%ìòäeô	ï&]Fë#ô2ë9ê8ì¨ä�ê	OCï��<ì4î�ôAî�h#ë&Oeì���ëWî�êì4ë#ã���ã4ïð>ëqí4í�ïLã5O�ä�ì¬ä²ô	ï&]Fë#ô	ëfê8ì,M%�jë$q%��3ï(î3ì4î�ê<ñ±ì���ë
ùTÃPU��ÊþíZ�@ï�����íJ��î�K£ì ð>ï(ô	ô é ê�îHð>ä�ì4î3ï(ê~§ Ðq��¨¹ö7����ë�c�ê@ä��@ðfï(ôQ� é ì¬ä%ì.î�ïLêNT�äLíF��ë9ãLK£ï(ã.ô	ë&O3M�����ä%ê	O�U
ï���ì.î�ô	î3h#ë&ON��î�M�ã¬ä�ã��bô	î ð>ã.ïð>ï�O8ë¨ì��@ä�ì,ì.ïFï(ÂAä�O%]Lä%êì¬ä�ñ(ëkï�Kuí�ë�]Fë#ãòä���3ïFï��²ì4ãòä%ê@íVK£ï(ã4ôÅä%ì4î3ï(ê@íTä%ê	O
ä2íJ��ëqð>î ä&��î�h9ë&O2ã4ë9ñ(î í�ì4ë#ã¶ä�����ïð#ä�ì4î�ïLêjí.ð!��ë9ô	ëFö

_¨é ã�ñLë#ê�ë#ãòä�� ð>ï(ôQ�<î � ä�ì4î3ï(êWô	ë#ì��<ï�O8ï��3ï(ñ��C��ã.ï�O é ð>ë�í�ðfï�O8ë*ë�« é î ]Lä&��ë#êìJì4ï5ì���ä%ì���ã.ï�O é ð>ë&O
M%�Nì���îHíaíJ�@ë�ð>î ä&��î3h#ë&Oeðfï(ôQ��î���ë#ã9ö ½ ëCM@ï(ì��Cë��3î�ô	î3ê@ä%ì.ëkî�êì4ã¬ä&��ã4ïðfë�í4í�ï(ã5O<ä%ì¬ä	ô	ï&]Fë#ôAë>êì¨ä%ê	O
ô	î�ê�î3ô	î`h#ë¨î�êì4ë#ã���ã4ïð>ëqí4í�ïLã3O<ä%ì¬äWô	ï&]Fë#ô	ëfê8ì9ö ½ ëÀä�� í�ï²íL�<ï�T���ï&T�ï é ãgô	ë9ì���ï�ONð#ä%êNë�q%�x��ï(î3ì
M�î�U.O8î�ã.ë�ð>ì.î�ï(ê�ä��¨ð>ïLô	ô é ê�î ðfä%ì.î�ï(ê9RJí�î�ôAî � ä�ãkì4ï�ì���ë)�@ä%ãòä�� �3ë��¨ð>ïLô	ô é ê�î ð#ä�ì4î3ï(ê���ë9ãLK£ï(ã.ô	ë&O�M��
ì���ëC�@ï�� �<íL�<î�K£ìkã4ï é ì4î3ê�ëFöC`$î�ê�ä�� ���SR�ï é ã é í�ëWï�K¶ì���ë é ê�ã.ï�� �©U�ä�ê	O�U��¬ä%ôª��ïFï��Cï���ì4î3ô	î�h�ä�ì4î3ï(ê@í*äLð!U
ð>ï(ôQ�x��î íJ�Cì���ë²í.ä%ô	ë)O<ä%ì¬äeã.ë é í�ë²ä(í5ì���ëÅí�ì4ë9ê@ð>î �Tð>ïLôQ��î���ë#ã9Êþí\z[«5¬�nk#h ®�¯iJ°il±�h n,¯$²Fm� ³�{ö © ìbî í
��î�ÂFë$� �5ì���ä%ì�ï é ã5z¬íLT¶ä%ì��	{wT�î�� ��M�ëbí�ô²ä�����ë#ãJì���ä%êeì���ïFí�ë é í�ë&OQM��2ì���ëbí�ì.ë#ê@ð>î���ðfï(ôQ��î���ë#ã9ö�����î í
î í3M@ë�ð#ä é í�ëQTTëWð>ï(ê@í�îcO8ë9ãaôÅä(ð���î�ê�ë�M@ä��Hä%ê@ðfëSRZT���ë9ã4ë�äLímì���ë��Îð>ïLê@í�î|O8ë#ãkï(êx� �jì��<ë2ê é ôCM�ë9ãgï&K
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���<ë±ùTÃPUª�²í�ì4ë9ê@ð>î � ð>ï(ôQ�<î ��ë9ã��@ä�Ojô²ä%ê��)��î3ô	î�ìòä%ì4î3ï(ê@í���ï&T,ë$]Fë#ã#ö © ìkð>ï é �cOjï(ê���1�@ä�ê	O%��ë
í�î�ê<ñ���ëiU�í�ì¬ä%ì.ë#ô	ë#êì�í�ì4ë#ê�ð>î �Hí>ö�����ëÀí�ì.ë#ê@ð>î��(�@ä�O²ì4ïQM@ë5íJ�@ë�ð>îdc�ë&O é í�î3ê�ñ	ì��<ëEl Ë n$o Ì8Í î�êì4ã.î�ê@í�î ð��
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ô²ä%ìòð!��î3ê�ñRJì��<ëÎí�ì4ë9ê@ð>î ����ä�O'ì4ï´M�ëjî3êzä�]Fë9ã��&íJ��ëqð>îdc"ðQK£ï(ã.ôj´jä�í é ô ï&KEì.ë#ã4ôÅí�RJë�ä(ð��'ï&K
T���î ð��5î íJäkð>ïFë>üÅð>î�ë9ê8ìµô é ��ì4î��� �Fî3ê�ñ¨äkíL��î©K£ì6ë�q���ã4ëqí4í�î3ï(ê�öuÁgïI]Lä%ã4îHä%ì.î�ï(ê�í¥TTë#ã4ë��@ï;í4í�î�M��ë;öF�gê	O
c@ê@ä���� �SRFì���ë3��ã.ï(ñ(ãòä%ô	ôAë#ãF�@ä�O2ì4ï5ã.ë�ð>ï(ñLê�î�h9ëgì���ë*í�ì4ë#ê�ð>î �"ð>ïLôQ� é ìòä%ì4î3ï(ê(RFë�qì4ãòä(ð>ìJî3ì=K£ã4ïLô ì���ë
��ã4ïLñ(ã¬ä�ô ä%ê	O)�� äLð>ëkî�ì�î�ê²î3ì¬í,ï&T�êNí é M�ã.ï é ì.î�ê�ëbì4ï5M@ë5ðfï(ôQ��î���ë&O5M��2ì���ëbí�ì4ë9ê@ð>î � ð>ï(ô~��î �3ë#ã#ö

_¨é ã ð>ï(ôQ�<î � ä�ì4î3ï(êkí.ð!��ë9ô	ëF�@ä�ê	O%��ëqí6ä*í�ì.ã4îHð>ìµí é �@ë#ãòí�ë#ìuï�K��@ä%ì.ì4ë#ã.ê@í(�@ä%ê	O���ë&ONM��kì���ë¨ùTÃPU��
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