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g�´Ác¤´ÁÏ ¼ÎÙ�Ù��E� ¿Xå��e½EÔ�~3��� ´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�PÈfá

g ´ÉÈ Ö z}z��fz ¼Î�mye½çÅÜ�}�E� ´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�æg�á
g�´ÉÈÜ´�� v9w²½Ew²|��E��¿ î �Pÿ � ´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�æg�Ê
g�´ÉÈÜ´Ác ¼ÎÙ�Ù��E� ¿ î �Pÿ � ´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�1Ïed
g�´ÉÈÜ´ÉÈ v9w²½Ew²|��E��¿3å��e½EÔ�~3��� ´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�1Ïed

Ï



g�´ÉÈÜ´Ëg ¼ÎÙ�Ù��E� ¿Xå��e½EÔ�~3��� ´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�1Ïed
g ´Ëg ÍÎÔ�~3w_z}�E�æy{½ Ö Â x/w_z}�E~3w_��|�� ´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�1ÏÜ�

g�´Ëg ´�� ØÜx/w_w²Ù�Ä6w_�é|�� ´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�1ÏÜ�
g�´Ëg ´Ác µ y{�äãQÿ�yez}Ù Ö z�z}�fz ÄFw²�}|�� ´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�1Ïeá

g ´ÁÏ å��f���_½�Ô������f��� ´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹fd
g ´É¹ ØÜ�e�2|Ýÿ�yez�w¶¼Î×{ye��½:yeÀ ½Ew ´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹fd

g�´É¹Ü´�� º ü Í¾Ò/¼�å â ´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹ �
g�´É¹Ü´Ác �í¼�Ä º+¼ µ ´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹ �
g�´É¹Ü´ÉÈ Ä ��w¥ÍÎ¼�Þ�º-��À�z�y{z}Å ´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹ �
g�´É¹Ü´Ëg î w_���ä��w_½-ye� ÙýÞßz�ye¿e¿ þ � ¼Î½E¿f�ez���|���~3� ´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹�c
g�´É¹Ü´ÁÏ 5 �my¨| þ ��� w²ÿ ���»�eÔ�z ye½E¿e�fz��ç|���~3� ´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹fÈ

° �;r6¯q¯Sk�iP§ �¤³�«
��¦F¦ � ¢ ® l©t � u �¤³6	
� h¥¡ ®-�87 ¡/i��1ª �íø l2ù/¡m� �¤® hjª6¡/� � u_¬Y§]ú-k�te�P¡=i{loû�k �1lo¡/¢ �¤³6	

¼ ´��:9 )<;�=(+?>A@CB 9 ,ED ´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹�Ç
¼ ´ÁcF9 )<;*G<+?>A@CB 9 ,ED ´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�1ÇfÏ
¼ ´ÉÈIH?9KJ % L<. JKM ; J�9 ,ED ´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�Páeg

N ÷ � u��1l ¢-n�hj¡ ®6�O7 ¡/i3�1ª � hjª6¡/� � u²¬Y§QP�¡/r-�1l©¢ � u �SR=³
µÎ´�� > 9 LT>A@SU J&J ,�D ´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�Pá�Ç
µÎ´Ác > 9 LT>A@SU�+CBV,�D ´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�PÊf¹

h W � ÷ ps� N h¥¡ ®-�X7 ¡=iB�1ª � �Y§-¯S¯ � �Pi¨l tY� � ¯ql ®-��� ¢6l2� �X��� ¢ � i1km�©l©û �¤®
� l©n � ¢8ù�k�� r �íø i1¡=�R� � ¯ ö 
/£
å ´ç� %S%Z'*)(+-,[. ´¸´¥´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¾cedfÈ
å ´Éc 9K\ L \K]T9(] ,/. ´¥´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¾cÜ�f�

¹



å ´ËÈ '�)(^ L J<]�J ,[. ´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¾cÜ�1c
� h¥¡ ®-�87 ¡/i$0Ð¦ ® k �1l©¢-nB�1ª � ë¸ì ú+kmte�P¡=i¨l©û�kÜ�1l©¡/¢ ö �¤°

v ´ç� L�) 9 >�B 9 %_,ED ´¥´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¾cÜ�1Ï
v ´Éc L�) 9 >�B 9 % \ ,ED ´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¾cÜ�PÊ
v ´ËÈ`J L&LT>�B 9 %_,ED ´¥´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¾cfcfc
v ´ gaJ L&LT>�B 9 % \ ,ED ´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¾cfcfÇ

N l©�F�©l©¡=n=i1k�¦Rª/§ ö £ ö

Ç



b c ��� �ed f gih jF���

�e´É¹ ´ç� º-w�×fw²½ �Kk!c y{��Ù ÈLµ º-¼9Øq�fx8w²z�y{|��E�f� �Óye��Ù�|�� w�Ûm�fx��3ye��Ù ~3w_~3�fz}Å
z�w²�ow²z�w²���_w²�¾z�wmlQÔ��Ez}w_Ù ´í´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´ðg�á

c¤´É¹ ´ç� ØÜx8w²w_Ù�Ô x��Î�{�R�fÔ z��²�ÜÙ w_� �_�f~3xmyez}w_ÙÐÿ ��|��íº ü ÍÎÒ8¼�å â �_�¤Ù�w ´�´¸´¥´¸´¥´è¹�Ï
c¤´É¹ ´Éc å��f~�x�yez������f���e�F���fz}~jÿ �E�}w¶Àmye�äã�ÿ�y{z�Ù�w²z�z}�fz�� ´ ´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´è¹�Ç
c¤´É¹ ´ËÈ�Ö z}z��fz}� �E�Ð�_�f~3x�Ô |�w_ÙÐz�y{��ãX�o�fz-n*oKp&n�o ´�´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´è¹�Ç
ÈÜ´Ëg�´ç� ñßxÜ|��E�e�����o�fzrq&q&Ltsj���O%&%('*)(+-,/. ´ ´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´èáf¹
ÈÜ´Ëg�´Éc ñßxÜ|��E�e�����o�fzrq&q&L*G����O%&%('*)(+-,/. ´ ´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´èá�Ç
ÈÜ´Ëg�´ËÈ ñßxÜ|��E�e�����o�fzrq&q&LSu����O%&%('*)(+-,/. ´ ´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´èáfá
ÈÜ´Ëg�´ gÎÑ ½E�fx � �_�f~3xmyez}w_Ù�ÿ ��|��»�²�f~3x�Ô |äy¨|��E�e��|��E~3w9�e� îÎî v9� ´I´¸´¥´¸´¸´¥´¸´¥´èÊfd
g ´Ëg�´ç� ÍÎ�fz}~jÿ �E�}wßÀmye�äã�ÿ�y{z�Ù�w²z�z}�fz �o�fzwvyx!v{zL�ez�Ù�w²z �ædfd ´�´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹fd
g ´Ëg�´Éc ÍÎ�fz}~jÿ �E�}wßÀmye�äã�ÿ�y{z�Ù�w²z�z}�fz �o�fzwvyx!v{zL�ez�Ù�w²z � w}| Ê ´ ´¥´¸´¥´¸´¸´¥´¸´¥´¸�P¹fd

á



b c ��� �ed ~ c���� � ���

�e´É¹ ´ç�!µ º+¼ßØ�Ûm�fxÐz�y{|�w¶�f� ü µ � î Ø ¹fdfded��fÏeÊfdÜ´q´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´ðg�Ê
c¤´É¹ ´ç� å��f~�x�yez������f���e�F��x/w_w²Ùí�o�fz Ù ���8w_z�w²��|�� ´R´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´è¹eg
c¤´É¹ ´Éc ØÜx8w²w_Ù z�y{|��E� �e�Îx��ç×f�e|�w_Ù �_�¤Ù�w_�ï�P×fw²z�º+¼¾Ò8¼�å â �_�¤Ù�w²�ï�o�ezÕ|���w��oÔ�½�½

z�ye��ãX�æye�}w ´ ´¥´¸´¥´¸´¸´¥´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´è¹f¹
ÈÜ´ÁÏÜ´ç� ÒFw_zé�o�fz�~�ye���²wWx�z��e·�½Ew��o�fz�~�y¨ÂÜ�E~jÔ�~ À�ye�äã�ÿ�yez}Ù w²z�z��ez k��_�/���� � �?� k �e�

�_�f~3x�Ô |�w_ÙÐ·m����|�wßw_��¿fw_��×{ye½EÔ w_��ye��ÙÐw_��¿fw_��×ew_�²|��fz�� ´8´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´èÊ�Ï
ÈÜ´ÁÏÜ´Éc ÒFw_zé�o�fz�~�ye���²wÐx�z��e·�½Ew��o�fzÕ|���wÐz�w_½Ey{|��ç×fw�z}w_����Ù�Ômye½ k��?� �� � �� � k �e�Î�_�f~��

x�Ô |�w²Ù»·�����|�w¸w²�E¿fw²��×ey{½EÔ�w²� ye��Ù»w_�E¿ew_��×fw²�²|��ez�� ´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´èÊf¹
ÈÜ´ÁÏÜ´ËÈ ÒFw_zé�o�fz�~�ye���²w�x�z��{·m½EwR�o�ez;�_�f� Ù���|��E�f�ß�QÔ�~ÕÀ/w_z k(� � � x � k �e�¤�P×fw_z�ye½E½{|�z�y{������o�fz�~�y{|����f��~�y{|�z}�çÂ�x ´�´¶´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´èÊ�Ç
ÈÜ´ÁÏÜ´ g ÒFw_zé�o�fz�~�ye���²wWx�z��e·�½Ew��o�fz�~�y¨ÂÜ�E~jÔ�~ À�ye�äã�ÿ�yez}Ù w²z�z��ez k��_�/���� � �?� k �e�

�_�f~3x�Ô |�w_ÙÐ·m����|�wßw_��¿fw_��×{ye½EÔ w_��ye��ÙÐw_��¿fw_��×ew_�²|��fz�� ´8´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´èÊfÊ
ÈÜ´ÁÏÜ´ÉÏ ÒFw_zé�o�fz�~�ye���²wÐx�z��e·�½Ew��o�fzÕ|���wÐz�w_½Ey{|��ç×fw�z}w_����Ù�Ômye½ k��?� �� � �� � k �e�Î�_�f~��

x�Ô |�w²Ù»·�����|�w¸w²�E¿fw²��×ey{½EÔ�w²� ye��Ù»w_�E¿ew_��×fw²�²|��ez�� ´¸´¸´¸´¸´¸´¥´¸´¥´¸´¸´¥´¸´¥´¸�Pd �
ÈÜ´ÁÏÜ´Ë¹ ÒFw_zé�o�fz�~�ye���²w�x�z��{·m½EwR�o�ez;�_�f� Ù���|��E�f�ß�QÔ�~ÕÀ/w_z k(� � � x � k �e�¤�P×fw_z�ye½E½{|�z�y{������o�fz�~�y{|����f��~�y{|�z}�çÂ ê¥´ Í��e|�wß|�� w¸½Eye�}|�|Ýÿ���½E�E� w_� yez}w¶�_�f�����_��Ù�w_��| ´W´¸´¥´¸�Pd�c
g ´Ëg�´ç� å��f~�x�yez������f���e�F��x/w_w²Ùí�o�fz-n&�S�SoS���*�Xÿ ��|���� � � �o�ez�Ù ���8w_z�w²��|�� ´�´¥´¸�1ÏeÈ
g ´Ëg�´Éc å��f~�x�yez������f���e�F��x/w_w²Ùí�o�fz-n&�S�SoS���*�Xÿ ��|���� � �3  c �o�fz Ù��¡�Yw²z�w_��|�� ´�´¸�1Ï{g
g ´Ëg�´ËÈ å��f~�x�yez������f���e�F��x/w_w²Ùí�o�fz-n&�S�SoS���*�X�o�fz Ù��¡�Yw²z�w²�Q|�¢ ´�´¥´¸´¥´¸´¸´¥´¸´¥´¸�1ÏfÏ

Ê



g ´Ëg�´ g å��f~�x�yez������f���e�F��x/w_w²Ùí�o�fzr£�n&n*oS���*�Xÿ ��|���� � � �o�ez�Ù ���8w_z�w²��|�� ´�´¥´¸�1Ïe¹
g ´Ëg�´ÉÏ å��f~�x�yez������f���e�F��x/w_w²Ùí�o�fzr£�n&n*oS���*�Xÿ ��|���� � �3  c �o�fz Ù��¡�Yw²z�w_��|�� ´�´¸�1ÏfÇ

�Pd



¤ h �í� � g¦¥>�

5 w3�_�e������Ù�w_z¸ye½�¿f�fz��ç|���~3�¾�o�fz9|���z�w²w�x z��fÀ�½�w_~3�¶�E�W�QÔ�~�w²z����æye½�½��E��w_yezßye½�¿fw_À�z�y�§¶�_�f~��
x�Ô |��E��¿j|���w9x��ç×f�e|�w_Ù»å����e½Ew_�}ã�ÅX�©ye��|��fz}�Eàæy¨|��E�e� k ���f½ç×Ü����¿j|���w9��w²~���Ù�w²·�����|�w¾¿fw²��w_z�ye½E��à_w_Ù
w_��¿fw_��×{ye½EÔ wßx�z��fÀ ½Ew_~ ye��ÙÐÔ�x/Ùmy{|�����¿Ó|���w¸ë¸ìõ�©ye��|��fz}�Eà_y{|����f� ´

Ñ �fzé|�z�ye� ÇfÇ �_�¤Ù�w_�ßw Â ���}|ß���ýº+¼9Ò/¼�å â �o�fzÎ�_�f~3x�Ô |��E��¿3|���w3å�� �f½Ew²��ã�Åí�©y{�²|��ez��Eà_yZ�
|����f� � ÿ �ç|����eÔ |�x��ç×f�e|��E��¿ � �e�¥yS�}Å¤~3~�w�|�z}�E�ýx/�f���ç|��ç×fw�Ù w²·m���ç|�w ~�y{|�z}�çÂ Ô��}�E��¿ º+w�×fw_½
c ye��Ù ÈWµ º+¼ßØ ´�ü � º ü Í¾Ò/¼�å â |���w²z�wÐ�E�ÓyWº+w²×ew_½ �»µ º+¼ßØqz��eÔ |�����w��o�fzÕ�²�f~�x Ô |¨�
�E��¿Ó|���w¥å����f½Ew²��ã�Å��©ye��|��fz}�Eàæy¨|��E�e��ÿ ��|��Ð�²�f~�x ½Ew²|�wßx���×e�e|�����¿ï�e�Ryï�éÅ¤~�~3w²|�z��E�ßx/�f�}��|��ç×fw
©}ª¬«�­ Ù�w²·�����|�w�~�y{|�z}�çÂ ´35 w�x z�w_�}w_��|U|Ýÿ!�ß��w²ÿNye½�¿f�fz}��|�� ~��-ye� Ù Ñ �ez}|�z�ye� ÇeÇ º+¼9Ò/¼�å â �
�}|ÝÅ¤½Ewj�_�¤Ù�w_�¾�o�ez¾�_�e~�x�ÔÜ|��E� ¿�|�� �E�¾x ��×f�{|�w_Ùí�©ye�²|��fz���àæy{|��E�f�4§��f��wÕÔ��}�E��¿�º-w�×fw²½ cXµ º+¼9Ø
ye��ÙN�f��w»Ô�������¿qº+w²×ew_½ ÈSµ º+¼9Ø ´®5 wí�}���Pÿ |��my{|��f� ~��¤Ù�w²z��]~�ye�ä������w_�Ó|���w���w�ÿ
�_�¤Ù�w_�¥�æye�SÀ8w3~Xy{�QÅ |��E~3w_�¶�©ye�}|�w_z¶|��my{�S|���w�º ü Í¾Ò/¼�å â �²�ÜÙ�w ´ ¼¾½���� k ÿ ��|��Syí��w�ÿ
�}|��fx�x�����¿ �_z}��|�w²z����f�S|�� w²Å�x�z}�P×Ü��Ù�w�~3�fz�wXz�w_½��:yeÀ ½Ew3z�ye��ãBÙ�w²|�w_��|��E�e�Ny{��Ù��æye� �myæ×ewíy
��~�ye½E½�w_z�� �fz�~jÿ ����wßÀmy{�äãQÿ�yez}Ù�w_z}z��fz ´

Ä � w¸¿ew_��w²z�ye½��Eà_w²ÙÐw_�E¿ew_��×{ye½EÔ�wßx z��fÀ�½�w_~ � � � � � � �E��|���w¶�_ye��wßÿ ��w²z�w � y{��Ù �
yez�w�z�wæy{½�ye��ÙÓ�éÅ¤~�~3w²|�z��E��ye��Ù � ���Rx/�f���ç|���×ew��}w_~3�EÙ�w�·m����|�w����U�_�f� ���EÙ w_z�w²Ù ´_5 w�x�z}w_��w²��|
ye�íye½E¿f�ez���|���~ �o�fz ���e½�×¤�E��¿Ó|����E� x�z}�fÀ�½�w_~�|��my{| �mye��yïx8�{|�w_��|��:ye½�½�Å3��~�ye½E½�w_z��ex8w²z�y{|��E�f�
�_�fÔ �Q|Î|��my{�íw Â ���}|��E��¿3~�w�|����¤Ù��Îye��Ùíz�w¯lQÔ���z�w²�Î���3�oÔ�z}|���w_z�z�w²�}|�z��E��|����f��� �f� � ye��Ù �X´
Ä ��wïw_��¿fw_��×{ye½EÔ w_�¶�e�Æ|���wïx�z}�fÀ�½�w_~%y{z�wÓ�_½Eye���}��·mw²ÙSy{�9·m����|�wÓ�fzß�E�Ü·m����|�w ´ Í��f��z}w_¿fÔ�½Eyez
~Xy¨|�z��ÃÂ¸x8w²���_��½E� k ÿ ��w²z�w�|���w�w²�E¿fw²�Q×{ye½�Ô�w_�F�æye�¥|äyeã{w ye��Å¶×ey{½EÔ�w k yez}w�ye½����¾Ù �E���²Ô����}w_Ù3ye��Ù

�f�



y»Ù w²Û=y{|��E�f�W�é|�z�y¨|�w_¿{Å �E�ß¿f�ç×fw²� ´�5 wï�E� �_½EÔ Ù�wïy»�í¼�Ä º+¼ µ �_�¤Ù�wÓ�o�fzß�fÔ�z¸ye½�¿f�fz��ç|���~
ye��Ù»¿f��×ewß���f~3w¶�QÔ�~�w²z����æye½;w ÂÜx8w²z��E~3w_��|�� ´
5 w�ye½����»|�z�w_y{|Õ|���w�x�z}�fÀ�½Ew²~��{� Ô�x8Ù�y{|�����¿�|�� w�ë¥ì �©ye��|��fz}�Eà_y{|����f� k ÿ �ç|���y{x�x�½E�°�

�æy{|��E�f� �Î|���|���wÕ½�wæye�é|ß�±lQÔmy{z�w_�ßx z��fÀ�½�w_~ ´ ¼Î½E¿f�fz}��|���~���yez}wÕx�z}w_��w²��|�w_Ù |��my{|ß�²�f~�x Ô |�w
|���wÓ�©ye��|��fz}�Eà_y{|����f�³²�´� ²ëµ²ì ÿ � w_z�w�²� �E�ß|���wï~Xy{|�z��ÃÂ �¶� ë¥ì y{�2|�w²zß��|¶�my{�¸��yeÙSy
�QÔ�~ÕÀ/w_zÓ�e��z��Pÿ �Ó�fzj�_�f½�Ô�~�� �ÓyeÙ�Ù�w²Ù �fzÕÙ�w²½Ew²|�w_Ù ´ Ä �����Ó�E�Óye�ä� �Ew²×ew_Ù À�Å�Ô�x/Ùmy{|��E��¿
|���w��©ye�²|��fz���ë ye��Ù�ì k ye��ÙXÿ!w¾�}���PÿI|������!�_ye��À/w¾~ÕÔ��ä���©ye�}|�w_zÆ|��mye�X�_�f~3x�Ô |��E��¿¶|���w
�©ye�²|��fz���àæy{|��E�f���e�!²� �oz��e~ �}�_z�y¨|��ä� ´·5 w9�_�f� ���EÙ w_z ye½�¿f�fz��ç|���~3��|��my¨| w�ÂÜx�½��f��|!|���wßº+w�×fw_½
Èïµ º+¼ßØXÿ ��w_z}w¶x8�f�}����À�½Ewßy{��ÙÐx�½:ye�²wß���ïz�w²�}|�z}�E��|��E�e���f��|���wßÙ �E~3w_���}�E�f�����e� � �ez�|���w
�QÔ�~ÕÀ/w_z �e�6z��Pÿ � ye� Ù»�²�f½EÔ ~�����yeÙ�Ù�w²Ù»�ez�Ù�w_½�w²|�w_Ù ´sÑ �fz��}�f~3wß�e�6�fÔ�z ye½�¿f�fz}��|�� ~��Æÿ�w
x�z�w²��w²�Q| Ñ �fzé|�z�ye� ÇfÇ º+¼9Ò8¼�å â � �}|ÝÅ¤½Ew��²�ÜÙ�wXye��Ùq�}���Pÿ�|���w�À�ye�äã�ÿ�yez}Ù�w_z}z��fz¥�e� �fÔ�z
Ô�x/Ùmy{|�w²Ùý�©ye�²|��fz��Î�E�Î�_�f~3xmyez�yeÀ�½Ew¶|���|���wÕw²z�z}�fz9À/�fÔ���Ù��¾�e��|���wjë¥ì �©ye��|��fz}�Eà_y{|����f�í�{�
²�j´

�1c



¸ ��¥¹j_g � g � c ���

ÍÎ�íx8�fzé|����f�B�{��|���w3ÿ��ez�ãWz�w��ow_z�z}w_ÙS|������B|�� �E�¶|���w²���E�¥�mye�¥À8w²w_�q�}Ô�À�~3��|�|�w_ÙB�E�L��Ô�x*�
x8�ez}|ß�e�!ye�Wy{x�x�½E���æy{|��E�f�»�o�fzßye� �e|���w²z9Ù�w²¿fz�w²wÓ�fz1lQÔmye½���·m�_y{|����f�ý�e�Æ|�� �E�9�fz9ye��Åý�e|���w_z
Ô����ç×fw_z}���ç|ÝÅÐ�fz �e|�� w_z �E���é|��ç|�Ô |��E�f���{�R½�wæyez}���E��¿ ´

Ä � w�~�y{|�w_z��Eye½¤�E��å��myex |�w_z c ye��Ù3¼¾x�x/w_� Ù��çÂÕ¼ ����Àmye�}w_Ù3�f�Ó|���w |�w²�ä�������æye½mz}w_x/�fz}|
º º+¼¾Ò8¼�å â �éØ¤|ÝÅ¤½�w¾å��¤Ù�w²�Æ�o�ez�º+w²×fw²½ c ye��Ù È Ò���×f�{|�w_ÙXå����f½�w_�}ãQÅ Ñ y{�²|��ez��Eà_y{|����f��� þ�k ÍÎÔ*�
~�w²z����æye½¤¼¾�my{½�Å¤����� î w_x/�fz}|UÍÎ� ´FgfgQc*k �íye���ä��w²�}|�w²z!å�w_��|�z}w��o�fz�å��f~3x�Ô |�y{|����f�mye½Ü��y¨|��*�
w_~�y{|����_� k�Ñ w_À z�ÔmyezéÅ k�cedfdegY� @ ]&] +-»±¼&¼Z½&½&½-,/. J ,/. J ^-, J >V,[¾SUT¼A¿To&o<¿6¼ � ´ Ä ��w»z�w²x8�ez}|3�E�
ye½E�}�Õº+¼9Ò/¼�å â¹5 �fz}ãQ�E��¿¥ÍÎ�e|�w �P¹Ü�w� @ ]&] +-»¨¼S¼Z½&½&½À,Á^Â) ]T9*Ã}H ,¨B(q&'T¼ 9�J + J >ZUT¼ 9KJ ½�^6%�¼ � ´

�PÈ



� �eÄÆÅ �Qc���Ç �

å��fx�Å¤z��E¿e�Q|��E�3|�w�Â¤|��e�+|������s|���w_�}�E�!z�w_�é|���ÿ �ç|��3|���wÎ¼¾Ô |����fz ´ å��ex��Ew²� � À�Å�ye��Å�x�z��¤�_w²��� �
w_�ç|���w²z��E�Õ�oÔ�½�½ k �ez��e�/w�Â¤|�z�ye�²|�� k ~XyæÅ¥À8w ~�yeÙ�w ¡/¢6�o§ ����y{�_�_�ez�Ùmye� �_w ÿ ��|��Ó�E���é|�z�Ô �²|����f���
¿f��×ew_�NÀQÅ�|���w»¼¾Ô |����fz3ye��Ù ½E�¤Ù�¿fw²ÙN��� |���w8Èe�f��� î Å¤½:y{��Ù�� ê ���ç×fw_z}���ç|ÝÅ º-��À�z�y{z}Åq�{�
��ye���ä� w_�}|�w_z ´ v9w�|äye��½E�6~XyæÅ¥À8w��fÀ |äy{�E��w²Ùj�oz��f~ |�� w º+�EÀ�z�yez��Eye� ´ Ä ���E�Ux�ye¿fw�~ÕÔ �}|U�o�fz}~
xmyezé|Î�{��ye��ÅÐ��Ô �ä�ý�_�fx �Ew_� ~�yeÙ�w ´�Ñ Ô�zé|���w²z��²�fx���w_� � À�Å»ye��ÅÐx�z��¤�_w²��� � �e�R�_�fx �Ew_� ~�yeÙ�w
�E��y{�_�_�ez�Ùmye� �_w¾ÿ �ç|����}Ô��ä�Ð�E���é|�z�Ô �²|����f���!~XyæÅ3���e| À/w¾~�yeÙ�w�ÿ ��|����fÔ |!|���w9x/w_z}~������}�E�f�
� ���Ðÿ z}��|��E��¿ � �e�F|���w¶¼¾Ô |����fz ´

Ä � wÕ�Pÿ ��w_z}������x �e�sye��Å�����|�w_½�½Ew²�²|�Ô�ye½Fx z��fx/w_zé|ÝÅ�z}�E¿f��|���ÿ ���E�ä� ~�yæÅ»À8wÕÙ w_���²z���À8w²Ù
�E�L|������¸|���w_�}�E�Õ���¸×ew_�}|�w_Ù����B|�� w ê � ��×fw²z��}��|ÝÅB�e����ye� �ä��w_�é|�w_z k ��Ô�ÀSÉ}w²�²|Õ|��ýye��ÅBx�z����fz
ye¿fz}w_w_~3w_��|ï|��ý|���wÐ�_�f��|�z�yezéÅ k ye��Ù ~XyæÅq� �e|ïÀ8w�~�yeÙ�wÐyæ×{ye��½:yeÀ�½�w3�o�ezÓÔ���wÐÀ�Åq|�� �Ez�Ù
xmyezé|��Ew²�¾ÿ ��|����fÔ |Î|���w¥ÿ z���|}|�w²� x8w²z�~3�E���}�E�f�í�e�Æ|���w ê ���ç×fw_z}���ç|ÝÅ k ÿ �����ä� ÿ �E½E½-x�z}w_�}�_z���À8w
|���wß|�w_z�~3��ye��ÙÐ�_�e��Ù���|��E�f� � �e�Uy{�QÅ���Ô��ä��ye¿fz�w²w_~3w_��| ´

Ñ Ô�zé|���w²zF��� �o�fz}~Xy{|��E�f�ß�e�j|���ws�_�e��Ù���|��E�f� �FÔ�� Ù�w_z6ÿ ���E�ä�ÕÙ �E���²½E�f�}Ô�z�w²�Uye� Ùjw�ÂÜx�½��f��|�yZ�
|����f�W~XyæÅ�|�yeãewïx�½Eye�_wÓ���¶yæ×ey{�E½:y{À�½Ew¸�oz��f~�|���w3ÚÎw_yeÙW�e�!|���w3v9w_xmy{z}|�~3w_��|¸�e����y{|���w¬�
~Xy¨|��E�²� ´

�æg



¤ ¥QÊ � �ÌË jF��Í ��Î �����q�

Ä ��w��o�f½E½��Pÿ �E��¿!x8w²�fx�½EwUye½E½{�_�f��|�z}�EÀ�ÔÜ|�w_Ùß|���|���w�ÿ z��ç|�����¿��e�Q|�� �E�Y|���w_�}�E� ´Fü y{~`w ÂÜ|�z�w²~�w²½�Å
¿fz�y¨|�w²�oÔ ½;|��3ye½E½8�e�6|���w²~ ´
�»ÅW��Ô x8w²z}×¤�E�}�fz¸ÍÎ�E�äãýÚÎ�E¿e�mye~
���myez}w_ÙB���E�ßw Â x/w_zé|�����w�ye��ÙW¿fÔ���Ù�w_ÙL~�wÕ|���z��eÔ�¿f� |���w
ÿ z��ç|��E� ¿Óx�z��¤�_w²��� k ÿ �ç|����fÔÜ| ���E~ ��| ÿ!�fÔ�½EÙÐ���{|Î��yP×ew¥À/w_w²�íx/�f�}���EÀ ½Ew ´
Ø¤×fw²��Ú¾y{~�~�yez�½��E��¿�¿�yæ×fw3~�wÓ~jÔ��ä�qyeÙÜ×Ü���_w3ye��ÙL��Ô x�x8�ez}| ´3ü ��yeÙB~�ye��Å Ô��}w²�oÔ�½Æw ÂS�
�ä�mye��¿ew_� ÿ ��|��Ð����~ ye� Ùí��wß|�yeÔ�¿f��|�~�w¶yÓ½��e|�yeÀ/�fÔ | ���²�Ew²�Q|���·m�¶x�z}�f¿fz�ye~�~3�E� ¿ ´
Ñ z�ye�_Ï�²�f�E�}wïÄ �E���}w_Ô�z¥~Xy{Ù�wï~Xye��ÅW��w²½Ex �oÔ ½s�}Ô�¿f¿fw²�}|��E�f���¶|�� z��fÔ�¿e���fÔ |¸~jÅ |���z�w²w3Åewæyez}�
ye��yïÒÆ��v��}|�Ô�Ù�w²�Q| ´
Ì �f½Eã{w_zÎ�íw²��z�~�ye���»~Xy{Ù�wßÔ���w��oÔ�½+�_�e~�~3w_��|�� �f��|���w¶~Xy{|�w_z}�:ye½8�E�íå��myex |�w_z È ´
Ä ��w¸�_�f~3xmye��ÅÐ�e�F~jÅ��ow²½E½E�Pÿ`�}|�Ô�Ù�w_��|��ß�í���ä�myew_½ µ w²z��my{�¤Ô k Þ¶yez}w²|��íÚ¾y{z�¿fz}wæyæ×fw²�9ye��Ù
¼¾����yX�í��½E½���ÿ�y{��À/�e|��í��w²½Ex �oÔ ½Y|��ï~jÅ�ÿ!�fz}ã�ye��ÙíyÕÿ�w²½E�_�e~�w¶Ù����}|�z�ye�²|��E�f���oz}�f~��ç| ´
å���z�����ÒRyeÔ�½+�}Ô�x�x�½��Ew²ÙÐ�©y{�}|Îye��Ù»Ù�w²|�ye�E½�w_Ù ü Ä`��Ô�x�x/�fzé|�ÿ � w_� ü ��w_w²Ù�w_Ùí��| ´
Ñ �E��ye½E½çÅ k Þß½Ew²���ýÿ ���f�}wï�_�f���é|äye��|¸w_� �_�fÔ�z�ye¿fw²~�w²�Q|ßÿ�ye�¶�E��|�w_¿fz�ye½R|���|���wï�_�f~3x�½�w²|����f�
�e�Y|����E�Uÿ!�fz}ã ´ Ú��E��½��1×ew k y(�8w_��|��E�e��y{��Ù��QÔ�~3�fÔ�zÆw²�myeÀ�½�w_Ù3~�w�|��¸�éÿ ��|��ä�X�<�Ðy{��Ù�z}w_½Ey¨Â
ÿ ��w_� ü ��w²w_Ù�w²Ùí|�� ´ Ä ���E� |���w_�}�E� �E� Ù�w²Ù��E�_y{|�w²Ù»|��ï���E~ ´

�1Ï



� Ç giÄ �B� � Ð

Ñ ��� � �ÒÍ � ¥>� c ���

5 w��é|äyezé|ýÀ�Å ¿e��×¤�E��¿]���f~3wSÙ�w�·m���ç|��E�e��� ye��Ù À�ye�äãQ¿fz��fÔ ��Ù |���w²�fz}Å ÿ ���E�ä� ÿ!w�Ô���w
|���z}�fÔ�¿f� �fÔ |U|����E�R|���w_�}�E� ´ ØÜ�f~3w��e�m|���w ~Xy¨|�w_z}�:ye½Q���R|������R�}w_�²|��E�f�ï���RÀmye�}w_Ùï�f�Ó~�y{|�w²z��Eye½
�E�ÔÓ �æg<Õ[k Ó c¨g<ÕÁk Ó ceÊAÕÁk Ó Èfd(Õ[k Ó g��¯Õ[k Ó ÏedAÕ ye��ÙÖÓ Ï¤�mÕ ´

×#Ø}× ÙiÚ�ÛVÜyÝ Þ:ßáàµâãÜmäVÜ¯å!âãÛ

æèç�æéç¨æ êìë3íïîñð�òÂð�óÀî1ôõð�î÷ö!ð¨î1ëùø·ú�û�ü�ýéëÿþ1úTø� ¼ ��w�|X�e�Î×fw²�²|��ez���� ����� � �������m� �
	���
���� �E��� ­��tª���� ��� ­����Sª �Tª!���Sª!�#" ����|���w� ­��tª����%$'&Z«)(¯­�����"/­*&�� 	+ , - ��. , � , � . , 
/�
À/w_�E� ¿�à_w²z��ý��~�x ½E�Ew²�¶ye½E½�|���w . , yez}wXà²w_z�� ´ ñ¾|�� w_z}ÿ ����w k ��� y»���f��|�z}��×¤�:y{½ � . ,10

�
d �32 � � § � � �_�f~jÀ��E�my¨|��E�e���e�+|���w � , ����à_w²z��j|���w_��|���w¾×ew_�²|��fz�� ������yez�wÎ��ye��ÙX|��
À/w)� ­��tª���� ��� �Sª �Tª!���Sª!�#" ´� Ä ��w¸��w�|Î�{�Uye½�½Y½��E��w_yez��_�e~ÕÀ��E��y{|����f�����e��� ��� �æye½�½Ew_Ù�|���w © �4��� �e�5� k |��my{| ���

�}xmye� ��� � ���6���¯� �
	7�ñ�98 	+ , - �5: , � , § : , 
;�=< �
�P¹



ü �U|���wß×fw_��|��fz}�¾���>�]y{z�w¸½E�E� wæyez}½�Å��E��Ù�w²x8w²��Ù�w²�Q|9ye��Ù;? 
 �}xmye� � � � k |���w²�>?9���Îy
Ô�����lQÔ�w¶½E�E� wæyez��²�f~ÕÀ����my{|��E�f���e�6|�� w � , ´� Ä ��w �@���7ASª �e�Ryï~�y{|�z��çÂ � �E� Ù�w�·m��w²Ù�À�Å

z�ye� � � � ���CBD
/� � § B�� � � �o�fz ���f~3w � 
/� 	 � �
� Ä ��w �#E ��� © �4�7$ ª �e� � ��� Ù�w²·���w_ÙíÀQÅ

�QÔ�½�½ � � � �F� � 
;� � § � � �`d�� �
� ü �R|���w¶~Xy¨|�z��ÃÂ ��� Ó � � ����� �G	(Õ �E� yï�_�e½EÔ�~3��xmyezé|���|��E�f� �E��¿j|���w_�

z�ye� �/� � � �}xmye� ��� � ���6���¯� �
	7� �
� Ä ��w �@���4H �e�Uy � �E� Ù�w²·���w_ÙíÀQÅ

z�ye� ã � � � � Ù��E~ � z�ye� �/� �¨� �
ÿ ��w²z�wßÙ���~ ���!|�� w �<­ «�ª!��©¬­*&�� k |���w9�QÔ�~ÕÀ/w_z �{�-½E�E� wæyez}½�Åï�E� Ù�w_x/w_��Ù w_��| ×fw²�²|��ez�� k
�e�Fz�ye� �/� � ´� ü �R�o�ez �I
>� �KJ 	

z�ye��ã �/� �ML ~���� � � � � � �
|�� w_� � ��� �@���4HN�SªPOQ$¬­Áª!�#" ´

æèç�æéç R S ø_ò�úCð TVU;WYX�ëùô� Ä ��wß~�y{|�z}�çÂ � ô 
;� 	 J 	 �E�s|���w "Z�@����© �#&}©}ª �{� �j´�ü �+|�� w � 2¨� [ � w_½�w_~3w_��| �e� � �E�� ,]\ k |���w²�í|���w � 2±�^[ � w²½Ew²~�w²�Q| �{� � ô �E� � \_, ´� Ä ��wW~�y{|�z}�çÂ �a`b
dc 	 J 	 �E�X|���w $'&���efE
AG��"�ª;"Z�@����© �#&}©}ª �{� �¥´�ü �¸|���w � 2±� [ �
w_½�w_~3w_��|¶�e� � �E� � ,g\ k |���w_�W|�� w � 2±�^[ � w_½Ew²~�w²��|¶�e� � ` �E�1h� \_, k ÿ ��w²z�w�h� \i, ���¾|���w
�_�e�ZÉ}Ô�¿�y{|�w¶�e� � \_, ´

�1Ç



� ¼õ~Xy{|�z��ÃÂ ��
>� 	 J 	 �E� © � «�«�ª!"j�{­*$ ��� �¹�ì� ôWye� Ù ��
kc 	 J 	 ���al ª!�{«�­�"/­j���
��� ��� �m`_´

� Ä ��w ­j�Sª!�#"/­�" � «)��"j�{­on)p 	q
;� 	 J 	 �E�Fy¾~Xy¨|�z��ÃÂ¶ÿ ���E�ä�Ó��ye�U�f��w²�U�f�j|���w�Ù��Eye¿f�f��ye½
ye��Ù»à_w²z��f� w²½E��w�ÿ ��w_z}w ´ Ä ��w¶×fw_��|��fzsr�t¶�E��|���w
�¤|��»�_�e½EÔ�~3���e� p 	Ü´� ¼�~�y{|�z��çÂWë 
u� 	 J 	 �E� &��f"Pv#&�A7&���� � �ç� ë9ô8ë � p k ÿ ��w²z�w p ���¸|���wX��Ù�w_��|��ç|ÝÅ
~�y{|�z}�çÂ�ye��Ùíë 
wc 	 J 	 �E� E7�T­�"*��� �X���Fë ` ë � p ´� ¼ ~�y{|�z}�çÂ �x
Ic 	 J 	 �E� Ey�G�Tª!�z"j�{­j���7A�E � ��� ��� � ,]\ �
d�k 2|{}[ ´ ØÜ�E~3�E½Eyez�½çÅý���� ,]\ �èd�k [~{�2 |���w²�N|�� w�~�y{|�z}�çÂ ��
�c 	 J 	 �E��� &��Àª!��"Z�{­j���7A�E � ��� ´]ü �9|���w
Ù��Eye¿f�f�my{½�w_½�w_~3w_��|��Æ�e�;ye��Ô x�x8w²z � �fzÆ½E�Pÿ!w_z � |�z��:y{��¿fÔ�½EyezU~�y{|�z}�çÂïy{z�w�ye½E½ �Kk |���w²�
|�� w¸~�y{|�z��çÂX�E� ��ye�EÙ�|���À/w E��T­�"�EC�G�Tª!�q�@&�� � &��Àª!�^�q"j�{­j���7A�E � ��� ´� ¼ ~Xy¨|�z��ÃÂ �F
wc5�QJ 	 k � 0

� � k ��� EC�G�Tª!�="j�@�!�Tª���&Z­j�G� �F�ç� � ,]\ � d�k 2�{b[ ´� ¼ ~Xy¨|�z��ÃÂ �F
wc5�QJ 	 �E� Ey�G�Tª!� l ª © ©}ª!��(¬ª!�ZA ��� � ,]\ �`d*k 2�{b[ | �f´� ¼ �Tª!�{«|E7"^��"/­*&�� «)��"j�{­on ����yqx/w_z�~jÔ |äy{|��E�f�]�e�ß|���w ��Ù�w_��|���|ÝÅN~Xy{|�z��ÃÂ k ÿ ��w_z}w
w_�ç|���w²zÎ|���wÕz��Pÿ �ß�fzÎ�_�f½�Ô�~3���9yez}wÕy�x/w_z}~ÕÔ |äy¨|��E�e���e��|����f��wj�E� p 	 ´ Ä � wÓwm�8w_�²|
�e�¶~ÕÔ ½�|���x�½�Å¤����¿SyB~Xy{|�z��ÃÂ �oz��f~ |���w�½Ew²�2|XÀ�Å>yqx/w_z}~ÕÔ |äy¨|��E�e�]~�y{|�z}�çÂ �E�3|���w
z�w²�fz�Ù w_z�����¿9�e�m|���w�z}�1ÿ �R�e�m|��my¨|U~�y{|�z}�çÂ ´ �»Ô�½�|��Ex�½çÅÜ����¿ �oz��f~ |�� w�z���¿f��|Uz�w²�fz�Ù w_z��
�_�e½EÔ�~3��� ´

� ü � ���Ò� �ã��� p 	 �o�fz � � � 
�� 	 J 	 |���w²� � �E�¾��ye��Ù�|���À/wj|���w ­��#�<ª!� ©}ª �{�
� ye� Ùý�E�ÎÙ�w_���{|�w_Ù �=� � ´9ü � ��� � w Â ���}|��¾|���w²� z�ye� ã � � � � �qye��Ù ��|Î�E�Î��ye��Ù�|��
�myæ×fwK� E ��� �����4H ye��ÙÐÀ/w ��&���©¬­��7A�E � ��� k w_½���wß�ç| �E� ©¬­��7A�E � ��� ´� ¼ ( � &y$'H�«)��"j�{­on �E�¶y�~�y{|�z}�çÂ�z�w_¿fyez�Ù�w²ÙSy{�¸�²�f���}�E�}|��E��¿�� �e|¸�e������Ù��ç×Ü��Ù�Ômye½6w_½�w¬�
~3w_��|��sÀ�Ô |��e�;À�½��Ü�äãQ�s�e�+w²½Ew_~3w_��|�� ´ ��y{�QÅ3�e�8|���w¾yeÀ/�1×ewÎÙ w²·m���ç|����f���sw�Â¤|�w²��ÙX|��
À�½��Ü�äã�~�y{|�z��E�²w_� ´

�Pá



æèç�æéç^� U��1ë êìë4òÂëùú��¶ð¨î1ø�îÀò
Ä ��w �Sª!"�ª!�{«�­������#" �e��ye�Ô�C�ÝÀ�Å���� ~Xy¨|�z��ÃÂ ��
�� 	 J 	 ���¸Ù w²·m��w²Ùq�E�W|�w²z�~3�¥�{���fz}Ù�w_z
��� � Ù w²|�w²z�~3�E�my{�Q|�� À�Å

Ù�w²| �/� � �
	+ \ - � � � � �

\@�
� � � \ Ù w²| � � � \ � �

ÿ ��w_z}w � � \ �E�¶ye� � �>� � � � ÀQÅ�� � �>� � � ~Xy{|�z��ÃÂ �fÀ |�ye�E� w_ÙLÀQÅWÙ w_½Ew�|�����¿�|���wï·mz��é|¸z��Pÿ
ye��Ù [ |��»�_�f½�Ô�~����{� �¥´sü �Ð|�� w � �ÝÀ�Å�� � �æye�}w

Ù w²| �j� � ��� �
ü �R|���w¶Ù�w²|�w_z�~3�E��ye��|Î�{� � �E� � �f��à_w²z��ï|���w²�í|����E� ��~�x�½��Ew²� � �E� ���f� ���E� ¿fÔ�½:y{z ye��Ù�×¤�E�_w
×fw²z���y ´

Ä � w9Ù�w²|�w_z}~����mye��|��{�6ye��Ô�x�x/w_z � �fz!½E�Pÿ!w_z � |�z}�:ye��¿eÔ�½:yezÆ~�y{|�z}�çÂ3���s|���w9x�z}�ÜÙ�Ô �²|��{�
|���w¾Ù��:ye¿e�f�mye½=w_½�w_~3w_��|�� ´ Ä ��wßÙ�w�|�w_z}~����mye��|��{�6yjÀ�½E�¤�äãïÔ�x�x/w_z � �fz�½��Pÿ�w²z � |�z��:y{��¿fÔ�½Eyez
~Xy¨|�z��ÃÂ»�E�9wmlQÔmye½F|���|���wjx�z��¤Ù�Ô���|ß�e��|�� wÕÙ�w²|�w_z}~����mye��|��9�{��|���wÕ����Ù��ç×Ü��Ù�Ômye½-Ù��Eye¿f�f��ye½
À�½E�¤�äãQ� ´

æèç�æéçj� �Ôë��tò�óèúu� óéú��´ô
ÍÎ�fz}~��3yez}wÐyL~3wæy{���Ó�e�9�eÀ |äye�����E� ¿ yL�}�æye½EyezÓ~3wæye�}Ô�z�wÐ�e��|���w»����à_w��e�9yý×fw_��|��fz3�fz
~Xy¨|�z��ÃÂ ´

Ì w²�²|��fzï���fz�~3�3yez�w��oÔ�� �²|����f��� v��ùvÔ§ c 	~� � ye��Ù ��y{|��E�}�2ÅS|���wÐ×fw²�²|��ezX���fz}~
y¨ÂÜ�E�f~3�¯§

� v � va� d �o�fz y{½E½ � 
wc 	 k ye��Ù v � v �`d ���Fye��Ù»�f��½çÅ���� � � d ´� v � � v �¡  �¢  v � v�ÿ ��w_z}w �£
wcrk � 
wc 	 ´
� v � | B vm¤ v � vV| v B vÎ�o�ez ye½E½ �ù� Bz
w¥ 	 � |�z��:y{��¿f½EwÎ�E��wmlQÔmye½E�ç|ÝÅ � ´

�PÊ



Ä ��w¥Ú1¦�f½�Ù�w_zV¢�� ���fz}~��E� Ù w²·m��w²Ùýye�
v � v_§ �©¨ 	+ , - �   � ,   §yª �Z« § � ¢£� � �

Ä ���E� Ù�w�·m���ç|��E�e�»¿e��×fw²� |���wß|�� z�w_w¶~3�f�}| x/�fx�Ô ½:yez�×ew_��|��fz����fz}~��m§
v � v � �

	+ , - �   � ,   �
v � v � � ¨ 	+ , - �   � ,   � ª �Z« � � � � ` � � �Z« � � � Ö Ô��_½��EÙ�w_ye�»º+w_��¿e|�� � �
v � v!¬ � ~Xy¨Â� ­ , ­ 	   � ,   �

Ä � w ×ew_��|��fz c �Ý� �fz�~��E���E��×{yez}�:ye��|ÆÔ���Ù w_zÆ�fz}|����f¿f�e�mye½��fz�Ô ����|�yez}ÅÕ|�z�ye� �}�o�fz}~Xy{|��E�f� k
|��my¨|Î���

v�ë � v �� � � ` ë ` ë � � � ` � � v � v �� �
�o�fz �fzé|����f¿e�f�mye½;�ez Ô�����|�yez}ÅX~Xy¨|�z��ÃÂ�ë ´

æèç�æéç ® S ø_ò�úCð T�� óèú��´ô
��y{|�z��çÂq���fz}~��3yez}w��oÔ����²|��E�f� � va�ùv § c �¯J 	 � � ye��Ù ��y¨|��E�é�2ÅS|���wÐ~Xy{|�z��ÃÂ����fz}~
y¨ÂÜ�E�f~3�¯§� v � vm� d �o�fz ye½E½ �F
wc �KJ 	 k ye��Ù v � v � d ���Rye��ÙÐ�f��½çÅ���� � �`d ´� v �Â� v �9  �¢  v � v�ÿ ��w_z}w �/
>c�k3�F
wc �¯J 	 ´� v � | � va¤ v � vV| v � vÎ�o�fz y{½E½ � � �}
wc �KJ 	 ´
å��f~3~��f�Ð~�y{|�z}�çÂX���fz}~����o�fz �F
wc �QJ 	 yez�wß|���w Ñ z}�fÀ/w_����Ô�� ���fz}~ k Ù w²·m��w²Ùýye�

v � v{z � ¨ �+ , - � 	+ \ - �  g� ,]\   � ª �Z« � �
ye��ÙÐ|���w ©!E4(!&��@�<­�����"�ª ~�y{|�z��çÂX���fz}~�� Ù�w�·m��w²Ùýye�

v � v � ~�y¨Â°²±-´³ v � � vv � v �

ced



�o�fz ¿f�ç×fw_�Ð×fw²�²|��fzÎ� �fz�~3� �f� c � �E��|���w¶�QÔ�~3w_z�y{|��fz y{��Ù c 	 ���Ð|���w¶Ù�w_� �f~����my{|��fz ´
Ä � z�w_w¶Ô��}w²�oÔ�½-�}Ô�À8�ez�Ù����my{|�wß~�y{|�z��çÂX���fz}~���yez}w<§

v � v � � ~�y¨Â� ­ \ ­ 	 �+ , - �  g� ,]\  a� ~�y¨ÂÜ�E~ÕÔ�~ �_�e½EÔ�~3����Ô�~ � �
v � v � � �/�?� � ` � �±� �Z« � ��µ´¶�·*¸<� � � � � �}x8w²�²|�z�ye½+���ez�~ � �
v � v!¬ � ~�y¨Â� ­ , ­ � 	+ \ - �   � ,]\  `� ~Xy1Â ��~ÕÔ�~ z��Pÿ �}Ô�~ � �

ÿ ��w_z}w¸|���w¶��x/w_��|�z�y{½+z�yeÙ���Ô��
�?�/� � � ~Xy1Â �#  �   §�Ù�w²| �/� � � p � �`d�� �

ye��Ù µ´¶�·*¸K�/� � ����|���w¶½Eyez�¿fw²�}| �}�E��¿fÔ ½:yez�×{ye½�Ô�wß�e� ��k �}w_wjØÜw_��|��E�e� �e´ÁÏÜ´ g�´
¼ ~�y{|�z��çÂX���fz}~ �E� $'&���©¬­ ©!"�ª!�#" �ç�

v �1� vm¤ v � v�v � v �
¼¾½�½Y|���w¸yeÀ/�P×fw¶~�y{|�z}�çÂX���fz�~3��yez�wß�²�f���}�E�}|�w_��| ´

Ä � w Ñ z}�fÀ/w_����Ô��ýye� Ù c �Ý���ez�~ yez�wq����×ey{z��:y{�Q|�Ô���Ù�w²z �fz}|����f¿f�e�mye½¥ye��Ù Ô����ç|äyezéÅ
|�z�ye���}�o�ez�~�y{|����f� k |��my{| ��� k �o�fz �ez}|�� �f¿f�f�my{½;�fz Ô����ç|äyezéÅ�~�y{|�z}�E�²w_�áxõye� Ù>¹ k

vyx � ¹�v � � v � v � y{��Ù vyx � ¹�v{z � v � v{z �
Ä � wßÙ�w²·m� ��|����f���e�6�}Ô�À8�ez�Ù����my{|�wß~�y{|�z��çÂ3� �fz�~3� �æye��À/wß¿fw²��w_z�ye½E��à_w_Ù�À�Å�ye½E½��1ÿ ����¿

Ù����8w_z}w_��| ×fw²�²|��ezÎ���ez�~3� k �}�3ÿ!w¶�myæ×fw
v � vfº�» ¼ � ~Xy¨Â°²±-´³ v � � v'¼v � vfº �

Ä ��wß~�y{|�z}�çÂ $'&����<­�"/­*&��/�#ES«)(¬ª!� kÂ� º�» ¼ �/� � k �e�6yÕ� �f��������¿fÔ�½Eyezs~Xy{|�z��ÃÂ � �E�!Ù�w²·���w_ÙÐ�E�
|�w²z�~3���{�F|���w_�}w¥¿fw²��w_z�ye½E��à_w²Ù»�}Ô�À/�fz�Ù����my{|�wß���fz�~3�

� º�» ¼ �/� � § � ½E��~½�¾ ³ ��Ô�x¿ZÀ�ÁÂ¿�Ã�Ä Å ­ ½ ¿ZÀ�ÁÂ¿�Ã�Ä Å�Æ v �/� |ÈÇ � � � � � � � � v'¼²» ºÉ v � � � v'¼²» º Ê �
cÜ�



¼¾��Ù»À�ÅÔÓ c{Ê*k Ä ��~ ´Æ¹ ´ g<ÕÁk wmlQÔ���×{ye½�w_��|�½çÅ
� º�» ¼ �/� � � v � vfº�» ¼Cv � � � v'¼²» º �

Ä � wÕ�_�f� Ù���|��E�f�»�QÔ�~ÕÀ/w_z��¾~�w_ye��Ô�z}w_�¾|���wj�}w_���}��|���×¤��|ÝÅ»�e��|���wj���Q×ew_z}��wÓ�e�Æy�~Xy{|�z��ÃÂ
|��ïx/w_z}|�Ô�z�À�y{|����f��� �E��|���w¶Ùmy{|äy ´

æèç�æéç^Ë Ì�ü�óéø_òTð�î1ýÎÍ�óÀð�îÀòu�FÏ���þ�ëùúTô
¼�Ûm�fy{|�����¿�x/�f���Q|Î�QÔ�~ÕÀ/w_z��}Å¤�}|�w_~�Ð¡Ñ � ���¾y3��Ô�À��}w²|ß�{�U|���w¥z�w_ye½F�QÔ�~jÀ8w²z��¾�{�U|���w
�o�fz�~ B��ÓÒ �VÔ :�Õ �×Ö �
�o�fz ~Xy{�Q|��E�}��y�� k Àmye��w : k x�z�w²�_�����E�e��Ø ye��Ù»w�ÂÜx8�e��w_��|Îz�ye��¿ew%r ¶ÚÙgÛ ¤~r%¤~r �ÝÜ ° ´ Ä ���E�z�w²x�z�w²��w_��|�y{|����f����� w_~3x�½E�PÅfw²ÙÐÀQÅ»y{½E½Y~3�¤Ù�w_z}�»�²�f~3x�Ô |�w²z �}Å¤�}|�w_~3� ´

Ñ �fz�Þ�ß � � � Ù�w_� �e|�����¿�y{�Lw²½Ew²~�w²�Q|¸�e�MÐ |��my{|¸�E�ß��w_yez�w²�}|¸|�� � k ÿ�wï�myæ×fwï|�� w3�o�f½°�
½E�Pÿ �E� ¿Õ|���w²�fz�w²~:Ó ceÊAÕ ´
÷ ª � ¡/i � ¯ �#à �#à©�âá � � 
;� � ­Áª ©�­��w"PvTª��@���7ASª1& �¯Ð "�vTª!�Þ�ß � � � � � � � | µ � �   µM  LÈã � �c : � �×Ö �

Ä �QÔ��¶|�� w�z}wæye½��QÔ�~ÕÀ/w_z � �_ye�LÀ8w3yex�x z��æÂÜ�E~�y{|�w²ÙBÀ�ÅWye�Lw_½�w_~3w_��|¸�E�kÐ ÿ ��|��Sy
z�w²½:y{|���×fwßw²z�z}�fz �e� ã k ÿ � �E�ä�Ðÿ�w¶�æy{½E½Y|���w E��T­�"��'&�E7���7&_ä ´

¼Î�W�fx8w²z�y{|��E�f���E��×f�f½ç×¤�E��¿XÛ���y{|�����¿�x/�f�E��|ß�QÔ�~ÕÀ/w_z}� k �}Ô��ä�Sy{�¶yeÙ�Ù��ç|��E�e� k �}Ô�À |�z�ye�¬�
|����f� k ~ÕÔ ½�|���x�½E���æy{|��E�f��ye��ÙÐÙ��ç×¤�E�����f��ÿ!w¥�_ye½E½+yaå &6��"[­��7A��#&Z­��#"Q&'�Tª!�@��"/­*&�� �fz5å &'� ´

Ä � z��fÔ�¿e���fÔ |�|����E��|���w²���E��ÿ!wãlQÔ��e|�w �f��½�Å |���w ���E¿e��w_�é|��fz�Ù w_zX�o�fz�Ûm�fx@�_�eÔ���|�� ´
Ä �my{|��E� k ���Rye�»ye½�¿f�fz��ç|���~ z�wmlQÔ��Ez}w_� È �  | c � � Ûm�fx�� |��ï�²�f~�x Ô |�w k ÿ�w¶��yæÅÐ�f� ½�ÅX|��my{|
|������Õz�wmlQÔ��Ez}w_� È �  Ûm�fx�� ´ Ä ���E�Óy{�ÕÀ8w²�æyeÔ ��w��o�fz¥½:yez}¿fw�� k Ô���Ômy{½E½�ÅW|���w��æy{��w�ÿ!wÐyez�w
�E��|�w²z�w²�}|�w²Ù`��� k |���w c � � |�w²z�~ �E�����{|Ð���E¿e����·m�_ye��|��²�f~�x�yez�w²ÙI|��q|���w � �E¿f��w²z��fz}Ù�w_z
|�w²z�~ ´

cfc



5 w¶��yæÅ�|��my{|YÞ�ß � � � &��<ª!� å &��_© ���  ÞÂß � � �   { ~�y¨Â �#  B�  § BD
 Ð �
ye��Ù E����Sª!� å &��_© ���

d L   Þ�ß � � �   L ~3�E� �#  B�  § d 0
�~Bz
 Ð � �

ü �!|���wï�QÔ�~ÕÀ/w_z¸�}Å¤�é|�w_~ð�²�f�������}|��¥�e��ye½E½Rz�wæy{½��¤Ô ~ÕÀ8w²z��¶ÿ�w��myæ×fwï|���w3�_�e���_w²x |j�{�
ª@n×�7$!"q���{­�"PvS«�ª!"/­*$ k �������_wýw�×fw²z}Å>z}wæye½Î�QÔ�~ÕÀ/w_z��æy{�@À8wýz}w_x�z}w_�}w_��|�w²Ù k ye� Ù>|���wýÔ ����|
z��fÔ ��Ù��<�W��� à_w_z}� ´

¼ x ��w_���e~�w²���f��|��my¨|ï�æye� yez}�E��w����qÛm��y{|��E��¿ x/�f���Q|Óyez��ç|���~3w²|��E�X��� $�����$ ª ��� ��"[­*&��
ª!�f�'&�� ´sü |��E� |���w¶w ÂÜ|�z�w²~�w¸½E�f�}� �e�R�}�E¿f� ��·m�_ye��|ÎÙ �E¿f�ç|���ÿ ��w²��|Ýÿ!�3Ûm�fy{|�����¿ïx8�f����| �¤Ô ~#�
À8w²z�� k |���y{|ßyez}w¥� wæyez}½�Å»w¯lQÔmye½ k y{z�wj�}Ô�À |�z�ye��|�w_Ù ´ ØÜw²w�Ó ceÊ�k ØÜw_� ´j�f´ÉÇZÕ �o�fzÎye�ýw�Â ye~3x�½�w ´
ü �Bx z�ye��|��E�²wÓ�_�f~3x�Ô |�y{|����f���9�_ye�W�e�2|�w²�WÀ8wÓx/w_zé�o�fz�~3w_ÙW�E�Wy{�L�ez�Ù�w²z9|��my{|¶z}w_Ù�Ô �_w_�¸�fz
yæ×f�f��Ù�� �æye���²w_½�½:y{|��E�f��w²z�z��ez ´

×#Øfæ ç¹Ü6è#ßñâzéïÚ1ê�ëOß ìîí·åNïwêmß�ð Û

æèç^R-ç¨æ U��1ë�ñròÂø�îaòñø·ú#òVó8ð�ýéëÿîQô·ø�ü@Ï1ëõÍÔúTóèþñü�ëÝ�
ü � �F
wc 	 J 	 k � 0

�`dq
>c 	 y{��Ù � 
>c�k |���w_�»ÿ�w¶�_ye½E½Y|���w¶x�z��eÀ�½Ew²~
� � � � � �é�e´ÁcÜ´ç� �

|���w»�}|�ye��Ùmy{z�Ù]w²�E¿fw²��×ey{½EÔ�w»x�z��eÀ�½Ew²~ ´ Ä ��w��}�æye½Eyez � �E�3ye� ª¬­öASª!�#��� � ECª ye� Ù � ����y
�_�fz}z�w²��x/�f��Ù�����¿ ª¬­öASª!�#�<ª'$!" &�� ´

ü �6ÿ!w¸ÿ z}��|�w � �f´ÉcÜ´�� � ye�
� � � � p � � � d �

|���w²� ÿ�wÓ�}w_wÕ|���y{| � �E�Î�E��|���wÓ�QÔ�½E½6��xmy{�_wÓ�e�Æ|�� wÕ~Xy¨|�z��ÃÂ � � � p k ÿ � �E�ä�ý|�� w_z�w��o�fz�w
�mye� |��ïÀ/w¶���f��w²~�x |ÝÅ ´sÖ lQÔ��ç×{ye½Ew²�Q|�½�Å

Ù w²| � � � � p � � d �
ceÈ



ye��Ù |�� �E�ßÙ�w²¿fz�w²w!� x/�f½�Å¤���e~��Eye½-�E�ß�æy{½E½Ew²Ùý|���w $'v4���@�7$!"�ª!�{­ ©!"[­*$a�#& ��� ��&Z«�­j� � ´
5 wÓ�æy{�
ÿ z��ç|�wß|������ �E���©ye��|��fz}w_Ù��o�fz�~

Ù�w�| � � � � p � �Ì� � � � � � � � � � � � �6��� � � � � 	 � �
ÿ ��w_z}wÓ|���w � , yez�wÕ|���wÓw_��¿fw_��×{ye½EÔ w_�ß�e� �é�f´ÉcÜ´ç� � ´ ØÜ�f~3wÓ�e�Æ|���w � , ~XyæÅ�À8wÓz}w_x/wæy{|�w_Ù k
���ïÿ�w¶ÿ z��ç|�w

Ù w²| � � � � p � � � � � ² � � � ��÷ � � � ² � � � �5ø �6��� � � � ² � t � �¢ù �
ÿ ��w_z}w!|���w ²� , yez�wÆÙ����}|��E����|6ye��Ù�� , ���-|���w � � ASª6(6���<­*$é«|E � "/­ú� � ­*$¬­�" �9�{� ²� , k ÿ ��|��%û ,

�
,
�

� ´ Ä � w¥w²�E¿fw²�Q×{ye½�Ô�w ²� , ye½����3�mye�Îy ASª'&Z«�ª!"j�{­*$ï«|E � "/­ú� � ­*$¬­�" � k ÿ ���E�ä�í�E� |�� w¥~�y¨ÂÜ�E~ÕÔ ~
�QÔ�~ÕÀ/w_z��{�;½E����wæy{z�½�Åj�E��Ù w_x/w_��Ù�w²��|�w_��¿fw_��×ew_�²|��fz�� k �fz k wmlQÔ���×{ye½�w_��|�½çÅ k |���wÎÙ��E~3w_� ���E�e�3�{�
|���w¶�QÔ�½�½+��xmye�²w¶�e� � � ² � , p ´

¼Î�Xw²�E¿fw²�Q×{ye½�Ô�w ÿ ��|���ye½E¿fw²À�z�y{�E� ~ÕÔ�½ç|��Ex ½E�E�²��|ÝÅ � ����y ©¬­ «m� � ª w²�E¿fw²��×ey{½EÔ�w ´Uü � � , �mye�
ye½E¿ew_À�z�ye�E�Ó~ÕÔ ½�|���x�½E���_�ç|ÝÅí¿ez�wæy¨|�w_z¶|���ye�B�ç|��¶¿fw²�f~�w�|�z}�E�ï~ÕÔ�½ç|��Ex ½E�E�²��|ÝÅÐ|�� w_�B|���w3~Xy{|�z��ÃÂ
ye��Ù»|���w¸w_��¿fw_��×{ye½EÔ w¶ÿ!wjÙ w_���²z���À8w¥ye� �Sª � ª'$!"[­��<ª ´ v9w²�ow_��|��ç×fwj~�y{|�z��E�²w_� �myæ×fw¥½Ew²��� |��mye�
�W½E�E� wæyez}½�Å��E��Ù�w²x8w²��Ù�w²�Q|�w²�E¿fw²�Q×ew_��|��fz}� ´

æèç^R-ç R U��1ëFü ëÿú��¶ðEòTð�ø�îxóOð�ýèëÿîQô·ø�üiÏ1ëîÍµúTóÀþñü�ëý�
ü � �F
wc 	 J 	 �E�+Ú�w_z}~��ç|��:y{� � �fzYz�wæy{½�ye��Ù¶�}Å¤~3~�w�|�z}�E� � ÿ�w��_ye½E½¨|���wÆw_��¿fw_��×{ye½�Ô�wUx�z}�fÀ�½Ew²~
|���w¸Ú�w_z�~3��|��:ye� � �}Å¤~3~�w�|�z���� � w²�E¿fw²��×ey{½EÔ�wßx�z}�fÀ�½�w_~ ´
÷ ª � ¡/i � ¯ �#à ö à©�bþ{�;t¨ª;r6i ��� tf¡/¯S¦�¡/uæl2�1lo¡/¢�ÿ>á � ��
�c 	 J 	 "PvTª!�u"�vTª!� ªOª@nK­ ©!" ©£�E��T­�"*��� � «)��"j�{­on ë 
wc 	 J 	 ©!E�$'v�"�v4��"

ë � ë ` � x ��¢vTª!� ª x ­ ©�Ey�G�Tª!��"j�¬­j���7A�E � �����
c{g



ü �6ÿ!w¥y{x�x�½�ÅXÄ ��w_�ez�w_~ �f´Ác¤´�� |��ïÚ�w_z}~��ç|��:y{� � ye��Ù�|äyeã{w¶�_�f~3x�½Ew Â��²�f�ZÉ}Ô�¿fy{|�w²���{�
x |�� w_�

x ` � � ë � ë ` � ` � � ë ` � ` � ` ë ` � ë � ë ` � x �
ØÜ��x �E� À/�e|��ÐÔ�x x8w²z |�z��Eye��¿fÔ�½Eyez ye� ÙíÚ�w_z}~��ç|��:y{�Ðye��ÙÐ�E��|���w_z}w²�o�fz}w¥Ù��Eye¿f�f��ye½ ´

ü ��ÿ!wÐÿ z}��|�w � ë � ëwx k |���w_� �oz��f~ �é�f´ÉcÜ´ç� � k |���wÐ�_�f½�Ô�~�� �Ó�e�9ë�yez�wÐ½E����wæy{z�½�Å
�E��Ù w_x/w_��Ù�w²��|¶w_�E¿ew_��×fw²�²|��ez��¶ye��Ùý|���w x , , yez�wÕw²�E¿fw²��×ey{½EÔ�w²� ´ ØÜ�����_w!x `á� x�|���w²�ý|���w
w_��¿fw_��×{ye½EÔ w_�¶�e��|���w3ÚÎw²z�~3��|��Eye� � �ezßz�wæy{½Æye��ÙL�}Å¤~�~3w²|�z���� � w_��¿fw_��×{ye½�Ô�wïx�z��fÀ ½Ew_~%yez�w
z�w_ye½ ´V5 wß|���w²�í�myæ×ew¸|���wß�o�f½E½��1ÿ ����¿j|���w_�fz}w_~ ´
÷ ª � ¡/i � ¯ �#à ö à ö þ{�Y¦ � te�Pi1km� ��� tf¡/¯S¦�¡/uælo�Pl©¡/¢5ÿ;á � �F
wc 	 J 	 ­ © l ª!�{«�­�"/­j���D"�vTª!�"PvTª!� ª�ª@nK­ ©!" ©%�NE7�T­�"^��� � «)��"j�{­on ë �������z�<­j�yA7&���� � «)��"j�¬­on � 
/� 	 J 	 ©!E#$'v£"�v4��"

ë � ë ` � � �
æèç^R-ç^� êìë���ø_òTð�óèî
Ä ��w�Ù�w�|�w_z}~����mye��|Õ�{��yýÀ�½E�¤�äãWÔ�x�x/w_zÕ|�z}�:ye� ¿fÔ�½:y{z¸~�y{|�z��çÂL���jwml¤Ô�ye½�|��í|���w�x z��¤Ù�Ô��²|
�e�9|���w�Ù�w�|�w²z�~3�E�mye��|����e�¾|���wí�E��Ù��ç×¤�EÙ�Ômy{½�Ù��:y{¿f�f�mye½ À ½E�¤�äã¤� ´ Ä ��w_�@�ç�¾ÿ!w���w²w_ã |���w
w_��¿fw_��×{ye½EÔ w_� �e�RyïÀ ½E�¤�äã�Ô�x�x/w_z |�z}�:ye� ¿fÔ�½:y{z�~�y{|�z}�çÂ�x k ÿ!w¸�myæ×fw

Ù�w�| � xu� � p � ��� , Ù�w²| � x , , � � p � �
Ä �QÔ��ß|���wÕx z��fÀ�½�w_~ �æy{� ��x�½���|9����|����}~Xye½�½Ew²z��}Ô�À�x�z}�fÀ�½�w_~3�¾ÿ ���E�ä�W�_ye� À8wj���f½ç×fw_Ù ���*�
Ù�w_x/w_� Ù�w_��|�½çÅ ´�5 w¶�_ye½E½Y|����E� x z��¤�_w_�}� �Sª å ��"/­*&�� ´
æèç^R-çj� ñ�ð@�¶ð¨ü�ø·úCðEò
W
ü � � 
 c 	 J 	 ye��Ù�� 
Óc 	 J 	 �E�j���f���}�E��¿fÔ ½:yez k |���w²� �a� � � � � � �E�Õ��ye�EÙq|��ýÀ8w
©¬­ «�­ � ��� |�� �¥´

cfÏ



÷ ª � ¡/i � ¯ �#à ö à�£Iá � � 
Èc 	 J 	 ����� �V
Èc 	 J 	 ��� ª�©¬­ «�­ � ���
	s"PvTª!� "PvTª � v4���<ªq"�vTª
©6�<«�ªwª¬­öASª!�#��� � ETª ©��

ø i1¡;¡ 7 ´Óü � � ���¶ye�Ww_��¿fw_��×{ye½EÔ w3�{� � ÿ ��|��W�_�fz}z�w_�}x8�e��Ù��E� ¿íw²�E¿fw²�Q×ew_��|��fz � k |���w²�
�o�fz ���f� ���E� ¿fÔ�½:y{z�� 
 c 	 J 	

��� � � � � � � � � � � � � � � � � � � � � � �
��� � �E��ye�Ðw²�E¿fw²�Q×{ye½�Ô�wß�e� � ÿ �ç|��Ð�_�ez�z�w²��x/�f��Ù�����¿ïw_��¿fw_��×fw²�²|��fz
� � 0

�`dÜ´

æèç^R-ç ® êìë3íïîñð�ò�ëÿî1ëùô�ô
¼õÚÎw_z}~��ç|��Eye��~�y{|�z}�çÂX�E� ��y{�EÙ�|��3À8w �#&}©¬­�"/­��<ª%�SªPO��T­�"�ª ���

� ` � �>{ d � �o�ez ye��Å �
0
�`d �

ye��Ù �#&}©¬­�"[­��<ªá©}ª¬«�­j�SªPO��T­�"�ª �ç�-|���w¶�E� w¯lQÔmye½���|ÝÅ���� ���e| �é|�z����²| ´
÷ ª � ¡/i � ¯ �#à ö àÃ«�á � �9
�c 	 J 	 ­ © l ª!�¬«�­�"/­j��� �����1�#&}©¬­�"/­��<ªq�SªPO��T­�"�ª1� ��� ­�" ©�ª¬­öASª!������ � ECª ©%��� ª=� ª�� � �����=�#&}©¬­�"/­��<ª��

ø i1¡;¡ 7 ´ ØÜ�E���²w � ���6ÚÎw_z}~��ç|��Eye�ß��|-�my{�Fz}wæye½�w²�E¿fw²�Q×{ye½�Ô�w_�6ye� Ù¥�ç� � ���-ye�jw²�E¿fw²��×fw_��|��fz
�e� � |���w_�

d L � ` � � � � ` � � � � � � ` � ��� � { d �
ØÜ�E~3�E½Eyez�½çÅ k � � d ��� � �E� �#&}©¬­�"/­��<ª1©}ª¬«�­j�SªPO��T­�"�ª ´
5 wÆÙ�w²·���w �tª*AG��"/­��<ªM�SªPO��T­�"�ª!�tª © © y{��Ù �tª*AG��"/­��<ª·©}ª¬«�­j�SªPO��T­�"�ª!�tª © © �E�¥yÎye��ye½E�f¿e�fÔ��

ÿ�yæÅ ´Xü � y�~�y{|�z}�çÂý�E�ß��w²��|�� w_z¶x8�e����|���×ewÓ��w_~3�EÙ w²·m���ç|�wÓ���ez¸� w_¿�y{|���×ew3�}w_~3�EÙ�w�·m���ç|�wÓÿ�w
Ù�w_�}�_z}�EÀ/w¸�ç|�ye� ­����SªPO��T­�"�ª ´

ce¹



æèç^R-ç^Ë U��1ë��ìëÿî1ëùúTø�ü�ð��3ë�ò óOð�ýèëÿîQô·ø�üiÏ1ëõÍµúTóèþñü�ëý�
Ä ��w¸¿fw_��w²z�ye½��Eà²w_ÙÐw_��¿fw_��×{ye½EÔ wßx�z��fÀ ½Ew_~ �E� �e�6|�� w¶�o�ez�~

� � � � � �ù� �é�e´ÁcÜ´Éc �
ÿ ��w_z}w � � ��
 c 	 J 	 k � 
 c �E�ßy{�Lw²�E¿fw²��×ey{½EÔ�wÓy{��Ù �

0
� d;
 c 	 yÐ�²�fz�z}w_�}x8�f� Ù��E��¿

w_��¿fw_��×fw²�²|��fz ´!Ö l¤Ô ��×{ye½Ew²��|�½�Å k � ��� ye�íw²�E¿fw²��×ey{½EÔ�wß�ç�FÙ w²| � � � � � � �`d ´
ü � � �E�¥���f���}�E��¿fÔ ½:yezßÿ!w��æye�Bÿ z���|�w � � � � � � � � �ez �1� � � B�� � B � BÔ� � �

ÿ ���E�ä��yez�w¶�é|äye��Ù�yez�Ù»w_��¿fw_��×{ye½EÔ w¸x z��fÀ�½�w_~3� ´·5 w¸� �e|�w¶|��my¨| �1� � � �¹���[� � � � � � � �
�E� �}�E~3�E½:y{z!|�� � � � � �}�3|���w¶x�z��eÀ�½Ew²~�� �}�myez�wß|���w¶��ye~3wßw_��¿fw_��×{ye½EÔ w_� ´
5 w¸�æye½�½-|���wj~�y{|�z��çÂ � � � � y «)��"Z�{­on%�Tª!��$¬­ � k ye��Ù ye�íw_��¿fw_��×fw²�²|��fz � ���¾y3�¤Ô ½E½

×fw²�²|��ezß�e��|���wÓx/w_� �_�E½ ´ Ä �����¾~�y{|�z}�çÂíx8w²���_��½F��� ��&��#� ª*A�E � ��� �ç�ÆÙ�w²| � � � � � � ��d �o�fz
ye½E½ � k w²½E�}w¸�ç| �E� � ª*A�E � ��� ´
5 w¶�æye��ÿ z}��|�w � �f´Ác¤´Ác � y{�

: � � � . � �ù� � � .   : � �é�e´ÁcÜ´ËÈ �
Ä ���E�-���-y��²�f��×fw_� �Ew_��|R���e|äy¨|��E�e�9|��my{|Fye½�½E�Pÿ �;Ô��-|�� Ù�w²���²z��EÀ/wsye½E½ew_�E¿ew_��×{ye½EÔ�w²�-�e� � �f´ÉcÜ´Ác � ´
ü � : � d ÿ!w3Ù w_���²z���À8wÕ|���wÓw_��¿fw_��×{ye½EÔ wÓye� ­���O��T­�"�ª ´jü � � ���9������¿fÔ�½EyezÎ|���w_�W|�� wÓ�¤Ô ½E½
×fw²�²|��ez��Æ�e� � ÿ �E½E½¤À/w�w_��¿fw_��×fw²�²|��fz��Æ�_�ez�z�w²��x/�f��Ù�����¿ß|��ß��� ·m���ç|�w�w²�E¿fw²��×ey{½EÔ�w²� ´Uü � � ye��Ù
� �}�myez}wjyï�_�f~3~3�f�Ð�¤Ô ½E½+��x�ye�_w k?� � �ì� � � d �±�

0
� d�k |���w_� � : � � . � � � � d �o�fzye½E½ . ye��Ù : ye��Ù�|���wßx/w_� �_�E½Y�E�����e��z�w²¿fÔ�½:y{z ´ ¼ ���e�*�Ýw²~�x |ÝÅX�E��|�w²z��}w_�²|��E�f�Ð�e�6|�� wß�¤Ô ½E½��xmy{�_w_�¾�e� � ye��Ù � �E��y3��Ô��3�_��w_��|ÎÀ�Ô |9� �e|���w_�²w_����yez}Åí�_�e��Ù���|��E�f�Ð�o�fz |�� w¥x/w_���²�E½+|��

À8w¶���e��z�w²¿fÔ�½:y{z¯§U�o�fz w Â�y{~�x�½�w � ye��Ù � ����|���w¶x/w_���²�E½

� � � � � ���� � d d
d d d
d d �

����� � � ���� d � d
d d �
d d d

�����
�myæ×fw¸���3�¤Ô ½E½Y×ew_�²|��fz����E�Ð�²�f~�~3�f��À�ÔÜ|�|���w¶x8w²���_��½+�E� ���e��z�w²¿fÔ�½:y{z ´

ü � : 0
� d |���w_� |���wLw_��¿fw_��×{ye½EÔ wL��� O��T­�"�ª k ÿ �ç|�� . � d �_�fz}z�w²��x/�f��Ù�����¿ |��]y

à_w²z���w²�E¿fw²��×ey{½EÔ�w ´!5 w�� �e|�wÓ|���y{|¸��� � ���ß���E� ¿fÔ�½:y{z9|���w²�B|�� w��QÔ�½�½U×fw_��|��fz}�j�e� � yez�w

cfÇ



w_��¿fw_��×fw²�²|��fz��Õ�²�fz�z}w_�}x8�f� Ù��E��¿Ð|��íà_w²z���w²�E¿fw²��×ey{½EÔ�w²� k x�z��P×¤�EÙ�w²ÙS|�� w²ÅLyez}w����{|Õye½����Ð�E�
|���w¶�QÔ�½�½+��xmye�²w¶�e� � k ye� |���w²� . ye� Ù : �_�fÔ�½�Ù�|äyeã{wjye��Å�×{ye½�Ô�w ´¼Î�6ÿ �ç|��¸|���w!�}|äy{��Ùmyez}Ùjw_��¿fw_��×{ye½�Ô�w!x z��fÀ�½�w_~ k �o�ezFy�������¿f½EwÆw²�E¿fw²�Q×{ye½�Ô�wÆÿ�w!Ù�w_�}�_z���À8w
|���w�~Xy¨ÂÜ��~ÕÔ�~ �QÔ�~ÕÀ/w_zU�e�=�²�fz�z}w_�}x8�f� Ù��E��¿ß½��E��w_yez�½çÅ¶�E��Ù w_x/w_��Ù�w²��|Æw_�E¿ew_��×fw²�²|��ez��Æye�U�ç|��ASª'&Z«�ª!"Z�{­*$
«|E � "[­ú� � ­*$¬­�" � ´ ¼¾��Ù»|���w¥�¤Ô ~ÕÀ8w²zÎ�{�R|���~�w²��ye��w²�E¿fw²�Q×{ye½�Ô�w¸�E� z�w²x8w_y{|�w²Ù�ÿ�w
�æye½�½!�ç|�� � � ASª6(6�@�<­*$�«|E � "/­ú� � ­*$¬­�" � ´ ¼Î�qw_��¿fw_��×{ye½EÔ w3ÿ ���e��wÐye½�¿fw_À�z�ye�E�ï~ÕÔ ½�|���x�½E���_�ç|ÝÅ�w ÂS�
�_w²w_Ù����ç|��R¿ew_�f~3w²|�z��E�Æ~ÕÔ ½�|���x�½E���_�ç|ÝÅ9�E�Ry �Sª � ª'$!"/­��<ªáª¬­öASª!�#��� � ETª ye��ÙÓy¾x/w_� �_�E½¤�_�e�Q|�ye�E� �E��¿
�f��w¶�fz ~3�fz�wßÙ w²�ow_��|��ç×fw¸w_�E¿ew_��×{ye½EÔ�w²� �E��y �Sª � ª'$!"[­��<ªñ«)��"Z�{­on��Tª!��$¬­ � ´
5 w¶�æye�ÐÙ�w�|�w²z�~3�E��wß|�� w . y{��Ù : �E� � �f´Ác¤´ÉÈ � À�Å�|���wß�o�f½E½��1ÿ ����¿j|���w_�fz}w_~ ´

÷ ª � ¡/i � ¯ �#à ö à�°Èþ ��� ¢ � i1km�©l©û �¤® �;t¨ª;r6i �Ð� tf¡/¯S¦�¡/uæl2�1lo¡8¢5ÿ;á � � � �}
wc 	 J 	"PvTª!�w"�vTª!� ª�ª@nK­ ©!"�E��T­�"*��� � «)��"j�¬­*$ ª © ë ����� � ©!E�$'v£"�v4��"
ë ` � � � ²� � ë ` � � � ²� � �é�e´ÁcÜ´ g ��¢vTª!� ª ²� ����� ²� ��� ª=Ey�G�Tª!�="Z�{­j���7A�E � �����

¼Îx�x�½çÅÜ����¿ÓÄ ��w²�fz�w²~ �f´Ác¤´ÁÏ |��ï�fÔ z�x/w_� �_�E½8ÿ�w¸�myæ×fw
Ù�w�| �/� � � � � � Ù w²| � ë�� ` � 	� , - � �j� ,ú, � � ? , , � � �é�e´ÁcÜ´ÉÏ �

ÿ ��w_z}w � , , ye��Ù ? , , yez�w�|�� w!Ù��Eye¿f�f��ye½ew²�Q|�z���w_�6�e� ²� ye��Ù ²� z�w_�}x8w²�²|���×fw²½�Å ´Rü � � , , � ? , , � d
�o�fz�y{|�½Ew_ye�}|��f��w 2 k |���w_�»|���w¸x8w²���_��½+�E� ���f� z�w_¿eÔ�½:yez ´ å��e�Q×ew_z}��w_½çÅ k |���w¸x8w²���_��½+�E� �f��½çÅ
���f��z}w_¿fÔ ½:yez �ç�6|���w_z}w¥��� ��Ô��ä��ye� � , , ye��Ù/? ,ú, ´

ü �-|���w¶x8w²���_��½;�E��z}w_¿fÔ ½:yez�|���w_� �é�e´ÁcÜ´ÉÏ � �}���Pÿ ��|��my{|�|���w_z}w¸yez�wñ� w²�E¿fw²�Q×{ye½�Ô�w_��|��my{|
yez�w¶w²��|�� w_z�·m���ç|�wß�fz ��� ·m���ç|�w ´

æèç^R-ç � U��1ë�ñKWm�¡�´ë3ò�úCð_�îñ ëÝ�¶ð_òñëùíïîñðEò�ë!� ëÿî1ëùúTø�ü¨ð"�3ë�òóOð�ýèëÿîQô·ø�üiÏ1ëîÍµúTóÀþñü�ëý�
ü �R�o�fz : � � � . � �ù� � � .   : � �é�e´ÁcÜ´Ë¹ �

ceá



� � ��
â� 	 J 	 yez�w��éÅ¤~�~3w²|�z��E��ye��Ù��e��wX���j��w²~���Ù�w²·�����|�w�ÿ!w��æye½�½Æ|���w�x�z}�fÀ�½�w_~ |���w
�}Å¤~3~�w�|�z����ß��w²~���Ù�w²·m� ��|�wß¿ew_��w²z�ye½��Eà_w²ÙÐw_�E¿ew_��×{ye½EÔ�wßx z��fÀ�½�w_~ ´

æèç^R-ç$# % úTóÀî1ë��'&èëùú)(Öø�î1óÀîñð_�3ø�üNÌ1óéú��´ô+*{óèúuS ø_òÂúCð^T Í8ëÿîa�ùð�ü�ô
Ä ��w â z}�f��w²�äãew_z¾å�ye���e���E�_ye½ Ñ �fz�~ � â å Ñ � �E� ¿f�ç×fw_�»À�Å�|�� w¶�o�e½E½E�Pÿ ����¿j|�� w_�fz}w_~ ´
÷ ª � ¡/i � ¯ �#à ö à�³Èþ ÷ ª �-, i1¡/¢ � t1¬ � iÐh¥km¢6¡/¢6l tfk���ú+¡/i¨¯ ÿwá � � � �x
uc5�QJ 	 "�vTª!�"PvTª!� ª�ª@nK­ ©!"é«)��"Z�{­*$ ª ©/. 
wc �KJ²� ����� ë 
wc 	 J 	 ©!E�$'v�"�v4��"

. � � � � � � � � ë � �������
� � � � � �

� � � � � � � � �
�/0 � � �/0

�������� �é�e´ÁcÜ´ÉÇ �

­ ©Y( � &y$'H��<­j�yA7&���� � 	 �¢vTª!� ª21 ¤õ� �����="PvTªY( � &y$'H}© � , � � � , "*��H�ªa&��tªm& � "PvTª � & ��� &��·­��7A� &�E�� � &��{«�©
3 \ � � � �

�������
� � � � � � �

�
� � �

� ������ 
wc \ J \ � [ �õ� � c �����
4 \

�

�������
� � � � � � � �

�

�������� 
wc \ J \ � [ � � � c �����
ò \ �

���� � � � � � � � � �

����� 
 c \ J � \�� � � � [ � d � � � c �����

ceÊ



ò ô\ �

����������
� �
� � � � � �

�

� ��������� 
wc � \@� � � J \ � [ � d � � � c ���6�Q�
Ä ��w53 \ � � � À�½��Ü�äãQ�¸¿f��×ew3|���w�·�����|�w3w²�E¿fw²��×ey{½EÔ�w²� �6´ Ä ��w��QÔ�~ÕÀ/w_z¸�e��|���~�w²�¸y63 \ � � �
À�½E�¤�äã yex x8w_yez��ß¿f�ç×fw²�¶|���wï¿fw_�e~�w�|�z����Ó~ÕÔ�½ç|��Ex ½E�E�²��|ÝÅÐ�e�s|�� wÓw_�E¿ew_��×{ye½EÔ�w ´ Ä ��w3��Ô�~%�{�
|���w¶�fz}Ù�w_z}� �e�R|���w_�}w¸À ½E�¤�äã¤� ¿f�ç×fw²� |���w¸ye½E¿ew_À�z�ye�E�9~jÔ�½�|��Ex�½��E�_�ç|ÝÅÓ�o�fz yÓxmyezé|��E�²Ô�½:y{z �6´

Ä � w74 \ À�½E�¤�äãQ�9¿f�ç×fwj|���wÕ�E�Ü·m����|�wjw²�E¿fw²�Q×{ye½�Ô�w_� k ÿ �ç|��ý|�� wÕ�QÔ�~ÕÀ/w_z9�e�84 \ À ½E�¤�äã¤�
¿f��×¤����¿Õ|���w¶¿fw²�f~3w²|�z}�E�ß~ÕÔ ½�|���x�½E���_�ç|ÝÅÓ�o�fz �E� ·�����|�w9w_��¿fw_��×{ye½EÔ w_� ´

Ä � w¶ò \ À�½E�¤�äãQ� yez�w¾�æye½�½Ew_Ù �{­öA�v7"_©¬­��7A�E � ����( � &y$'H}© k ye� Ù�|���w¶ò ô\ À�½E�¤�äãQ� yez�wß�_ye½E½�w_Ù� ª � "-©¬­��7A�E � ���q( � &y$'H}© ´ Ä6�f¿fw²|���w_z9|���w²ÅýÙ�w²·m� wï|���w ��&��#� ª*A�E � ���ï©!"Z�fE#$!"ZE7� ª �e�Æ|���wÓ~�yZ�
|�z}�çÂ�x/w_� �_�E½ ´ Í��e|�wÐye� ò ³ À�½E�¤�äãS�my{�3à²w_z}�Bz}�1ÿ �3ye� ÙNy{�Nò ô ³ à_w_z}�W�_�f½�Ô�~�� � ´ Ä ��w
�E��|�w²z�x�z}w²|�y{|����f�Ð�e�F|����E� �����o�fz � 
wc 	 J 	 ye��Ù5� 
wc � 	 � � � J � 	 � � �

�Æ�
���� ò ³ �

òRô ³
� ��� � 9 �: ;=<>@?BADCFEGE�HJILKMAONPI@Q
KM?BQRQLKMSUT
>@VWAGXY?[Z\S�]M^�_a`'NPKMS�]cb�?G]Mdcef?GgLShIjilkmk=S�QLgL_n^U?G]Mdeo_nI�ZJAGIL_nQL_npGSqILS�k=_ad�S�r�]M_sQ
Sq^�At]MIL_nIjQLI/AG]M`niuAGXwv�`aAl^yxlIPAGXYQ
K�SzX{AG`a`aAONP_n]M|[X{AtgjkmI�}3�~��{������������� 47~8� E � :4��R� 9 E :: E ; ��� 9 : E: : ; � �2� ?B]Md ���� <���y� � ���2����� �����[���w t¡=��¢ ������¡=���

£¥¤§¦�¤j£ ¨ª©¥«U¬¥­'®U¯Y«U°�¯�Um­�±�«U²´³µ©¥­'¶!±w·�¸"©¥«U²¹ KMSDQ
g
?B]MIjX{Atgjku?ºQ
_aAG]¼»¾½ ¿ÁÀLÂ6¿�Ã8NP_sQ
K�¿Ä]MAt]�IL_a]�|tÅM`Æ?Bg�Ã2NRSÇ^È?B`a`@?ÊÉyËºÌlÍGÎµÏ'Ð�Ì�ÉyÐÑ ÎjÒGÌ�Ó{ÔÈËºÎµÕ=Ò Ñ×Ö ËºÌ�Ø ¹ KMS�IjSÇQLg
?G]MI�X{AtgLkm?BQL_aAt]MI[K�?ÈptScQ NRAÙ_ak=ZJAGgjQy?B]ÚQ[ZMgLAGZJS�gjQ
_nS�I7NPKMS�]
Ût:



?GZMZM`n_aS�dÁQLAU?hkm?BQLgL_sÜUZJS�]M^�_n`§ØÝVw_agjIjQL`nitÃÞI�i´k=k=S�Q
g�iÁ_aI�ZMgLS�ILS�gjptS�dßÃàQy?GxÚ_n]M|/QLKMSR^�At]ºájÅM|t?BQ
SQ
gL?G]MILZ\AtIjS�AGXYQ
K�SzQLg
?G]�IjX{AtgjkmS�dÇZ\S�]�^�_a`JNRSÁK�?ÈptS� ¿ À � b ��� e � ¿ � À � ¿ À � b ��� e � À � ¿ À � À � ¿ À � b ��� e � ¿ <â `nILAMÃMS�_a|tS�]àpG?B`aÅMS�Ih?BgLSqZMgjS�ILS�gjpGS�dßÃ\Q
KMSzZ\S�]M^�_a`aIP?BgLSqS�ãÚÅM_spB?G`aS�]ÚQ�Øä[å�æÚç\èÞælé ê�ëaìßë×êîí Ð Ñ b � e!ï�ð�ñÚòBñ5ó�Ð8ôÁÐ�Î�Õ ÖõÑ×Ö ÒGÌuÒGÌ\ö/¿!ó�ÐRÌ�ËºÌ�Ó Ö ÌlÍGÏ´÷sÒGÎ�ø[ùßú�Ð�Ì Ö Ô� Ö Ó@ÒGÌuÐ Ö ÍlÐ�Ì�ûºÒG÷�Ï�Ð�Ë"Ô Ñ ú�Ð¥Õ=Ò Ñ Î ÖFüRý Ð�Ì�É Ö ÷Ob �z� e Ñ ú�Ð�Ì ÖõÑJÖ Ó@ÒG÷þÓOË
ÒGÌuÐ Ö ÍlÐ�Ì�ûºÒG÷�Ï'Ð�Ë"Ô Ñ ú�ÐÑ ÎjÒGÌ�Ó{ÔÈËºÎµÕuÐLö ý Ð�Ì�É Ö ÷Ú¿ À � b �5� e � ¿mø@ÿ
÷þÓOË�� Ö Ô�� Ö ÓUÒGÌ Ð Ö ÍlÐ�Ì�ûGÐyÉ Ñ ËºÎqÉyËºÎµÎ
ÐyÓ ý ËºÌ\ö Ö ÌlÍ Ñ Ë� Ö Ì b �u� e Ñ ú�Ð�Ì�� � ¿�� ~ � Ö Ó Ñ ú�Ð
ÉyËºÎ�Î
ÐyÓ ý ËºÌ\ö Ö ÌlÍ Ð Ö ÍlÐ�Ì�ûGÐyÉ Ñ ËºÎ Ö Ì Ñ ú�Ð Ñ ÎjÒGÌ�Ó{ÔÈËºÎ�ÕuÐLöý Ð�Ì�É Ö ÷sø
� èÞçßç
	 Ø��$X � ?G]Md
�Ù?GgjS ?G]-S�_a|GS�]àpB?G`aÅMS[?G]Md�^�AtgLgjS�ILZ\At]Md�_a]M|�S�_a|tS�]àptS�^�Q
Atg
AGX2Q
KMSZJS�]M^�_n`�b ��� e�QLKMS�]¿ À bU¿ � ¿ � ~ � ��� ¿ À b�� ��� ¿ À e�� �î� ¿ À e ¿ � ¿ � ~ � �?G]Md � ?G]MdD¿�� ~ �-?BgLSq?G]cS�_a|tS�]àpG?B`aÅMSq?B]Mdc^�AtgjgLS�ILZ\At]MdM_n]M|7S�_n|tS�]àptS�^�QLAtg�AGX�Q
K�SUQ
g
?B]MI��X{AtgLk=S�dDZ\S�]M^�_a` Ø

£¥¤§¦�¤�� �)«q¸$·M±2­���Um­�±�«U²´³�©8­'¶!±w·�¸"©R«U²
�$Xq¿ ï�ð ñÚòBñ _nI=Å�]M_nQ
?Ggji � Atg�gLS�?G`P?G]Md�AtgjQLKMAt|tAG]�?G` � NRS5^È?G`n`RQ
KMSDQ
gL?G]MI�X{AtgLkm?BQ
_nAt]» ½ ¿ À Â6¿ ?�ÏlÌ ÖõÑ ÒGÎ����jËºÎmËºÎ Ñ ú�ËLÍlËºÌ\ÒG÷ �mÓ Ö Õ Ö ÷sÒGÎ ÖõÑ � Ñ ÎjÒGÌ�Ó{ÔÈËºÎµÕ=Ò Ñ×Ö ËºÌ�Ø ¹ KM_nIUQ
g
?B]MI��X{AtgLkm?BQL_aAt]�^�`aS�?GgL`si�K�?GI�QLKMSzI
?Gk=SqZMgLAGZJS�gjQ
_nS�I/?GI/?7^�At]�|tgLÅMS�]M^�SzQ
gL?G]MI�X{AtgLkm?BQ
_nAt]ßØ¹ K�SzX×?B^�QPQ
K�?ºQ/QLKMSÁV�gLAtv\S�]M_nÅMIP?G]Md
���$]MAtgLk ?GgLSzÅM]M_sQy?Ggj_a`sim_n]àpG?BgL_Æ?B]ÚQPKM?GI/?Gd�pB?G]��Qy?G|GS�I�X{Atg2ÅM]�_nQy?BgjiÁQ
g
?B]MIjX{Atgjku?ºQ
_aAG]MI�Øw>RAt]MIj_adMS�g�?zkm?BQLgL_sÜÁÂ NPKM_n^yKmK�?BI2S�gLgjAtgLI2_n] Q
KMSX{AtgLk AGX�?7Z\S�g�Q
ÅMgjv�?BQ
_nAt]Dku?ºQ
gL_FÜJÃ��mØ �$XÝNRSÁ?GZ�ZM`ni�QLKMSzAtgjQLKMAt|tAG]�?G`JQLg
?G]�IjX{Atgjku?BQL_aAt]»"!$#)½ ¿ � � Â%!$� � ¿ �

Û E



Q
KMS�]
& # & �¥� & ¿ � ��¿ & �R� & � & � ?B]Md & # &�' � & ¿ � �[¿ &�' � & � &�' <¹ KMS S�gLgLAGgLIU_n]5Q
K�S[Q
gL?G]MIjX{AGgLk=S�d km?BQ
gj_sÜDKM?OpGS Q
KMS�I
?Gk=S[]�AtgLk ?GIhQLKMS S�gLgLAGg
_a]ÇQ
KMSAtgL_n|t_a]M?G`Jkm?BQLgL_sÜJØ

����( �*),+ -/. 0D�21P�w¡m���43/������¡=�V�Atg�b ï
5�6 òBñ Q
K�S�¿87 X×?G^�QLAtgL_:9È?BQL_aAt]c_nI�|t_npGS�]ÇvÚib � ¿�7 � � EGØ<;MØsE �NPKMS�gjS[¿�ï=5 6 ò 6 _aI�AGgjQ
K�At|tAt]�?B`�?G]Md=7 ï
5 6 òBñÇ_aI�ÅMZMZ\S�g�QLg
?GZ\S49�At_ad�?B`§Ø
£¥¤?>h¤j£ ¨ª©¥¶%@q®h·M¸�«U¬o·�AU¯CB�D EU±2°�·�©¥­'¸GF�±w·M¸�©¥«
H S=^�AGkmZMÅ´Q
S7Q
KMS=¿87 X×?G^�Q
Atgj_I9È?ºQ
_aAG] AGX@b ïJ5 6 òBñßÃLK M*N�?G]Md AGXRX{ÅM`n`�g
?B]Mx'ÃÝvài?GZMZM`sil_a]M|=?G]DAtg�Q
KMAt|GAt]�?G`�QLg
?G]�IjX{Atgjku?BQL_aAt]uku?BQLgL_FÜc¿ � IjA=QLK�?BQ¿ � b � 7 �?G]Md�¿!_aI/Q
KMS�ZMgLAldMÅM^�QUAGX�AGgjQ
K�At|tAt]�?B`Ykm?BQLgL_a^�S�I/^yKMAtIjS�] Q
AmQ
g
?B]MIjX{Atgjk b Q
AmvJSÁQ
KMSÅMZMZ\S�g�Q
gj_Æ?G]�|tÅM`Æ?Bg@ku?ºQ
gL_FÜO7 ØPU]MSukmS�Q
KMAld¼ÅMILS�IRQ Ö ûGÐ�Ì�ÓuÕ=Ò Ñ Î Ö ÉyÐyÓ�Q
A6_a]àQ
gjA´d�ÅM^�SS9�S�gjAtI�vJS�`aAON!Q
KMScdM_a?G|tAt]M?G`At]MSzS�`nS�k=S�]àQ/?BQh? Q
_nkmSBØ âUT _sptS�]�I/km?BQLgL_sÜJÃWV �?XL��Yl� ï
5 6 ò 6 Ã�_aI�ABXÝQLKMSqX{AtgLkX Y

V �ZXL�[Y´���
\]]]]]]]]^

_ ` a
_� a `

_

bdcccccccce
X
Y

Û �



NPKMS�gjS ` � ^�AtI �gft� ?B]Md a � IL_n] �gfG� X{Atg�ILAtk=S f Ã'?B]MdD_aI�Q
KMS�gLS�X{AtgLSzAtg�Q
KMAt|GAt]�?G` ØV�Atgh� ï,52ñßÃ�_sX�NRSÁILS�Q` � �jik � �i !l� �m �
a � � � mk � �i !n� �m �Q
KMS�]ÇX{AGgoV �?XL��Yl� � � � �\Ã

�qp � rssst sssu
` �ji � a � m v �"Xj�: v �$Yt��
p vxw�"Xj��Yt�ILA6At]M`siWQLKMS X QLK ?B]Md Y QLK�S�`aS�kmS�]àQ
I�?GgjSD?qy�S�^�QLS�dßØ H Sc^È?B]�^�Atk=ZMÅ�Q
S ` ?G]Md a vàiQ
KMSmX{At`a`nAÞNP_n]M|5?G`a|tAGgL_nQLKMkÇØ â `a`�Q
KMSD?G`n|tAtgj_nQ
K�kmIz_a]ÙQ
KM_nI�Q
K�S�IL_nI7?GgjS�ZMgLS�ILS�]ÚQLS�d�_a]¼?z â ¹o{ â}| �$`a_nxGSzZMILS�ÅMdMA=^�AldMSGØ~O�Z� ç'è��?�OåÝé ê�ë���ë×ê ùßú Ö Ó2ÔµÏ´Ì�É Ñ×Ö ËºÌ Î
Ð Ñ Ï´ÎµÌ�ÓzÓOÉLÒG÷sÒGÎ
Ó ` ÒGÌ\ö a Ó�Ï�Éyú Ñ ú�Ò Ñ� ` a� a `�� � ��� � � � ��� : � ���wú�Ð�Î
Ð � � � �RÒGÌ\ö � ÒGÎ
ÐqÓOÉLÒG÷sÒGÎyÓ��8ÒGÌ\ö a � ! ` � � EÚøX{ÅM]M^�Q
_nAt]ÙC ` � a H � � ���Jæ���� � � � � �_nX � � :` � Ea � :S�`nILS _sXÝ?GvMI � � � M ?Gv�I � � �� � � ��� �a � E ��� Eh! � �` � a �S�`aIjS � � � � ���` � E ��� Eh! � �a � ` �S�]MdS�]�d

� S�gLS¥QLKMSR^�Atk=ZMÅ�Qy?ºQ
_aAG]�AGX ` ?G]�d a K�?GIÝvJS�S�] gjSÈ?Ggjg
?G]M|GS�d�QLAq?ÈptAt_nd[Z\AtILIj_avM`nS¥AOpGS�g��MAÞNzØ
ÛtÛ



� AON Q
A5QLg
?G]�IjX{Atgjk boQ
A-?G]ªÅMZMZ\S�gÁQ
gL?GZJS�9�At_nd�?G`�km?BQ
gj_sÜ�N¥S�gLS�ãÚÅM_agjS�? T _npGS�]MIku?ºQ
gL_FÜ X{Atg[S�?G^yK�ILÅMv\dM_Æ?B|tAt]�?G`¥S�`nS�k=S�]àQ7AGXPb�Ã¥?B]Md�?GZMZM`siWS�?G^yK�At]MS�_n]�? ILÅM_sQy?Gv�`aSAtgLd�S�gPILÅM^yK-?GI
V � N � N�! E � � <È<È< V � K � E � K � � V � E � � � � <È<È< V � K � E � K � � b � ¿ � b � 7 �NPKM_a^yK�_aI ? ¿87 X×?G^�QLAtgL_:9È?BQL_aAt]ßØÙV�Atg SµÜM?BkmZM`nSuX{Atg�K �¡  ?B]MdlN � ;�Ã8NP_sQ
K�?¢!dMS�]�AGQ
_n]M|=?=]MAG]�9�S�gLA=S�]àQ
g�iJ}

b �
\]]]]]]]]]]^

! ! ! !! ! ! !! ! ! !! ! ! !! ! ! !! ! ! !

bdcccccccccce
£¥¤§¦©¨ ªG«�¬­

\]]]]]]]]]]^

! ! ! !! ! ! !! ! ! !! ! ! !! ! ! !: ! ! !

bdcccccccccce
£¥¤<®¯¨ ¦G«°¬­ ±�±�±

£¥¤ ~ ¨ � « ¬­
\]]]]]]]]]]^

! ! ! !: ! ! !: ! ! !: ! ! !: ! ! !: ! ! !

b cccccccccce
£¥¤²¦©¨ ªG« ¬­

\]]]]]]]]]]^

! ! ! !: ! ! !: ! ! !: ! ! !: ! ! !: : ! !

b cccccccccce
£¥¤<®¯¨ ¦G« ¬­ ±�±�±

£¥¤<®¯¨ ¦G« ¬­
\]]]]]]]]]]^

! ! ! !: ! ! !: : ! !: : : !: : : :: : : :
bdcccccccccce <

¹ KM_aIPI�Q
g
?ºQ
S�|Bic_aIP?Gd�AtZ�Q
S�d5_n]cQ
KMSqX{At`n`aAONP_a]M| ?G`a|tAGgL_nQLKMkÇØ~O�Z� ç'è��?�OåÝé ê�ë���ë:³ ùßú Ö ÓÁÒG÷ ÍlËºÎ ÖõÑ úlÕ ÉyËºÕ ý Ï Ñ ÐyÓ Ñ ú�Ð�7îÔ�ÒlÉ Ñ ËºÎ[Ë"ÔzÒ,Q Ö ûGÐ�Ì�Ó/¿�7 Ô�ÒlÉµ´Ñ ËºÎ Ö°¶ Ò Ñ×Ö ËºÌ Ë"ÔUÒ Õ=Ò Ñ Î ÖFü b ï
5 6 òBñ ��K·M¸NL�¥ËºûGÐ�Î��2Î ÖõÑ Ö ÌlÍ Ñ ú�ÐhÏ ýàý Ð�Î Ñ Î Ö ÒGÌlÍGÏl÷sÒGÎ ý ÒGÎ ÑË"ÔPb¹� ÖõÑ ú Ñ ú�ÐÁÌ�ËºÌ ¶ Ð�ÎyËuÐ�÷aÐ�ÕuÐ�Ì Ñ Ó Ë"Ôº7�ø
Û ;



X{Atg Y7� Et}¯NX{AGg Xw� K�} � Et} Y !�EC ` � a H � � ���\æ��»� � b �?X�� E ��Yl��� b �ZXj��Yl�L�b �?X�� E ��Yl�2� ` b �?X�� E ��Yl�Ý� a b �?XL��Yl�b �?X�� Et} Xj��Y !�Et}¯N �2� � ` a� a ` � � b �ZX�� Et} Xj��Y ! Et}¯N �S�]MdS�]�d
� AGQ
S�N¥SÇdMA6]MAGQ�^�AGkmZMÅ´Q
SDãÚÅ�?G]àQ
_sQ
_aS�I NRSDxÚ]MAON ?GgjSO9�S�gLAMØ â `nILAMÃ2QLKMSDku?BQLgL_FÜ¿ _aIu]MAGQ�X{AtgjkmS�dÊvMÅ�QÇ?BZMZM`a_nS�dÊ_nkmZ�`a_a^�_nQL`nitØ H S�^È?G]�IjQLAtgLS ` ?G]Md a ?G]Md�_nXÁ¿ _aIgLS�ãlÅ�_agLS�dWQ
A5k ÅM`sQ
_aZ�`ni�?B]MAGQ
K�S�gÁku?BQLgL_FÜ�ÃYI
?ÈiGÃÝN¥S�^È?G]ÙdMA5QLKM_aIÁ_a]W?5Ij_ak=_a`Æ?Bg
N@?Èi6Q
Aâ `n|tAtgL_sQ
KMk EtØ¼;MØ§�lØ½�$Q8_aI�ZJAGILIL_nvM`aS�QLA�S�]M^�AldMS ` ?B]Md a _n]m?ÁIL_n]M|t`aS�Ij^È?G`a?Gg � IjS�S7C¼�q;´Ã�¾´S�^GØ¿ ØsEtØnEGE�H � Ã�NPKM_n^yK5^�AtÅM`adcQLKMS�]5vJSqI�Q
AtgjS�d-_n]�Q
KMSzS�`a_ak=_a]M?BQ
S�d � i m Ø¹ K�S
ZMgj_akm?Ggji7Å�ILSUAGX T _sptS�]�IRkm?BQ
gj_a^�S�I¥_nI8QLA[S�`a_ak=_a]M?BQ
S�Z�?BgjQ
_n^�ÅM`a?Gg�S�`nS�k=S�]àQ
I¥_a]�?ku?ºQ
gL_FÜJØ â kmAGgLSPS�À=^�_nS�]àQR?GZMZMgjAà?G^yKmX{AGg¥?�¿�7�X×?G^�QLAtgL_:9È?BQL_aAt]�_nI�QLA�Å�ILSqô�ËºÏàÓOÐyú�Ëº÷sölÐ�ÎÕ=Ò Ñ Î Ö ÉyÐyÓÇNPKM_n^yK _n]ÚQLgLAldMÅM^�SÁ9�S�gjAtIm_n]�?G`a`8Q
KMSÇILÅMv\dM_a?G|tAt]�?B`@S�`nS�k=S�]àQ
I�AGX
? ^�At`aÅ�km]IL_nk ÅM`nQ
?G]MS�AtÅMIL`sitØ� AtÅMIjS�KMAt`ndMS�gPkm?BQ
gj_a^�S�I�ÃWÂ ï=58ñàòBñ�Ã'?BgLSqAGXÝQ
KMSqX{Atgjk

Â �Ã_��RÄ�Å�Å � � Ä�� �Å � Å �NPKMS�gjS Q
KMSuôÁËºÏàÓOÐyú�Ëº÷sölÐ�Î[ûGÐyÉ Ñ ËºÎ�Ã Å ïR5 ñ Ãß_nI
]MAG]�9�S�gLAMØÆ�$Qq_nIUSÈ?GI�i-QLA�ILS�S Q
K�?BQÇÂ _aIIjilk=kmS�Q
gL_n^8?G]MdÁAtgjQLKMAt|tAt]M?G`§ØL�$X��U?G]Md�È
?GgjS¥dM_nIjQL_a]M^�Q�ptS�^�Q
AtgjIwIjÅM^yK�QLK�?BQ & � & �¥� & È & �Q
KMS�]ÇQLKMS�gjS�SµÜ´_aIjQLI/?G]
Â IjÅM^yK5QLK�?BQ
Â
� � È <H Sz^È?G]DdMS�Q
S�gLk=_a]MSÁ? � AtÅ�ILS�K�At`adMS�g�ptS�^�Q
Atg/ILÅ�^yK5Q
KM?BQ

Â 9�É� ; � 9�Ê : ; �
ÛË¿



NPKMS�gjS8�-ï
5�ñq� ~ Ã'?G]�d É ?G]�d Ê ?GgLSqIj^È?G`a?GgLI�Ø | icILS�QLQ
_n]M|
Å7� 9ËÉ� ;ÍÌCÎÎÎÎÎ

9�É� ;oÎÎÎÎÎ �ÐÏ ~ < � EGØ<;MØ²� �
H SqQLKMS�]ÇK�?ÈptS Â 9ËÉ� ; �ÒÑ ÎÎÎÎÎ

9�É� ;ÓÎÎÎÎÎ � Ï ~µ�Q
K�?ºQh_nI
Ê �ÒÑ ÎÎÎÎÎ

9�É� ; ÎÎÎÎÎ � <� ]ÁNRSR^yKMA´AGILS¥QLKMSRIj_a|t]�_a] � EtØ¼;MØ²� � QLA
v\SR]MS�|à?BQL_nptS8Q
KMS�] Ê _aIYZ\AtIL_sQ
_npGSGØ � AON¥S�ptS�g�ÃÚ_nXC É � � HÚ_aI�^�`nAtILS2Q
Ah?PZJAtIj_nQL_nptS2k[ÅM`nQL_aZM`nS�AGX Ï ~ ÃBQ
K�S�]zQ
KM_nIY^�?G][|G_nptS�`a?GgL|tS2^�?G]M^�S�`a`a?BQ
_nAt]S�gjgLAtg�ØÔ¾lA�N¥SÁÅMILSqQ
K�SzX{AGgLk ÅM`a?DCÕ; : H
Åà~2� É � & C É � � H & �@� É � � & C É � � H & ��É ! & C É � � H & � � � & � & ��É ! & C É � � H & �Q
Ah?ÈptAt_ndÁQLKM_aI�_a]qQLKMS¥^�?GILS�NPKMS�] É×Ö : Ø ¹ KM_aI�_nIÝ?BdMAtZ�QLS�dÁ_a]zQ
KMS2X{At`n`aAONP_a]M|P?B`a|tAtgj_nQLKMk5Ø~O�Z� ç'è��?�OåÝé ê�ë���ënìÙØ ËºÎ É ïC5 ÒGÌ\ö=�!ïC5 ñq� ~ Ñ ú Ö ÓÁÔµÏlÌ�É Ñ Ö ËºÌ�Î
Ð Ñ ÏlÎµÌ�Ó6ÒªûGÐyÉ Ñ ËºÎÅ ï
5�ñq� ~ ÒGÌ\öcÒ=ÓOÉLÒG÷sÒGÎ Ä Ó�Ï�Éyú Ñ ú�Ò ÑoÚÅ=� � EÅ � Ö Ó[ÒmôÁËºÏÚÓOÐyú�Ëº÷sölÐ�ÎqûGÐyÉ Ñ ËºÎ¯�8ÓOÉLÒG÷aÐLö7ÓOË

ÚÅJ� E �Á� E6ÒGÌ\öOÂ � � _[�×Ä � EÅ � C�E Å �
H � Ö ÓcËºÎ Ñ ú�ËLÍlËºÌ\ÒG÷²��� ÖõÑ ú,Â � É � � � � Ê : � ��wú�Ð�Î
Ð Ê ï
5
ø
X{ÅM]M^�Q
_nAt]ÙC Å'�©Ä H � å�ç¥Û���ælå�ç �ZÜ ælè � É � � �a � & � & ��Å�� �_nX a � :Äu� :S�`nILS � � � É � ! a

Ý ^yKMAlAtILSÁIL_n|t]DAGX Å_sX É×Þ :Å ß N Ï � É � �S�`aIjS
Û  



Å ß N Ï � � a � � É ! � �S�]MdÄu� � Å ß N Ï � � � a ! Å ß N Ï � �Å �ÃÅ � Å ß N ÏS�]�d
� S�gLShN¥S/K�?ÈptSU]MAGgLkm?G`a_:9�S�d Å IjA Åà~�� E
?G]�dmQ
K�S�ÐyÓyÓOÐ�Ì Ñ×Ö ÒG÷�Z�?BgjQ¥AGX�QLKMS � AtÅMIjS�KMAt`ndMS�gptS�^�Q
AGg�Ã ÅJ� �´}¯N � ÃM^�?G]ÇvJSzIjQLAtgLS�d5_n]O��Ø¹ KÚÅMIm_nXhNRS-?GZMZM`silN � AtÅMILS�KMAt`ndMS�g=ku?ºQ
gL_n^�S�I�ÃàÂ m ÃRQ
A _a]àQLgLAldMÅM^�SÁ9�S�gLAtIm_a]�Q
KMSILÅMv\dM_a?G|tAt]�?B`ß^�At`nÅMk=]MI�At]MSzvàicAt]MSBÃMNRSÁK�?ÈptSzQ
K�S�¿87 X×?B^�Q
AGgL_I9�?BQ
_nAt]

Â ñ <È<�< Â ~ b � ¿ � b � 7 �?G]MdDQ
KMS8Â m ?GgjSqILÅM^yKÇQ
K�?ºQ/QLKMS�_ng@ptS�^�Q
AGgLI Å m ?BgLSzAGXYQ
KMSqX{Atgjk
Å m � Et} YÁ� E � � : �Å m �°Y´� � E �Å m �:Y ! Et}¯K � } ?GI Å _a] â `a|tAtgj_nQLKMk EGØ<;MØ Û Ø¹ KM_aIP`nSÈ?GdMI@QLA=QLKMSqX{At`a`nAONP_a]M| � AtÅMIjS�KMAG`adMS�gh¿87 X×?B^�Q
AGgL_I9�?BQ
_nAt]D?G`n|tAtgL_sQ
KMkÇØ~O�Z� ç'è��?�OåÝé ê�ë���ë�� ùßú Ö Ó5ÒG÷ ÍlËºÎ ÖõÑ úlÕ ÉyËºÕ ý Ï Ñ ÐyÓ5Ò ô�ËºÏàÓOÐyú�Ëº÷sölÐ�Î�¿87 Ô�ÒlÉ Ñ ËºÎ Ö°¶ Ò Ñ×Ö ËºÌË"ÔzÒ7Õ=Ò Ñ Î ÖFü b ï=5 6 òBñ¥�áK·M¸NL�RËºûGÐ�Î��2Î ÖõÑ Ö ÌlÍ Ñ ú�ÐUÏ ýàý Ð�Î Ñ Î Ö ÒGÌlÍGÏl÷sÒGÎ ý ÒGÎ Ñ Ë"ÔRb/� ÖõÑ úÑ ú�ÐmÌ�ËºÌ ¶ Ð�Î
Ë Ð�÷aÐ�ÕuÐ�Ì Ñ Ó�Ë"Ô�7�øc¿ Ö ÓmÌ�Ë Ñ ÔÈËºÎ�ÕuÐLö�Ð ü�ý ÷ Ö É ÖõÑ ÷d�Gø+ùßú�ÐcÐyÓyÓOÐ�Ì Ñ Ö ÒG÷ ý ÒGÎ Ñ Ë"ÔÑ ú�ÐqôÁËºÏàÓOÐyú�Ëº÷sölÐ�ÎqûGÐyÉ Ñ ËºÎ
Ó[ÒGÎ
ÐqÓ Ñ ËºÎ
ÐLö Ö Ì Ñ ú�ÐqÓ�Ï�óyö Ö ÒOÍlËºÌ\ÒG÷YË"ÔPb7øX{Atg Y7� Et}¯NC Å\��Ä��:Yl� H � å�ç¥Û���ælå�ç �ZÜ ælè � b �:Yt�[Y´�µ� b �°Y ! EG}¯K ��Yl�L�b �:Yt��Yl�2� b �:Yt��Yl�w�×Ä��:Yl� b �:Yt��Yl� ! Åt� b �:Y !�Et}¯K ��Yl�L�_sX YÍâ Nb �°Y }¯K ��Y !�Et}¯N �2� b �°Y }©K ��Y !�Et}¯N �µ�Ä��:Yl� C�E Å � H � � CµE Å � HOb �°Y }¯K ��Y !�Et}¯N �L�S�]Mdb �:Y ! Et}¯K �[Y´�2�ãÅS�]�d

ÛËä



¹ K�SP?G`a|tAGgL_nQLKMk gLS�ãÚÅM_agjS�I��qN � � K � N � Û � ��AtZ�I�Ø ¹ KMS�S�ILIjS�]àQ
_a?G`MZ�?Gg�Q2AGX'Q
K�S � AtÅ�ILSµ�KMAt`ndMS�gYptS�^�Q
AtgjI2?GgjSRIjQLAtgLS�d7_a]ÁQ
KMS@IjÅMv\dM_Æ?G|GAt]�?G` ÃB?B]Md[N¥S�gLS�X{S�gÝQLAq¿ v\S�_n]M|
_n]hÔ�ÒlÉ Ñ ËºÎ
ÐLöÔÈËºÎµÕ7Ø �$X2¿�_aI�gjS�ãÚÅM_ngLS�dDQ
A�v\SÁ?GZMZM`n_aS�dcQLAm?B]MAGQ
K�S�gPku?ºQ
gL_FÜJÃ�_nQ@^È?G]ÇvJSÁ?GZ�ZM`a_nS�dÇ?GI�_a]â `n|tAtgL_sQ
KMk EtØ¼;MØ¼;MØ�$X�¿)_aIÝQ
AÁvJS@X{AtgjkmS�d�S�Ü´ZM`a_n^�_sQ
`nizN¥Sh^�?G]=dMAzILAqNP_nQLK=QLKMSÁóyÒlÉ�å��8ÒGÎjö ÒlÉyÉ�Ï´Õ7Ïl÷sÒ Ñ×Ö ËºÌkmS�Q
KMAldDvàiD^�Atk=ZMÅ�QL_a]M| � Â ~ <È<È< � Â ñq� �Þ� Â ñq� ~ Â ñ �L�j� <¹ KM_aImS�Ü´ZM`nAt_nQLI=QLKMS5X×?G^�QmQLK�?BQ=Q
KMS5`aS�?GdM_a]�| �°YD� E � �$vài�� �:Y�� E � ZM?GgjQuAGXÆÂ m _aI�Q
KMS_adMS�]àQ
_nQ iGØ~O�Z� ç'è��?�OåÝé ê�ë���ë:æ ùßú Ö Ó=ÒG÷ ÍlËºÎ ÖõÑ úlÕ ÔÈËºÎ�Õ[Ó Ñ ú�Ð�ËºÎ Ñ ú�ËLÍlËºÌ\ÒG÷wÕ=Ò Ñ Î ÖFü ¿ ïl5�6 ò 6 Ë"ÔÑ ú�Ð
¿87)Ô�ÒlÉ Ñ ËºÎ Ö°¶ Ò Ñ×Ö ËºÌ6ÒºÓUÿ
÷ ÍlËºÎ ÖõÑ úlÕèçàø²é\ø²éW��� ÖõÑ ú Ñ ú�Ð7ÐyÓyÓOÐ�Ì Ñ×Ö ÒG÷ ý ÒGÎ Ñ Ë"Ô Ñ ú�ÐÁôÁËºÏàÓOÐµ´ú�Ëº÷sölÐ�ÎÙûGÐyÉ Ñ ËºÎ
Ó6Ó Ñ ËºÎ
ÐLö Ö Ì Ñ ú�Ð6Ó�Ï�óyö Ö ÒOÍlËºÌ\ÒG÷[Ë"Ô5b ÒGÌ\ö Ñ ú�ÐWûGÐyÉ Ñ ËºÎ Ä ÔµÎ
ËºÕ ÿ
÷ ÍlË�´Î ÖõÑ úlÕèçàø²é\ø²é\ø¿ �Ã_X{Atg Y7� Nw} � Et}ÈEÅ � b �°Y !�Et}¯K ��Yl�¿ �:Y }¯K �[Y }©K �2� ¿ �°Y }¯K ��Y }¯K ���Ä��:Yl� C�E Å � H � � CµE Å � HÞ¿ �:Y }¯K ��Y }¯K �j�S�]�d
£¥¤?>h¤�� U×AU¯ëê$ì"©P°
í¥¯LîïBRD EU±2°�·M©8­'¸GF�±w·�¸"©R«â ó�÷aËOÉ�åàÐLö[ÒG÷ ÍlËºÎ ÖõÑ úlÕ�?G^�Q
I2At]�?UvM`nA´^yxBS�d�km?BQ
gj_sÜJØ H S�dM_nIL^�Å�ILI�Q
K�S�vJS�]MS�rMQLI�AGX�Q
KM_nI�_a]¾´S�^�Q
_nAt]mEGØ   ØsEtØ H S¥dMS�gL_sptS8?�vM`aAl^yxGS�d � AGÅMILS�KMAt`ad�S�gY¿�7�X×?G^�QLAtgL_:9È?BQL_aAt]z?BIßX{At`a`nAÞNPI8Cð; ¿ H Øä[å�æÚç\èÞælé ê�ë°��ë×êòñ Ð5ÉLÒGÌl�2Î ÖõÑ Ð Ñ ú�Ð ý Î
Ë�öGÏ�É Ñ Ë"Ôoó ô�ËºÏàÓOÐyú�Ëº÷sölÐ�Î=Õ=Ò Ñ Î Ö ÉyÐyÓ��àÂ�i �_[�×Ä i Å i Åt�i �RÒºÓ Â ~ Â � <È<È< ÂÇô �Ã_��lõ8ö�õ � ��wú�Ð�Î
Ð õ � C ÅÚ~ Åº� <È<�< Å ô�H � 9 õ�~õ�� ; �

Ûø÷



ÒGÌ\ö õß~ ï,5 ô ò ô Ö ÓÁ÷aË��RÐ�Î Ñ Î Ö ÒGÌlÍGÏl÷sÒGÎ�ÒGÌ\ö ö Ö ÓÁÏ ýàý Ð�Î Ñ Î Ö ÒGÌlÍGÏ´÷sÒGÎ�ø
� èÞçßç
	 Ø ¹ K�ShZMgjA´ABX�_nI2_a]MdMÅ�^�Q
_sptSBØ2V�Atgáó � E�NRS/K�?ÈptS ö��"ÄÞ~ NPKM_a^yK=_aI8?G]�ÅMZMZ\S�gQ
gj_Æ?G]M|GÅM`Æ?Gg¥ku?ºQ
gL_FÜJØ � AON ?GIjILÅMk=_a]�|7_nQP_aI@QLgLÅMSqX{Atg½ó � EtÃ´NRSÁK�?ÈptS

Â ~ Â � <È<È< ÂÇô � ~��Ã_��lõ8ö�õ � �ILA
Â ~ Â � <È<È< ÂÆô � ~ ÂÆô � �Z_��lõ8ö�õ � ���Z_��×Ä ô Å ô Å �ô �� _[��Ä ô Å ô Å �ô �JõÇö}õ � ! Ä ô õÇö}õ � Å ô Å �ô� _[� C õ Å ô�H 9 ö�õ � �×Ä ô ö}õ � Å ô Å �ôÄ ô Å �ô ;� _[� C õ Å ô�H 9 ö �ºÄ ô ö}õ � Å ô: Ä ô ; 9 õ �Åt�ô ; <H _sQ
KÁQ
KM_nI�gLS�ZMgLS�ILS�]àQ
?BQ
_nAt]7AGX�Q
K�S � AtÅ�ILS�K�At`adMS�gwptS�^�QLAtgLI�N¥S�^È?G]7d�S�gL_sptS�?hvM`aAl^yxGS�d?G`a|GAtgL_sQ
KMkÇØ â QPQ
KMS v QLK5I�Q
S�ZÇNRS�?GZMZ�`ni â `a|tAtgj_nQLKMk EGØ<;MØ¼;7Q
A�Q
KMSqr�gjIjQ�ó-^�At`aÅ�km]MI�ABXb AG]M`niGÃ'X{AGg/IjAtk=S�vM`nA´^yxuIL_I9�S�ó�Ø H KMS�]ÇQ
KMS�^�ÅMgjgLS�]àQ
vM`aAl^yx�K�?GIhvJS�S�]ÇX×?G^�QLAtgL_:9�S�dÇNRS?GZMZM`si _7�ùõÇö � õ �YÃJQ
K�S ZMgLAldMÅM^�QUAGX2QLKMS�ó � AtÅMIjS�KMAt`ndMS�g
ku?BQLgL_n^�S�I�Ã\QLAcÅMZ\d�?BQ
SÁQ
KMSQ
gL?G_a`n_a]M| km?BQLgL_sÜJØ ¹ K�_aI�`aS�?GdMI�Q
A7QLKMSqX{At`a`nAÞNP_n]M|7?G`n|tAtgj_nQ
K�k5Ø~O�Z� ç'è��?�OåÝé ê�ë���ë:ú ùßú Ö Ó[ÒG÷ ÍlËºÎ ÖõÑ úlÕÄÉyËºÕ ý Ï Ñ ÐyÓ
¿ � b � 7!ïû5 6 òBñÐ�»KüM"N��RÏàÓ Ö ÌlÍÒ�ó�÷aËOÉ�åàÐLö=ÕuÐ Ñ ú�Ë�ö�� ÖõÑ ú5ó�÷aËOÉ�å�Ó Ö°¶ ÐoN�ý©�@ËºûGÐ�Î��2Î ÖõÑ×Ö ÌlÍ Ñ ú�ÐzÏ ýàý Ð�Î Ñ Î Ö ÒGÌlÍGÏ´÷sÒGÎ ý ÒGÎ Ñ Ë"Ô�b� ÖõÑ ú Ñ ú�ÐÁÌ�ËºÌ ¶ Ð�Î
Ë�Ð�÷aÐ�ÕuÐ�Ì Ñ Ó Ë"Ôo7�øX{Atg v � Et}©N�ý
}¯NÝ >RKMS�^yxcX{Atg@QLKMSz`Æ?GI�QP^�At`nÅMk=]cvM`aAl^yxY � � km_n] � N�ý � N � v !�E �X{AGg Y � v } v ! Y � � EC Å\��Ä��:Yl� H � å�ç¥Û���ælå�ç �ZÜ ælè � b �:Yt�[Y´�µ� b �°Y ! EG}¯K ��Yl�L�Ý¹þ ZJd�?ºQ
SqQ
gL?G_a`n_a]M|�Z�?GgjQ/AGXÝ^�Å�gLgLS�]àQhv�`aAl^yx�At]M`sib �°Yt��Yl��� b �°Yt��Yl�w�×Ä��:Yl� b �:Yt�[Y´� ! Åt� b �:Y ! Et}©K ��Yl�L�_nX Yÿâ v ! Y � � Eb �:Y }¯K ��Y ! Et} v ! Y � � E ��� b �:Y }¯K �[Y ! EG} v ! Y � � E �µ�

Û��



Ä��°Yl� C�E Åà� H � C�E Åt� H�b �:Y }¯K �[Y ! EG} v ! Y � � E �j�S�]�dõ��°Yt��Yl�2� Eõ��°Y ! EG}¯K ��Yl�2�"ÅS�]MdÝ �$XwN¥S[?BgLSq]MAGQ/_n]c`Æ?GI�QPvM`aAl^yx�^�AG`aÅMk=]Ý vMÅM_n`ad ¹ ?G]�dÇÅ�ZJd�?ºQ
SqQ
gL?G_a`n_a]M| km?BQLgL_sÜ_sX v ! Y � Þ NX{Atg Y7� v } v ! Y � � EÝ | ÅM_n`ad ¹_sX Y7� vö[� E � E �2�ãÄ��:Yl�S�`aIjS ö[� Et} YÁ� v �[Y�� v ! E �2� �ºÄ��:Yl�Gö[� EG} Y�� v � Et} YÁ� v �� õ��°Y }©K � v } Yz� E � � õ��:Y }¯K ��Yl�ö[�:YÁ� v !�E ��Yz� v ! E ���ãÄ��:Yl�S�]MdS�]�dÝ¹þ ZJd�?ºQ
SqQ
gL?G_a`n_a]M|�ku?BQLgL_FÜb � v }¯K ��Y ! Et}©N �2� b � v }¯K �[Y ! EG}¯N ���õ�� v }¯K � v } v ! Y � � E ��ö � Et} Y � � Et} Y � � � � õu� v }¯K � v } v ! Y � � E � �� b � v }©K ��Y !�Et}¯N �L�S�]MdS�]�d
����� � �[��� �¡+	��+U��
��È�
� �ü+Ç1P¡m¢ �Ù¡m�w���2��¡=���â gL?G]Mxø� gjS�ptS�?G`a_n]M|
d�S�^�AGkmZ\AtIL_sQ
_nAt] �������z� X{Atgw?hIjilkmk=S�QLgL_n^¥km?BQ
gj_sÜzb ï
5�ñàòBñ�Q
?GxGS�IQ
KMSqX{Atgjk b � Â��=Â � �NPKMS�gjS[Â ïx5 ñÚòBñ _aI�NRS�`a`Y^�At]�dM_nQL_aAt]MS�d-?B]Md
�Äïû5 ñÚòBñ _aI/dM_Æ?B|tAt]�?G` Ø@V�Atg/?m|GS�]MS�g
?G`ku?ºQ
gL_FÜ���ï=5 6 òBñ ?G] ����� Qy?GxBS�IPQ
KMSqX{Atgjk

� � ÂxV�� �
; :



NPKMS�gjSÙÂ ïò5 6 ò 6 ?G]Md�� ï 5�ñÚòBñî?GgLS�N¥S�`n`Á^�At]MdM_sQ
_nAt]MS�d ?G]�dÒV ï 5 6 òBñ _aIQ
gL?GZJS�9�At_nd�?G`�Atg�dM_Æ?G|GAt]�?G` Ø ¹ K�S�dM_Æ?B|tAt]�?G`�S�`aS�k=S�]àQLI[AGX�� ?G]MdnV ?GgLSu?GgLgL?G]M|tS�dª_a]dMS�^�gLS�?GIL_n]M|mAGgLdMS�g/ABX�?Gv�ILAt`nÅ�Q
SUpB?G`nÅMSGØH Sq`aS�Q���dMS�]MAGQ
SÁ? Q
AG`aS�gL?G]M^�SqÅMILS�dÇQLA=d�S�r�]MSÁ]MS�|t`a_n|t_avM_n`a_sQ i7AGXÝku?BQLgL_FÜuS�`aS�kmS�]ÚQLI�Ø� ]2��Aà?ºQ
_a]�|hZ\At_a]àQw?GgL_sQ
KMk=S�QL_a^��qNP_a`n`àÅMILÅ�?B`a`nizv\SRIjAtk=S¥k Å�`nQ
_nZM`aS�AGX�Q
KMS¥ÅM]M_nQÝgLAGÅM]MdMA�yÝÃ� Ø ¹ K�?BQ/_aI�Ã�X{Atg � � 9 � ~ :: � � ; � ?G]Md V � 9 V ~ ~ V ~×�: V � � ; �Q
KMS�]5_sX & � � & Þ � ?G]Md & V � � & Þ � �X{Atg IjAtkmSm]MAtgjk5ÃwN¥ScILS�Q7Q
KMS�k QLA,9�S�gLAMØx�$XPQ
KMSuAtgLdMS�g AGX�� � ?G]MdlV � � _aI7?BI `Æ?Ggj|tS?GI Z\AtILIj_avM`nSGÃ�QLKMS�dM_nkmS�]MIL_nAt]WAGX�� ~ Atg�V ~ ~ _aI�Q
KMS�gL?G]Mx AGX�Q
K�Scku?BQLgL_FÜ�Ø
� ]¼S�Ü�?G^�Q?GgL_sQ
KMk=S�QL_a^
N¥Sz^�AtÅ�`adDILS�Q	� � : Ø
£¥¤! @¤j£ U×AU¯#"W¸%$R©2·�¯�î B�D EU±2°�·�©¥­'¸GF�±w·�¸"©¥«â ý\Ö ûGË Ñ ÐLömX×?G^�QLAtgL_:9È?BQL_aAt]=_a]àpGAt`npGS�I¥QLKMSUI�N@?GZ�ZM_a]M|[AGX�gLAONPI�?B]Md'&BAtg¥^�At`nÅMk=]MI8QLA AtgjdMS�gS�`nS�k=S�]àQ
I@_n]mQLKMShX×?G^�Q
AtgjI�Ø ¹ KM_nIRKMS�`aZMI¥Q
A[d�S�^�_ndMSUgL?G]Mx'Ø ¹ KMSUZM_sptAGQL_a]M|�_aI8gLS�ZMgLS�ILS�]àQLS�d_a]cQ
K�SzX×?B^�Q
AGgL_I9�?BQ
_nAt]�vàiÇ?7ZJS�gLk Å´Qy?BQL_aAt]ckm?BQ
gj_sÜJØH S ^�?G] X×?G^�QLAtgq?ugL?G]MxÇdMS�rM^�_aS�]àQzku?BQLgL_FÜ�ÃJb!ï×5 6 òBñ Ã�vÚi-ÅMIL_n]M|D?uZM_sptAGQLS�d6¿87X×?G^�QLAtgL_:9È?BQL_aAt] b � ¿�7)( � � � EGØ ¿ ØsE �NPKMS�gjS=¿ ïn5 6 ò 6 _nIqAtgjQLKMAt|tAt]M?G`§Ã*( ïn5 ñÚòBñ _nIq?cZJS�gLk Å�Q
?BQ
_nAt]�km?BQ
gj_sÜ-?G]Md¢7 ï5 6 òBñD_aI�ABXÝQLKMSqX{AtgLk 7 � 9 7 ~ ~ 7 ~×�: : ; �NPKMS�gjS27 ~ ~ ï
5�+�ò,+Á_aI�Å�ZMZJS�g�Q
gL_a?G]M|tÅ�`Æ?GgR?G]Md.- _aI@QLKMSzg
?G]MxuAGXwb�Ø�7 IL?BQ
_nIjr�S�I- �p¯p M0/2143 ¤ m ¨ + «5 i76�p - �i m � Y � v ! EG}¯N � v � Et}8- �

;ME



?G]Md 9 - ~ ~ 9 M 9 - � � 9 M ±�±�± M 9 - +:+ 9 Ö : <¹ K�SÁ^�At`aÅ�km]cZM_sptAGQL_a]M|�I�Q
g
?ºQ
S�|Bic_aI�Ã�?BQ�Q
K�S v Q
KÇIjQy?B|tSGÃMQLA=S�]MILÅ�gLS
& � ¤ p «p � v }¯K � & �R� ku?ºÜm�; p & � ¤ p «m � v }¯K � & ���Q
K�?ºQz_aI
N¥S�ZJS�gLk Å�QLS Q
KMS�^�At`aÅMk=]-NP_sQ
K�Q
KMS7`a?GgL|GS�IjQU]MAtgLk Q
AcQ
K�S7`aSÈ?BdM_a]M|uZJAtIj_nQL_aAt]X{gLAtk Q
KMSqQ
gL?G_a`n_a]M|�ku?ºQ
gL_FÜ�b ¤ p � ~ « � b � v }¯K � v }¯N � Ø� AGQ
S/Q
K�?ºQ�IL_n]M^�S & ¿Ç� & �� � & � & �� X{Atg�?G]àimAtgjQLKMAt|tAG]�?G`\ku?BQLgL_FÜm¿=Ã�QLKMS�]�X{AGg@¿Ç� ���ï
5�ñ & � � �´}¯N � & �� � & � & �� � � �~?G]MdÇILA�Q
KMSÁ]MS�N ^�At`nÅMk=]c]MAtgLk=IPÅMILS�d5X{Atg�Z�_nptABQ
_a]�|=]�S�S�d5]MAGQ/v\SÁ^�Atk=ZM`aS�Q
S�`si�gjS�^È?B`°�^�ÅM`a?BQ
S�dßØ¹ K�S ?G`n|tAtgL_sQ
KMk gLS�ãÚÅM_ngLS�I�; � KON*-º! K � - �2� �,- � � Û K � �º!$N � ! ¿ � Û -,<º��AtZMI�Ø
V�AtggLS�X{S�gLS�]M^�S�IhX{Atg�gL?G]Mx�gjS�pGSÈ?G`n_a]M|=¿87f?G`n|tAtgL_sQ
KMk=I8ILS�SuC�E ;GH�?G]�dªC¼� � H Ø

£¥¤! @¤�� U×AU¯�¨ª©¥¶%@Çì"¯ß·M¯>= ­�·jAU©8¬8©R«U±�ì@?�¯�°�©R¶ @[©8²M¸$·�¸"©¥«â XõQLS�g�Q
KMSzZM_sptAGQLS�d5¿�7 X×?G^�QLAtgL_:9È?BQL_aAt]uAGXwb ï
5 6 òBñ AGXwgL?G]MxA-�NRSzK�?ÈptS
¿ � bB( � 7 � \^

+ ñ��C++ 7 ~ ~ 7 ~×�6 �C+ : : be �
NPKMS�gjS 7 ~ ~ _aIÁÅMZMZ\S�g�Q
gL_a?G]M|tÅ�`Æ?Gg�Ø H S�^�?G]WX{ÅMg�Q
KMS�g gLS�dMÅM^�SS7 vàiÙS�`n_ak=_a]�?BQL_a]M| 7 ~×�NP_nQLK � AtÅMIjS�KMAt`ndMS�gPkm?BQ
gj_a^�S�I�ØH Sqr�]Md.- � AGÅMILS�KMAt`ad�S�gPku?ºQ
gL_n^�S�I�ILÅM^yKÇQ
K�?BQ

Â + <È<È< Â ~ED 7 � ~ ~7 � ~×� ; � D 7 � ~ ~: ; �
;��



NPKMS�gjS 7 ~ ~ _aI�Å�ZMZJS�g/QLgL_a?G]M|tÅM`a?Gg�Ø ¹ KMS�]DN¥S�K�?ÈpGSb � ¿ � 7ÇÂ �~ <È<È< Â �+ � Â + <È<�< Â ~ ( �� ¿ D 7 ~ ~ :: : ; õ��� ¿GF õm� � EGØ ¿ Ø²� �NPKMS�gjS õ � Â + <�<È< Â ~ ( � ÃMNPKM_a^yKÇ_aI@QLKMS�ÉyËºÕ ý ÷aÐ Ñ Ð[ËºÎ Ñ ú�ËLÍlËºÌ\ÒG÷�ölÐyÉyËºÕ ý ËOÓ ÖõÑ×Ö ËºÌ�Ø¹ K�S
?G`n|tAtgj_nQ
K�k gjS�ãÚÅM_agjS�I�; � KONH-�!=K � - �M� - � � Û Kù! ä N ��� ¿ � Û -I<
!=; � Û N*< � ;�N � -��AtZMI�Ø
£¥¤! @¤$¦ U×AU¯KJ�@[¯�°�·M­�±�ìL?�¯�°�©¥¶%@[©8²M¸$·M¸�©¥«V�AtgzIjilkmk=S�QLgL_n^=b ïù5 ñÚòBñ N¥Su^�?G]WZ\S�g�X{AtgLkÄQLKMSmIjZJS�^�QLg
?G`8dMS�^�Atk=ZJAtIj_nQL_aAt] �×¹ K�S�Aq�gLS�kÄEtØ²�´Ø§� � b � ¿ � ¿ � � � EGØ ¿ Ø Û �NPKMS�gjSD¿ _nI[Atg�Q
KMAG|tAt]�?G`¥?G]MdW^�At]àQy?B_a]MIÁQ
KMS�S�_a|tS�]àptS�^�Q
AtgjI7AGXPb ?B]Md � _nI[dM_a?G|tAt]M?G`?G]MdÇ^�At]àQ
?G_a]MI�QLKMSzS�_a|GS�]àpB?G`aÅMS�I�AGXÝb[ÃMNPKM_n^yKÇN¥SÁNP_n`a`JAtgLdMS�g/?G^�^�AtgLdM_n]M|7Q
A

9 �ß~ ~ 9 M 9 �'� � 9 M ±�±�± M 9 � +!+ 9 Ö 9 � +NM ~ ¨ +NM ~ 9 � ±�±�± � : �NPKMS�gjSO-[_aI@Q
K�SÁgL?G]Mx�ABXwb�Ø¹ K�S�gLS=?GgjS�ku?G]ài NR?ÈilI[?G`n|tAtgj_nQ
K�km_n^È?G`n`ni�QLK�?BQqN¥Sm^�?G]Ù^�Atk=ZMÅ�Q
S=?cILZ\S�^�Q
gL?G`�dMSµ�^�Atk=Z\AtIL_sQ
_aAG]ßØ ¹ K�S�k=AtIjQ/Z\AtZMÅM`a?GgPkmS�Q
KMAldDX{AtgPIjilkmk=S�QLgL_n^Ákm?BQLgL_a^�S�I�Ã�S�k=ZM`aAOitS�d-vài{ âBPJâ >@T CFE�H�?G]Md z â ¹o{ â}| C Û   H ÃM_aIRQLA r�gLI�Q/gLS�d�ÅM^�SqQ
K�Sqku?BQLgL_FÜub)QLA Q
gj_adM_a?G|tAt]�?B`X{AtgLk vÚic?�I�ilkmk=S�QLgL_a^ � AtÅMIjS�KMAt`ndMS�g/¿87 X×?G^�Q
Atgj_I9�?BQ
_nAt]�ILA�Q
KM?BQ¿ � ~ b
¿ ~��ãöP�NPKMS�gjS ö _aI�? QLgL_ad�_Æ?G|tAG]�?G` � ?G]MdDI�i´k=k=S�Q
gj_a^ � ku?BQLgL_FÜ�Ø �$X�?G]àicAqy�dM_Æ?B|tAt]�?G`\S�`nS�k=S�]àQ
I?GgLS�9�S�gjA Q
KMSqZ�gLAtvM`nS�k!^È?B]cvJSUd�S��'?BQLS�dD_a]àQLA ILkm?G`a`nS�g8ILÅMv�ZMgLAtv�`aS�k=I�Ã�_nX�]MABQ�_nQR_aIRIL?G_ad
; Û



Q
A�v\S�ÏlÌ�Î
ÐLöGÏ'ÉyÐLöGØ ¹ KMS ÅM]MgjS�dMÅ�^�S�d6km?BQ
gj_sÜÇ_nIhQ
K�S�] dM_a?G|tAt]M?G`a_:9�S�dÇvài ?DÓyú Ö Ô Ñ ÐLö ¿87_nQLS�g
?ºQ
_aAG]�Q
A�|t_npGS ¿ � � ö ¿ �@� � �NPKMS�gjS[¿ � ¿ ~�� ¿ _a] � EtØ ¿ Ø Û � Ø¹ K�ShIjKM_nXõQ¥_aI8?�Z�gLAl^�S�IjI¥NPKMS�gLS�vÚim^�AG]ÚpGS�gj|tS�]M^�Sq_aI8?G^�^�S�`nS�gL?BQ
S�d�vàim^�Atk=ZMÅ�Q
_n]M|qQ
KMS¿�7�X×?G^�QLAtgL_:9È?BQL_aAt][AGX\b �RQá_ _a]MI�Q
SÈ?Bd=ABX�b�ÃÚNPK�S�gLS Q _aI�?B]m?BZMZMgLAÈÜ´_akm?BQLS@S�_n|tS�]àpB?G`aÅ�SGÃ|t_npl_n]M| Q
KMSz_sQ
S�gL?BQ
_nAt]
ö ¤ p « �SQá_ � ¿ � 7ö ¤ p M ~ « � 7q¿ � ! Qá_'�

ö ¤ p M ~ « _aI@Ij_ak=_a`Æ?Bg8QLA ö ¤ p « Ij_a]M^�S87q¿ � ! Qá_7� ¿ � � � ¿ � 7$! Q�_�� ¿ � � ¿ � � ö ¤ p « ¿ � Ã'?G]MdQ
KMS ö ¤ p M ~ «NT IÁ^�At]àptS�gL|tSmQ
A � ØS¾´S�S-C<��;MÃ â `a|MØ ÷ Ø Û Ø Û H�X{AtgzdMS�Qy?G_n`aIÁ?G]Md dM_aIj^�ÅMIjIL_nAt]WAt]Q
KMSz^yKMAG_a^�SzAGX Q Ø¹ K�S7?G`a|GAtgL_sQ
KMk QLS�]MdMIUQLA�AtgjdMS�g
QLKMS S�_a|tS�]ÚpB?G`nÅMS�I
_a] � ?G`a|tS�vMg
?B_a^È?B`a`niGØ�PqgjdMS�gj_a]M|Q
KMS�S�_n|tS�]àpB?G`aÅ�S�I/vÚi-?GvMIjAt`aÅ´Q
SÁIL_I9�S�_nI
?B^yKM_aS�ptS�d�vài5?=QLgL_sp´_a?G`�Z\S�gLk[Å�Qy?BQL_aAt]ÇAGX � ?G]Md^�AtgjgLS�ILZ\At]MdM_n]M|t`ni�¿=Ø â dMS�^�_aIL_nAt] At]ÙgL?G]Mx ^�?G]6Q
KMS�]Wv\S=km?GdMS�vài6dMS�^�_ad�_a]M|cNPKM_n^yKpB?G`aÅMS�IPAGX � i�^È?B]5v\SqQy?GxBS�] ?BIÓ9�S�gjAMØ¹ K�S[?G`n|tAtgj_nQ
K�k gjS�ãÚÅM_agjS�Ih?G] ?ÈpGS�g
?B|tS�ABX � NH<���AtZ�I/QLAm^�AtkmZ�Å�Q
SzQ
KMSÁS�_n|tS�]àpB?G`nÅMS�I?G]Md5¿=Ã�v�Å�Q/dMS�Z\S�]Md�IhAt]cQLKMSÁ?GkmAGÅM]àQPAGXw_sQ
S�g
?BQL_aAt]MIRgLS�ãÚÅM_ngLS�dßØ¹ K�S dM_npl_ndMS7?G]Md�^�At]MãÚÅMS�gz?G`a|tAGgL_nQLKMk C�E � H�|G_nptS�Iq?G]6?G`sQ
S�gL]�?BQL_npGS�NR?Oi-AGX8ILAt`spl_a]M|Q
KMSzQ
gj_adM_a?G|tAt]M?G`�ZMgjAtvM`nS�kÇØ��$Q/gjS�Z\SÈ?BQLS�dM`siDdM_npl_ad�S�I�Q
KMSzQ
gj_adM_a?G|tAt]M?G`�km?BQ
gj_sÜu_a]àQ
A�Q N¥AK�?G`sptS�I�Ã�ILAt`sptS�I/QLKMSzS�_a|GS�]MZMgjAtvM`nS�k=I@AGX�S�?G^yKÇK�?G`nX"Ã�?G]Md ájAt_a]�I@Q
KMSzILAG`aÅ�QL_aAt]MI¥Q
At|tS�Q
KMS�g�Ø¹ K�SÇS�_a|tS�]àpG?B`aÅMS�Im?B]Md�S�_a|GS�]àptS�^�Q
AGgLIu^�?G]�vJSD^�AtkmZ�Å�Q
S�d�NP_sQ
Kl;øN*< ��AtZ�I�Ø ¹ KM_aIU v\S�I�Q T r�|tÅMgjSuNRSuÅMILS�_n]ÙQLKM_aIÁQ
KMS�IL_aIÁX{Atg[^�Atk=Z�?GgL_n]M| ��AtZ¼^�AGÅM]àQ
I[NP_sQ
KªAGQLKMS�g[?G`a|GAq�gL_sQ
KMk=I�Ø
;ø;



£¥¤! @¤Z> U×AU¯KJh¸j«U¬¥®Çì�±2­0V ±�ì�®U¯#?�¯�°�©R¶ @[©8²M¸$·�¸"©¥«ä[å�æÚç\èÞælé ê�ëIæßë×êSW�Xá�Z� � Û ��Y èLZ Yj� ÛYæ\[Dæ^]tç\é`_2çÐ� �����{ç¥�aW�XHZ.[\bcb�Ø ËºÎ
boï×5�ñÚòBñÑ ú�Ð�Î
Ð7Ð ütÖ Ó Ñ ËºÎ Ñ ú�ËLÍlËºÌ\ÒG÷ßÕ=Ò Ñ Î Ö ÉyÐyÓF � C � ~µ� <È<È< � � 6 H�ï
5 6 ò 6 ÒGÌ\öõ � C ÅÚ~y� <È<È< �¯Å ñ H�ï
5 ñÚòBñÓ�Ï'Éyú Ñ ú�Ò Ñ F � b õ � d�_Æ?G| �ed�~�� <È<È< d ô � ï
5 6 òBñ � � EGØ ¿ Ø¼; ��wú�Ð�Î
Ð ó � km_n] � K � N � ÒGÌ\ö
d�~ M d�� M ±�±�± M d ô�M : <�$XÝb ï�ð ñÚòBñ QLKMS�]DQ
KMSzIL?GkmSzgjS�`Æ?ºQ
_aAG]c?GZMZM`n_aS�I@NP_nQ
KDÅM]�_nQy?BgjifF ?B]Md õ Ø¹ K�S d i¥?GgjS�QLKMScÓ Ö ÌlÍGÏ´÷sÒGÎ7ûºÒG÷�Ï�ÐyÓmAGXRbo?G]�dÙQ
K�S�pGS�^�Q
AtgjI � i8?G]Md Å iR?GgjS�QLKMS X QLK÷aÐ{Ô Ñ Ó Ö ÌlÍGÏl÷sÒGÎqûGÐyÉ Ñ ËºÎyÓ[?G]�dÇQLKMS X Q
K6Î Ö Íºú Ñ Ó Ö ÌlÍGÏ´÷sÒGÎzûGÐyÉ Ñ ËºÎyÓÁgjS�IjZJS�^�Q
_sptS�`nitØ� ]DSµÜM?B^�Q
?GgL_sQ
KMk=S�QL_a^
_sX

d�~ M ±�±�± M d + Ö d +NM ~8� ±�±�± �ad ô � : �Q
KMS�]ÇQLKMSzg
?G]�x�AGXÝb _nIg-´Ø¹ K�S T At`aÅ�v�� � S�_n]MIL^yK ?G`a|GAtgL_sQ
KMk X{Atg=QLKMS
¾^h � gjS�ãÚÅM_ngLS�I�;øK � N,! ÷ KON � ! � N <��AtZMI�Ã�N¥S ÅMILS�Q
KM_nI/r�|GÅMgLS[X{AGgh^�AtkmZM?GgL_n]M|��MAtZ ^�AGÅM]àQ
IUNP_nQLK-AGQLKMS�g
?G`a|GAtgL_sQ
KMk=I�ØPV�AtgX{ÅMgjQLKMS�gPdMS�Qy?G_n`aI�IjS�SmC<��;GH§Ø
£¥¤! @¤% U×AU¯jiGkliEm*EU±2°�·�©¥­'¸GF�±w·M¸�©¥«¹ KMS � � � �-X×?G^�QLAtgL_:9È?BQL_aAt]uAGX�?7I�i´k=k=S�Q
gj_a^qkm?BQ
gj_sÜub ï
5 ñÚòBñ Qy?BxGS�IPQ
K�SzX{AGgLk

(zbB( � ��� � � � � � EGØ ¿ Ø ¿ �
; ¿



NPKMS�gjS@( ïn5�ñÚòBñ _aIq?cZ\S�gLk[Å�Qy?BQL_aAt]-ku?BQLgL_FÜ�Ã � ïl5�ñàòBñ�_aIUÅ�]M_nQq`nAONRS�gUQ
gL_a?G]M|tÅ�`Æ?Gg�Ã?G]Mdf� ï
5�ñÚòBñÇ_aI�vM`nA´^yxmdM_Æ?B|tAt]�?G` ÃlNP_sQ
KÇvM`aAl^yxÚI�K�?Èpl_a]M|=dM_ak=S�]�IL_aAG]�EÁAGgº�´Ø¹ K�SÁX×?G^�Q
Atgj_I9�?BQ
_nAt]D_aIP^�Atk=ZMÅ�QLS�d-?GI/X{AG`a`aAONPI�Øà¾´Å�ZMZJAGILS�N¥S[^�?G]5rM]Md ?=ZJS�gLk Å�Q
?��Q
_nAt].n)ILÅM^yKÇQ
K�?BQ
n/bBn � � \^po

ñ��
oo

� � �ñq�
o
� e be �NPKMS�gjS2� _nI�AGXwAGgLdMS�gÁEzAtgº�7?G]�d5]MAG]MIL_n]M|tÅM`a?Gg�Ø H Sz^È?G]DQ
K�S�]DX×?G^�QLAtgL_:9�SnhbBn � � D _

o
:��� � ~ _ ñq�
o
; D � :: e � �8� � ~ � � ; D _ o

��� ~ � �: _ ñq�
o

; <� S�ZJS�?BQ
_n]M|qQ
KMSPZMgjA´^�S�IjI¥gjS�^�Å�gLIL_sptS�`ni7At]me � �8� � ~ � � |t_sptS�I�QLKMS�X×?G^�QLAtgL_:9È?BQL_aAt]�Ø ¹ KMS?G`a|GAtgL_sQ
KMkogLS�ãlÅ�_agLS�IoN � Û ��AtZ�I/Z�`aÅMI�Q
K�SÁZ\S�gjk Å�Q
?BQ
_nAt]cAOptS�gjKMSÈ?BdßØ¹ K�SqZJS�gLk Å�Q
?BQ
_nAt]MIqn�ÃM?B]Md�NPKMS�QLKMS�g a � EqAtgo��^�?G]DvJS
dMS�QLS�gLk=_a]�S�dcvài�IjS�ptS�g
?G`dM_:yJS�gjS�]àQ/kmS�Q
KMAldMI�Ø ¹ NRAmILÅM^yK5kmS�Q
KMAldMIP?GgjSG}rls ÒGÎ Ñ Ö ÒG÷ s Ö ûGË Ñ×Ö ÌlÍWdMÅMScQ
A | Å�]M^yKÊ?G]�d Tz?GÅ�y�km?G] C ÷ H§Ã�NPKMS�gLSÇ?BQ�SÈ?B^yK I�Qy?G|tSAt]M`si Q N¥A5^�At`aÅMk=]MIz]MS�S�dÙQLADvJS�ILS�?GgL^yK�S�d¼?G]�dÙAt]�`ni�t � N � � ^�Atk=Z�?Ggj_aILAG]MIÁ?GgLSgLS�ãÚÅM_agjS�dßØ
rlu ËOË�å s Ö ûGË Ñ×Ö ÌlÍmdMÅMShQ
A â ILKM^�gLAGXõQ�Ã T gL_ak=S�I¥?G]Md { S�NP_aIqC¼�ºH Ã´NPKM_n^yKc_aI¥IL_ak=_a`a?Gg�Q
AZ�?Gg�Q
_a?G`�ZM_sptAGQL_a]M|�vMÅ´QhKM?GI/?G]D_nQ
S�g
?BQL_npGSqIjQy?B|tSGØ

¾´S�SuC¼� � H�X{Atg@X{Å�gjQ
K�S�gPdMS�Q
?G_a`nI�?G]Md5?G]DS�gjgLAtg/?G]M?G`nilIL_nI�ØH S[^�?G]�gLS�dMÅM^�S Q
KMS�vM`aAl^yx5d�_Æ?G|tAG]�?G`�ku?ºQ
gL_FÜ.� Q
AudM_Æ?G|GAt]�?G`�X{Atgjk vài-?GZMZM`sil_a]M|?=IjZJS�^�QLg
?G`�dMS�^�Atk=Z\AtIL_sQ
_aAG]�Q
A�SÈ?G^yK
���$vÚiË�G�7v�`aAl^yx�_a].�-ÃM_sX� � d�_Æ?G| � � ~ ~y� � � �O� <È<È< � �Çô�ô �X{AtgÔó vM`nA´^yxÚIz?G]Mdv��i§i2_nIqS�_sQ
KMS�gq?�IL_n]M|t`aS[S�]àQ
g�i�Atgq? ���$vài��G��vM`aAl^yx'Ã�Q
KMS�]�NRS7X×?G^�Q
AtgQ
KMS����$vài��G� vM`aAl^yxÚI ��i§i � ¿Çi§iIw��i§iõ¿ � i§i �
;  



NPKMS�gjSSw��i§iY_nI�dM_Æ?G|GAt]�?G`�?G]MdDNRSzK�?ÈptS¿ � dM_Æ?B| � ¿ ~ ~�� ¿ � �O� <È<È< � ¿oô�ô �NPKMS�gjS7¿ ~ ~ _aI/S�_sQ
KMS�g�E AGg
?Í��� vàiË����vM`aAl^yxc^�AtgjgLS�ILZ\At]MdM_n]M|mQLAmQ
K�S[dM_nkmS�]MIL_nAt]5ABX�Q
KMS��i§i$Ã'?G]�d5IjA�N¥SÁK�?ÈptSzr�]�?G`n`ni b � � ¿ ��¿ � � � � � EGØ ¿ Ø  à�NPKMS�gjS � _nI�dM_Æ?G|GAt]�?G` Ã�^�AG]ÚQ
?G_a]�_a]M| QLKMS�E�� vàiË�yEp��i§iYAtg@Q
K�S2��� vàiË���xw��i§i$Ø¾lS�S â ZMZ\S�]�dM_sÜ5> X{Atg	y{z}|~z���yI�q����ÃJ? z â ¹o{ â}| _nkmZ�`aS�k=S�]àQ
?BQ
_nAt]ßØ
£¥¤! @¤!� U×AU¯�¨nAU©hì�¯�²�ío�èEU±2°�·�©8­'¸�F�±w·M¸�©¥«
H Sz`nA´Atxu?BQ�Q
K�_aI@X×?G^�Q
Atgj_I9È?ºQ
_aAG]�_a]DdMS�Qy?G_n`ß_a]5>RK�?GZ´Q
S�g��´Ø
����� �*),+ ���S� � � ��� �����������
£¥¤:��¤j£ ê$ì"©P°
í¥¯Lî��"ì�¬8©¥­'¸$·�Aq¶o²Ê±�«}î ·�AU¯ëê�����Jâ `n`�kmAldMS�gj]5^�Atk=ZMÅ�Q
S�gLI/AtZ\S�g
?ºQ
SÁ?ÇÕuÐ�ÕuËºÎ��7ú Ö Ð�ÎjÒGÎyÉyú��ºÃ�NP_nQLKÇQLKMSÁX×?BIjQ
S�IjQ/Q
Am?G^�^�S�IjIvJS�_a]M|ugLS�|G_aIjQLS�gjI
NPKMS�gjS7Q
KMS7?B^�Q
ÅM?G`w^�AtkmZ�Å�Qy?BQL_aAt]5_aIhdMAt]MS7dMAONP] QLA�Q
KMS d�_aILxDNPKM_n^yK_aI@QLKMSzIL`aAON¥S�I�QhQLAm?B^�^�S�ILI�ØRV�gLAGk X×?GIjQLS�I�Q/QLA�IL`aAON¥S�I�QhN¥SzK�?ÈptSgLS�|t_aI�Q
S�gjI ­ ^�?G^yKMS ­ k=S�k=Atgji ­ dM_nILx'Ø
� ?BQy?Ùk ÅMIjQukmAOpGS-Q
KMgjAtÅM|tK Q
KMS `nS�pGS�`aIuAGXzkmS�kmAGgji¼Q
AWvJS Å�ILS�d�_n] Q
K�S gLS�|t_aI�Q
S�gjI�Øz AOpl_a]M|�v\S�Q N¥S�S�]Ù`nS�pGS�`aI
?BQ
QLKMS v\AGQLQLAtk AGX�QLKMS KM_nS�g
?BgL^yKài-^�?G]�v\S[IL`nAONRS�g
Q
K�?B]-Q
KMS?GgL_sQ
KMk=S�QL_a^ _n]�Q
KMS�gLS�|t_aI�Q
S�gLI�Ø ¹ KÚÅMI�AtÅMgz?G`n|tAtgj_nQ
K�kmIhk ÅMIjQÁv\S7dMS�Ij_a|t]�S�dÙQLADS�Ü´ZM`aAG_nQQ
KM_nI IjQLgLÅM^�Q
ÅMgjSGÃ�k=_a]M_nkm_:9�_a]�|�Q
KMSc?BkmAtÅ�]ÚQ[AGXPd�?BQ
? kmAOpGS�k=S�]àQÈØ H SuN¥AtÅM`ad¼`n_axBSmQ
AgLS�ÅMILSÁd�?BQ
?�_n]cQ
KMSz^È?B^yKMS[?BI/k[ÅM^yK-?BI/Z\AtIjIL_av�`aSGØ

; ä



¹ K�S | ?GIL_n^ { _n]MSÈ?Gg â `a|tS�vMg
? ¾lÅMvMZMgjAt|tg
?BkmI � | { â ¾ � C Û �ÞH ÃYC<� : H§ÃYC�E ÷ HY?BgLSÁV�AtgjQLg
?G]?G]MdÇ>+`n_avMgL?Ggji�gjAtÅ�Q
_n]MS�I8X{AtgR^�?GgLg�il_a]M| AGÅ�Q@^�Atkmk=At]m`a_a]�SÈ?Gg8?G`n|tS�vMgL?[AtZ\S�gL?BQ
_nAt]MI�Ã´?G]MdAtZ�QL_ak=_I9�S�dÇpGS�gjIL_aAG]MIq?GgjS[?ÈpB?G_a`a?GvM`nSzX{AGghIjZJS�^�_nrM^[^�AGkmZMÅ´Q
S�g
?GgL^yK�_nQ
S�^�QLÅMgLS�I�Ø ¹ K�S�i-?GgLSAtgL|t?G]M_I9�S�dD_a]àQLA�QLKMgLS�Sz`aS�pGS�`nI�Ø
r { S�pGS�` E=��h�S�^�Q
Atg�AGZJS�g
?BQL_aAt]MI�Ã�ILÅM^yK ?GIm_a]M]�S�g�ZMgjA´d�ÅM^�QLIc?G]MdÊIj^È?G`a?Gg�&ÞptS�^�Q
Atgk ÅM`sQ
_nZM`a_n^È?BQL_aAt]ßØ
r { S�pGS�`��=� z ?BQ
gj_sÜ��!h�S�^�QLAtg7AtZ\S�g
?ºQ
_aAG]MI�Ã�ILÅ�^yK+?GI�IjAt`npl_a]�| Q
gL_a?G]M|tÅ�`Æ?Gg�IjilIjQLS�k=I?G]MdÇkm?BQ
gj_sÜ�&ºptS�^�QLAtg�k ÅM`sQ
_aZ�`a_a^�?BQ
_nAt]ßØ
r { S�pGS�` Û � z ?BQ
gj_sÜ�� z ?BQ
gj_sÜ AtZ\S�gL?BQ
_nAt]MI�ÃwILÅM^yK�?GI IjAt`npl_n]M|5QLgL_Æ?B]M|tÅM`a?GgzIjilIjQLS�k=INP_nQLKDk ÅM`nQL_aZM`nS
gj_a|tKàQ��$K�?G]MdDIj_adMS�Ih?B]Md5km?BQLgL_sÜ�&Bkm?BQLgL_sÜ=k[ÅM`nQL_aZM`n_a^È?ºQ
_aAG]ßØ¹ KÚÅMI�N¥S8N¥AtÅM`nd�`n_axGS2QLA/AGgL|à?G]�_I9�S�AtÅ�gÝ?B`a|tAtgj_nQLKMkmIJILAPNRS8^È?B][^È?B`a`GQLKMS�IjS¥AtZ´Q
_ak=_I9�S�dILÅMv�gLAtÅ�QL_a]MS�I�Ø � ]�X×?G^�Q�Ãà_nQ�_nI2KM_a|tK�`ni d�S�IL_ng
?Gv�`aS@Q
KM?BQ�AtÅMg8?G`n|tAtgL_sQ
KMk=IwSµÜ´ZM`aAt_sQ�Q
K�S { S�ptS�`Û | { â ¾JØ'>RAt]�IL_ad�S�g�Q
KMSqQLKMgLS�S�gjS�`Æ?ºQ
S�dDAtZ\S�gL?BQ
_nAt]MI

� � É � !l� � � � b���!J� � � � bUe"!�� �NPKMS�gjS�b � e � ��ï,5�ñàòBñ�Ã�� � �cï=58ñ5?G]�d É ï
5/Ø ¹ ?Gv�`aS�EtØ   ØnEzIjKMAONPIhQ
K�S�?BkmAtÅ�]ÚQPABX��AtZMI/?G]�d5k=S�k=AtgjiugLS�X{S�gLS�]M^�S�IhgjS�ãÚÅM_ngLS�dDX{Atg@QLKMS�IjS�AtZ\S�gL?BQ
_nAt]MI�Ø¹ ?BvM`aSÙEtØ   ØnEt} { S�pGS�`7EtÃº�Ù?G]Md Û | { â ¾+AtZJS�g
?BQL_aAt]�I�?G]MdÊQLKMS
��AGZMIc?G]Md k=S�k=Atg�igLS�X{S�gLS�]M^�S�I
gjS�ãÚÅM_agjS�dßØPUZ\S�gL?BQ
_nAt] | { â ¾ { S�pGS�` �MAtZMI � X � k=S�k=AtgjimgLS�X{S�gjS�]M^�S�I � k � X�&Bk� � É ��!J� { S�pGS�`�E ��N Û N�!�E � � Û� � b���!J� { S�pGS�`»� ��N � N � ! Û N �� � bUeÃ!�� { S�pGS�` Û ��N*< ;øN � N � �
�$Q/_nIh^�`aSÈ?BgPQLK�?BQ { S�pGS�` Û AtZ\S�gL?BQ
_nAt]MIP^È?G]5K�?ÈptS[?=k Å�^yK-KM_n|tKMS�gPgL?BQ
_nAmAGX»��AtZMIPQ
AkmS�kmAGgjiÇgLS�X{S�gLS�]M^�S�IÁQLK�?G]�`nAÞN¥S�g
`aS�pGS�` | { â ¾ AtZJS�g
?BQL_aAt]�I�ÃJQLKÚÅMIqgLS�dMÅM^�_n]M|�Q
K�S7d�?BQy?

; ÷



kmAOpGS�k=S�]àQ
AOpGS�gLK�SÈ?GdßØ ¹ KM_aIP_aI�_n`a`nÅMIjQLg
?BQLS�dD_a]ÇVw_n|tÅMgLS7EGØ   ØsEzNPKM_a^yKÇILKMAONPI/Q
KMSzILZ\S�S�dAGXYQ
KMSqQ
K�gLS�SÁAtZ\S�gL?BQ
_nAt]MI@_n] ¹ ?GvM`nS7EtØ   ØnEzAt]5?G] � | z�� ¾   :t:t: & ¿,�t: Ø

0 100 200 300 400 500
0

50

100

150

200

250

Size of Vectors and Matrices

M
flo

ps
/s

ec

Level 1 BLAS
Level 2 BLAS
Level 3 BLAS

Vw_a|tÅ�gLS7EtØ   ØsEt} | { â ¾S��AtZDg
?ºQ
SzAt] � | z�� ¾   :t:t: & ¿,�t: Ø
¹ K�S { S�pGS�` Û AtZJS�g
?BQL_aAt]�Z\SÈ?GxÚI5?BQÇ]MSÈ?BgL`niã� ¿G: z ��AtZMI8&BILS�^GØ ¹ K�SÙkm?ºÜ´_ak Å�kQ
KMS�AtgLS�Q
_n^È?G`�km?G^yKM_n]MS IjZJS�S�d _aIÆ�   ; z ��AtZMI8&BILS�^GØ ¹ KMS { S�ptS�`h�uAtZ\S�gL?BQ
_nAt] Z\SÈ?GxÚIÁ?BQ]MSÈ?BgL`ni+E ¿G: z ��AGZMI�&BIjS�^5?G]Md¼Q
K�S { S�ptS�`qEDAtZ\S�gL?BQ
_nAt]¼v\S�`aAON ¿G: z ��AtZ�I�&BIjS�^GØ ¹ KMSZM`aABQPILKMAONPIPQ
KMSz^�AGkmk=At]cZMKMS�]MAtk=S�]MAG]5AGXÝILZ\S�S�d-_n]M^�gjSÈ?GIjSzX{AGg�`Æ?Ggj|tS�g�km?BQ
gj_a^�S�I�ØH S=ILS�S�x�Q
ADNPgL_nQLSmv�`aAl^yxGS�dW?G`a|GAtgL_sQ
KMk=IU`a_nxGS7Q
K�SmvM`nA´^yxBS�dW¿�7 X×?B^�Q
AGgL_I9�?BQ
_nAt]�_a]¾´S�^�Q
_nAt]-EtØ¼;MØ²�´Ø â `a|tAtgj_nQLKMk EtØ¼;MØ   _n]àptAt`sptS�I¥kmAGgLS { S�ptS�` Û | { â ¾�AtZJS�g
?BQL_aAt]�I¥?B]Mdu`nS�ILI{ S�ptS�`j� | { â ¾�AtZ\S�gL?BQ
_nAt]MI�Q
K�?G]ÁQ
KMSRÅM]ÚvM`aAl^yxGS�d ptS�gjIL_nAt]ßÃ â `a|tAtgj_nQLKMkfEtØ¼;MØ¼;MÃGv�Å�Q�dMAlS�IgLS�ãlÅ�_agLSPk=AtgLSà�MAtZMI�Ø � ]�Q
K�_aI2^È?BILSPQ
KM_nI�N@?GI¥?G^yKM_nS�pGS�duvài�dMS�`Æ?Èil_a]M|qQLKMSPÅMZJdM?BQ
SPAGX\Q
KMSQ
gL?G_a`n_a]M|¥ku?BQLgL_FÜ
Å�]ÚQL_a`GN¥S2K�?GdqX×?G^�Q
AtgjS�dÁ?@NPKMAt`nShÉyËº÷�Ï´Õ7Ì7ó�÷aËOÉ�åºØ ¹ KÚÅMI�vàiqVw_n|tÅMgjS@EtØ   ØnENRS�N¥AtÅM`adzSµÜ�Z\S�^�QÝQLA
?B^yKM_aS�ptS8kmAtgjS z ��AGZMI�&BIjS�^R?G]Md�?G]zAÞpGS�gL?G`a`àIjKMAtgjQLS�g�^�AGkmZMÅ´Qy?BQL_aAt]Q
_nkmS�X{Atg�QLKMSuX×?G^�Q
Atgj_I9�?BQ
_nAt]ßÃ�?BI�Q
K�Sc?GdMdM_sQ
_nAt]�?G` ��AtZ�I7?GgLSm]MS�|G`a_a|G_avM`nS=^�Atk=Z�?GgLS�dWQ
AQ
KMSzIjZJS�S�dMÅMZÇQ
KMSzZM`nAGQP_ak=ZM`n_aS�I�Ø

; �



â `aIjA�_n]mvM`nA´^yxBS�du?G`a|tAGgL_nQLKMk=I2?ÁNPKMAG`aSPvM`aAl^yx7km?Oi�v\S/KMS�`ndm_n]=QLKMS
^�?G^yKMS
k=S�k=Atg�iNPKM_a`nS _nQz_nIUÅMIjS�dßÃY]MS�|t?BQ
_n]M|�Q
KMS7]�S�S�d Q
Ack=AOptS7Q
KMS7dM?BQy?�X{gLAGk km?G_a] k=S�k=Atg�i�?G]MdZJABQ
S�]àQL_Æ?G`n`nimdMS�^�gLSÈ?BIL_a]�|m^�AtkmZ�Å�Qy?BQL_aAt]�QL_ak=SGØ¹ K�S�vM`nA´^yxuIL_I9�S � N�ý¥_a] â `n|tAtgj_nQ
K�k EtØ¼;MØ  à� k ÅMI�QhI�Q
_n`a`ßv\S�d�S�^�_ndMS�d�Ø ¹ KMSÁ^yKMAt_n^�Sz_aIdMS�Z\S�]�dMS�]àQPAt]uQLKMSU_n]MdM_npl_ndMÅ�?G`'?G`n|tAtgj_nQ
K�k ?G]MduQLKMSU^�AtkmZ�Å�Q
S�gRK�?Ggjd�NR?GgLSU_sQR_nI¥QLA[gLÅ�]At]ßÃ�vMÅ´Qh_nI@Q ilZM_a^�?G`a`si Û � Atg   ;MØ
£¥¤:��¤�� ����"@��¨`�
{ âBPJâ >@T C�E�HÚ_aIÝ?P`a_av�g
?Gg�iUAGXMV'AGgjQ
gL?G] äøä gjAtÅ�QL_a]MS�IYX{Atg�^�Atkmk=At]zZMgjAtvM`aS�kmI�_n]�]ÚÅMk=S�gj_°�^È?G`Ú`n_a]MS�?Gg�?G`a|GS�vMgL?�Ø ¹ K�S�iÁ_a]M^�`aÅMd�S8gjAtÅ�QL_a]MS�I�X{AGgYIjAt`npl_n]M|h`n_a]MS�?Gg�IjilI�Q
S�k=IwABXMS�ãÚÅ�?ºQ
_aAG]MI�Ã`aS�?GIjQPIjãlÅM?GgLS�I
ZMgjAtvM`aS�k5Ã´S�_n|tS�]àpB?G`aÅ�SqZMgLAtv�`aS�k=IP?G]MdÇkm?BQ
gj_sÜmX×?G^�QLAtgL_:9È?BQL_aAt]MI�Ø¹ K�S `a_nvMg
?Gg�iD_aIhvMÅM_a`sQUAt]5Q
KMS | { â ¾-gLAtÅ´Q
_a]�S�Iq?GI
k ÅM^yK6?GIUZ\AtIjIL_av�`aSGÃJKMS�`nZM_a]�|mQ
Aku?BxGS�_n]WZ\AtgjQ
?GvM`aSBØ=� ]¼ZM?GgjQL_a^�Å�`Æ?GgqQ
K�S { S�ptS�` Û | { â ¾W?GgLSuS�Ü´ZM`aAG_nQ
S�dª?GI[k ÅM^yK¼?GIZJAGILIL_nvM`aSBØ¹ K�S[^�AldMS�IhN¥S ZMgLS�ILS�]ÚQU_a]->RK�?GZ�QLS�gÆ�=?G]Md�>RKM?GZ�Q
S�g};�?BgLSzNPgL_nQjQ
S�] _a]DQ
KMS�IjQ il`aSAGX { â	PJâ >@T7Ø
£¥¤:��¤$¦ U×AU¯�¨nAU©¥¸�°�¯ ©8³ ê$ì"©P°
í�Jh¸GF�¯ ¸j«Ä©¥®U­�¨W©ºîq¯�²�¤¹ KMSu^�A´d�Su_a]6Q
K�_aIzQ
KMS�IL_aIÁ_aIzNPgL_sQLQLS�]ÙQLAÇr�Q _a]àQLAÇQLKMS { â	PJâ >@T `a_nvMg
?Gg�itØ ¹ KÚÅMIÁQ
KMSvM`aAl^yxÇIL_I9�S7_aIU_n]àQ
S�]�dMS�d�Q
Acv\S gjS�Q
Å�gL]MS�d vài QLKMS { âBP\â >@T gLAGÅ�Q
_n]MSR���C }¡~¢}£\ÃßNPKM_n^yKZJS�gjX{AtgjkmI@QLKM_aI@Q
?GILx'Ø��$QP_aIP?BILILÅ�kmS�dÇQLK�?BQ/?G]D_a]�IjQy?B`a`aS�g@AGX { âBP\â >@TfNP_a`a`JK�?ÈptSzILÅ�À �^�_nS�]àQ@xÚ]MAONP`aS�dM|tSUABX�Q
KMShIjilIjQLS�k QLA7?Gk=S�]MdmQ
KMS/pG?B`aÅMS�IR_a]\�I�C }¡^¢}£mNPKMS�gLSU]�S�^�S�ILIL?GgjiGØ�$X�?-ÅMILS�g[NP_aIjKMS�IÁQ
A Å�ILSuQLKMSugjAtÅ�Q
_n]MS�IÁ_a] Q
KM_nI�QLKMS�Ij_aI ?B]MdªdMAlS�I�]MAGQ KM?OpGS { â �PJâ >@Tf_n]MIjQ
?G`a`nS�d�AG]DQLKMS�_ng@IjilI�Q
S�kÇÃMQ
K�S�]DQ
KMS�i�^È?B]5gjS�k=AÞpGSUQ
KMSq^�?G`a`JQ
A����C C¡^¢}£Ç?G]MdILZ\S�^�_nXõi QLKMS7vM`aAl^yx-Ij_I9�S7S�Ü´ZM`a_n^�_sQ
`ni5_a] QLKMS7ILAGÅMgL^�S=^�A´d�S=ABX8QLKMS�gLAtÅ´Q
_a]�SGØ2�$X8Q
K�S=Å�ILS�g_aI¥S�Ü´ZJS�gL_nS�]M^�S�dD_a]�Å�IL_a]�|[Q
KMS | { â ¾uAt]uQLKMS�_ngRI�i´I�Q
S�k Q
K�?B]uQ
KMS
^yKMAt_a^�SUAGX�vM`nA´^yx�Ij_I9�S

¿G:



ku?Èi�v\S=Atvàp´_nAtÅMI�Ø � AON¥S�ptS�g�Ã�_sX¥QLKM_aIÁ_aIz]MABQÁQLKMS=^È?GIjS=QLKMSmÅ�ILS�g�_aIÁ?Gd�pl_nILS�d Q
AÇIjQ
?GgjQNP_nQLK5?7pB?G`aÅ�SqAGX Û ��?B]Md5gjSÈ?G^yK5?G]DAtZ�QL_ak Å�k r�|tÅ�gLSqX{Atg@Q
K�S�_ag�I�ilIjQ
S�k S�k=ZM_agj_a^È?B`a`niGØ
���¥¤ �*),+ �o¡=¢ ��¦-�2�È�
� §)���Ç����¡=��¢ +q���¹ KMSÇ]lÅ�kmS�gL_a^�?G`�S�Ü´Z\S�gj_ak=S�]àQ
I�gLS�ZJAGgjQ
S�d+_n]�QLKM_aI7QLKMS�Ij_aI7NRS�gLS5gLÅM]�At]�pG?BgL_aAGÅMI P >RIgLÅM]�]M_a]M|5Q
KMS { _n]lÅlÜWAGZJS�g
?BQL_a]M|5IjilIjQLS�kÇØ ¹ KMScdMS�Qy?G_n`aIÁAGX�Q
KMSmZ�?Gg�Q
_a^�ÅM`Æ?Bg�km?G^yKM_n]MS�I?GgLSz|t_sptS�]5_n]�Q
KMSzgLS�`aS�pG?B]ÚQ/IjS�^�QL_aAt]�I�Ø¹ K�SU^�Atk=ZM_n`aS�g8ÅMIjS�dcX{AtgRQLKMSqV�AtgjQLg
?G]u^�AldMS
NR?GI@Q
KMS T � þ V�AtgjQLg
?G] ä�ä ^�Atk=ZM_a`nS�g�Ã| äøä Ã¥?G]Md�N@?BIu?BQ�pGS�gLIj_aAt] Û Ø²�´Ø � A AtZ�Q
_nkm_:9È?BQL_aAt]ÙN@?GIm?GZMZ�`a_aS�d�?BQ=^�Atk=ZM_a`nSuQ
_nkmSBÃNPKM_a^yKÇ_aI@QLKMSzdMS�X×?BÅM`nQ�X{Atg@QLKM_aIP^�AtkmZ�_a`aS�g�Ø ¹ NRA��'?G|tI@N¥S�gjS�ÅMIjS�dßÃ']�?BkmS�`ni
rS¨�© y^y�NPK�_a^yKDQ
ÅMgj]MIPAt]-?B`a`JNR?Ggj]M_a]M|GIPQLKMSz^�Atk=ZM_n`aS�g¥^È?G]Ç|t_sptSGÃ'?B]Md
rxªCª�«{¬ � ¬~©,­�®,¯'«�°C­ |�± ®³²µ´�¶³²�· NPKM_a^yKW^yKMS�^yxÚI[QLK�?BQÁQ
KMSm^�AldMSudMAlS�IÁ]MAGQ[?BQjQ
S�k=Z�QQ
A�gjS�X{S�gjS�]M^�S[?B]5_n]MdMS�ÜcAGX�?B]5?BgLg
?ÈicAGÅ�Q
Ij_adMSqQ
K�SÁIjZJS�^�_sr�S�dÇvJAGÅM]MdMI�Ø¹ KÚÅMI�Ã'^�AGkmZM_n`Æ?BQL_aAt]uAGX�?7^�A´dMSz^�?G`a`nS�d ²}« | ¶ � ª `aAlAtxBS�dÇ`a_axBSG}

¸^¹C¹�®³²�®,¨�© yCy ®�ªCª�«,¬ � ¬~©{­�®,¯'«�°^­ |�± ®³²�´�¶³²�·º²}« | ¶ � ª Ø¹ K�S | { â ¾ÇÅMILS�d At]-QLKMS P >RIhNR?GI
QLKMS â Å�Q
AGku?BQL_a^�?G`a`si ¹ ÅM]MS�d { _n]MSÈ?Bg â `a|tS�vMg
?¾´AGXõQ NR?GgLS � â ¹o{ â ¾ � | { â ¾+C Û H§Ø ¹ KM_aIzN@?BI[^�AGkmZM_n`aS�d AG]ª?6EtØ<; T � 9 â z\� â QLKM`aAt]NP_nQLK
� ¿  Ëz | AGXÝkmS�kmAtg�itØH K�S�]�Q
_ak=_a]�|-AGXh^�AldMS�NR?GImÅ�]MdMS�g�Qy?GxBS�]ßÃ8Q
KMSD^�A´dMS�NR?GI=gLÅM] Û Atg�;�Q
_nkmS�I[Q
AS�]MIjÅMgLSq^�At]MIj_aIjQLS�]M^�itØ ¹ KMSUk=SÈ?G]�QL_ak=Sh_nIR|t_sptS�]ßØ ¹ KMS P >RI�vJS�_a]M|[ÅMILS�d5?BgLSU?ÈpB?G_n`Æ?GvM`nSX{Atg[gjS�k=AGQ
Sm?G^�^�S�IjI�Ã�QLKlÅ�I[NRSu]MS�S�dªQ
A ^yKMS�^yxW]MA-AGQ
KMS�g[ÅMIjS�g�K�?GI[`nAt|t|tS�dW_n]WdMÅMgj_a]M|?ugLÅ�] AGX�S�Ü´Z\S�gj_ak=S�]àQ
I�Ã�ÅMIj_a]M|�^�Atk=ZMÅ�Q
S�g
gjS�ILAGÅMgL^�S�Iz?G]Md-ZJAGQLS�]àQ
_a?G`a`sicIL`nAONP_a]M|mdMAONP]AtÅMgPgLS�ILÅM`sQ
I�Ø â `aIjAMÃMIL_n]M^�SqQLKMSzAtZJS�g
?BQL_a]M|�I�i´I�Q
S�k _aIP?G`sN@?ÈilIhZ\S�g�X{AtgLk=_a]�|7?�Q
?GILxmQ
KMS�]?�kmS�?G]-QL_ak=SÁNP_n`a`�|t_npGS7?uv\S�QjQ
S�g
S�IjQL_akm?BQ
S�AGX2Q
K�S Q
_ak=SÁgLS�ãÚÅM_ngLS�d Q
A�gjÅM] Q
KMS[^�AldMSGØ
¿ E



â Q
?GILx QLK�?BQ8gLS�ãÚÅM_agjS�I@?z`aABQ¥ABXß^�AGkmZMÅ´Q
S�g�gjS�ILAGÅMgL^�S�I@km?Èi7vJS/^È?BgLgL_nS�d=AtÅ�Q8dMÅMgj_a]M|ÁAt]MSZ�?Gg�Q
_a^�ÅM`Æ?Bg@gLÅM]Ç|t_sp´_n]M|�?G]D_a]M?G^�^�ÅMg
?BQLSzS�IjQL_akm?BQ
SqABXÝQL_ak=SGØ¹ K�S�gLSu_aI[]�A IL_n|t]M_nrM^È?G]M^�S�_a]ÙgLS�ZJS�?BQ
_n]M|-Q
K�S�gLÅM]�I Û Atg�;-Q
_nkmS�I�Ø ¹ K�_aI�NR?GI�?G]_a]M^�At]MIj_aIjQLS�]M^�iDAGXYQ
KMSÁ?GÅ�QLKMAtg T IPAOptS�gPQLKMSqQ
_nkmSUQLKM_aI@QLKMS�Ij_aI�N@?BIPNPgj_nQjQ
S�]�Ø
����» � +q�2 t¡=��¢ � �û1o+ �f��¡G¼v
4+U�â ^�At]àpGS�]M_nS�]àQ�N@?Èi7AGX\^�AtkmZM?GgL_n]M|
Q
K�S�gLS�IjÅM`nQLI2AGX\dM_:yJS�gjS�]àQ�k=S�Q
K�A´dMIw_a]7^�AGkmZMÅ´Qy?BQL_aAt]_aI ý Ð�ÎõÔÈËºÎµÕ=ÒGÌ�ÉyÐ ý Î
ËN½�÷aÐyÓ�Ã�dMÅ�SÁQLA � AG`Æ?G]D?G]�d z AGg^¾S=C�E ä H Ø¾lÅMZMZ\AtILS�N¥SDK�?ÈptSÇ? ILS�QmABX/QLS�I�Q�ZMgLAtv�`aS�k=I�Ã�(�Ã8?G]Md�? ILS�Q�AGXzÓOËº÷�ûGÐ�ÎyÓ�ÃÀ¿@Ø H SdM_aI�Q
_n]M|tÅM_nILK�ILAG`nptS�gLIUX{gjAtk k=S�QLKMA´d�I�}q?�IjAt`npGS�gz_aIq?B] _nkmZ�`aS�k=S�]àQ
?BQ
_nAt]5ABX@?�k=S�QLKMA´d?G]Md�km?Oi[]MAGQ�v\SPÅM]M_aãÚÅMSBØ { S�Q �

o
� ó � ï,5ÊkmS�?GILÅMgjS@Q
KMS�Z\S�g�X{AtgLkm?G]M^�S�AGXJILAt`sptS�g a ï�¿At]mQLS�I�Q@ZMgjAtvM`aS�kÒó-ï
(=Ø ¹ KM_aI¥IL^È?B`Æ?Gg�k=SÈ?GIjÅMgLSh^�AtÅM`ndmv\ShQ ilZM_n^È?G`n`ni[ILZ\S�S�d�ÃM?G^�^�ÅMgL?G^�iAtgDQ
KMSx��AtZî^�AtÅM]àQ�Ã�?B]Md�?�ILkm?G`a`nS�gck=SÈ?GIjÅMgLS gLS�ZMgLS�ILS�]ÚQLI�? v\S�QjQ
S�g5Z\S�g�X{AtgLkm?G]M^�SGØ� S�r�]�SzQLKMSzZJS�gjX{Atgjku?B]M^�Szg
?ºQ
_aA

-¯ô ¨
o
� �

o
� ó �k=_a]ÂÁ �NÃ � ó � } d ï�¿ÅÄ M E �NPKM_a^yK+_aI�Q
KMS5ZJS�gjX{Atgjku?G]�^�SÇAGXqILAG`nptS�g a At]�Q
KMS5ZMgLAtv�`aS�k óÊdM_npl_ad�S�d+vài�Q
K�S-v\S�IjQZJS�gjX{Atgjku?B]M^�S-?G^�gjAtILIc?B`a`PILAt`sptS�gLI�At] Q
KM_nImZMgjAtvM`nS�kÇØ ¹ KMS-ZJS�gjX{Atgjku?G]�^�S-Z�gLAGr�`nS5ABXILAt`sptS�g a _aI

Æ
o
�gfG�2� E]ÚÅMk v\S�gPAGXÝZMgLAGvM`aS�kmIGÇ ]ÚÅMk v\S�gPAGXÐó5ï
(fILÅM^yKÇQ
K�?ºQ�-©ô ¨

o Þ
f´� f M E <¹ K�?BQ[_aI Æ

o
�gfG� _nIÁQLKMS=ZMgLAtvM?GvM_a`n_nQ i5Q
K�?BQ�ILAG`nptS�g a _nIÁNP_sQ
KM_n]W?DX×?G^�QLAtg f ABX@Q
KMS=v\S�IjQILAt`sptS�g/AG]ÇQLKMSzILS�Q/AGXYQ
S�IjQ/ZMgjAtvM`aS�kmI�Ø¹ K�S�Z\S�g�X{AtgLkm?G]M^�SÁZ�gLAGr�`nSz_aI�Q
KMS�]-|tS�]MS�gL?BQ
S�d-vàiDZM`nAGQLQL_a]M| Æ

o
�Zft� ?G|à?G_n]MIjQ f AOptS�g?G`a`�ILAt`sptS�gjI a Ø ¹ KM_nI�_aI�_nkmZM`nS�k=S�]àQ
S�dD_a]�Q
K�S z â ¹o{ â�| z �§r�`aS	È ¶�¬Cª È ¬�«,ª ����C¼�   H Ø

¿ �



É Ê ËÍÌ ÎÐÏÒÑ Ó
Ô Ê Ï Õ ÖØ×ÚÙºÎÐÏjÛ É Ê ÙÚÜÝÏjÞ�ß�à
á Ëºâ0ÎÐÙãÑxÖÝä�ËKÎSÖÝÙÚå
æc�O� ç����2�2¡è��¦û1��2��¡=�¹ KMS=>RKMAt`nS�IjxÚi5X×?G^�QLAtgL_:9È?BQL_aAt]ÇAGX8?uI�ilkmk=S�QLgL_a^�ZJAGIL_nQL_npGS[dMS�r�]M_nQLS km?BQ
gj_sÜÇb!ïR5�ñÚòBñK�?GI�Q
K�SzX{AGgLk b ����� � �NPKMS�gjS � ï¢5 ñàòBñ _nI
?u`nAONRS�ghQ
gj_Æ?G]�|tÅM`Æ?Bg/km?BQLgL_sÜDNP_sQ
K5ZJAtIj_nQL_nptS�dM_Æ?B|tAt]�?G`�S�`aS�kmS�]ÚQLI�Ø�$XPb _nI�Z\AtIL_sQ
_sptSÇÓOÐ�Õ Ö d�S�r�]M_sQ
SBÃwAGX�gL?G]Mxv-´ÃYQ
KMS�gLS�SµÜ´_aIjQLI ?�>RK�At`aS�ILxàiÙX×?B^�Q
AGgL_I9�?BQ
_nAt]NP_nQLK ÉyËºÕ ý ÷aÐ Ñ Ð ý\Ö ûGË Ñ×Ö ÌlÍ � C<� � Ã ¹ KMkÇØ�E : Ø � H Ã\X{AtghS�Ü�?Gk=ZM`aS � Ø ¹ K�?BQ
_aI�Ã'Q
K�S�gLS�S�Ü´_aI�Q
Iq?ZJS�gLk Å´Qy?BQL_aAt]ckm?BQ
gj_sÜA(�ï
5�ñÚòBñDIjÅM^yK5QLK�?BQ

( � bB( ����� � � � �lØnEtØsE �NPKMS�gjS � _aI�ÅM]M_nãÚÅMSz_a]cQ
KMSqX{Atgjk �¼� D �@~ ~ :�@~×� :Ý; �
¿GÛ



NP_nQLK �R~ ~ ï
5�+�ò,+Á`aAONRS�g�Q
gL_a?G]M|tÅ�`Æ?Gg8NP_nQ
KÇZ\AtIL_sQ
_npGSUdM_a?G|tAt]�?B`ßS�`nS�k=S�]àQ
I�Ø � I
?BQL_aI�r�S�I
é �p¯p M0/2143 ¤ i ¨ + «5 m 6�p é �i m � XÝ� v !�Et}¯N � v � Et}ê- �?G]Md é ~ ~ M0é � � M ±�±�± Mëé +:+ <â ^�Atkmk=At] Al^�^�ÅMgLgjS�]M^�S+AGXmZJAGIL_nQL_npGS�IjS�k=_adMS�r�]M_sQ
S¼km?BQ
gj_a^�S�I�_aI6_a] I�Qy?BQL_aIjQL_a^�I�Ã]�?Gk=S�`siÙ^�AOpG?BgL_Æ?B]M^�S�km?BQLgL_a^�S�I�Ø ¹ KMS �ZXj��Yl� QLK¼S�`aS�kmS�]àQ7AGX/? ^�AOpB?Ggj_Æ?G]M^�Sukm?BQ
gj_sÜJÃ�¿@ÃKMAt`ndMI@Q
KMSzIL?GkmZ�`aSq^�AOpB?Ggj_Æ?G]M^�SzAGXÝQLKMS X QLK-?G]�d Y QLK5gL?G]MdMAtk pG?BgL_Æ?BvM`aSBØ�$XÀ(oïR5 6 òBñ KMAt`ndMI�K AtvMIjS�g�pG?ºQ
_aAG]MI
AGX½Nªg
?G]�dMAtk pB?GgL_a?GvM`aS�I/QLKMS�] QLKMS IL?GkmZ�`aS^�AOpB?GgL_a?G]M^�SÁ_nI�dMS�rM]MS�d-?GIa i m � EK � E � ó�i �ÒìóWi � � � ó m �Òìó m �µ� ìó�p � EK 65 í 6 ~ ó í p �NPKMS�gjSàójp
_nI¥QLKMS v QLKc^�At`nÅMkm]mAGXî( ?G]Md ìójph_aI8Q
KMSUIL?Gk=ZM`aShkmS�?G]�AGX�QLKMS v QLKcg
?G]Md�AtkpB?GgL_a?GvM`aSBØ��$Qh^�?G]ÇvJSzILK�AÞNP]�ÃJIjS�SuC ÛtÛ H�X{AtgPS�Ü�?Gk=ZM`aSBÃ�Q
K�?ºQB¿�_aIPZJAGIL_nQL_npGSqILS�k=_ad�S�r�]M_sQ
SAGX@gL?G]Mx�?ºQ�k=AtI�QÆK � EtØ ¹ KÚÅMIzQ
K�Sm]ÚÅMk v\S�gzAGXRAtvMIjS�gjpB?BQL_aAt]�IÁ]�S�S�d Q
ADv\Sm|tgjSÈ?BQLS�gQ
K�?B]5Q
K�S�]ÚÅMk v\S�ghAGX�gL?G]MdMAGk pG?BgL_Æ?BvM`aS�IPX{AGgPQLKMSÁ^�AOpB?GgL_a?G]M^�SÁkm?BQ
gj_sÜcQLAmv\S�Z\AtIj_nQ
_sptSdMS�rM]M_nQLSGØ ¹ KM_aIP_nI�AGXõQ
S�]Ç]�AGQPQ
KMSz^È?BILSGØ>RAOpB?Ggj_Æ?G]M^�S2ku?ºQ
gL_n^�S�I�?GgLS2X{AtÅM]�d�_n]Ákm?G]àiz?GZ�ZM`a_n^È?BQL_aAt]MIJILÅM^yK ?GI�IjQy?ºQ
_aI�Q
_n^È?G`BIL_a|G]�?G`ZMgLAl^�S�ILIj_a]M|Á?G]Md7r�]M?G]M^�_a?G`Mk=A´d�S�`a_n]M|MØ ¹ KMS�X×?G^�Q
Atgj_I9È?ºQ
_aAG] AGX'Q
KMS�ILSP^�AOpB?Ggj_Æ?G]M^�S�ku?ºQ
gL_��^�S�IU?Ggj_aILSq_n]-?B`a|tAtgj_nQLKMkmIR_a]cQ
KMS�ILS�IU?GgjSÈ?GI�ÃJ?B]MdÇQLKMSÁZM_npGAGQ
S�d >RKMAG`aS�IjxàiÇX×?B^�Q
AGgL_I9�?BQ
_nAt]_aI@QLKMS�gjS�X{AtgjSÁS�kmZ�`aAOitS�dßØ¹ K�SuX×?G^�QLAtgL_:9È?BQL_aAt]Ù_aI7?B`aILA5ÅMILS�d _n]ªILAGkmSu?G`a|tAGgL_nQLKMk=I�IjAt`npl_a]�|5Q
K�Sc`a_a]�SÈ?GgÁ`aS�?GIjQILãÚÅ�?GgjS�I/ZMgLAGvM`aS�k km_n]ï & b�� � � & ��� bëM : �?G]Md5?GI/? Q
S�I�QPX{Atg@NPKMS�QLKMS�gh?7ku?ºQ
gL_FÜ�_nIP]lÅ�kmS�gL_a^�?G`a`si=ZJAtIj_nQL_nptSqIjS�k=_adMS�r�]M_sQ
SqAtg�]MABQÈØ

¿ ;



� AONRS�ptS�g�Ã�AtÅMg@k=AGQL_npB?BQ
_nAt]�X{Atg¥QLKMSUNRAGgLx=_a]�Q
K�_aIR^yKM?GZ�Q
S�g�_aIRQLKMSUSµÀm^�_aS�]ÚQ�X×?B^�Q
AGg��_I9�?BQ
_nAt]cAGXweo_n]DQLKMSzIjilk=kmS�Q
gL_n^UILS�km_ndMS�rM]M_nQLSq|tS�]MS�g
?G`n_I9�S�dDS�_n|tS�]àpB?G`aÅ�SqZMgLAtv�`aS�kbº� �)� e�� � e M : �NPKMS�gjS�b ?G]�d5eo?GgjSÁI�ilkmk=S�QLgL_a^BØ ¹ KM_nI/_nI@Q
KMSqQLAtZM_a^qABXÝQLKMSz]MS�ÜlQh^yK�?GZ�QLS�g�Ø� ] { � � P\â >@T Q
K�S7gLAtÅ�QL_a]MS�I)ð^ñ}òCó~ñ-Z\S�g�X{AtgLk Q
KMS=>RKMAG`aS�Ijxài X×?G^�QLAtgL_:9È?BQL_aAt]5NP_nQ
K^�Atk=ZM`nS�Q
S�Z�_nptABQ
_a]�|MÃàvMÅ�Q8_nQ�Å�ILS�I8At]M`si { S�pGS�`�E | { â ¾JØÚV�Atg2^�AtkmZ�Å�Qy?BQL_aAt]M?G`�SµÀm^�_aS�]M^�iNRSzN¥AtÅM`adD`n_axGSz?7gjAtÅ�Q
_n]MSUQ
KM?BQ/S�Ü´ZM`aAG_nQ
I@QLKMS { S�ptS�`»�7AGg { S�ptS�` Û | { â ¾\Ø� ]DQ
K�_aIP^yK�?GZ�QLS�g/NRSÁdMS�Ij^�gj_av\S[? U |à?ÞÜ�Zài T { S�ptS�`½� | { â ¾Ç?G`a|GAtgL_sQ
KMk!X{Atg�Q
KMSÁZ\AtI��_nQL_nptSudMS�r�]�_nQ
Sc^�?GILSBÃR?B]Md�ILKMAON K�AÞN ^�AGkmZM`nS�QLS�ZM_npGAGQ
_n]M| ^�?G]�vJSc_n]M^�AtgjZJAGg
?BQLS�dªX{AtgQ
KMSÇILS�km_ndMS�rM]M_nQLSÇ^�?GILSBØ H S5dMS�IL^�gL_av\SDQ
KMSÇS�Ü´_aI�Q
_n]M| { â	PJâ >@T { S�pGS�` Û ^�A´dMS5?G]MdS�Ü´ZM`a?G_a]�NPKàiuQLKM_aIR^�AldMSq^È?G]�]MAGQ�v\Sz?G`nQLS�gjS�d�Q
A[_a]M^�`aÅMdMS
ZM_npGAGQ
_n]M|MØ H Sq|t_npGSq?G]D?G`sQ
S�g��]�?BQL_nptS { S�ptS�` Û ?G`a|tAGgL_nQLKMk ?G]�dcILKMAON�QLK�?BQ¥Q
KM_nI@^È?G]c_n]M^�`nÅMdMSUZ�_nptABQ
_a]�|MØ ¹ KMS { S�ptS�` Û^�AldMS7^È?B`a`aIPQ
K�S { S�ptS�`��u^�AldMS[X{Atg
ILkm?G`a`LNwØÁVw_n]�?G`n`nicN¥S7gLS�Z\Atg�QUAt]�IjAtkmS[]lÅ�kmS�gL_a^�?G`S�Ü´Z\S�gL_nkmS�]àQ
I�Ø
æc��æ � �×+	��+)
�æ ô �Á�f�Aõ �ö
÷��¡=����� )�¢
T ?ÞÜ�ZàiÇIjQ
?G]MdMI/X{Atg
ÍlÐ�Ì�Ð�ÎLÒG÷ Ö°¶ ÐLöDb�� ý ÷�ÏàÓ2�JÃ\?G]Md5_aIPQ
KÚÅMI
?mkm?BQ
gj_sÜ��$pGS�^�QLAtgPk ÅM`sQ
_aZ�`a_°�^È?BQL_aAt]ªNP_sQ
K¼?-pGS�^�Q
Atg=?GdMd�_nQ
_nAt]ßØ6>RAGkmZ�?BgL_a]�|-Q
KMS Y QLK¼^�At`nÅMkm]�I[_a]¼b � �8�w� NRSK�?ÈptSuC<��;GH b � } ��Yl�2� m5 p�6 ~ �/� } � v �j� � � v ��Yl�2� m5 p86 ~ �/�:Yt� v ���/� } � v ���?G]MdDQ
KMS�gLS�X{AtgLS �/�:Yt��Yl�j�/� } ��Yl��� b � } ��Yl�Ý� m � ~5 p�6 ~ �/�:Yt� v �j�/� } � v � <� S�r�]�_a]M| Å } � b � } ��Yl�w� m � ~5 p�6 ~ �/�:Yt� v �j�/� } � v ���

¿ø¿



Q
KMS�]5_sXÝN¥SzxÚ]MAON)Q
KMSqr�gjIjQ Y�� Ez^�At`aÅMk=]MI�AGX � QLKMS�] Å _aI�^�Atk=ZMÅ�Qy?BvM`aSBØ� AONzÃ �/� Et} Y�� E ��Yl�¥� : NPKM_n^yK-_ak=ZM`n_aS�I Å�� Et} YÁ� E �¥� : ?G]MdÇ^�AGkmZ�?BgL_a]�|�QLS�gjkmINRSÁK�?ÈptSzQ
KM?BQ �/�°Yt��Yl� � �ÃÅJ�:Yl���ILA�NRSÁK�?ÈptSzr�]�?B`a`ni �h�°Y }¯N ��Yl���"ÅJ�°Y }©N � ��ø ÅJ�:Yl���NPKM_a^yKÇ`aS�?GdMI�Q
A7QLKMSqX{At`a`nAÞNP_n]M| |à?ÞÜ�ZàiË� vM?GILS�d ?G`n|tAtgL_sQ
KMkÇØ~O�Z� ç'è��?�OåÝé ³ßë:³ßë×ê ùßú Ö Ó6ÒG÷ ÍlËºÎ ÖõÑ úlÕ ÉyËºÕ ý Ï Ñ ÐyÓ Ñ ú�ÐxùÝú�Ëº÷aÐyÓ�å��mÔ�ÒlÉ Ñ ËºÎ Ö°¶ Ò Ñ×Ö ËºÌ+b ���� � Ë"ÔqÒ[Óµ�ºÕ7ÕuÐ Ñ Î Ö É ý ËOÓ ÖõÑ Ö ûGÐqölÐe½�Ì ÖõÑ Ð
Õ=Ò Ñ Î ÖFü b ï
5 ñàòBñ �8ËºûGÐ�Îµ�2Î ÖõÑ×Ö ÌlÍUb � ÖõÑ ú � ø¾´S�Q �ª� `aAON¥S�g@Q
gj_Æ?G]�|tÅM`Æ?BgRZ�?Gg�Q/AGXwbX{Atg Y7� Et}¯N� � � �/�°Yt��Yl�8� �/�:Yt��Yl���¼�/�:Yt� EG} Y[� E ���/�:Yt� Et} Y�� E �$�_sX �h�°Yt��Yl� Þ :gLS�Q
ÅMgj] Ý b _aI�]�AGQPZJAGIL_nQL_npGSqdMS�r�]�_nQ
SS�]Md�/�°Yt��Yl�8� ø �/�:Yt��Yl�Ý þ Z\d�?BQLS Y QLK5^�At`aÅMk=]_sX8E â×YÍâ N�/�:Y !�Et}¯N ��Yl�2�î�/�:Y ! Et}¯N ��Yl�w���/�:Y !�Et}¯N � Et} Yz� E �j�/�°Yt� Et} Yz� E � �S�]Md_sX YÍâ N�/�:Y !�Et}¯N ��Yl�2�î�/�:Y ! Et}¯N ��Yl� � �/�°Yt��Yl�S�]MdS�]�d¹ K�S �g{ S�pGS�`�� | { â ¾ �}{ â	PJâ >@T CFE�H�ILÅMvMgjAtÅ�QL_a]MS�I)ðCú³û{ü^ý~þ5ÅMILS7QLKM_aIq?B`a|tAtgj_nQLKMk5Ø�$Q/gLS�ãÚÅM_ngLS�IºNH< � Û ��AtZMI�Ø
æc�y� � �×+	��+)
�æ �f�¥�m¡7� +)� ô �Á�f�Aõ ��
÷��¡=�8��� )�¢
H S7^�?G]6_a]àQ
gjA´d�ÅM^�S7ZM_sptAGQL_a]M|u_a]àQ
A â `a|tAtgj_nQLKMkè�´Ø²�´ØnEGÃßX{Atg ��� � éµi m � Ã�vài5r�]MdM_n]M|�Q
KMS`Æ?Ggj|tS�I�QPZJAGILIL_nvM`aS	é mgm ?BQ � � � X{gLAtkoQ
KMSzgLS�ku?B_a]M_n]M|�N �ûY ! EzdM_Æ?B|tAt]�?G`JS�`nS�k=S�]àQ
I/?G]Md

¿  



ÅMIL_n]M|�_nQ/?GI�QLKMSzZM_npGAGQÈØ H Sqr�]Md
ÿ � k=_a]���ó-} �/� ó � ó �w� � � ó �2� km?ºÜm�� i � ñ Á �/�ZXj�¯X ��� � �ZX$� Ä�� � � �lØ Û ØsE �NPKMS�gjS � _aIP?7ptS�^�Q
AGg/ABXwdMABQhZ�gLAldMÅM^�QLI�NP_nQ
K

� �?X ���î�/�?XL� Et} Y�� E ���h�?XL� EG} YÁ� E � � � XÝ� Y }¯N � � �lØ Û Ø²� �?G]Md I�N@?BZ gLAONPI�?B]Md[^�At`aÅMk=]MI ÿ ?G]Md Y ÃBZMÅ�QLQL_a]M|/Q
KMS¥ZM_npGAGQØé����Ý_n]ÚQLA/QLKMSR`nSÈ?GdÁZ\AtIL_sQ
_aAG]ßØ¹ KM_aIP_nI[ÉyËºÕ ý ÷aÐ Ñ Ð ý\Ö ûGË Ñ×Ö ÌlÍGØV�Atg8^�AGkmZMÅ´Qy?BQL_aAt]�?B`\SµÀ=^�_aS�]M^�imNRS
^È?G]cI�Q
AtgjS
Q
KMS
_a]M]MS�gRZMgjA´d�ÅM^�QLI@_a] � �´Ø Û Ø§� � ?G]MdÅMZ\d�?BQ
S2QLKMS�k At]ÁSÈ?B^yK�_sQ
S�gL?BQ
_nAt]ßØ ¹ KM_nIÝ?BZMZMgLAt?G^yK�|G_nptS�I�Q
KMS2X{At`n`aAONP_a]M|�Z�_nptABQ
S�dÁ|à?ºÜ´Zài?G`a|GAtgL_sQ
KMkÇØ~O�Z� ç'è��?�OåÝé ³ßënìßë×ê ùßú Ö ÓzÒG÷ ÍlËºÎ ÖõÑ úlÕ ÉyËºÕ ý Ï Ñ ÐyÓ Ñ ú�Ð ý\Ö ûGË Ñ ÐLö.ùÝú�Ëº÷aÐyÓ�å��8Ô�ÒlÉ Ñ ËºÎ Ö°¶ Ò Ñ×Ö ËºÌ� ÖõÑ úÇÉyËºÕ ý ÷aÐ Ñ Ð ý\Ö ûGË Ñ×Ö ÌlÍ)( � b	( �����w� Ë"ÔUÒ Óµ�ºÕ7ÕuÐ Ñ Î Ö É ý ËOÓ ÖõÑ Ö ûGÐPÓOÐ�Õ Ö ölÐe½�Ì ÖõÑ ÐhÕ=Ò�´Ñ Î ÖFü b ï
5�ñàòBñ¥�2ËºûGÐ�Î��2Î ÖõÑ Ö ÌlÍPbU� ÖõÑ ú � ø�ùßú�Ð�Ì�ËºÌ ¶ Ð�ÎyË�Ð�÷aÐ�ÕuÐ�Ì Ñ Ó/Ë"Ô Ñ ú�Ð ý Ð�ÎµÕ7Ï Ñ Ò Ñ×Ö ËºÌÕ=Ò Ñ Î ÖFü ( ÒGÎ
Ð
Í Ö ûGÐ�Ì6ó4�O( � ó X ÅJ� v ��� v �w� Eq� v � Et}¯N�ø¾´S�Q �ª� `aAON¥S�g@Q
gj_Æ?G]�|tÅM`Æ?BgRZ�?Gg�Q/AGXwb� ß � a � Et}¯N �2� : Ý ¾lQ
AtgjSÁ?G^�^�ÅMk ÅM`a?BQ
S�dÇd�AGQPZMgLAldMÅM^�Q
Ió XgÅD� Et}©NX{Atg Y7� Et}¯N_sX Y Ö E� ß � a �?X ��� � ß � a �?X � ! �h�?XL��Y�� E � � � XÝ�$Y }¯NS�]Mdÿ � km_n] � óÇ} �/� ó � ó �w� � ß � a � ó �2� km?ºÜm�� i � ñ Á �/�ZXj�¯X ��� � ß � a �?X � Ä ��
	�� _sXYIjQ
AGZMZM_a]�|=^�gL_sQ
S�gj_aAt]c_nI�kmS�QgLS�Q
ÅMgj] Ý ^�AtkmZ�Å�Q
S�d5gL?G]Mx�AGXÝb _aI YÁ� ES�]MdI�N@?BZ �/�:Yt� } � ?G]Md �h� ÿ � } �I�N@?BZ �/� } ��Yl� ?G]Md �h� } � ÿ �I�N@?BZ � ß � a �°Yl� ?G]Md � ß � a � ÿ �I�N@?BZ�ó XgÅJ�:Yl� ?G]Md�ó X ÅJ� ÿ ��/�°Yt��Yl�8� �/�:Yt��Yl��� � ß � a �°Y´��/�°Yt��Yl�8� ø �/�:Yt��Yl�Ý þ Z\d�?BQLS Y QLK5^�At`aÅMk=]
¿øä



_sX8E â×YÍâ N�/�:Y !�Et}¯N ��Yl�2�î�/�:Y ! Et}¯N ��Yl�w���/�:Y !�Et}¯N � Et} Yz� E �j�/�°Yt� Et} Yz� E � �S�]Md_sX YÍâ N�/�:Y !�Et}¯N ��Yl�2�î�/�:Y ! Et}¯N ��Yl� � �/�°Yt��Yl�S�]MdS�]�d¹ K�SRZM_sptAGQL_a]M|/AOptS�gjKMSÈ?Bd7_aI Û � -W!DE � N � Û � � � -�!cE � � ��AtZ�I�?G]Md � -W!DE � N ��� -W!DE � � � �^�Atk=Z�?Ggj_aIjAt]MI�Ã´NPKMS�gjSO- � g
?G]Mx � b � Ø¹ K�S=^�Atk=ZMÅ�Q
S�dÙgL?G]Mx'Ã��-´Ã�ABXRb!_aIqd�S�Q
S�gLk=_a]MS�d6vÚi ?cI�Q
AtZMZ�_a]M|D^�gj_nQLS�gL_nAt]6?BQ ��	��_a] â `n|tAtgj_nQ
K�k �lØ Û ØsEtØ V'AGg6?ÊZJAtIj_nQL_nptS¼IjS�k=_adMS�r�]M_sQ
Sªkm?BQ
gj_sÜ�b[Ã _n] S�Ü�?G^�QW?BgL_nQLK��kmS�Q
_n^=C<�q;´Ã ¹ KMkÇØ ;MØ§�lØ   H
� i§i � :�
 b �ZXj� } �2� : � b � } �©X �2� : <¹ KMS�]�?BQ¥QLKMS Y QLKu_sQ
S�gL?BQ
_nAt]�_nX\Q
KMShZM_npGAGQÈÃàNPKM_n^yKmN¥ShNP_n`a`�dMS�]MAGQ
S/vài�� ¤ m «mgm ÃÚ_aI�`aS�ILI8Q
K�?G]Atg�S�ãÚÅ�?B`�QLA�ILAtk=SqQ
At`nS�g
?B]M^�SBÃ � ß�� ÃMQLKMS�]
� ß�� M�� ¤ m «m m M�� ¤ m «i§i �LXÝ�$Y ! Et}¯N �?G]Md=NRSUIjS�Q¥Q
KMSPQ
gL?G_a`n_a]M|qkm?BQ
gj_sÜ �/�°Y }©N ��Y }¯N �2� : ?G]�dmQ
K�Sh^�AtkmZ�Å�Q
S�d�g
?G]�x7_aI YP� EtØ¹ K�gLS�S-ZJAtIjIL_nvM`aS I�Q
AtZ�ZM_a]M|W^�gL_sQ
S�gL_Æ?Ù?GgLS-dM_aIj^�ÅMIjILS�d�_n] C<� � Ã�¾´S�^BØ E : Ø Û Ø§�ÞH§Ø ¹ KMSr�gLI�QU_nIhÅMIjS�d�_n] { � � P\â >@T T IU^�A´d�S�X{AtgPQ
KMS >RKMAt`nS�ILxàiDX×?G^�Q
Atgj_I9È?ºQ
_aAG]DNP_sQ
K5^�Atk=ZM`aS�Q
SZM_npGAGQ
_n]M|MÃ�ð^ñ�òCó~ñ'Ø � S�gLSqQLKMSÁ?G`a|tAGgL_nQLKMk!_aI�I�Q
AtZMZ\S�d5At]cQ
KMS v QLK5I�Q
S�Z5_sX� ¤ p «i§i Þ : � XÝ� v }¯N < � �lØ Û Ø Û �

� ]5Z�g
?G^�Q
_a^�S��- ku?ÈiuvJSz|tgjSÈ?BQLS�g�Q
K�?B].-[dMÅMSzQ
A�gLAtÅ�]MdM_a]�|=S�gLgjAtgLI�Ø� ]ªC<� � H�Q
KMSÁAGQLKMS�gPQ NRAm^�gj_nQ
S�gL_a?=?BgLSÁILKMAONP]-QLA=N¥AtgLxck=AtgjSÁSµy�S�^�QL_nptS�`niGØ ¹ KMSÁrMgLIjQ_aI & w¿�p & Þ�� & b & Atg � ¤ p «i§i Þ : � XÝ� v }¯N � � �lØ Û Ø¼; �
¿�÷



NPKMS�gjS\w¿�p � b � �¥� b � ~×� b � ~~ ~ b ~×� ÃMNP_nQ
KÇb ~ ~ ï,5 p ò p Q
KMSÁ`aS�?GdM_a]�|7ILÅMvMkm?BQLgL_sÜ�AGX�b�Ã�_aIQ
KMS�¾´^yKÚÅMg/^�AGkmZM`nS�k=S�]àQPAGXÝb ~ ~ _a]Db[ÃMNPK�_a`aSUQLKMSzILS�^�At]MdÇ_aIkm?ºÜp � i � ñ � ¤ p «i§i Þ�� � ¤ ~ «~ ~ � � �lØ Û Ø ¿ �NPKMS�gjS-_n] v\AGQ
K�^È?BILS�I � � N � Ã@?G]Md � _aI7QLKMSDÅM]M_nQ=gjAtÅM]MdMAqywØ ¹ KMS-`a?BQLQLS�g Q
S�IjQm_aIgLS�`Æ?BQLS�dcQ
A � �´Ø Û Ø¼; � _a]�QLK�?BQ/_nXYb ?G]Md�w¿�pÁ?GgjSqZJAtIj_nQL_nptSqIjS�k=_adMS�r�]M_sQ
SUQ
K�S�]� ¤ ~ «~ ~ � ku?ÞÜi ¨ m 9 � i m 9��%& b & �O� ?B]MdßÃ km?ºÜp � i � ñ � ¤ p «i§i �%& w¿�p & � <H S=K�?ÈptS=ÅMIjS�dWQLKMSm`a?BQLQLS�gq^�gL_nQLS�gj_aAt]ßÃ�Z�gLS�X{S�gLgjS�dWX{Atgq_sQ
Iz`aAON¥S�gz^�AGkmZMÅ´Qy?BQL_aAt]�?B`�^�AtI�QÈØ¾´S�S â Z�ZJS�]MdM_sÜ â X{Atg@Q
KMSzdMAGÅMvM`aSzZMgjS�^�_aIL_nAt]ÇV�AtgjQLg
?G] äøä ^�A´dMS�y ¶�� þ{È ²µ´'« y � ª Ø
æc��( �S� �S�ö� � �j� �n+	��+)
 � ��
÷��¡m�����½)�¢¹ KMS �g{ S�ptS�` Û | { â ¾ �Ô{ â	PJâ >@T IjÅMvMgjAtÅ�Q
_n]MS�Igð}ú³û{ü��~ým^�Atk=ZMÅ�QLS
Q
K�Sz>RKMAt`nS�ILxàimX×?G^µ�Q
Atgj_I9�?BQ
_nAt]�AGX�?ÁvM`aAl^yx7Z�?Gg�Q
_nQL_aAt]�S�d�ku?ºQ
gL_FÜJØ ¾lQ
?GgjQL_a]M|qNP_nQLK � ¤ � « � b[ÃÚQ
KMSh?G`n|tAtgL_sQ
KMk^�Atk=ZMÅ�QLS�IRQLKMS
^�ÅMgLgjS�]àQPvM`nA´^yx�^�AG`aÅMk=]uAGX � ÅMIj_a]M|ÁQ
KMS
ZMgLS�p´_nAtÅMIj`ni=^�Atk=ZMÅ�QLS�d�v�`aAl^yxlI?G]MdÇdMAlS�IP]MAGQPÅMZ\d�?BQLSqQ
KMSqQ
gL?G_a`n_a]M|[ku?BQLgL_FÜ�Ø H SzK�?ÈptSÁ?BQPQLKMS v Q
KDIjQLS�Z\]]^

� ¤ p � ~ «~ ~ � ¤ � «~×� � ¤ � «~ <� ¤ p � ~ «�L~ � ¤ � «� � � ¤ � «� <� ¤ p � ~ «< ~ � ¤ � «< � � ¤ � «<%<
b cce �

NPKMS�gjS � ¤ p � ~ «~ ~ ï¸5 ¤°¤ p � ~ « ñ � « ò ¤°¤ p � ~ « ñ�� « ÃwX{AtgÁILAGkmS=vM`aAl^yx�IL_:9�SÿN�ý
Ã�_nIz`aAONRS�g�QLgL_Æ?B]M|tÅM`a?Gg?G]MdDNRSzNP_aIjKcQ
A�ÅMZ\d�?BQ
SqQLKMS v Q
KÇvM`aAl^yx�^�At`aÅMk=]\]]^
� ¤ � «~×�� ¤ � «� �� ¤ � «< �

bdcce �
ku?Bxl_n]M| � ¤ p «� � ï
5�ñ �ÈòBñ ��`aAON¥S�gwQLgL_a?G]M|tÅM`a?GgÝ?G]Md � ¤ p «~×� 9�S�gLAMØ ¹ KMS v QLK7IjQ
S�Z�_aI2?GIÝX{At`a`nAÞNPI�}

¿{�



ILS�Q � ¤ p «~×� � :� ¤ p «� � �î� ¤ � «� � ��� ¤ p � ~ «�L~ � ¤ p � ~ « ¬�L~X×?G^�Q
Atgj_I9�S � ¤ p «� � � w� w�w�_nXYQ
K�_aI@X×?G^�Q
Atgj_I9È?ºQ
_aAG]uX×?G_a`nIb _nI�]MAGQ/Z\AtIL_sQ
_npGSqdMS�rM]M_nQLSS�`nILS � ¤ p «� � � w�� ¤ p «< � ��� ¤ � «< � �¼� ¤ p � ~ «< ~ � ¤ p � ~ « ¬�L~IjAt`npGSqÂ � ¤ p «� � ��� ¤ p «< � ÃMX{Atg@Â� ¤ p «< � � ÂS�]�d
� ]5AtgLd�S�gPQ
Am?GdMd-Z�_nptABQ
_a]�|�QLAmQLKM_aI/?G`n|tAtgL_sQ
KMkoNRSzN¥AtÅM`ad5]MS�S�d-Q
A=dMS�^�_ad�S ?G`n`�Q
KMSZM_npGAGQ
I�X{AGguQ
KMS v Q
K vM`nA´^yx ^�At`nÅMkm]�Ã�^È?GgjgjiÊAGÅ�QcQ
KMS-gLS�ãÚÅM_ngLS�d Z\S�gjk Å�Q
?BQ
_nAt]MI�Ãh?G]Md^�At]àQL_a]ÚÅMSqNP_nQLKÇQLKMSzIjQ
S�Z-?BvJAOptSBØ¹ K�S[ZM_sptAGQhX{Atg/QLKMS�rMgLIjQU^�At`nÅMkm]Ç^È?B] vJSÁX{AtÅM]Md-vÚi5^�AGkmZMÅ´Q
_a]�|u?G`n`�Q
KMS�ZJAtIjIL_nvM`aSdM_Æ?B|tAt]�?G`YS�`nS�k=S�]àQ
IU?GI � �lØ Û ØsE � Ø ¹ AcgjS�Z\SÈ?BQUQLKM_aIhQ
Aur�]�d6QLKMS IjS�^�AG]Md6ZM_npGAGQUN¥S7]MS�S�dr�gLI�QDQ
A�ÅMZJdM?BQ
S�Q
K�S6pGS�^�Q
AtgÇAGX�dMAGQDZMgjA´dMÅ�^�Q
I�ÃUNPKM_a^yK ^È?B]îAt]�`niÊv\S ?G^yKM_nS�ptS�d�vàiÅMZ\d�?BQ
_n]M|�Q
KMSzr�gLI�Q
^�At`aÅ�km]ÇAGXwQLKMS v Q
K5vM`aAl^yx'ØÓ¾´A=NRS�K�?ÈptS[Z\S�g�X{AtgLk=S�d5?�^�Atk=ZM`aS�Q
SIjQLS�Z-ABX â `n|tAtgj_nQ
K�k �´Ø Û ØsEtÃ�v\S�X{AtgjSzN¥Szr�]Md5QLKMSzILS�^�At]Md-ZM_npGAGQÈØ ¹ KÚÅMI
_n]DdMS�QLS�gLk=_a]�_a]M|?G`a`\Q
KMS
ZM_npGAGQ
I@X{Atg¥Q
KMSq^�ÅMgLgjS�]àQPvM`aAl^yxu^�At`aÅ�km]uN¥SUNP_a`n`JKM?OpGSqX{AtgLk=S�d � ¤ p «� � ?G]Md � ¤ p «< �vài â `a|tAtgj_nQLKMk �´Ø Û ØsEtØ H SÁNRAGÅM`ad5`a_axBS[?B] ?G`n|tAtgL_sQ
KMkoNP_nQLK { S�pGS�` Û AtZ\S�g
?ºQ
_aAG]MI/QLK�?BQ_aI�_n]MdMS�Z\S�]�dMS�]àQhAGXÝQLKMSzZM_npGAGQ
_n]M|MØ

æc��� � �×+	��+)
 � �f�¥�m¡7� +)� ��
÷��¡=�8��� )�¢
H Sz^�?G]ÇNPgj_nQLSUX{Atg@Q
KMSzIjS�k=_adMS�r�]M_nQLSqku?ºQ
gL_FÜ�b ¤ p � ~ « ï
5 ñÚòBñ ?G]MdÁN�ý8ï
5 C¼�q;BHb ¤ p � ~ « � D b ¤ p � ~ «~ ~ b ¤ p � ~ «~×�b �"!$#&%�')(~×� b ¤ p � ~ «� � ; � D �R~ ~ :�2�L~ _ ñ��Úñ � ; D _ ñ � :: b ¤ p « ; D �@~ ~ :���L~ _ ñ��Úñ � ; � �NPKMS�gjS �R~ ~ ï 5 ñ��OòBñ � ?G]Md �2�L~ ïC5 ¤ ñq�Úñ�� « òBñ � X{Atgjk¾Q
KMSÇr�gLI�QSN¥ý ^�At`nÅMk=]MImABXUQ
KMS>RKMAt`nS�ILxài6X×?G^�Q
Atg � AGXRb ¤ p � ~ « Ø � AÞNfQ
AD^�Atk=ZM`nS�Q
S�AtÅ�gzX×?B^�Q
AGgL_I9�?BQ
_nAt]�AGXRb ¤ p � ~ « NRS

  :



]MS�S�d5QLA�X×?B^�Q
AGg@Q
KMSzgLS�dMÅM^�S�d-km?BQLgL_sÜb ¤ p « � b ¤ p � ~ «� � ��� �L~ � � �L~ � � �lØ ¿ ØsE �NPKM_a^yKDN¥S�^�?G]5SµÜ´ZM`a_n^�_nQL`ni�X{Atgjk5Ã�Q
?GxÚ_a]M|=?Gd´pG?B]ÚQ
?G|tSqAGXÝIjilk=kmS�Q
g�itØV�gjAtk QLKM_aIzgLS�ZMgLS�ILS�]ÚQ
?BQ
_nAt]ÙN¥S=^È?G]ÙdMS�gj_nptSm?DvM`aAl^yx�?G`n|tAtgL_sQ
KMkÇØ H SmI�Qy?Gg�QzNP_nQ
Kb ¤ � « � b ?B]MdW?cvM`nA´^yx-IL_I9�S N�ý
Ø â QzQ
KMS v QLKÙI�Q
S�Z N¥Su?BZMZM`ni5Q
KMS=S�ãÚÅM_spB?G`aS�]ÚQzABXÔN¥ýIjQLS�ZMI2AGX â `a|tAGgL_nQLKMkÙ�´Ø Û ØsERQ
AUb ¤ p � ~ « QLAUX{AtgLkëN�ý�^�At`aÅ�km]MIÝAGX � Ø H SRQ
K�S�]7ÅMZ\d�?BQLSRQ
KMSQ
gL?G_a`n_a]M|¥ku?BQLgL_FÜ
b ¤ p « ÃONPKM_n^yKÁ_nIßAGX´dM_ak=S�]�IL_aAG]}N � v N�ýµÃº?G^�^�AtgjdM_a]M|@QLA � �´Ø ¿ ØsE � Ø H S�Q
KMS�]gLS�ZJS�?BQUQ
K�S7ZMgLAl^�S�ILIUNP_nQLK�b ¤ p « ÃJQ
K�S X×?G^�QLAtgL_:9È?BQL_aAt]5AGX2NPKM_a^yK6_nI
_a]�dMS�Z\S�]Md�S�]àQÁAGX2Q
KMS^�At`nÅMk=]MIPAGX � ?G`ngLSÈ?Bd�i�X{AtgjkmS�dßØ ¹ KM_nIh_nI/?mZM_sptAGQLS�d ?B`a|tAtgj_nQLKMk5Ã´?GI â `n|tAtgL_sQ
KMk �´Ø Û ØnE?G^�QLIPAt]ÇQLKMSqNPKMAt`nSUQ
g
?B_a`a_n]M| km?BQ
gj_sÜJØâ QzS�?G^yK IjQ
S�Z�Q
KMS { S�pGS�`���Z�?Gg�QqAGX8Q
KMS�?G`n|tAtgj_nQ
K�k gjS�ãÚÅM_ngLS�I � N ��� v � E � N¥ý � N �ý��AtZMIh?G]MdDQ
K�S { S�ptS�` Û ÅMZ\d�?BQ
SzgjS�ãÚÅM_agjS�I � N � v N¥ý � < � Û �MAtZMI�Ø ¹ KMS { S�ptS�` Û X{gL?G^�QL_aAt]_aIP?GZ�ZMgLAÈÜ´_akm?BQ
S�`ni-E � Û N�ý � �qNwØ~O�Z� ç'è��?�OåÝé ³ßë:æßë×ê ùßú Ö ÓzÒG÷ ÍlËºÎ ÖõÑ úlÕ ÉyËºÕ ý Ï Ñ ÐyÓ Ñ ú�Ð ý\Ö ûGË Ñ ÐLö.ùÝú�Ëº÷aÐyÓ�å��8Ô�ÒlÉ Ñ ËºÎ Ö°¶ Ò Ñ×Ö ËºÌ� ÖõÑ ú ÉyËºÕ ý ÷aÐ Ñ Ð ý\Ö ûGË Ñ×Ö ÌlÍ`( � bB( � ��� � Ë"ÔÙÒ�Óµ�ºÕ7ÕuÐ Ñ Î Ö É ý ËOÓ ÖõÑ×Ö ûGÐ ÓOÐ�Õ Ö ölÐe½�Ì ÖõÑ ÐÕ=Ò Ñ Î ÖFü b ï*5�ñÚòBñÐ��ËºûGÐ�Î��2Î ÖõÑ×Ö ÌlÍ b � ÖõÑ ú � �=ÏÚÓ Ö ÌlÍ�Ò í Ð�ûGÐ�÷�*¼Ï ý öàÒ Ñ Ð�ÒGÌ\ö�ó�÷aËOÉ�åÓ Ö°¶ Ð,N¥ý�ø ùßú�ÐWÌ�ËºÌ ¶ Ð�Î
Ë�Ð�÷aÐ�ÕuÐ�Ì Ñ Ó�Ë"Ô Ñ ú�Ð ý Ð�Î�Õ7Ï Ñ Ò Ñ Ö ËºÌ Õ=Ò Ñ Î ÖFü ( ÒGÎ
Ð6Í Ö ûGÐ�Ìfó4�( � ó X ÅJ� v ��� v �2� Eq� v � Et}©N2ø¾´S�Q �ª� `aAON¥S�g@Q
gj_Æ?G]�|tÅM`Æ?BgRZ�?Gg�Q/AGXwb� � N �ó XgÅ�� Et}©NX{Atg v � Et}©N�ý
}¯NY � � km_n] � N�ý � N � v !�E � Ý â `a`nAON X{AGg�`Æ?GI�QP_a]M^�AtkmZ�`aS�QLSUvM`nA´^yx� ß � a � v }¯N �2� : Ý ¾lQ
AtgjSz?G^�^�ÅMk ÅM`a?BQ
S�d5d�AGQPZMgLAldMÅM^�Q
I� ß���� N � � � km?ºÜ � dM_a?G| � b �L� Ý ¹ At`nS�gL?G]M^�Sq_n]DIjQ
AGZMZM_a]�|=^�gL_sQ
S�gj_aAt]X{AGg Y � v } v ! Y � � E_nX Y Ö v� ß � a �ZX �2� � ß � a �ZX$� ! �/�ZXj��Y�� E � � � XÝ� Y }¯NS�]�dÿ � k=_a] � ó-} �/� ó � ó �w� � ß � a � ó �2� km?ºÜm+� i � ñ Á �/�?XL�¯X$�w� � ß � a �ZX$� Ä �
  E



_nX �/� ÿ � ÿ � Þ � ß��gjS�QLÅMgL] Ý ^�Atk=ZMÅ�QLS�dÇg
?G]�x�AGXÝb _nI Y�� ES�]�dIjNR?GZ �h�°Yt� } � ?G]Md �/� ÿ � } �IjNR?GZ �h� } ��Yl� ?G]Md �/� } � ÿ �IjNR?GZ � ß � a �:Yl� ?G]Md � ß � a � ÿ �IjNR?GZ�ó X ÅJ�:Yl� ?G]�d�ó XgÅJ� ÿ ��/�:Yt��Yl�����/�:Yt�[Y´�w� � ß � a �:Yl��/�:Yt��Yl��� ø �/�°Yt��Yl�Ý¹þ ZJd�?ºQ
S Y Q
KD^�At`nÅMk=]_nX¥E ânYÿâ N�/�°Y ! EG}¯N ��Yl�2���/�°Y ! EG}¯N ��Yl�µ��/�:Y !�Et}¯N � Et} Yz� E ���h�°Yt� Et} YÁ� E � �S�]�d_nX Yÿâ N�/�°Y ! EG}¯N ��Yl�2���/�°Y ! EG}¯N ��Yl� � �/�:Yt��Yl�S�]�dS�]Md_sX v ! Y � â NÝ ZJS�gjX{Atgjk { S�pGS�` Û ÅMZJdM?BQ
S�/�:Y !�Et}¯N ��Y !�Et}¯N �2���/�:Y !�Et}¯N ��Y !�Et}¯N �µ��/�°Y ! EG}¯N � EG} Yl�j�/�:Y ! Et}©N � Et} Y´�$�S�]MdS�]�d
¾lS�S â ZMZ\S�]�dM_sÜ â X{Atg@QLKMSzdMAtÅMv�`aSqZMgjS�^�_nIL_nAt]ÇV'AGgjQ
gL?G] äøä ^�AldMS�y ¶,�.- È ²µ´Â« y � ª Ø

æc��� / ¦�¢ +q��� 1P��
0§î�f��+q���È¢ +q���2�
H SqQLS�IjQLS�d-?G]MdÇ^�Atk=Z�?GgjS�dcX{AtÅMgPV�Atg�Q
g
?B]ÇIjÅMvMgjAtÅ�Q
_n]MS�I�}
r { � � P\â >@T T IRó~ñ�òCó³ñ C¼�´E�H ÃRNPKM_n^yKÊÅMILS�I { S�pGS�`�E | { â ¾+?G]Md IjQ
AGZMZM_a]�|W^�gj_nQLSµ�gL_nAt] � �´Ø Û Ø Û � Ø
r { � � P\â >@T T I�ó³ñ�òCó~ñ�ÃJ?B`nQ
S�gLS�dÇQLA=Å�ILSzIjQLAtZMZM_n]M|�^�gL_sQ
S�gL_aAG] � �´Ø Û Ø ¿ � Ø

  �



r â ]z_nkmZM`nS�k=S�]àQy?ºQ
_aAG]
AGX â `n|tAtgj_nQ
K�k �lØ Û ØsEtÃÞAtv�Q
?G_a]�S�dqvàiqk=A´dM_sXõil_a]M| { â	PJâ >@T T IóCú³û�ü^ý~þMÃ'ÅMIL_n]M|mI�Q
AtZ�ZM_a]M|�^�gL_nQLS�gj_aAt] � �´Ø Û Ø ¿ � }qy ¶,� þ,È ²µ´Â« y � ª _a] â ZMZ\S�]�dM_sÜ â Ø
r â ]�_nkmZM`nS�k=S�]àQy?ºQ
_aAG] AGX â `n|tAtgj_nQ
K�k �lØ ¿ ØsEtÃ/?G|à?B_a]ÊÅMIj_a]M|�I�Q
AtZMZ�_a]M|¼^�gL_nQLS�gj_aAt]� �lØ Û Ø ¿ � }qy ¶��.- È ²�´'« y � ª _n] â ZMZ\S�]Md�_sÜ â¹ K�SuQ
S�IjQ
I N¥S�gjScZJS�gjX{AtgjkmS�dªAt]�?WE4; :t: z
� 9 â zf� â Q
KM`nAt]¼gLÅM]�]M_a]M| � S�d � ?BQ{ _a]ÚÅ´ÜÙptS�gjIL_nAt]   Ø§�DNP_nQ
K¼xBS�gj]MS�`o�lØ§�´Ø²�ø�-?B]Md�?x¾´ÅM] E   ä z
� 9 þ `nQLg
?Ë¾lZ�?GgL^mgLÅM]�]M_a]M|¾´At`a?GgL_nI�ptS�gLIj_aAt]$�´Ø ä Ø â `a`8Q
S�I�Q�ku?ºQ
gL_n^�S�I[NRS�gLSD|tS�]MS�gL?BQ
S�d _n] z â ¹o{ â}|   Ø ¿ Ø ¹ KMSÅM]M_sQPgLAtÅM]�dMA�y � � E < EÈS��yE   ØH S�Q
S�I�Q Q
K�SmIjZJS�S�d¼AGX�^�Atk=ZMÅ�Qy?ºQ
_aAG]ßÃYQLKMSu]�AtgLk[NP_nILS=v�?G^yxàNR?GgLd¼S�gLgLAGg ?G]Md Q
KMSg
?G]�x�gLS�ptSÈ?B`a_a]�|7ZMgLAtZ\S�g�Q
_nS�IPAGX�Q
KMSzgjAtÅ�Q
_n]MS�I�Ø � ]-?B`a`�^�?GILS�I/QLKMSqgLS�ILÅM`sQ
I�X{Atg@QLKMS { _n]ÚÅ´Üku?B^yKM_a]MSu?GgLSm|t_npGS�]ßØ ¹ KMS�gjS�IjÅM`nQLI At]WQLKMSO¾´Å�]WX{Atg[vM?G^yxàN@?Ggjd¼S�gjgLAtg[?G]MdªgL?G]Mx dMSµ�Q
S�^�Q
_nAt]5N¥S�gjS _a]�dM_aI�Q
_a]�|tÅM_aIjK�?GvM`nSUX{gLAtk QLKMAtILS�At]5QLKMS { _n]lÅlÜ-km?G^yKM_n]MSGØ ¹ KMS�Q
_ak=_a]�|tIAt]-QLKMS�¾´Å�]-NRS�gLS k[ÅM^yK |tgjSÈ?BQLS�gPQ
K�?G]�ÃJvMÅ´QU_a]5ZMgLAGZJAtg�Q
_nAt]ÇQLAMÃ'Q
KMAtIjS[At]5Q
KMS { _n]ÚÅ´Üku?B^yKM_a]MSBØ

��¤:��¤j£ J�@[¯�¯�î U=¯�²l·�²
H Smr�gLI�Q7^�Atk=Z�?GgjS�dWQLKMSuIjZJS�S�d�AGX�QLKMSmX×?G^�Q
Atgj_I9�?BQ
_nAt]ÙABX�Q
KMS { � � PJâ >@T ^�AldMSc?G]MdAtÅMg { S�ptS�`8�ª?B]Md Û gLAtÅ�QL_a]MS�IuX{Atg�d�_:yJS�gLS�]àQcIL_:9�S�IcABX�b ï%5 ñÚòBñ Ø H S�|tS�]MS�gL?BQ
S�dg
?G]�dMAtk!Ijilk=kmS�Q
gL_n^hZ\AtIj_nQ
_sptS/ILS�km_ndMS�r�]�_nQ
Shku?ºQ
gL_n^�S�I¥AGXßAtgLdMS�gÔN-?G]Md�gL?G]MxL- � : < ä NvàiD^�Atk=ZMÅ�QL_a]M| b � �10 2 ñ5 i 6 ~ �j� � � � � gL?G]Md � N � E �µ�NPKMS�gjS QLKMS z â ¹o{ â}| ^�Atk=ku?B]Md g
?G]�d � N � E � |tS�]�S�g
?ºQ
S�IÇ?�g
?G]�dMAtk pGS�^�Q
Atg�ÃUNP_nQ
KS�`nS�k=S�]àQ
IUÅ�]M_nX{Atgjkm`siDdM_aI�Q
gj_avMÅ�QLS�d AG] � : � E � Ã�ABX�`aS�]�|GQ
KûNÝØzV'AGg
SÈ?B^yK6pB?G`nÅMS[ABX�NWQ
KMS^�AldMS�I�N¥S�gjS�gjÅM]ÇX{AGÅMg@Q
_nkmS�I�?G]MdDQ
KMSqk=SÈ?B]DQL_ak=S�IP?GgjSqILKMAONP]5_a]ÇVw_a|GÅMgLSÆ�lØ   ØsEtØ ¹ KMSILZ\S�S�dMÅMZMIhAGXÝQLKMSz]MS�N)^�AldMS�IPAOptS�g/QLKMS { � � PJâ >@Tf^�A´d�S�?BgLSz|t_npGS�]D_a] ¹ ?GvM`nS2�lØ   ØsEtØ

  Û



1000 2000 3000 4000 5000 6000
0

100

200

300

400

500

600

700

Dimension, n, of matrix

Ti
m

es
 (s

ec
s)

LINPACKs DCHDC
Our Level 2 Algorithm
Our Level 3 Algorithm

Vw_n|tÅMgjSÆ�´Ø   ØnEG}8>RAtkmZM?GgL_nILAt]DAGXÝILZ\S�S�d5X{Atg�dM_°y�S�gLS�]ÚQºNÝØ
H SP?G^yKM_nS�pGSh?q|tAlAld7ILZ\S�S�d�ÅMZßÃÚNP_nQ
K QLKMS { S�ptS�` Û ^�AldMSP?GI�k ÅM^yK=?GI ÷ Q
_nkmS�IwX×?GI�Q
S�gQ
K�?B]ÇQLKMS { � � PJâ >@T�^�A´dMSBØH S�?G`nILAU^�Atk=Z�?GgLS�d[Q
K�S�ILZ\S�S�d�AGX�QLKMS�ÅM]MZ�_nptABQ
S�d { â	PJâ >@TîIjÅMvMgjAtÅ�Q
_n]MS�I�?B|à?G_a]�IjQAtÅMg { S�pGS�`¥�q?G]Md { S�ptS�` Û ZM_sptAGQLS�d�^�AldMS�I�ÃlÅMIL_n]M|qX{ÅM`a`MgL?G]Mx km?BQLgL_a^�S�I�ÃGQ
AÁdMS�k=At]MI�Q
gL?BQ
SQ
KMSDZM_sptAGQL_a]M|�AOpGS�gLK�SÈ?GdßØ�Vw_n|tÅMgjS �´Ø   Ø§� IjKMAONPI=QLKMSDg
?BQL_aA�AGX/ILZ\S�S�d+AGX/Q
K�ScZM_npGAGQ
S�d^�AldMS�I�QLA�QLKMSzÅM]MZM_sptAGQLS�dD^�AldMS�I�Ø ¹ KMS�IjS�IjKMAON�Q
KM?BQ�Q
KMSqZ�_nptABQ
_a]�|7AÞpGS�gjKMSÈ?Gd5_aI�]MS�|t`a_��|t_av�`aSqX{AtgP`Æ?Ggj|tSÆNwÃ\gLS�^È?G`n`a_a]�|�QLKMSÁZM_npGAGQ
_n]M|mAOpGS�gLK�SÈ?Gd�_nI Û -�N � Û � �,- � �MAtZMI�ÃJ?G]MdÇQ
KMSÅM]MZM_sptAGQLS�dDX×?G^�QLAtgL_:9È?BQL_aAt]c_nI@AGXÝAtgLd�S�goN*<OØ ¹ KMSÁÅMIjSÁABXÝQLKMSzZM_npGAGQ
S�dÇ^�A´d�S�I/_a]MI�Q
SÈ?BdÇABXQ
KMSuÅM]MZM_sptAGQLS�dªAt]�S�I ^�AtÅM`adWvJS=N@?Ggjg
?G]àQLS�d¼_nXRQ
KMS�gLS�_nI[?G]àiÙdMAtÅMv´Q AOptS�g NPKMS�QLKMS�g7?ku?ºQ
gL_FÜ�_nI�ZJAGIL_nQL_npGSqdMS�r�]�_nQ
SBØ

  ;



¹ ?GvM`nS��´Ø   ØnEt}�¾lZJS�S�dMÅMZ�IhAGXÝAtÅMg�^�A´d�S�I/^�Atk=Z�?GgjS�dcNP_nQLK { � � PJâ >@T�^�AldMSBØN E :t:t: � :t:t: Ût:t:G: ; :t:t: ¿G:t:t:   :t:t:�}¡C£�þ{ú~ñ�ò³û}� �´Ø :ø¿ �´Ø§�lE �´Ø ÛË¿ �´Ø²� � �´Ø ÛtÛ �´Ø Û ��}¡C£ - ú~ñ�ò³û}� ¿ Ø ÛG:   Ø :GÛ   Ø �t: ä Ø ¿ � ä Ø ä�÷ ÷ Ø :ø¿
��¤:��¤�� ê�±2°
í43ª±2­jî655­�­�©¥­~U=¯Y²Ú·M² ±�«}î87 ±�«}í ?�¯ß·�¯Y°�·M¸"©R«
H ShQ
S�I�Q
S�d5?B`a`'X{AtÅMg@IjÅMvMgLAGÅ�Q
_n]MS�I@AG]D?�X{ÅMgjQLKMS�gRILS�QPABX�g
?G]Md�Atk Z\AtIj_nQ
_sptShILS�k=_ad�S�r�]M_sQ
Sku?ºQ
gL_n^�S�I�ÃGQLKM_aIwQL_ak=S¥NP_sQ
K7ZMgjSµ� d�S�Q
S�gLk=_a]MS�d�S�_a|GS�]àpB?G`aÅMS�I�ÃtIj_ak=_a`a?GgYQLAUQ
KMS@QLS�I�Q
I2_a]ÇC¼� ä H Ø¹ KMS�km?BQ
gj_a^�S�I�N¥S�gjS�|tS�]MS�gL?BQ
S�d¼vÚiÙILS�QLQL_a]M| b � ¿ � ¿ � NPKMS�gjSc¿ NR?GI7?5g
?G]Md�AtkAtgjQLKMAt|tAG]�?G`�km?BQLgL_sÜÁ^�Atk=ZMÅ�Q
S�d�vÚi�Q
KMSRkmS�Q
KMAld7AGX�¾lQ
S�N@?BgjQhCð; ÷ H�Å�IL_a]�|Oz,� ° yI�Å���-C ÛË¿ H ØV�Atg�ku?ºQ
gL_n^�S�I�AGXwgL?G]MxA-�NRSÁ^yKMAtIjSzQLKMSz]MAt]�9�S�gjAuS�_n|tS�]àpB?G`nÅMS�I�_n]DQLKMgLS�SqN@?ÈilI�}
r >@?GIjSmEt} ��~2�����@� ±�±�± ��� +©� ~�� E � � + � É×Þ E
r >@?GIjS��´} ��~2� E � ���@�)� < � ±�±�± ��� + � É×Þ E
r >@?GIjS Û } � i � É i � ~ � E Þ X Þ - � É×Þ E

� S�gLSGÃ É NR?GIP^yKMAtIjS�]5QLA=pB?Gg�i:9 �º� b ������~ � � + ØV�Atg
SÈ?G^yK ^È?GIjS=N¥S�^�At]�IjQ
gjÅM^�QLS�dW?DIjS�QÁAGXhE :t: km?BQ
gj_a^�S�Iqvài�ÅMIj_a]M|DS�pGS�g�i6^�Atk v�_°�]�?BQL_aAt]DAGX"}
N � Á äG: � E :G: � � :t: � ¿G:t: � E :t:t: Ä �9 �º� b � � ÁÚE � EÈS ! Û � EÈS !  �� EÈS�! � � EÈS !7E��^Ä �- � Á : < �qN � : < Û N � : < ¿ N � : < � NîÄ �NPKMS�gjSO- � g
?G]�x � b � Ø H Sz^�Atk=ZMÅ�QLS�dDQ
KMSzgjS�`Æ?ºQ
_npGSU]MAtgjk[NP_aIjSzv�?G^yxàN@?BgLd-S�gLgjAtg& b �<;( ;�=;�w��;( � & �& b & � �

  ¿



1000 2000 3000 4000 5000 6000
1

1.05

1.1

1.15

Dimension, n, of matrix

P
iv

ot
ed

 c
od

e/
LA

P
A

C
K

Level 2 codes − LAPACK DPOTF2 vs LEV2PCHOL
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Level 3 codes − LAPACK DPOTRF vs LEV3PCHOL
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¹ J�aMb)U �´Ø   Ø§�kjml P,g\nMJ�V1W)N1P,K:P�^_KMP,V`gpo=WYN`Uqa�J�r+s]otJ�V1L�U?V1V`P,V1N Øu v�w x+wyw z wyw { wyw x+wywyw|1}~|&� �X��� ��� {y� � �$�y� v �$� x x�{ � x�z z�v � xyx�X��� x+w �$� v x�z � z � z w �$� z � z � {yz �y��� w ��]������� �X��� x �$� {��y�T�&x � ���$� {��y�T�&x � ���$� {,xT�T�tx � { � { w �y�T�&x�{ x �$�y�y� �T�&xT��X��� ��� x�v z��T�&x � x � � � ���T�&x � x � w � xT�T�&x�z z � �yz � �T�&x�z � � v � v?�T�&xyx�]������� �X��� x � v�w�v?�T�&x � z � { � xT�T�&x � � � v � v?�T�&x � x � z�v � �T�&x�{ z �$� ��v?�T�&x�{� �����:� z �$��� {�� �X��� v � vyv ���T�&x�{ ��� w]xT�y�T�&x�{ x � �,x+w �T�&xT� v � v?� � �T�&xT� x �$�y� xT�T�&x ������]���]�y�k�y� �X��� x �$� v�xT�T�&x � z � {yz � �T�&x � { � x�z,xT�T�&x � x � z���w �T�&x�{ z � { � v?�T�&x�{�X��� � �$�y�y� �T�&x�{ ��� zy� � �T�&x�{ x � ��{y���T�&xT� v � z � w �T�&xT� x �$� � � �T�&x ������, ��]�y�k�y� �X��� x �$� v�xT�T�&x � z � ��v � �T�&x � { � x�z,xT�T�&x � x � z�v�xT�T�&x�{ z �$� wyw �T�&x�{�X��� � �$�y�y� �T�&x�{ ��� zy� � �T�&x�{ x � v�x+w �T�&xT� � � z���v?�T�&xT� z � w � � �T�&x �
¡ SZU�V1U�otJ�NpbYWfQ1Q1bYU¢LMW y U?V1U�KZr�U\^iP�VeQ1SMU\KZP,V1gpo=W)N1U�a�J�r+s]o£J�V1L¤U?V1V1P�V1Npa¥U?Qdo¦U�U?K§QTSMUQTSMV`U�Uqr�J�N1U?N¨J�KML ¡ J�aZbYUX©.ª   ª«©pN1SMPyo=N=g�WYKMW)g­¬Mg<J�KMLGg\J�®.WYgp¬Mgh¯�J�bY¬MU?Nt^iP,V£LMW y U?V1U?K�QN ª ¡ SZU°r�PkLMU�N±o=WfQTS²Q1SMU�KZU?o³N`QTP�nMnMWYKZ[§r�V`W)QTU?V1W)P,K²[,Wf¯,U´N1g\J�bYb)U�VRU�V`V1P,V`NµQTS�J�K²QTSMUP,V1W)[,WYKMJ�b {·¶G� P¹¸ ltº r?P.LZU�ª ¡ SMUqg�WYKMW)g­¬Mg<J�KZLOg\J�®.WYgp¬Mgh¯�J�bY¬MU?NtP�^=» > »¼J�V1UXJ�b)N1P[,W)¯�U�K¾½¹J�KML�N1SMPyo¿QTS�J�QÀJ�^ÁQ1U�V - N`Q+J�[,U�N¼QTSMUpJ�bY[,P�V1W)Q1SMgÂo=W)bYb·S�J ¯,U�nMV1PkLM¬Mr?U�LÃJ�N`Q+J�aMbYU^ÄJ�r?Q1P,V1W)Å J�Q1WYP,KÆª ¶ K�^ÄJ�r?Q�½¹^iP,V¨J�b)b·Q1SMUpr?P.LZU�N�o=WfQTS�P�¬MV�N&QTP,nMnZWYKM[\r�V1WfQTU?V1WYP�K �-¢Ç - ½¾J�KMLN1P°Q1SMU±VTJ�KMsÈo£J�N­LZU?QTU?r?Q1U�LÉU�®ZJ�r?Q1b)c�ª ¡ SMWYN�otJ�N¢KZP�QpQ1SMU±r J�N1U±^iP,VeQTSMU±¬ZKMg\PkLMWfÊ�U�Ló~ñ}òCó~ñ ½¥J�KML:QTSMUXU�V`V1P,V?½ �-ÀFS- ½MWYN4N`SMPyo=K�W)K ¡ J�aMb)Ue©.ª   ª«Ë.ª¡ J�aMb)Ue©.ª   ª«Ë jÍÌ V`V1P,V`N¼W)K:r�P,g�nM¬ZQ1U�LOVTJ�KMs\^iP,V ó~ñ}òCó~ñ ªÎ äG: C :t: © :G: ¿G:t: C :G:t:g�WYK : : C Ï Ïg\J�® C : C © C   C   C �¡ SZU´bYJ�V1[,U?VRa�J�r+s]otJ�V1L�U�V`V1P,VR^iP,V¢QTSZU´P,V`WY[,W)K�J�b ó~ñ�òCó~ñ W)N\LZ¬MUOQ1PÐQ1SMU´N&QTP,nZnMWYKM[r�V`W)QTU?V1W)P,K¾ª ¸ N ¡ J�aMbYU�©.ª   ª«ËÈN1SMPyo=N?½=Q1SMU�V`P,¬ZQ1WYKMUOWYNRQTU?V1g�WYK�J�Q1U�LÑJ�^ÁQTU?Vµg�P,V1U:N&QTU�nZNQTS�J�K´P,¬ZV4r�PkLMU�N?½¹J�LMLMWYKZ[¢g\P,V`UqKMP,KMÅ?U�V`P\r?P,bY¬Mg�KMNtQ1P ;Ò ª
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¡ SMUeJ�bY[�P,V1WfQTSMg<LMPkU�N4KMP�Q¼J�Q1Q1U�g�nZQ4QTP¢r+SMU?r+s:W)^âQTSZUeg\J�Q1V1Wf®\W)N4n¹P,N`W)Q1W)¯,U�N1U�g�WYLZU?Ê�KMWfQTUJ�KMLÉWYKMLZU�U�L¤Q1SMU:N`QTP�nMnMWYKZ[Èr?V1WfQTU�V`WYP,K¤W)N­a�J�N`U�LÉP,KÉãäa¹U?WYKM[Ýn¥P,N1WfQTWf¯,UGN1U?g\W)LMU?ÊMKMW)Q1U�ªå P,V4U�®ZJ�g�nMbYU�½MW)^�o¦UeN`¬MnMnMb)WYU?L

ã Ç æççè C : :: : C: C :
é�êêë I

QTSMU?KpQTSZU£J�b)[,P,V`W)QTSZg�o¦P,¬Mb)LpN`Q1P,n­J�^ÁQTU�V�P,KMUmN`Q1U�n¾½�J�KML�[,W)¯�UmQ1SMU¦V1J�KMsÀQ1P�a¥U C ½�o=SMU?V1U J�Nã¿WYN4WYKZLMU?Ê�KZW)QTUÀo=WfQTS:U�W)[,U�K]¯�J�b)¬MU�N=P�^ Á C I C I�F C Ä ª ¸ r+SZU�r+s:P�^�QTSMUXV1U?N1W)LM¬�J�b»�ã F ;ì�;Ò¼;Òßí�;ìÀí » Ia¹U�J�V1W)KM[eWYKµg�WYKZL D ©.ª«î.ª C H J�KZL D ©kª«îZª«© H ½.g\J c�J�bYb)P�oÑr�P�KZÊ�V1g\J�Q1WYP,KRQTS�J�Q£ã�WYNmKMP�Q¦r�b)P,N1UQTPRa¥U�WYKZ[�n¥P,N`W)QTWf¯,UqN`U�g�WYLMU�Ê�KMW)Q1U�ª¡ SZUe¬ZN1U�V¼r�P�¬MbYLOJ�b)N1P¢¬Mn¥L�J�Q1UXQ1SMUqQTV1J�WYb)WYKM[­g\J�Q1V1Wf®µa]c D ©kªðï.ª C H Q1P�[�W)¯,Uwã¨ñ M¹ò Ç ãXó«ñ M¹ò
ô DÄõtö C j Î I õ=ö C j Î HEÇ ãeó÷ñ ô DÄõ=ö C j Î I õ4ö C j Î HßF ;Ò � ò ;Òßí� ò�øù Ues�KMPyo~QTSMUXLMWYJ�[,P,KMJ�b¾U�b)U�g�U�K]QTN¼N1SZP,¬MbYLOa¥U�ú÷N1g\J�bYb
ûZN`WYKMr?UeQ1SMUpJ�bY[,P,V`W)Q1SMgÂN&QTP,nZn¹U?LJ�^ÁQTU?V �õ N`QTU?nMNRJ�KML¤r?P,KMN`U�ü�¬MU�K]Q1b)cý»âþã ñ�ÿ ò »�N1SMP�¬MbYL§a¥U±KMU?[,bYW)[,WYaZbYU�½�aM¬ZQ­W)^¢»âþã ñdÿ ò »RWYNb J�V`[,UXQTSMU?K°QTSMU�P,V1W)[,WYK�J�bâgµJ�Q1V1W�®:r�P,¬ZbYL�SMJy¯�U¢a¹U?U�K°W)KMLMU�Ê�KMW)Q1U�ª � Pyo¦U?¯,U?V�½âWf^À» > »qWYNb J�V`[,UÀQTSZU�KOW)Q4W)N4g\P,V`UqLMW���r?¬Mb)QtQ1P\V`U J�r+S:QTSZWYN4r�P�KMr�b)¬MN1W)P,K¾½�J�N4Q1SMU�V`Ueg\J c±S�J ¯�U�a¥U�U?KN1W)[,KMW)ÊMr J�K]Q=U�V`V1P,V=[,V`Pyo4QTS:LM¬MV`WYKM[¢QTSZUX^ÄJ�r?QTP�V1WYÅ�J�QTW)P,K¾ª� ^ßr�P,¬MV`N1U�½¥Wf^ßQ1SMU�V`U�W)N¼N`U�V`WYP,¬MN¼LMP,¬ZaZQ¼P�¯�U�V¨N1U�g�WYLZU?Ê�KMWfQTU?KMU�N`N¼Q1SMU�K�J\N`ckg�g\U�QTV`WYrWYKMLZU?Ê�KMWfQTUÀ^ÄJ�r�QTP,V`WYÅ�J�QTW)P,KGN1SMP�¬MbYL:a¥Ue¬ZN1U�LÆª
æGÓ�» � Ú�ØÝÖ��c¦Ýàß×�Ú�ØÝà
ù U\S�J ¯,U\nMV1U?N1U�K]Q1U�L¤Qdo£P å P�V`QTV1J�K��	�Or?P.LMU?N�^iP,VXQTSZU l SMP�bYU�N`s]cÐ^ÄJ�r�QTP,V`WYÅ�J�QTW)P,KÝo=W)QTSr�P,g�nMb)U?QTU�nMWf¯,P�Q1WYKM[OP�^=JOn¹P,N`W)Q1W)¯,U�N1U?g\W)LMU?ÊMKMW)Q1U\g\J�QTV`Wf® j J�
âU?¯�U�b4©
��
 ¸�� ¯�U�V`N1WYP�K

î	�



J�KMLÐJ�
·U�¯,U?b¦Ë
��
 ¸�� ¯�U�V1N`WYP,KÆª � ¬MVÀQ1U�N`Q1N�N`SMPyo QTSMJ�QXP,¬MVqr?P.LMU?NpJ�V1U¢g­¬Mr+SÃ^ÄJ�N&QTU�VQTS�J�KOQ1SMUXU�®.WYN&QTWYKZ[�
 ¶���� ¸ ltº r�PkLMUqP,KOP,¬MVtQ1U�N&Q�g\J�r+SMW)KMU�N?ªå ¬MV&QTSMU?V1g�P,V1U�½,o=W)Q1SµJXKMU?o�N&QTP,nZnMWYKM[er�V`W)Q1U�V1W)P,K¢QTSMU¼VTJ�KMs­WYNÍV`U?¯,U�J�bYU?Lµg­¬Zr+Sµg�P,V1UV1U?bYW J�aMb)c�½MJ�KMLGQ1SMWYN=bYU�J�LMNtQ1P\JRN1g\J�b)bYU�V¦KMP,V`gpo=WYN`UeaMJ�r+s]otJ�V`L�U?V1V1P�V�ªù U¢nMV`P,n¹P�N1U¢QTS�J�QqQTSMURLMP,¬ZaMbYURnMV`U�r�W)N1W)P,K å P,V`Q1VTJ�K��	�±r�PkLMU?N�� ¶�� þ,È�� ´'« ��� ª J�KML� ¶,�.- È�� ´Â« ��� ª ½âJ�KMLOQTSMU?WYV=N1W)KM[,bYUqnZV1U�r?WYN`WYP,K´J�KML´r�P,g�nMbYU�®:U�ü�¬MWf¯�J�bYU?K�Q1N�½"a¥U�W)KMr�b)¬MLMU�LWYK

 ¸ � ¸ ltº ª¸ nMn¥U�KMLMW�®��Ñr?P,K]Q+J�W)KMN å P,V&QTV1J�K�� �XQTU?N`Q1WYKM[�V1P,¬ZQ1WYKMU?N¦V`U�ü�¬MW)V1U�L�^iP,VmN1¬MaMg�WYN`N1W)P,K\P�^QTSMUXr?P.LMU?N¨W)K ¸ nMn¥U�KZLMWf® ¸ Q1P�
 ¸ � ¸ ltº ª

î	!
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ù UXr?P,KMN1W)LMU�V4Q1SMUX[,U�KMU?VTJ�b)WYÅ?U�L:U�W)[,U�K]¯�J�bY¬ZUqnMV1P,aZbYU�gãQP Ç'RTS P D Ë.ª C ª C HWYKÀQ1SMUÍr J�N`Uáo=SMU�V`U¦ã J�KZL S J�V`UáV1U�J�b]J�KZLeN&ckg\g�U?Q1V1WYráJ�KML S WYNân¥P,N1WfQTW)¯�UáN1U?g\W)LMU?ÊMKMW)Q1U�ª� Pyo¦U?¯,U?V�½¥P,¬MV4QTSZU�P,V&c:J�KMLOJ�b)[,P,V1WfQTSMg�N£U�®kQTU�KZL´QTPRQTSZUer?P,g�nMbYU�® � U?V1g�W)Q1W J�K±r�J�N1U�ª¡ SZUqN`ckg\g�U?Q1V1W)rÀN1U?g\W)LMU?Ê�KZW)QTU�[,U�KMU?VTJ�b)WYÅ?U�LGU�W)[,U�K]¯�J�b)¬MUÀnMV`P,aMbYU?g J�V`WYN`U�NtW)KGN`QTV`¬MrVUQT¬MV1J�bßU?KM[,W)KMU�U?V1WYKZ[:J�KMLÝr�P�g\g�P,KMbfc:WYK°¯kWYaMV1J�QTW)P,K�J�b�J�KMJ�b)ckN1W)N�ª ¸ ¯kWYaZVTJ�Q1WYP,K�J�K�J�bfc.N`WYNV1U?ük¬ZWYV1U?N¼Q1SMUXN1P,b)¬ZQTW)P,KGP�^�QTSMUXnMV`P,aMb)U�gW P Ç'R�X P Io=SMU�V`U W WYN±Q1SMUÝN`Q1W�Y¹KMU�N`N:gµJ�Q1V1W�®�J�KZL X WYN±Q1SMUÝg\J�N1N:g\J�QTV`Wf®²J�KML�WYN±n¥P,N`W)QTWf¯,UN1U?g\W)LMU?Ê�KZW)QTU�ª ¡ SMU:g\J�QTV`WYr?U�N¢J�V`UGLMU�V`W)¯�U�L¤^iV1P,g J�Ê�KMWfQTUGU�b)U�g�U�K]Q�J�K�J�b)ckN1W)N­P�^=QTSMU¯kWYaMV1J�QTW)P,K nMV`P,aMb)U�gOª ¡ SMU R J�V1UµQ1SMU±K�J�Q1¬MVTJ�b¦^iV1U?ü�¬MU�KMr?WYU?NRJ�KML§QTSZUZP QTSMUGKMP�V1g\J�b
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g\PkLMUON1S�J�n¹U?N�ª ¡ SMU�N1P,b)¬ZQTW)P,KÑP�^qQTSMU´[,U�KMU?VTJ�b)WYÅ?U�L²U?WY[,U?K]¯�J�bY¬MU´nMV1P,aZbYU�g ^iP,V`g QTSMUN1P,b)¬ZQTW)P,KGP�^�QTSMUXP,V`LMWYKMJ�V`cµLMW�Y¹U�V`U�K]QTWYJ�b¾U�ü�¬�J�QTWYP�KX?\] D_^ H ö W ] D_^ HEÇ [ ø�¦cGr?P,KMN1W)LMU�V`WYKM[RN`P,bY¬ZQ1WYP,KZN4P�^_Q1SMUq^iP,V1g] D_^ HEÇ P�`badcfe Io=SMU�V`UgP�WYN=J¢KMP,KZÅ�U�V`P�¯�U�r�QTP,V=o£UeS�J ¯,UXQTSZUe[�U�KMU?VTJ�b)WYÅ�U?L:U�WY[�U�K]¯�J�bY¬MUqnZV1P,aMb)U�gFih � ` ajcke X P ö ` adcfe W P Ç<lih � X P ö W P Ç [nm loh � Ç'R mp qQ` adcfe�r qosut	sMÅwvbxytZª� r sMrwvizy{uvQ|Zpkzyx r�} vbq~pkxyvo�_xyt	|@pXÊ�s r z�vivw��vb|�vbs�z�p s�pk����q r q�z�{uvV� } p s���vQp x�� r zyx�p x r �����p x��	v�ª~� r |�vwsuq r t	suq�tk� X p su� W r s�z�{uv�z�vwsuqQt �:zy{ut,¬uqyp su��p xyv } t	|�|�t	s¾ª¡ {nv�q���|�|�vwzyx r�} q�vb| r �uv�Ê�s r z�v��	vbsnvbx�pk� r Åwvb��v r �	vbs]¯kp �)¬uv��uxyt �u��vw| r qq¬uq�vb� r s�p s�Ut z�{nvbxgq�z�x`¬ } z1¬ux�pk��vwsu� r snvbvbx r su���uxyt �u��vw|´½ r s } �Y¬n� r su���M¬ }�� � r su��p s�p ����q r q?ª ¡ {uvV�Gp ��qytp x r qyv r sOü�¬�pks�z1¬u| } {uvw| r q�z�x��,½�vw��v } z�x�t	s r�} vwsu� r suvbvwx r sn��pksu� } t	s�z�x�t	��z�{nvbt	x��,ª��v } p�¬uqyv�z�{nvg� r |�vbsuq r t	suq�t �:zy{uv�|�pkz�x r�} vwq } p s���vÀ¯	vwx�����pkxy�	v���v���t�¬u����� r�� v�p sp ��� t	x r z�{u| z�{�pkz r q¡vV� }wr vws�z�p q¢��t	q�q r �u��v�p su�£v�®��u��t r z�q1zy{uv�q���|�|�vwz�x���t �nzy{uv��nxyt	�u��vb|Oªù vZq�{utL�¤{utL�¤zyt¥xyvw�M¬ } v�¦
ËZª�§,ª�§©¨g��� } t	sn�	x1¬uvws } v�z�x�pksuq��_t	x�|Zpfz r t suq�z�tOp�q���|�U|�vVz�x r�} q�z�p su�up xy�ªv r �	vbs]¯kp �)¬uv��ux�t	�u��vw|´ª ¶ �iz�{uv���vbs }br �£ã l;RTS r q«sut suxyvw�,¬u��pkx¬��v�uvw­�pkz�v r zoz�t�p�x�vb�,¬n��p xo��vbs }wr �¡�M¬ux r su��zy{uv£x�vb�M¬ } z r t	s¾ª � ¬uxQp ���	t	x r z�{n|®v�®�zyvbsu�uqQz�{uv��t x � t � å r ®�p su� � v r ��vbx��	vbx�¯$©�Ëk°
½�p q~�	vbsuvwx�p � r Åwvb����� � p x���vwz�z�¯ Ï §b°Tp su�Z±�p tZ¯²§ §w°
ª ù v�	vbsnvbx�pk� r Åwv�zy{uv�pk���	t	x r zy{u|B�i¬ux�z�{uvwx¬��� } t	suq r �uvwx r su�¥p�� r �uvwx } {ut r�} v�t � } t su�	x1¬nvbs } vz�xyp suq��_t xy|�pkz r t	suq�����sut zi� r | r z r su�gt,¬ux�qyvb�f¯	vwqQzyt�t x�z�{nt	�	t	s�pk�³z�xyp suq��_t xy|�pkz r t	suq�ªù v«� r ���´q�vbv�z�{�pkz�t�¬ux } {ut r�} v�t �µz�x�pksuq��_t	x�|Zpfz r t suq¶��vbp �uq¶zyt�pks�p ���	t	x r z�{n|?zy{�pkz{�p q«|�p s���z r |�vwq¬��vwqyq¬­ut	�uq£zy{�p sGzy{ut	qyvZq1¬u�	� vbq�zyvb�ª����zy{uv�p�¬�z�{ut	x�q«p ��ty¯	v�ª ¸ ��q�tM½z�{uv���p }�� ��p x���vbx�xyt	x�t �µz�{nv } t	|��M¬nzyvb��qyt	�)¬nz r t	s } p s���v�pkq¶�·py¯ t,¬uxyp �u��v�p q�pkq�zy{�pkz
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} t	|��M¬nzyvb�¸� r z�{¹t	x�zy{ut	�	t	sup �oz�x�pksuq��_t	x�|Zpfz r t suq�ª ¡ {�¬uq���v¥q�{utL� r z r q���t qyq r �u��v�z�tr s } xyvbp qyvovV� }wr vws } ��t ��v�® r q�z r su��p ���	t	x r z�{n|�q¡� r zy{ut,¬nz�zy{uvo��t q�z8t ��s�¬u|�vbx r�} pk�nq�z�p � r � r zº��ªù vµp ��q�t } t	|���p xyv8t�¬ux´pk���	t	x r zy{u| � r z�{�t zy{uvbx¢|�vVz�{ut��uq?½ksuv r zy{uvbx¡t ���i{ r�} {£v�®��u��t r zz�{uv�q���|�|�vVz�x���tk��z�{uv��uxyt �u��vw|´ª � p |�vb���Ozy{uv�»£¼Cpk���	t	x r zy{u|½�_t	xgxyvw�,¬u��p x�|Zpkzyx r ®��vws }br ��q�p su�
z�{uv«¾g¿ �Í¡iÀ=¶ p ���	t	x r z�{n|C�_t	xQsut	sux�vb�,¬n��p xi��vbs }wr ��q?ª ù vgqy{nt©�Ázy{�pkzQz�{uv»¬¼7p ���	t	x r z�{n|Â�uxyt��M¬ } vbq�p¥qyt �Y¬nz r t	s�� r z�{ªp¥q�|Zp ����vwx£vwxyxyt x¬z�{�pks r q«�ux�t��M¬ } vb�ª���r |��u��vw|�vws�z�pkz r t	suqgt �Qt,¬ux�pk���	t	x r zy{u|Â�M¬nz�x�v�ü�¬ r x�vbq��·p x«|�t	x�vZ­�t	�uq?ª ¸ ��qyt¥zy{uv
»¬¼p ��� t	x r z�{u| r qX¬usuq`¬ r z�p �u��v��_t xgsnt	suxyvw�,¬u��p x���vws }br ��q?ª ¡ {uvZ¾g¿ �E¡iÀ¼¶ pk���	t	x r zy{u|Izy{�pkz} p s¬�uvÃp ��� r zy{«sut	snxyvb��¬u��p x¢��vbs }wr ��q:p ����pÃ��q´{�pkq8p���p xy�	vwx:vwxyx�t	x¢zy{�p s«t�¬ux�p ���	t	x r z�{n| r st,¬ux¡v�®���vbx r |�vbs�z�q?ª ¸ ��qytiz�{uv r |��u��vb|�vbs�z�pfz r t s¶t �ut�¬ux¢p ���	t x r zy{u|Ä� r z�{�sut sut	x�zy{ut	�	t s�p �z�xyp suq��_t xy|�pkz r t	suq��ux�t��Z¬ } vwq:vwxyxyt xyq } t	|���p xyp �u��v:� r z�{�z�{nt	qyv~�ux�t��M¬ } vb�£����t	x�zy{ut	�	t s�p �z�xyp suq��_t xy|�pkz r t	suq�ª ¡ {uv¬­ut	�uq�x�v�ü�¬ r xyvb�O���
z�{uv�¾g¿ �Í¡iÀ=¶ p ���	t	x r z�{u| r q¶pks¥t	xy�nvbx�tk�|Zpk�	s r z1¬u�uv�{ r �	{nvbx¬zy{�p sGz�{upkz�xyv?ük¬ r xyvw�5���5t,¬ux�q�ª ¡ {uv
¾g¿ �E¡iÀ¼¶ p ���	t	x r z�{u|Åp ��qyt�·p r ��q��_t	xoq�t	|�v�tk��t,¬ux�zyvbq�z��nxyt	�u��vb|�q�ª¡ {�¬uq r s5zy{uv��	vbsuvwx�p � } p qyv�t ��sut	snxyvb��¬u��p x�|�pkzyx r ®���vbs }wr ��q«��v
�uxyt	��t	q�v�pks¹pk��U�	t	x r z�{n|Æzy{�pkz r q«|�t	xyv�vw� }br vbs�z�p su� } pks5��v�pkq�q�z�pk�u��v�pkq�p ��� t	x r z�{u|�q£�nxyv?¯ r t,¬uqy���q1¬u� �	vbq�z�vb�Æª¡ {nv�vw� }br vbs�z r |��u��vw|�vws�z�pkz r t	s�t �¢t,¬uxopk���	t	x r zy{u|Ç�uvb��vbsu�nq¼¬n��t	s�zy{uv�p ���	t	x r z�{u|p su� } t��uv���v��uv�¯	vw��t	��vb� r s�±�{�p �nzyvbx¨©.ªù v�� r ¯ v�p��i¬n��� } ��p q�q r Ê } pkz r t	sOt ��z�{uv�v r �	vws�¯kp �)¬uvbq�tk��z�{nv��nxyt	�u��vb|Âpksu��� r q } ¬uq�qz�{uv��	vwt	|�vwz�x r�} |­¬n��z r �u� r�}br zº��t �:zy{uv�v r �	vbs]¯	v } zyt	xyq?ªù v�� r ���Æ¬uq�v�zy{uv�sut z�pkz r t	s:ã¬m S Èl�É ã�Ê�m S ÊTz�t��uvwsut z�v�zy{uv�z�x�pksuq��_t	x�|Zpfz r t sã Ê ÇÁË í ã Ë m S Ê ÇÌË í S�Ë ø¶ � S@ÇÄÍ�Î�Í í pksu� Í r qoq r sn�,¬u��pkx�z�{uvws
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�i{uvbx�v Í r q¬sut	suq r su�,¬n��p x?ª å t	x¬v�®np |��n��v�½:z�{uv�� r ¯	tkz�vb�*±�{nt	��vwq � ���·p } z�t	x r Åbpkz r t	s�tk�ì í S ì � r vb���uqip«�·p } zyt	x Í Ç Ò ÇÓÒ Ò òdò [Ò~Ô ò [:Õ m�i{uvbx�v Ò òdò r qµsut	suq r su�	Ön��p x~� r zy{�� r |�vbsnq r t s�z�{nv�x�pks � tk� SZ× pksu� Í r q�q r su�	Öu��p xbØ ù v�uvwÙusuv ÍBÚ Ò Ò òdò [Ò~Ô ò Û Õ mp su� ã£m ìÀí S ì Ï ÐÃÑl�É ã Ê m Ò Û [[ [:Õ øå t	x�p¬� vbsuvwx�p ��|Zpkzyx r²Ü ×�Ý�× � r z�{�p£�·p } z�t x r�Þ pkz r t	s ×�ÝÌÚÄÍOß ¼ × ��v��_t	xy|àz�xyp suq��_t	xy|�pfUz r t	s�|Zpkzyx r�} vbq r s
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� � S r qi��t q r z r�á vg�nvwÙ�s r z�v�z�{nvbs õ Ô Ú [Zpksu�
��v } p s�sutL�Áqyt	� á v�z�{uvgq�z�p su��pkxy�
v r � vbs�Uá p ��Öuv��nxyt	�u��vb| ãeó Ô ô
� Ú'R � m P Ú Í 
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p su� Î ó � ôÔºÔ Ú#� òdò Ø� tL� r � õ�� Ú [ × z�{uv£��p q�zQxytL�Ìp su� } t	��Öu|�s�t �áã ó � ô r q�snt z��nxyvbq�vbs�z�pksu����v¬{�p á vz�{uv�v r �	vwsu�uxyt �u��vw| × �i{ r�} {
��v�sutL�'�ix r zyv r s�¦
$�m&%´¨~�_t	xy| ¦ R�Ú $('"%:¨ ×
ñ�úñýü % æè ñ ú ñ üã ó � ôòdò ã ó � ôò Ôã ó � ôò Ô í Î ó � ôÔºÔ éë Ò*) ò

) Ô Õ Ú $ Ò Û ñ�ú [[ [ Õ Ò*) ò
) Ô Õ ø ¦
��Ø,+�Ø�§©¨

� t	� á�r su���_t	x ) Ô � r�á vbq ) Ô Ú½l�Î ó � ôÔºÔ 
 ò ã ó � ôò Ô í ) ò p sn��{uvws } v���v�t �nz�p r sOz�{uv õ ò Uº����U õ òq���|�|�vVz�x r�} v r �	vbs á p ��Önv��uxyt	�n��vb|
%�¦Äã ó � ôòdò l ã ó � ôò Ô Î ó � ôÔºÔ 
 ò ã ó � ô Ñò Ô ¨ ) ò Ú $ ) ò�ø ¦
��Ø,+�Ø-+	¨

. {�Öuq�zy{uvbx�v�pkxyv õ ò Ùus r zyvOv r � vbs á p ��ÖuvwqbØ . {uvbx�v�pkxyv�p ��q�t õ Ô r snÙ�s r z�vOv r �	vbs á p ��Öuvbq} t	x�xyvwqy��t	su� r su�Zz�t/% Ú [nØ � t	� á�r sn�O¦
��Ø,+�Ø-+	¨ r s
z�{ r q } pkqyv«� r�á vwq ) ò Ú [ × p su��z�{uv ) Ôp xyv�p x�� r zyx�p x��¥�ux�t á�r �uvb��z�{uvV��p xyv�� r suvÃp x���� r su�nvb��vbsu�uvws�z × q�t
��vZq�vwz õ Ô ) Ô Ú ` a øù ñðü m10 Ú §32 õ Ô Ø . {uv�v r �	vbs á v } zyt	xyq�t �:zy{uv�t	x r � r sup ���nxyt	�u��vb|®p xyv�z�{nvbs
� r�á vbs
���P Ú Í 
 íò Ë Ô Ë � ) ø
. {uv¬v r �	vws á v } z�t	x�q } t	xyx�vbqy��t	su� r su��z�t�z�{uv r s�Ù�s r zyv�v r � vbs á p ��ÖuvwqQp xyv�z�{uvgs�Öu��� á v } z�t	x�qt � S Ø� � õ4�65 [¥p su�¤ã ó � ôò � Ú [�zy{uvbs5�uvVzf¦Äã ó � ô�l RTS ó � ô ¨ � [Op su�G{uvws } v�zy{uv���vbs }wr �ã l R�S r q�sut	sux�vb�	Öu��p xbØ � s�xyvb|�t á�r su�Zzy{uv���p q�z õ�� xytL�iq�p sn� } t	��Ön|�suq���v��uvV­Tpkz�vz�{uv�sut suxyvw�	Öu��pkx���p x�z�tk��zy{uv���vws }br �~p su�O��v�t	��z�p r s�p�q���q�z�vw|Ât �µz�{uv��_t	x�|Ó¦
��Ø,+�Ø�§©¨p ��p r s × �i{ r�} {��nxyt á�r �uvwq õ ò Ù�s r z�v�pksu� õ � r snÙ�s r z�v¶v r �	vws á p ��ÖuvbqwØ� �:suv r z�{nvbx õ�� Ú [�sut	x4ã ó � ôò ��Ú [«z�{nvbs���vg�uxyt } vwvb��z�t�q�zyvb�
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íiîðï�î87 òoóuô¢õ:9��<;��� tL�Á��v£z�xyp suq��_t	xy| ã ó � ôò � ø�ù ñ�úLû�ñ � Ø . { r q�|�pkzyx r�Ü�} p s���vgt �~p x�� r zyx�p x���x�pks � × q�tZ��v} t	|��uÖnzyv�z�{uv ÀQÀ � ×
ã ó � ôò � Ú Í � æè ñ>= ñ � 
 ñ =ñ>= ß òdò [ñ ú 
 ñ = [ [ éë ¼ � m

�i{uvbx�v ß òdò r q�� r p �	t	sup �nt	x�zyx r p su�	Öu��p x�pksu� Í � r q8x�v�ü�Ö r xyvb��zytg��vit	x�zy{ut	�	t s�p ��zyt � vbvw�SBÚ � r pk�T¦ Û ñ�ú m�[�¨�t	s�zyx�p snq��_t	x�|Zpkz r t	s³Ø . { r q��uv } t	|���t q r z r t	sO� r ��� r s á t	� á v�qyt	|�v � Usuvb� � r � r � r � r zº���uv }wr q r t	suq1�nÖux r su� r zyq } t	|��uÖnz�pkz r t	s�Ø ù v8�uvwÙ�snv Ë � Ú � r p �T¦ Í � m Û ñ
� m ¼ 
 ò� ¨ ×p su�
��vwx��_t	x�| p�Ù�s�p ��z�x�pksuq��_t	x�|Zpfz r t sã ó � ô m S ó � ô È �l�É ã ó � ô m S ó � ô m�i{uvbx�v
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p su� ß ó � ôò � Ú;ß òdò ×TÎ ó � ô�?� Ú'Î ó � ôÔºÔ p sn� S ó � ô Ú'S ó � ô Ú � r p ��¦ Û ñ ú m�[�¨äØ. {nv«��p q�z¶�u��t }�� x�t©�<p sn� } t	��Öu|�s�t � Þ vbxyt q�p xyv£sut z¶�nxyvbq�vbs�z r � õBG Ú [ × p sn��z�{uv��vws }br � r q�zy{uvbs
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Ø^� r xyq�zy��� r zi�ut�vbqQsut zz�p � v�p � á pks�z�p �	v�t �ip s���q���|�|�vwz�x�� × �uvbq�z�xytL� r sn� r z£pkzgz�{uv�Ù�x�q�z«q�z�vw��Ø . { r q£|�vbp suq��v�pkxyv�sut z¶�	Ö�p xyp s�z�vbvw��xyvÃpk�´v r �	vbs á p ��Öuvbq r s¥­�t�pkz r su����t r s�z�p x r z�{n|�vVz r�} ØÐÃ�v } t	su�n���z�{uvZ»¬¼¤p ��� t	x r z�{u| r s�ÖnsuqyÖ r z�p �n��v��_t	xgsut	sux�vb�	Öu��p x�|Zpfz�x r²Ü ��vbs }wr ��qwØ � z } p s��·p r ��z�tr �uvws�z r � ��z�{uv�sut suxyvw�	Öu��pkxo��p x�zitk�:zy{uv��uxyt	�n��vb|Â¯N�n§V°ýØ
íiîýíoî?W ���¶ô�úüû�ý |e}�x<����pºó`�ZY
� s¥¯Eþk°�ÿ�Öusuqyv�Þ�¾�vbx�q�z�snvbxµ�uxyvwqyvbs�zyq�p s�p ���	t	x r z�{n|Ì�_t x8qyt	� á�r su�¶z�{nvoq���|�|�vwzyx r�} qyvb| r �nvw� Þr s r z�v¶� vbsuvwx�p � r�Þ vw��v r � vbs á p ��Öuv��nxyt	�u��vb| × z�{nv X;Î �,p ���	t	x r z�{n|�Ø. {nv¬p ���	t	x r z�{n| pkz�z�vb|��nzyqizyt�q r |«Ön��z�pksuvbt	Önqy����� r p � t	s�p � r�Þ v �<pksu� Ü p su� r qi�uvßÞq } x r ��vb�¸p q } ��t qyvb���5xyvw��pkzyvb�ªz�t�z�{uv
»R� p ���	t	x r z�{u|Æ�_t	x�xyvbp �iq���|�|�vVz�x r�} |Zpfz�x r�} vwqbØ� r x�q�zy��� × z�{uv���vbs }wr � r qoxyvb�nÖ } vw��z�t�zy{uv��_t	xy|Ò � � Ù��Ù?Ù � � Ù��Ù Ô� � Ù�� ÑÙ Ô � � Ù��ÔºÔ Õ l*R*Ò [ [[ Î � Ô �ÔºÔ Õ m ¦
��Ø-�nØ�§©¨
�i{uvbx�v Î � Ù��ÔºÔ ø�ù�� û � r qo� r p �	t	sup ��p sn��� Ú xyp s � ¦ Ü ¨ × ����p s���qyÖ r z�p �n��v�|�vwz�{nt���Ø . {uvp ��t á v«��vbs }wr � r q¶p�q���|�|�vVz�x r�} ��vbx�|«Önz�pkz r t	s�t �8zy{�pkz��uxyt��uÖ } vb�O����q�z�vw�Ot	suv£t �~t	Öuxp ��� t	x r z�{u|
ØI �nxyt�t � r q�� r�á vbs,¯Eþ × . {u|
Ø +�Ø�§b°�t �gz�{nv�v Ü�r q�zyvbs } v�tk�«p5|�pkz�x r�Ü �i{ r�} { } pks� r pk�	t	s�p � r�Þ v�¦
��Ø-�nØ�§©¨���� } t su�	xyÖnvbs } vgzyx�p suq��_t	xy|�pkz r t	suq�p su��xyv4Í�Ö r xyvwqxyp s � � Ò � � Ù��Ù?Ù� º Ù Ô Õ
	 Ú xyp s � ¦8� � Ù��Ù?Ù ¨ ¦
��Ø-�nØ-+	¨r s�¦
��Ø-�nØ�§©¨ × p su����v�sutkz�v�z�{�pfzoz�{ r q r qip�q�z�x�t	su� } t	sn� r z r t	s�Ø
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��Öux�z�{uvwxy|�t	xyv × } t	s á vbx��	vbs } v�tk�£zy{uv�pk���	t	x r zy{u| r q�t	su��� �	Ö�pkx�p s�z�vwvb� r ��� � Ù��Ù?Ù r qsut	suq r su� Öu��p xwØ . { r q } t s á vbx��	vbs } v } t su� r z r t	s r q�Öuqyvw� r s zy{uv�qyv } t	su�/q�z�vw�'t �gz�{uvX'Î �<p ���	t x r zy{u|Çz�t��uxyt��uÖ } vgp�zyx�p snq��_t	x�|�vw����vbs }wr ��tk�:zy{uv��_t	xy|
� � Ô � Ú Ò � � Ô �Ù?Ù [[ � � Ô �ÔºÔ Õ l*R*Ò [ [[ Î � Ô �ÔºÔ Õ m ¦
��Ø-�nØM��¨

z�{uvwxyvV�_t	xyv���vbp á�r su� � � Ô �ÔºÔ lªRTÎ � Ô �ÔºÔ zyt���v�qyt � á vw��pksu��� r�á v¶zy{uv�Ù�s r z�v�v r �	vbs á p ��ÖuvbqwØ� z r q�xyv } t	�	s r�Þ vw� r s<¯Nþf°¶z�{�pfz�z�{uv X'Î �Åp ���	t	x r z�{u| p } z�q�� r�� v¥zy{uv�»��+p ��� t"Þx r z�{u|Á�_t	x¢z�{uv�q���|�|�vwzyx r�} v r �	vbs á p ��Önv��ux�t	�u��vw| Î � Ô � ú�� üÔºÔ � � Ô �ÔºÔ Î � Ô � ú��·üÔºÔ P Ú/R P¡Ø . {�Öuq�z�{uvX'Î �Çp ���	t	x r z�{u| } p susnt z�qyt � á v¬sut	sux�vb�	Öu��p x���vbs }br ��q�� r z�{�zy{uv } t	s á vbx��	vbs } v } t	su� r Þz r t	s�¦
�nØM�nØ-+	¨VØ. {nv X;Î �@p ���	t	x r z�{u|Çz�{nvbs�z�x�pksuq��_t	x�|�qb� � Ô �ÔºÔ zytZp�z�x r � r p �	t	s�pk��|�pkz�x r�Ü ×Qëg× p su��	t�vbqit	s�z�t�qyt	� á v ¦ ë¹l*RTÎ � Ô �ÔºÔ ¨�P Ú [Öuq r su��qy{ r � z�qoz�t�p }w} vw��vbxypkz�v } t	s á vbx��	vbs } v Ø
íiîýíoî�
 ���¶ô����~�	����� |~}�x��<��pðóy�ZY
²õè���� µU°´©�¯±§ò�¨èh¸
. {uv�¾g¿�� .iÀb� ¦ ¾�vwsuvbxyp � r�Þ vb�*¿��~��vbx .iÀb� p su�	Ön��p x�¨«p ���	t x r zy{u| ¯²§¨¹©° × ¯²§��©°Qp r |�q«z�t} p ��z�Öux�v�zy{uv�q�z�x�Ö } zyÖuxyv�t ��zy{uv���x�t	suv }�� vbx«±�p sut	s r�} pk�1�Tt xy| ¦��¶±ç�8¨�¦�§ Ø,+�Ø-ø	¨�t ��z�{uv|Zpfz�x r²Ü ��vbs }wr �ýØ6Ã�z�p �u��v } t	|��nÖnz�pkz r t	s�t ��zy{uv ��±ç� } pksusut z£��v��	Ö�p xyp s�z�vwvb�5p qgz�{uvz�xyp suq��_t xy|�pkz r t	s�|�pkz�x r�} vbq¬|�pÃ����v�p x�� r zyx�p x r ��� r ��� Þ } t	su� r z r t	suvb�³Ø�Ã�t¥z�{uv�¾�¿!� .iÀb�p ��� t	x r z�{u|Äz�xyp suq��_t xy|�q¡pi|�pkzyx r�Ü ��vws }br � z�tQpX¹¨Þº���ÕÞ�¹��u��t }�� Öu�u��vbx1z�xyp ��v Þ t r ��p �	��vbs }br � ×vÃp } {�� r pk�	t	s�p ���u��t }��Zr qoqyÖ } {
z�{�pfz r z�q"��±ç� } t	suq r q�zyqQt su���Zt �´t suv�zº����v�t �:�u��t }�� Ø. {nv
¾g¿�� .iÀb� p ���	t x r zy{u|Æp �u�n� r vwq¬Öus r z�pkx���z�x�pksuq��_t	x�|Zpfz r t suq$# ø&%(' û ' p su�» ø)% Ý û Ý z�t�z�{nv�� vbsuvwx�p ����vbs }br �^� l R�Ü ø)% ' û Ý × z�t��	vwsuvbxypkz�v�zy{uv�*�åßñ�åßô&ã,+Áî.-±å0/1 áÊâ�í�ô32 äßö ã�îòôJá&ã±äaå(4B÷±ô3562

Î �



6 é87:9<;>=@?BADCFE
GHHHHHHHHHI
9 È ;�=J? È K K K KL 9NMO;�=J?PM K K KL L 9RQ ;�=J?RQ K KL L L 9RS�;T=J?RS KL L L L 9 Å ;�=J? Å

UWVVVVVVVVVX�Y�i{uvbx�v�p s Í �uvbsutkz�vbq«p�sut	s Þ vbx�tO|Zpkzyx r²Ü t � } t sn�_t	xy|�p �u��v�� r |�vbsuq r t	snqbØ . { r q r q«p�u��t }�� Öu�u��vbx�z�xyp ��v Þ t r ��p ��|Zpfz�x r²Ü p su� z�{nvO�u��t }�� q�p xyv¥�n��t }�� Öu�u��vbx�zyx�p ��v Þ t r �up �z�{uvw|�q�vb� á vbq42� È�l*R�Ü�È r qoq�Ö } {�zy{�pkz r zyq"�¶±ç�5{�p qit	sn���[Z]\¶�u��t }�� qwØ� M l*R�Ü M�r qoqyÖ } {
z�{�pfz r z�q"��±ç�*{up qit	su����^_\k¦ [�¨��u��t }�� qwØ� Q l*R�Ü Q�r qoqyÖ } {�z�{upkz r zyq"�¶±ç�ª{�p qit	su���>^_\k¦a`³¨ × `�OÚ [ × �n��t }�� qwØ� S l*R´Ü S�r qoq�Ö } {�zy{�pkz r z�q"�¶±ç�ª{�p qit	sn���[b�\��u��t }�� qbØ� Å lªR�Ü Å r qoqyÖ } {
z�{�pkz r z�q"��±ç�*{�pkqQt su��� Z º\ �u��t }�� qbØ
. {nvbxyv�p xyvizº��t«xyvw�uÖ } z r t	snqbØ^� r xyq�z����¬z�{uvQ��vws }br � r qµxyvb�nÖ } vw�Zz�tOc�d)e�cbî.*±â�ö]diåßôJ÷gfh2
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Fxw � Þðq�z�p r x } p qyvkØ
. {uvgs�Ön|«��vwxQp su��� r |�vbsnq r t s
tk�yb�\¶p su��Z]\��u��t }�� qQp xyv } t	|��nÖnz�vw��p sn��x�vwz�Önxysuvw��Ø

� r s�p ����� × �RÙ?Ù l¹R�Ü Ù?Ù r q�z�xyp suq��_t	xy|�vb�
z�t�x�v á vbp �:zy{uv£Ùus r zyv£sut s Þ vwxyt�v r �	vbs á p ��ÖuvbqÖuq r su��z�{uvg»£¼3pk���	t	x r zy{u| » é ¦U�RÙ?Ù l*R´Ü Ù?Ù�¨y¼ Ú � Q l*R�Ü Q
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. {uv�¾g¿�� .iÀb� p ���	t x r zy{u|ÄÖuqyvwq¢zy{uv~q r su�	Öu��p x á p ��Önv8�uv } t	|���t	q r z r t	s�zytQ�nv }br �uv~s�Öu|�vwx�Þr�} p �³xyp s � �uÖnx r sn�«z�{uvÐ��¼Áp su�TZ Û x�vb�uÖ } z r t	suqwØ . {nv£pk���	t	x r zy{u|ÇÖuqyvwqizº��t�z�t	��vbx�pks } vá p ��Öuvwq ×|{ pksu�~}�Ö8�1Ø . {uv�s�Öu|�vwx r�} p ��xyp s � t ��p�|Zpkzyx r²Ü × � × r q��uvVÙ�suvw���_t	x�q r su�	Öu��p xá p ��Öuvwq"� a × � a 5 � a 
 Ù × ����`Ý 
 � ØªÙ 5 { �`Ýnm p su� �`Ý 
 � ØªÙ 5 }�Ö8� ËN�`Ý 
 � Æ� ��z�{nvbqyv£zº��t } t	su� r z r t	suqQp xyv£q�pkz r q�Ù�vb�
z�{uv£x�p s ��r qiz�p � vws�p q�� × p su����ÙVm
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 � Ø Ôp xyv�qyvVz¬zyt Þ vwxytuØ � ��z�{uv�qyv } t	su� } t	su� r z r t	s��·p r ��q��`Ý 
 � r qgp ��q�t�q�vwz£z�t Þ vbx�t¥p su��z�{uv�uxyt } vwqyq r q¢xyvb��vÃpfz�vb�³Ø � � r z r q:snv á vwx´qypkz r q�Ù�vw�¬z�{uvws¬z�{nv�s�Öu|�vbx r�} pk��xyp s ��r q¢snt z´�nvwÙ�suvw��_t	x�z�{upkzQ|Zpkzyx r²Ü Ø
J�â�� ����g^fwì�èon � ì�� �½é«è�� �½ç!��ç¶é$�Bfbèkj �Åç��iìl� ��ì�nif��

gifbì�èon
ï Öux�p r | r q�z�t�{�p á v ÀQÀ �¶q¶� r z�{O| r s r |Zpk��­�t	� } t	Öns�z��i{ r ��v«|�p r s�z�p r s r su��s�Öu|�vwx�Þr�} p ��q�z�p � r � r zº��pksu� } t	x�xyv } z����Gx�v á vbp � r su�Ox�pks � Ø . {uv��_t ����tL� r su��z�p �u��vwq«� r q�z¬��t	q�q r �u��v
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P L H�N�C��#A#EW�m�]YuJTYUS[V L H�CF\Uc L \ L N�N L �z?DC�H�GsN L \UbUJTP bUJTS[�UVFA
��Èn�



YUN�Af�#C�E�CFJQ\g\rSUP
�uA#N<E^cQA#\UAfN L H�A#b_?DCjHKGlHKGUA ÿ * ì *,+ í�L Sn�nCFVFC L N<�XN�JQS[HKC�\UA ñ:;�<�14<�= i è Ý� â ? L Ew�fJTPgY[S[HKAfbh?DCjHKG ñ:-�.�02143 � L \Ub õè ? L ED`OJTN�PBA#b L Y[YUN�JTY[N�C L HKA#Vj�TiÄ AlHKCFPBA#bIJTSUNW�#J,bUA#E L �fH�CF\UcdJT\s� ¹ õè �ÉHKGUAgE<H L N<HKC�\Uc0YuJTC�\rH�`OJTNW�#JQPgYUSnHKCF\[c õâ �L \UbMC�\gH�GUAo� L E�AwJQ` L bUbUC�\UcW�#JTV�SUPg\[Ey?^A2CF\[�#VFS[bUA#bBHKGUAw�#JTPBYUS[H L HKC�JT\gJa`À� ¹ Ã�CF\gJTSUNHKC�PgC�\UcTE#��?DGUC���Gl?^A�`OJTN<PgAfbp?DC�H�GpHKGUA �Yÿ * �pN�JTSnHKCF\[A ñ:-/.�>�> i Ä A L VFE<JwH�CFPBA#b ñ:-/.�0/143L �fH�CF\UctJT\
JQ\UV��2H�GUA�Y L N<H�JQ`�� ¹ õè H�G L H�\UA#AfbUE�H�Jo�uA^SUYub L H�A#b7�aHKGUAy\UJT\?	fA#N<J2Y L NvH�`ON<JTPN�Jq? L \Ubz�#JTV�SUPg\ , JT\m? L N�b[E#i ô AfN�A|?�Al� L \I�fJT\UEvHKN�S[�fH õâ ?DCjHKG�HKG[CFE>�#JQPgYUSnH L H�CFJT\L \UbMH�GUA>JTN�C�cTCF\ L V â i@(�CF\ L VFV��Q�m?�A>�fJTPgY[S[HKA ñ:-/.�021:3ML �fH�CF\Uc
JQ\ õè i Ä A L CFP�HKJ|E<GUJq?JTSUNW�#J,bUA#E L N�AB` L E<H�A#N�HKG L \]HKGUAfE�A L V�H�A#N�\ L HKCj�TA#Efi ' \ L V�V�� L E<A#E L \ L �TA#N L cTAgJQ`�HKG[N�A#AHKC�PgC�\UcTE L N<A>cTC��QA#\7iø J�HKAfE<HgJTSUNl�#J,bUA ñ�.:;=ï4A/;:B ?^Ah½£N�EvHg��G[JTE�A , Ý �T�yH�GUAhY!JQE�C�H�CFJT\ÇJa`oHKG[Ah½UN�E<H�#JTV�SUPB\Bb[A#VFAxHKAfb7�,?DG[A#N�ADHKG[AwP L �nCFP
S[P L PBJTSU\mHyJQ`u?�JTN<º|CFE'N�Af¢rSUCFN<A#bgH�JXS[Y!b L HKA@HKGUA` L �fH�JTN�C5	 L H�CFJT\*i Ä AWG L �QA
õè Ý è � �Tó�Õ��¤� Ï �Tó ¼ � � L \Ub � ¹0õè Ý â � �TóÔÕ���� Ï �Tó ¼ �L \UbhHKC�PgAfb7ó� ñ:-/.?02143 JT\ õè i� ñ:-/.?02143 JT\ � � ¹ õè � � , ó ¼ � , ó ¼0� � � ?DGUCF��GI�#JTPBYUS[H�A#E�HKGUAB\UJT\?	fA#N<J0A#\mH�N�CFAfEXJa`õâ � , ó�Õ���� Ï �Tó ¼ � i� ñ�.4;�ï4A/;:B JT\d� ¹ õè iø G[AIN<A#E�S[V�HKE L N�AzcTCj�TAf\�CF\�(�C�cTSUN�AzìUi ìUij�Ti ú SUN.�#J,bUAeCFEh�#V�A L N<V���P
S[��G�` L EvHKA#NHKG L \õN�Af�#JTPBYUS[H�CF\UceHKGUA0` L �fHKJQN�CC	 L HKC�JT\·`ON�JTP E<�#N L HK��G�?DC�H�G ñ:-/.?02143 � L \Ub�`OJTN ¼ ÝÈ »T»T» HKG[A#N�ABCFE L E�YuA#AfbUSUYsJa`D÷ » i ú SUN��#J,bUAlCFE L VFE<J.` L E<HKAfN>HKG L \ISUE�C�\Uc ñ:-/.�021:3 JT\� � ¹ õè � � , ó ¼ � , ó ¼M� � � �[?DGUAfN�A�HKGUAfN�AWCFE L P L �nCFP
SUP E�YuA#AfbUSUYdJQ`�Jq�QA#Nwô[i
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D/E�F�G�H/I�JLKNMOD/E�F�G�H/IPJLK)QSR ¹ MOUT QWV�X�Y[Z\V�X�Y^]`_ TD2F2a�b2cLa�deJLK^R ¹ MO

(�CFcQSUN�A2ì[i)ìUij�Tó + JTPBY L N<CFE<JT\hJQ`�E<Y!AfA#b.`OJTN ñ�.:;=ï4A/;:B ?DC�HKG , Ý �>`OJTN@bUCjÞ*AfN�A#\mH,f�iÄ A|HKGUAf\eH�A#EvHKA#bI`OJTN , Ý ¼ lQ÷M?DG[A#N�AgP
SU��GeVFAfE�E>?�JQN�º�CFE�N<A#¢rSUCFN<A#bzHKJ.Y!AfN<`OJTN<PHKGUA�SUYub L H�CF\Uc[�[?�AWG L �TA
õè Ý � è � �Tógf��%�Qó , � � � è � �Tógf�� , Ï ��ó ¼ � �m� L \Ub� ¹ õè Ý �ih � �Qógf��%�Tó , � � � h � �Tógf�� , Ï ��ó ¼ � �L \UbhHKC�PgAfb7ó� ñ:-/.?02143 JT\ � � ¹kjè � � , ó ¼ � , ó ¼0� � � ?DGUCF��GI�#JTPBYUS[H�A#E�HKGUAB\UJT\?	fA#N<J0A#\mH�N�CFAfEXJa`jh � , ógf�� , ó ¼k� � � i� ñ�.4;�ï4A/;:B JT\d� ¹�jè iø G[AWN<A#E<SUV�H�E L N�A�cTC��QA#\.CF\l(�C�cTSUN�AoìUi)ì[i ÷ni ø GUA>H�CFPBCF\UcTE^`OJTN ñ:-�.�0/3�1 JT\ jè ?^JTSUV�b7�JQ`@�fJTSUN�E<AQ���!AlHKGUABE L PgA L E�`OJTN , Ý �T�ÉcTCj�nC�\Uc L P L �nCFPpSUPZE�YuA#AfbUSUYsJa`@Jq�TA#NB� »T»
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D�E�F�G�H/IPJLKmQSR ¹ MOnT QWV�X�Y[Z\V�X�Yo]`_ TD/F�a�b/cpa�dqJLK^R ¹ MO

(�CFcTS[N�A>ìUi ìUi(÷nó + JTPBY L N�C�E�JT\kJa`�E<Y!AfA#bd`OJQN ñ4.4;=ï4A/;�B ?DCjHKG , Ý ¼ lT÷p`OJTN@b[C�Þ!A#N�Af\mH$f�iCF\�HKG[CFE2� L E�Aai Ä A L ��GUC�Af�QA L E<Y!AfA#bUSUYIJQ` L YUYUN<Jq�nC�P L H�A#Vj��ôkJq�TAfNWS[E�CF\[c ñ:-/.�0/143 JT\� � ¹kjè � � , ó ¼ � , ó ¼M� � � iÄ A^H�GUA#\|�fJT\UE<CFbUAfN�A#b
H�GUA�AxÞ*Af�fH�Ja`£� L N<�,CF\Uc3�
?DC�H�G ñ�.4;=ï:A/;:B `OJQN�½[�nA#brf Ý ô »T»Q» �¼ Ý � »T»T» L \[b , Ý �Ti * E'?�AtbUA#V�AfH�AwPBJTN�A@�fJTVFS[Pg\UE�`ON<JTP è HKGUAfN�A L N�ADV�A#E�E'�fJTVFSUPB\UEHKJlSUYub L H�AQ�£�US[HtPBJTN�A2?^JTN<ºkCFE@N�Af¢rSUCFN<A#bh`OJTN@A L ��G.JT\UAai Ä A���GUJTE<A� Ýs7 � »T» �^÷ »Q» �'ô »T» �'ì »Q» ��È »T» �£Ù »Q» ã »T» �3ê »T»:9L \UbhHKC�PgAfb7ó� ñ:-/.?02143 JT\ jè� ñ:-/.?02143 JT\ � � ¹ jè � � , ó ¼ � , ó ¼0� � � ?DGUCF��GI�#JTPBYUS[H�A#E�HKGUAB\UJT\?	fA#N<J0A#\mH�N�CFAfEXJa`jh � , ógf�� , ó ¼k� � � i
��Èaì
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D�E�F�GpH2IkJLK MOD/E�F�GpH/IPJLK)QSR ¹ MOUT QWV�X�Y[Z\V�X�Y^]`_ TD2F2a/b/cLa�dqJLK!R ¹ MO

(�CFcTSUN<A>ìUi ìUi(ônó + JTPgY L N�C�E�JT\kJQ`�E�YuA#Afbd`OJTN ñ�.4;=ï4A�;:B `OJTN@bUCjÞ*AfN�Af\rH£��i
� ñ�.4;�ï4A/;:B JT\d� ¹ jè iø G[A�N�AfE�SUVjHKE L N�A�cQC��TAf\
CF\`(�CFcTS[N�AyìUi)ì[i(ô[i ø GUA�H�CFPBCF\UcQEÀ`OJQN ñ�.4;�ï4A/;:BXL N<A�N<A#V L HKC��QA#Vj�VFAx�TA#V L \Ub�YuA L º L HÇ� Ý ô »T» �*?DG[A#N�A L E>HKGUAXHKCFPBCF\[cTEt`OJQNoHKGUA|JaHKGUAfN2�#J,bUA#E>JQ�r�,C�JTSUE�Vj�bUA#�fN�A L E�AW?DC�HKGÜ��i ø GUAWE�YuA#A#b[SUY�JQ`�JTSUND�#J,bUAWbUA#�fN�A L E�AfEw?DC�H�G%�7� L \Ubh`ON�JTP®� Ý ô »T»HKGUAfN�A2C�E^V�C�H<HKVFA@b[C�Þ!A#N�Af\U�#Aw�!AxH´?�AfA#\hJTSUNy�#J,bUA L \Ub ñ:-/.�0/143 JT\ � � ¹ jè � � , ó ¼ � , ó ¼
� � � iø JlHKA#EvH <�ñµñ�ï4A�;:B ?^AXcTAf\UA#N L HKAfb0N L \UbUJTP~P L H�N�C��#A#E èÅé�êut ë�v L \Ub�Ã é�ê@t ë � �L \Ub L c L C�\kSUE�A f Ý87 � »T»T» �y÷ »T»T» �yô »T»Q» ��ì »T»T» �VÈ »T»T»:9¼ Ý » Á ô�f�� L \Ub�� Ý � »T» i Ä A0½£N<E<HME<AfH , Ý �0?DG[A#N�A0P L �nC�P
SUP SUYub L H�CF\UcICFEN�Af¢,S[CFN�Afb7i Ä A�G L �QA jè Ý � Ã è �m� L \Ub � ¹ jè Ý � � ¹ Ã h �
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D/E�F�G�H/I�JLKwMOx D2D�b2cLa�deJLK^R ¹ MO

(�CFcQSUN�A2ì[i)ìUi ìUó + JTPBY L N<CFE<JT\hJQ`�E<Y!AfA#b.`OJTN <�ñ=ñ�ï4A/;:B ?DC�HKG , Ý �>`OJTN@bUCjÞ*AfN�A#\mH,f�iL \UbhHKC�PgAfb7ó� ñ:-/.?02143 JT\ jè i� <�ñµñiï4A/;:B JT\d� ¹�jè �£CF\U�fVFSUbUC�\Uc
HKG[AW�fJTPBYUS[H L HKCFJQ\kJQ`�� ¹ Ãð?DCjHKG ñ�-/.�>�> iø G[AXN<A#E�S[V�HKE L N<AXcTCj�TAf\0CF\)(�C�cTSUN�A>ì[i)ìUi ìUi ô A#N<ApJTS[Nt�fJnb[A L ��G[CFAf�QA#E L E�YuA#AfbUSUY�Ja`Jq�TA#Nwô
`OJTNnf Ý È »T»T» Jq�TAfNtH�GUA��#JTPBYUV�AfHKA2` L �fHKJQN�CC	 L HKC�JT\MJQ` jè iÄ A@HKGUAf\BH�A#EvHKA#bB`OJTN , Ý ¼ lT÷,�T?DGUA#N<AoVFAfE�E�?^JTN�º
C�E'N�A#¢rSUC�N�AfbBH�JXbUJ>H�GUAwS[Y!b L HKCF\[cUiÄ A�G L �QA jè Ý � è � �Qógf��%�Tó , � � � Ã è � �Qógf�� , ó ¼ � �T� L \Ub� ¹ jè Ý �yh � �Tógf��#�Tó , � � � � ¹ Ã h � �Tóif�� , ó ¼ � �L \UbhHKC�PgAfb7ó
��È�Ù
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D/E�F�G�H/I�JLK MOD/E�F�G�H/I�JLKlQSR ¹ MOnT QWV�X�z{Z\V�X�Y`|o_ TD2F2a�b2cLa�deJLK^R ¹ MO

(�CFcTS[N�A>ìUi ìUi Ènó + JTPBY L N�C�E�JT\kJa`�E<Y!AfA#bd`OJQN <µñµñ�ï4A/;�B ?DCjHKG , Ý ¼ lT÷p`OJTN@b[C�Þ!A#N�Af\mH$f�i� ñ:-/.?02143 JT\ jè � L E L �!Jq�TAai� ñ:-/.?02143 JT\ � � ¹kjè � � , ógf�� , ó ¼�Ï � � ?DGUC���GÇ�#JTPBYUS[H�A#E jh � , ógf�� , ó ¼�Ï � � ��C�\ ä�#V�SUbUC�\Uc|HKGUA��#JQPgYUSnH L H�CFJT\kJQ`�� ¹ Ãð`OJTN�?DGUC���G.?^A L c L CF\kS[E�A ñ�-/.�>�> i� <�ñµñiï4A/;:B JT\d� ¹ jè �£CF\U�fVFSUbUC�\Uc
HKG[AW�fJTPBYUS[H L HKCFJQ\kJQ`�� ¹ ÃXiø G[AoN�AfE�SUVjHKE L N�AocQC��TAf\MCF\^(�CFcQSUN�AtìUi ìUi È,i ô AfN�Ao?^A2G L �TA L P L �[C�P
SUP�E<Y!AfA#bUSUYkJa`Jq�TA#N�ìX?DC�H�G_JTS[N��#J,bUA L c L C�\UE<H ñ:-/.?02143 JQ\ jè i Ä A L ��GUCFAx�TA L P L �nC�P
SUP¡E<Y!AfA#bUSUYkJa`L YUYUN<J%�[C�P L HKA#Vj�k÷ L c L CF\UEvH ñ:-�.�02143 JT\ � � ¹ jè � � , ógf�� , ó ¼%Ï � � iÄ A�bUJB\UJQH@� L N<��� L E@H�GUCFEDCF\[�#N�A L E�AfEtH�GUA>?�JQN�ºM`OJTN@�uJQHKG.JTSUND�fJnbUA L \[b ñ:-/.�0/143JT\ � � ¹�jè � � , ógf�� , ó ¼%Ï � � N<JTSUcTG[V��MAf¢rS L VFVj�Ti
��È�ã



�où��wù�� } «u~��@ÿ�«u�¦¯��)��������%Bü��rý?�ø GUAoH�A#E<H�E�GUAfN�At?�AfN�A2YuA#Nv`OJTN�PBA#bgJT\ L ÷�ÈaìµÈ 6 ô 	 * 6 � ì A#\mHKC�SUP¹N�SU\U\[CF\Uc L Gm�,�UN�C�b�TAfN�E�C�JT\.JQ` � A#b ôoL Hq��C�\,S,�4ê L \Ubl�l?DCjHKGhºQAfN�\UAfV�÷ni)ì[i ÷ » iô A#N<AB?^ABH�A#EvHpJTS[NW�fJnb[AB`OJTN�SUYub L H�CF\Uc.� L \Ub h`�Eñ�.4;=ï:A/;:B�L \Ub ñ4.4;=ï4A/;�B�0 `OJTNbUA#V�AfH�CF\Uc
�fJTVFS[Pg\UE L \Ub <�ñµñiï4A/;:BgL \[b <µñµñ�ï4A/;�B�0 `OJQN L bUbUC�\Uc
�fJTVFSUPB\UEfi Ä A>b[CFb_H�GUCFECF\kHKG[A�`OJQVFVFJq?DC�\Ucp? L �uó� Ä A�`OJQN�P L N L \UbUJTPÌP L H�N�C§�è É�� Î Ý�� èqÍ Ã èw¦�� � ñ èÖÍ ñ����Qñ èw¦ ñ����Qñ%ÃBñ��zJQ`�JTN�b[A#N�� »T» �?DGUAfN�A èqÍ�é0ê@t ë É�� 
¦Í¤Î � èw¦wédê�t ë É v�
 � 
 � Ë�Í¤Î �*Ã é0ê@t ë � i� Ä A�H�GUA#\h`OJTN<P~HKGUAW� h ` L �fHKJQN�CC	 L HKC�JT\è É�� Î Ý � É�� Î h É�� Î Ý � É�� Î � h Í h
� h ¦�� �?DGUAfN�A h Ígé3ê�t ë É�� 
¦Í¤Î � h ¦hé3ê@t ë É v�
 � 
 � Ë�Í¤Î � h
� é�ê@t ë � ��SUE�C�\Uc0H�GUA{� * äì *,+ í N<JTS[H�CF\UAfE ñ�-/.�02143hL \Ub ñ?A21:-4021 i� Î A��,H%�£`OJTN jè Ý�� èqÍ èo¦�� �?^AW`OJTN<P � É�� Î5� jè Ý�� h Í h ¦�� �L \Ubö� L VFV ñ�.4;=ï:A/;:BsL \Ub ñ�.4;�ï4A/;:B�0 H�JIS[Y!b L HKAkHKGUA.� h ` L �xHKJTN<CC	 L HKC�JT\sJQ` jè �`OJTN<PgC�\Uc jè Ý j� jh Ý�� jh Í jh ¦�� �?DGUAfN�A jh Í�édê�t ë É�� 
¦Í¤Î � jh ¦té0ê@t ë É v�
 � 
 � Ë�Í¤Î i
��È�ê



� Ä Aw\UJq?3�fJTPgY[S[HKADHKGUAw� h ` L �fH�JTN�C5	 L H�CFJT\lJQ` è É�� Î �r�BSUYub L H�CF\Uc j� L \Ub jh i Ä A� L VFV <�ñµñ�ï:A/;:B JT\ � jh Í j� ¹ Ã jh ¦��HKJk`OJTN<P h É Í¤Î L \[bzH�GUA#\e� L VFV <�ñµñ�ï4A�;:B�0 HKJM`OJQN�PZ� É Í¤Î �7E<J.?^A|G L �TAa��C�\�Ax� L �fHL N<C�HKG[PgAxHKCF� è É�� Î Ý � É Í¤Î h É Í¤Î ÁÄ A>HKGUAf\dN<A#YuA L H@H�GUCFE k�� �hHKCFPBA#E L \UbhPgA L E�SUN<A>HKGUA�\UJTN<Pp?DCFE<A�� L ��ºm? L N�b0AfN�N<JTNñ è É�� Î � � É)& 6 � Î h É(& 6 � Î ñ ¦ñ è ñ ¦ ÁÄ A�SUE�A�Ax�TA#Nv�h�#JTPp�UCF\ L HKCFJQ\kJQ`�H�GUA>`OJTVFV�Jq?DCF\Uc
E<AfHtJQ`�Y L N L PgAxHKAfN�E#óf Ý È »T»¼ Ý 7 ì »T» ��È »T» �3Ù »Q»:9� Ý 7 È » �D� »T» �D��È »49� Ý 7 �Q�VÈ,�T� ÁÌÁÌÁ � ¼k� � Ï � 9 Á
Ä A>HKGUAf\dN<A#YuA L H�A#bhHKGUA�Af\rH�CFN<AWY[N�J,�#A#E<E#���US[H@?DCjHKGñ%ÃBñ��IJa`�JTN<bUA#N��%A Ï � Áø GUApN<A#E<SUV�H�E L N<AXcQC��TAf\0C�\ ø�L �UV�AWì[i)ìUij� L \Ub ø�L �UV�AXì[i)ìUi(÷ni ø GUApAfN�N�JQNtC�\U�#N<A L E<A#Et?DC�HKGHKGUAg\rSUP
�uA#NpJa`@N�AfY!A L HKEW?DGUCF��GsC�E�Ax�nY!Af�fH�A#b7i ô Jq?�Ax�TAfN#��HKGUAl� L VFS[AgC�EX\UJaHpAxÞ*Af�fHKAfbE�C�cT\UC�½U� L \mHKVj�M�m�MH�GUA>� L VFSUA>JQ`tñ%ÃBñ���iø G[AME�P L VFV�A#EvHX� L V�SUAgJa`@HKGUAMAfN�N<JTNpC�\sAf�QA#N<�]� L E<A_? L E L YUYUN<J%�[C�P L HKA#Vj�zJQ`DJTN<bUA#N� »2� i ø GUA>?^JTN�E<AX� L E�A�? L EtEvHKC�VFV*JQ\UV��_JQ`�JQN�bUAfNo÷ 4 k2� � 4 � i

��È2�



ø�L �UVFA>ì[i)ìUij�Tó Î JTN�Pp?DC�E�A>� L ��ºr? L N<b0A#N<N�JTN@`OJTN
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