
���������	�	
���
���
�����
������������	����
���
����

�����
� !�#"%$ &('�)*�*+,
-�/.	�� 10

24357698;:=<>5�:@? 38A?CBD5�EGF7H>IJ8;KMLNO?QP%L5SRS8A:�F7HTP=U>8;69VG8A:JWX:@YZ69UT?>8;K[8;\]U>8;:9Y_^7H>8A?>B
2 8A:@`Z8[a�NOK�576 ^

b�ced]fhg�ikjSgmlnd]oGj!pTq rsoOtZumivlxwg�jvy{z-g4y}|~o��my�oG�Gd9ivy�g4r�ohp;����jkivy�gm���O�=oOy��7d@iv�ky�jSg�j!pOdJ�>�{d]y�p�g
� g���lnderkrS�h�m�;��|~���7���7�A���>�{d]y�p�g;�h�;f�gmy{o

�-�A�]�h���1�v�m A¡7���;¢�£¤ �¥¤¦¨§©¥GªG«¬§� A¡
­%ced]f�g�ikjvlnd]oGj�u�t¨®�u7lnfO�Ojvd@i¯�Az]y{d]o�z@d7�D®�u�ivo�d]�{�C�=o�y{�¤d9iv�ky{js�

rsjv°�gmz-gA��±!²³�]´7µ¤��¶;�D�e�O·
�-¸¤¹A�G¡-ºO�m�¬��»A�]�� G¡¤¢�£A�7¡}§k�7�m�m�A G«¤«1§� mª7¥

¼�½1¾]¿]À�ÁhÂm¿7Ã�Ä d�y{oGjkivuApO��z@d[�;d@o��kumivc�®��OÅ¬�Æg�ohg�jv�OiSg������ÇpOy{��jkivy{È��;jvd-pÉÈDd]o�zS°O�
l�g�ivÊËÈhg��kd-pÌu7oÍg	ivd-gm���ÏÎ/u�iv��pÍgmfOf��{y{z-g�jvy{umoÍjv°�g�j[g�ivy{�kd]�Ðy{oÌjv°�dxz]u7oGjvd@ÑAj�umt
oOd@j�Î�umivÊ¤d-pÌp;y{��jkivy�ÈO�Ojvd-pÒ���;��jvd]ln�]Ó�r�oÌu�iSpOd@i�jvuÔ��jv��p;�Ôjv°�dxfDd@iktZumivl�gmoOz]d%umt
cey{�S®��;Å	gm�{�7u�ivy{jv°Oln��y{ongejkiv������pOy{��jkivy{È��;jvd-pX�kd@jkjvy{o��;�¤Î/d,���kd!g�p;y��kz9ivd@jvd@�©d]�¤d]oGj
oOd@j�Î�umivÊX�ky{l��O��g�jvumi-�GÎ,°Oy{z9°�gm�{�{u-Î,������jvuJlnuApOd@��jv°�d!y{lnfhgmz9j/umt}pOy�ÕTd@ivd@oAj�o�d@jk�
Î�umivÊejkiSg�ÖXzÆz]umohp;y{jvy{umo��¬umo×jv°Od¨fDd9ikt_umivl�g�o�z]dÆumt;jv°�dÆgm�{�7u�ivy�jv°�ln�]Ó Ä d¨z]umo��ky�pOd@i
jsÎ/u!z]u7lnfO��d9jvdÆcey{�S®��;Å%g��{�7umivy�jv°Oln�]Ø�gm���;o�zS°Oivumo�u7�O�}È�gmzSÊAjkiSg�z9ÊAy{o��×ÙÏ·=Ú�Û,ÜCgmo�p
g����OoOz9°;ivu7oOu7����Î�d-gmÊ%z]u7lnlny�jvlnd]oGj=�kd-g�ivzS°ÒÙÏ· Ä ®�Ü9Ó}rsoQum�Oi×��jv�hpA��u�t,pOy�ÕTd@ik�
d]oGj�oOd@j�Î�umivÊXjkiSg�Önz�pOy{��jkivy{È��;jvy{u7o��]�AÎ�d=t_um��ohpnjv°hg�j-�AiSgmohp;u7lÝp;d]��g]�O�]�Ay{o��ku7lnd
z-g��kd]��z@u7l�ÈOy{o�d-pxÎ,y{jv°�g[p;�;ohg�lny�z�pOd]z@d]oGjkiSgm�{y{Þ]d-pQivd]��jSg�ikj���jkiSg�jvd]�m�G�Cz-gmo	y{lX�
f;ivu��7d/jv°�d�fDd@iktZumivl�gmoOz]d�umtTc=y��S®��;Å�gm�{�mumivy�jv°�ln�]ÓGß�umivd,y{oAjvd9ivd]��jvy{o��7���G�mÎ/d,gm�{�ku
tZu7��o�pxjv°�g�jejv°Od�à7á@â�ã_ämånãZæ�â�çkè-é�ê�á@â�ã�èmæÔè�ë4ìnå9íSí9à-îGå�éGå@ï{àmð�ínñ@ðÐà-îGå9æ�â�íXávàmæ�ã_ì�ò
ó ç�èmämå ó å9çZë]èmçSìnàmæhá9å�à�æDéÔç�è¤ñ@êAívâ�æTå9ívívônõ1öGã�ï�åxçkåvé�ê�á@ãZæAîÇâZö�åQè�ämå9çkà7ï_ï¯æTå9â�õÆèmçk÷ï{è-à¤é¤ø¬ù¬y�o�gm�{���G�}um�Oi�Î�umivÊ%z]u7o;ú�ivln�ejv°hg�j×· Ä ®ûfDd9ikt_umivln�JÈDd@jkjvd9i�jv°hgmoQ·=Ú/Û
umo[�vg�jvy{��úDg�È��{d4y{oO��jSgmo�z@d]�]ÓDü=u-Î�d]�¤d@i-��u7o[��oO�vg�jvy{��úDg�È��{d×y�oO��jSgmoOz]d]�]�hjv°Od�fDd@ikt_u�ik�
l�g�o�z]deu�t¨· Ä ®Ìy{�,z]umo��ky�pOd@iSg�È����*Î/umiv�kd�jv°�gmoÐ·¯Ú/Û=Ó

ý þ�ÿ��������	��
���
��!ÿ

� ? :@5m\�5�?����O5m8;:@6��¯5QU>8��;5�695�5�?M8A? Y�?>\�:9578;69Y�?��ÔYZ?��@5�:@5m6���YZ?��×Y_6��@:9Y��� ��@5mB 2 N;?>6��9:]8AYZ?��
! 8"�@YZ6�#©8;\$�9YZN;?&%,:@N'�T`Z5�K)(*�4YZ6 2+! %-,.#ÏN;:@K� T`_8"�@Y�NO?>6/�@NÉKÐNhBT5�`¯\�N;K0�TY�?C8"�9NO:9Y_8A`21>:9N��T`�5mK[6
8A:@YZ69Y�?���YZ?xBDY_6��@:9Y��� ��@5mB1HOK� T`3�9Y34k85�;5m?��,5�?6�hY�:@N;?TKÐ5m?��]6�7 8TH:9<;>H$9>=�?�9>@TH�85A5BDC�EeUT5�:@5�YZ6!8n:9Y_\]U
FHG d]�kd-g�ivzS°Jfhg�ikjvy�g��{�{�e�k��f�fDu�ikjvd-peÈG�J®�r�®Æ²�Û=�-��iSgmoGj1Û/r�®��m�7�A�@�v���<I>I-��®/�m¶��s�7¶A�G·¯ùKJ�� G �]��iSgmoGj
ù¬´¤�m�¤�����s�;�9�S�9�s�7��I��%Ù�rsoGjvd]�{��y{�md]oGj,r�oOtZumivl�g�jvy�umoÐ�G�;��jvd]ln�/r�oO��jvy�jv�Ojvd�Ü/g�ohp*ù¬´¤�7�7�m�����A�@�v�@�s�m¶7�;�
Ù©ß�� G r=��iSgmoGj4u7oÔ®�uGu7fDd9iSg�jvy{�¤d�®�u7oGjkivu7�/u�t,cey{��jkivy{È��Ojvd]p�·¯�;jvu7o�umlnu7�O��L¨d]°Oy�z@��d@�4y{o	·¯p;�
�¤d@iv�vg�ivy�gm�;|¨oA�Ay�ivu7oOlnd]oGjv�SÜTg�ohpJc=· G ÅT·J�]ù1¶m�7�7�7���s�7�������s�¤��¶7�XÙ©®�u7oGjkivum���{y{o��e®�u7lnfO�OjSg�jvy{umohgm�
®�u7��j-Ø7�Gjkiv��z@jv�;ivd7��Å¨°�gm�kd�Û>iSgmo��ky�jvy{u7oO�¨gmohp G gmohp;u7lny{Þ-g�jvy�umoDÜ}g�ohp×ù1¶7�m�7�¤�-�s�7�����-���7�7��µ�Ù©®�umoO�
úh�m�Oivy{o�� Ä y�ivd]�{d]�k�~Û>iSgmo��klny{�k�ky{u7o�gmo�pJc=d]z]d]oGjkiSgm�{y{Þ]d-pJc�g�jSg¯Å1ivuGz]d]�k�ky{o��!t_u�iNM=d]o�d@ivy{z/�;d]oO�kumi
±=d9j�Î/u�ivÊA�SÜ9ÓAÛ/°�d¯�;y{d@Î,�/gmohpnz]umo�z]�{�O�ky�umo��/z@u7oGjSgmy{o�d]p�°Od@ivd]y{o�g�ivd,jv°�u7�kd¯umt>jv°�d¯gm�;jv°�umiv��gmo�p
�k°�um����p�oOumj,ÈDdey{oGjvd@ivf;ivd@jvd-p�g��,o�d]z]d@�k�vg�ivy{����ivd]f;ivd]�kd]oGjvy{o���jv°OdeumÖXz]y�gm�>fDu7�{y{z]y{d]�¯u�i!d]ohp;umiv�kd@�
lnd]oGjv�]�;d]y�jv°�d@i,d9ÑOf;ivd]�k�kd-p�u�i!y�lnfO�{y�d]p>�;umt¨·¯ùKJ�� G �Ac¯· G Å>·J�Aumi,jv°�d��×Ó �TÓ�M=u��¤d@ivo�lnd@oAj-Ó



6S5:�×N5#,:@5m8;`O4P�¯NO:9`_B%BTYZ6��9:@Y3�� ��957BÉ851�1>`�Y_\�85�9YZN;?>6mHC6Q >\]UÉ8;6JY�?R�@UT5*8;:9578ÐN5#�?T5$���=N;:@V;57B�6��D6�4
�95�K[6mH6#ÏN;:+��UTY_\]US�@UT5T�×Y_6 2+! %U1>8A:]8;BDY��;K Y_6+1>8A:Q�9Y_\$ >`Z8;:9`��V >6S5:#W T`DC � ?Q6Q >\]U�BDYZ6��9:@Y��� ��957B
851�1T`ZY_\�8"�@Y�NO?>6mH>\�NO?>6��@:@8;Y�?��]6�8AKÐN;?��x8'�;5m?��]6�HC6� >\]UÉ8O6J\�NOKÐK� T?TY_\�85�9YZN;?X�>8;?>B���Y_B6�9UÉ8;?>B
1T:9Y��G8;\:�xYZ6@6Q T5m6mH�1T:@5m\�`� >BD5.�@UT5�8;BDN�1��9YZN;?QN5#�8Ð\�5m?��@:@8;`�YZE�57B�8'1�1T:@NO8O\]UYC
Z 5V1T:@N'1}NO695 ! 5�?>69N;:[� 2+! %/H¬8\�}5�?>\]U>KÐ8;:9V	YZ?>6Q1TYZ:957B]�6�	N;?>5�N'#=6Q >\]UÒBDYZ6��9:@Y��� ��957B

851�1T`ZY_\�8"�@Y�NO?>6/�@U>8"��8;:9Y_695[Y�?Ì?T5:���¯NO:9VO5mBËBDY_6��@:9Y��� ��@5mB 6Q�D6��@5�K[6^739;HQ@5BDC ! 5�?>69N;:[� 2+! % YZ6
8V�9:_ T`���BTYZ6��9:@Y3�� ��957BR�C5m?>\]UTK[8A:@V¬HC8V#Ï578"�_ T:95*?TN5�.1T:9576S5m?��×Y�?	K[8;?��\1T:@Y�NO:��}5�?>\]U>KÐ8;:9V
1T:9N��T`Z5�K[6` >695mB/�@N×6��Q >B��	�9U>5a1C5m:�#ÏNO:9K[8;?>\�5�N'#��×Y_6 2+! %É8A`��;NO:9Y3�9UTK[6mH�6� C\]U�8;6cbH4�d	 >5�5�?C6
8A?>BÔa�:]851>U 2 N;`ZN;:@Y�?���C ! 5�?>69N;:[� 2+! % YZ?��ON;`��;576J8x?T5:���¯NO:9VQN5#=BDYZ6��9:@Y��� ��957BÔ695�?>69N;:]6J69YO4
K� T`3�@8;?T5�N� >6S`��e�@:@8O\]VhY�?��XK0 T`O�@Y31>`�5JKÐN��TY�`Z5J?TNDBD576:C�EeUT5H1T:@N'�T`Z5�Kf T?>BD5m:9`��hY�?�� ! 5�?>69N;:[��4
2+! %ÌY_6gb	%24k\�N;KV1T`Z5$�@5'C Z 5�6SUTN"�U�@U>8"�g�9UT5 ! 5�?>69N;:[� 2+! % BDNOKÐ8;Y�?S T?>BD5m:Q�ON�576,8e1>U>8;695
�9:]8A?>69YO�@Y�NO?ÇYZ? 6@8"�9Y_6�hC85�TYZ`ZYO���OH`��YO�@UÌ:9576�1}5m\$�T�9NX���=N�\�N;?��9:@N;`21C8A:]8AKÐ5$�@5�:]6:i��9U>5[`�5<�;5�`!N5#
6S5m?>6SNO:4\�N;KV1>8"�@Y3�>Y�`ZYO����8A?CBX�9UT5�`�5<�;5m`ÆN'#2�9UT5�6S5m?>6SNO:��hY_6SY��TYZ`�Y3���'C ! �@8;?>BT8;:@BR�4YZ6 2+! % 8A`34
�;N;:@Y3�9UTK[6¯N;?xN� T: ! 5�?>69N;:[� 2+! % BDN;K[8;Y�?�5$jDUTY��TYO�-�9U>54578;6Q��4�U>8;:@B64�5m8O6���1T:9N'h>`Z5×YZ?�\�NOK�4
1T`�5:jDYO���OHa1C578AVhYZ?��Ì8"�k�9U>5l1TU>8O6S5\�9:]8A?C6SY3�9YZN;?~H,69YZK�YZ`_8A:@`3�&�@Nm�9UT5]1>8"�Q�95�:@?MN'�>695�:_�;57BÍYZ?
\�5�?��@:@8;`�YZE�57B 2+! %Ì8;`3�ON;:@YO�@UTK[6:C"n	NO:95=Y�?��@5�:@5m6��9YZ?��;`��;H��@UT5e:95m`Z85�9Y��;5�6��@:95m?��5�@U�N'#}6��@8;?>BT8A:]B
�×Y_6 2+! % 8A`��;NO:9Y3�9U>KÐ6×N;? ! 5�?>69N;:[� 2+! % Y_6×UTY��;U>`3�	BD5<1C5m?>BD5�?��nN;?l�9UT5�6985�9Y_6�hC8'�TYZ`�Y3����N5#
�9UT5�YZ?>6��@8;?>\�576:C�EeUTYZ648;6Q1C57\o�JU>8O6H�}5�5m?	N"�;5�:@`ZN�NOV;57BxYZ?X�9UT5�`�Y3�95m:@85�Q T:@5�B� T5T�@Nk�9U>5T#©8;\$�
�9U>85�mH¨69NS#©8;:mHK�@UT5k1}5�:Q#ÏN;:@KÐ8;?>\�5�N5#+�×Y_6 2+! % 8A`��;N;:@Y3�9UTK[6�U>8;6/�}5�5m?p�C8;695mBÇKÐ8;Y�?>`3�ÉNO?
6985�9Y_6�hC8'�T`Z5�Y�?>6��@8;?>\�576:C Z 546��_ >B����9UT5�1C5m:�#ÏNO:9K[8A?C\�5�N5#K���=NT�¯5m`�`CVh?TN"��?^�×Y_6 2+! % 8A`��;N'4
:9Y3�9UTK[6	?É8;6Q�h?>\]UT:@N;?TN� >6H�>8O\]V��9:]8;\]VhY�?��](*q4P-EH,V739<@5B�H¬8A?CBÇ8O6��h?>\]UT:@N;?>N' >6��¯578AVÉ\�NOK�4
K�Y3�9KÐ5m?��*695m8;:@\]Ur(*q Z 2 ,V739�s�BO?	N;? ! 5�?>69N;:[� 2+! %tC1P¯N'�9Umq×P+E 8;?>Buq Z 2  >695[85�O5�?��
1T:9YZN;:@Y3���QNO:@BT5�:@Y�?��QB� T:@Y�?��S�@UT5[6S578A:]\]Ul1T:@Nh\�5m6@6:C Z UTYZ`�5��@UT5m695V1T:9YZN;:@Y3�9YZ5m6�8A:@5�6��@8"�@YZ\�YZ?
q×P+EXH�q Z 2 8;`�`ZN"�J6a#ÏNO:=B���?C8AKÐYZ\X\]U>8;?��;576,YZ?S�@UT5XN;:]BD5�:@YZ?��>H�8A?>BS�=8O6¯NO:9Y��;YZ?>8;`�`��01>:9N'4
1CN�6S57B�8O6=8;?�YZKV1T:@N"�;5�KÐ5m?��=N"�;5m:-q4P-E/Cwv4?>5�N'#ÆN� T:-h>?>BDYZ?��O6eY_6g�9U>85�×8A`3�9UTN� ��;U\q Z 2
BDNh5m6eYZ?>BD5�57B\1C5m:�#ÏNO:9Kx�}5$�Q�95m:��9U>8;?\q4P+E NO?Q6@8"�@YZ6�hC85�>`�5XYZ?>6��]8A?>\�5m6mHDYO�]6J69N;`� ��9YZN;?S�9YZK�5
YZ6�?>N5�J8;6+�ON�NDB�N;?\ T?>6@8"�@YZ6�hC85�>`�5/1T:@N'�T`Z5�K#Y�?>6��@8;?>\�576:C
v	 T: ! 5�?>69N;:[� 2+! %y�}5�?>\]U>KÐ8;:9V 8;`Z69NÒ8A`Z`�N"�J60 >6��9NÌ6��Q >B�� N5�@UT5�:ÐYZ?��@5�:@5m6��9YZ?��Ò8;6�4

1C57\o�@6�6Q1C57\�Y3hC\e�@Nz�4YZ6 2+! %¯6��9UC8"�n8A:@5*BD5:1}5�?CBD5�?��XN;?R�@UT5�1TU6�D69YZ\m8A`Æ\]UC8A:]8;\o�@5�:@YZ6��9Y_\�6JN5#
�9UT5%BTYZ6��9:@Y3�� ��957BÒ5�?6�hY�:@N;?TKÐ5m?��>C~<TNO:�5$jT8AKV1T`Z5;Hc��UTY�`Z5V�9U>5^ T?>BD5m:9`��hY�?��	Y�?�#Ï:]8;6��9:_ >\$�Q T:@5
N;:JU>8;:@B��=8;:95�YZ6×?TN5�×\�:9Y3�9Y_\�8;`~YZ?É6��_ >B��hY�?�� 2+! %!6mH��=5�8A:_�' T5.�@U>8"�H�@UTY_6JY_6�?TN5���9UT5*\m8;695
#ÏN;:^�4YZ6 2+! %!6xY�?û\�NOKÐK� T?TY_\�85�9YZN;? ?T5$���=N;:@VD6:CaEeUTY_6ÐY_6k�C57\�8' >6S5\�@UT5X�9:]8"{x\\1>8"�Q�95m:9?>6
8A?>BS1>8;\]VO5$��4�`Z5:�;5m`��}5�U>8��hYZN;:=N5#¨?>5$���=N;:@Vh6mH���UTYZ\]UQ8"|¬5m\$�-�@UT5�N;:]BD5�:=Y�?\��UTY_\]U%KÐ5m6@6@85�;576
#Ï:9NOK BDY3|¬5�:@5�?���8'�;5�?��]6*8A:@5xBD5m`�Y��;5m:957Bu�9NÔ578;\]UÌN'�9UT5m:mH�\�8A? 69Y��;?TY3hC\�8;?��9`��ÇYZKV1>8;\$���9U>5
BDYZ6��9:@Y��� ��957Bx695m8A:]\]UV1T:@Nh\�5m6@6:C�E¨N�Y�?6�;576��@Y3��8"�@5+�9UT576S5JVhYZ?>BT6¯N5#15$|¬5m\$�@6mH��=5JYZKV1T`�5mKÐ5�?��957B
N' T:/�×Y_6 2+! % 8;`3�ON;:@YO�@UTK[6� C6SYZ?��&}/~[�������l�"���o���o�*�:�����_�R�5���:�$�Q�:���$���:���:���	���:�����5�Q�z�o���0����}"�
���*�5���:���>���Q�"�w�V�:���-��Y3�9UÍ8Ç\�N;KV1T`Z5$�@5%695$��N'#×\�NOK�K0 T?TY_\�85�9YZN;?ÌN;:@YZ5�?��957BË\�`Z8O69695m6<CNEeU>5
?T5$���=N;:@VQ69YZK� T`_8"�@N;:48;`�`ZN"�J6� >6	�@N%:@5m8A`ZY_6��@YZ\m8A`Z`3��K�NDBD5m`��9UT5�K�57696@85�O5*BD5m`�Y��;5m:Q�QKÐ5m\]U>854
?TYZ69K[6/N5#��G8;:9YZ5mB�BDYZ6��9:@Y��� ��957B�\�N;KÐK� >?TYZ\m8"�@Y�NO?*5�?6�hYZ:9NO?TKÐ5�?��@6Æ:@8;?��;YZ?���#Ï:9NOKy��YZBT5$4k8A:@5m8
\�N;KV1� ��95�:�?>5$���=N;:@Vh6g�@Nk��Y�:@5�`Z5m6@6e6S5m?>6SNO:e?T5$���=N;:@VD6:C
Z 5e6��_ >B��T�@UT5eY�KV1>8O\o��N5#}\�N;KÐK0 T?TY_\�8"�@Y�NO?�BD5m`Z8��D6ÆN;?��9UT5+1}5�:Q#ÏN;:@KÐ8;?>\�5=N5#��×Y_6 2+! %

8A`��;N;:@Y3�9UTK[6<C Z 5X\�NO?>69YZBD5m:!BDY3|}5m:95m?��¯`ZY�?TV[BD5m`Z8��ÐBDY_6��@:9Y��� ��@Y�NO?>6<C�v	 T:¯:9576� >`O�]6!69UTN"�U�9U>85�
�9UT5+1T:@5m695�?>\�5¯N'#C84:@8;?>BDN;KÝ5m`�5mKÐ5�?��/B� T5-�9N.�9UT5eBD5m`Z8��D6/\�8;?*YZK�1>:9N"�O5a�9U>5-1}5�:Q#ÏN;:@K[8A?>\�5
N5#�q Z 2 CG<TNO:c�@UT5-�>8;69YZ\gq×P+EXH75:�;5m?T�9U>N' ��OU�`�YZ?TV�BD5m`Z8��XBD5:�95�:@YZN;:]8"�9576`�@UT5g1}5�:Q#ÏN;:@K[8A?>\�5
N5#��9UT5J6��@8;?>BT8A:]BÐ8A`��;NO:9Y3�9UTK�HA8XBD57\�5�?��@:@8;`�YZE�57B*:@5m6��@8;:��,6��9:]8"�95<�'�T�@U>8"�a�=5JBD5<�;5�`ZN'1}5mB0#ÏNO:

8



q×P+EËY�KV1T:@N"�;576¬YO�]6¨69N;`� ��9YZN;?/�@Y�KÐ5!BD:]8AK[85�9Y_\�8A`Z`��;H$��UTYZ`Z5!8A`_6SNeYZ?>\�:@5m8O6SYZ?��+�@UT5,:@N'�� >6��9?>5m6@6
N5#,6SNO`3 ��9YZN;?>6���Y3�9U	:@5m6Q1}5m\o���9Nk�@UT5e�G8A:@YZ8;?>\�5XN'#��@UT5�?T5:���¯NO:9V�`�YZ?TV�BD5�`_8���BTYZ6��9:@Y3�� ��9YZN;?YC
EeUT5m695×:@5m6Q T`3�@6=8A:@5×\�NO?>6SY_6��95�?��-��YO�@U%:@5m6Q T`O�]6,NO?%6� C\�\�57696�#W T`}:@8;?>BDNOK�YZEm85�9YZN;?V�@5m\]UT?TY��� T5m6
BD5:�O5�`ZN'1}5mBU�9NÌYZKV1T:@N"�;5X�9U>5l1C5m:�#ÏNO:9K[8;?>\�5	N'# 2+! % 8A`��;NO:9Y3�9UTK[6l7 ;5BPC�q×?TN5�@UT5�:�?TN"�;5m`
8;6Q1C57\o��N5#*N� T:z�=N;:@V YZ6z�@UT5ÇYZ?��9:@NDB� >\o�@Y�NO? N'#�8 KÐ5m\]UC8A?TY_6SK�#ÏNO:m}��$�D���"�$���ÒBD5m`Z8��hYZ?��
K�57696@85�O5m6<C5EeUT548O\o�@Y3�O5JBD5�`_8��*N'#¬KÐ57696@85�O5m6�BD57\�:@5m8;695m62�9UT5×\�N;KÐK� >?TYZ\m8"�@Y�NO?�`ZNO8OBÐN5#K�9U>5
6��D6��95�K�H;8;?>B1H;69N;KÐ5<��U>8"�,\�N� T?��95m:�4�Y�?��_ TYO�@Y3�O5�`��;HA\m8A?[8A`_6SNnBD57\�:@5m8O6S5g�9UT5×N"�;5�:]8A`Z`D6SNO`3 ��9YZN;?
�9YZK�5�C
EeUT5*NO:Q��8A?TYZEm85�9YZN;?	N5#��9UT5�:9576���N5#a�@UT5�1>851}5�:�YZ6X8O6H#ÏNO`�`ZN"�J6:C � ? ! 57\o�@Y�NO?u8k�=50#ÏN;:Q4

KÐ8;`�YZE�5�N� T:,KÐNDBD5�`CN5#Y�4YZ6 2+! %tC � ? ! 57\o�@Y�NO?^�/�¯5JBD5769\�:9Y��}5 ! 5�?C6SNO:_� 2+! %Ò8A?>BÐKÐNDBD5m`>Y3�
8;6=80�4YZ6 2+! %tC � ? ! 5m\o�@Y�NO?^;��¯5�BD5m6@\�:@Y3�}5	���¯N�6��]8A?>BT8;:@BS�×Y_6 2+! %Í8A`��;NO:9Y3�9U>KÐ6=8A?CBk�9U>5
K�NDBDY3hC\m8"�9YZN;?C6��=5×U>8��O5×YZ?>\�NO:Q1}N;:]8"�@5mBÐYZ?��9Ne�@UT5X8A`��;N;:@Y3�9UTK[6<C � ? ! 5m\$�9YZN;?z�e�¯5.1T:@5m695�?��
N' T:�5$j�1C5m:9YZKÐ5�?��@8;`4:@5m6Q T`3�@6�N;?��@UT5Ç8O\o�@Y3�O5ÔYZ?��@:9NDB� C\o�9YZN;? N5#�:]8A?>BDNOKÐY�E78"�9YZN;?��6�U�9U>5
85�;5m?��@6e8A?>B~HTY�? ! 57\o�9YZN;?R=>H��¯5/1T:@5m695�?���:9576� >`O�]6eN;?�BD5�`_8��D6=\m85 >695mBz�6�%BDY3|}5m:95m?����9:]8"{x\
\�N;?CBDYO�@Y�NO?>6,YZ?V�9U>54\�NOKÐK� T?TY_\�85�9YZN;?Ð?T5:���¯NO:9VKC;<�YZ?>8A`Z`3�OH'�=5H1T:@5m695�?��,N' >:¯\�NO?>\�`� >69Y�NO?>6�YZ?
! 5m\$�9YZN;?]s6C

� ��
Q���6�w
� 	�H��¡c�£¢¥¤-¦p�

� ?x8�BDY_6��@:9Y��� ��@5mB 2+! %/H��¤8;:9Y_85�>`�576�8A?>B[\�N;?>6��9:]8AYZ?��@6,8;:95JBDY_6��9:@Y3�� ��95mB[8;KÐN;?��/�@UT5×BDY3|}5m:�4
5�?��×85 ��@N;?TNOKÐN' >6J8'�;5m?��]6-�9U>85�JU>8��;5/�@Nx6SNO`3�O5.�9UT5e1>:9N��T`�5mKXC�q§�×Y_6 2+! %ûY_6JBD5$hC?T5mB	8O6
#ÏN;`Z`�N"�J6<i�(�9>,Nqrh>?TY3�95e6S5:��N'#C85�O5�?��@6�¨ F5© ¨ ^5©:ª<ª:ª<© ¨�«K¬�(D8',NqM695$�/N5#C`�ND\�8;`�(*1T:@Y3�G8"�@5>, 2+! %¯6­ F5© ­ ^5©<ª:ª:ª<© ­ «¬H6��UT5�:@5��@UT5 2+! % ­N® �}5�`ZN;?���6��@N�8'�;5m?���¨ ® ¬�¨ ® Y_6-�9UT5�N;?T`��x85�O5�?��-�9U>85�\�8A?ÔK�NDBDY3#W�\�9UT50�G8A`� T5�8O6969Y3�O?T5mB\�@N^�@UT5��G8A:@Y_85�T`Z5m6×N5# ­�® ¬t(*��,Hqy�O`�N��>8A` 2+! % BT5$h>?T57B
8AKÐN;?��V�G8A:@Y_85�T`Z5m6g�9UC8"�H�}5�`ZN;?����9N[BDY3|¬5�:@5�?��×85�O5�?��@6<C
� ?]�;5m?T5�:]8A`�YZ?u�4YZ6 2+! % 8A`��;NO:9Y3�9U>KÐ645m8O\]UÔ85�O5�?��XN;?T`��É\�NO?��@:9NO`Z64N;?>50�G8A:@Y_85�T`Z5'C Z 5

5$j6�95m?>BD5mBk�9UT5�6SYZ?��;`Z5$4P�G8A:@YZ8'�T`Z5e8'1�1T:@NO8O\]U��6��K[8AVhY�?���5:�O5�:_��85�O5�?��¯\�N;?>69YZ6��!N'#¬K0 T`3�9Y�1T`�5
��YZ:Q�Q >8;`¨85�O5�?��@6mHT5m8O\]U	\�N;:@:@5m6Q1CNO?>BDYZ?����@NxN;?>5n`�ND\�8;`Y�G8A:@YZ8'�T`Z5'C � ?	NO:@BD5m:+�9N%BTYZ6��9YZ?��' >YZ69U
�C5:���¯5m5�?	\�NOK�K0 T?TY_\�85�9YZN;?�8A?>BQ\�NOK�1� ��@85�9YZN;?	\�N�6��]6eY�?�N' >:JBDYZ6@\�:@5$�@5X5:�;5m?���69YZK� T`_8"�@N;:7H
�¯5e C6S5�BDYO|¬5�:@5�?��4BT5�`_8��QBDY_6��9:@Y3�� ��9YZN;?>6��9N%BTYZ6��9YZ?��' >YZ69Ul�}5$���=5�5�?	KÐ57696@85�O5m6�5:jD\]UC8A?��O5mB
�C5:���¯5m5�?m�hY�:Q�Q >8;`!85�O5�?��@6XN'#e8	69YZ?��;`Z5[:9578A`,8'�;5�?��S(©Y�?��9:]8"4k85�O5�?��XK�57696@85�O5m6[,�8A?>Bp�9U>NO695
�C5:���¯5m5�?X�hY�:Q�Q >8;`~85�O5�?��@6=N5#�BDY3|}5m:95m?��e:@5m8;`~85�O5�?��@6/(ÏYZ?��95m:�4k85�O5�?���K�57696@85�O5m6[,oC

¯ ¤+¡¨ÿ����a���°¢±¤-¦³²p´¶µm¡¨ÿ�
w·�¸º¹t��»x¼[�a����
���¢±¤+¦³¹2½�¾a�a��
���·	¸¿�

EeUT5¯8��G8AYZ`_85�TYZ`�Y3���×N'#T8J:@5m8A`ZY_6��@YZ\t�}5�?>\]U>KÐ8;:9V�N5#T6@8"�@YZ6�hC85�>`�5!8;?>BT T?C6985�9Y_6�hC8'�T`Z5�Y�?>6��@8;?>\�576�H
��YO�@Uk�Q T?C85�T`Z54\�N;KV1T`Z5$jDYO���OH;Y_6!\�:9Y3�9Y_\�8;`�#ÏN;:��9UT5�6��_ >B��Ð8A?>B%BD5:�O5�`ZN'1TKÐ5�?��!N'#1?T5:� 695m8;:@\]U
8A`��;N;:@Y3�9UTK[6<C � ?m�9UT5\�×Y_6 2+! %Ý`ZYO�@5�:]8"�Q >:95xNO?T5x\�8;?T?TN'�eh>?>B 6Q >\]U 8R�}5�?C\]UTK[8A:@V�C ! 5�?�4
6SNO:_� 2+! %/Hw�9UT5Ð6S5m?>69N;:Q4�KÐN'�>Y�`Z5e1T:@N'�T`Z5�K�H¬Y_64YZ?>6Q1TYZ:957BR�6�É8x:@5m8A`/BDY_6��@:9Y��� ��@5mBÇ:9576SN� T:]\�5
8A`Z`�ND\�85�9YZN;?\1T:@N'�T`Z5�KÀ739<�5B~8A?>BQN5|¬5�:]6�6Q >\]UQBT5m69Y�:]85�T`Z5n\]U>8A:]8;\$�95m:9Y_6��@YZ\m6:C
� ? ! 5�?C6SNO:_� 2+! %°�=5%U>8��O5[K� T`3�9Y�1T`Z5Q695�?>69N;:]6^(DÁ F5©:Â<Â:Â Á>Ã/,�8;?>BÌK� >`O�@Y31T`Z5%KÐN��TY�`Z5m6(WÄ F ©:Â:Â<Â Ä « ,���U>YZ\]UÔ8;:95e�9N^�}5e�@:@8O\]V;5mBX�6�z�9UT5�6S5m?>69N;:]6:C�EeU>5��;N�8A`~Y_6��9N%8;`�`ZND\�8"�@5T�9U>:95m5BDYZ6��9YZ?>\$��695�?>69N;:]6/�9N]�9:]8;\]VÇ5m8;\]UÌKÐN��TY�`Z5%?>NhBT5;HÆ6Q ��DRv57\o�0�9Nl���=NÉ695$�@6�N5#J\�N;?>6��9:]8AYZ?��@6<i

��Y_69Y3�TYZ`ZYO���	\�NO?>6��9:]8AYZ?��]6×8;?>B	\�NOK�1C8"�9Y��TYZ`�Y3���	\�NO?>6��@:@8;Y�?��]6:C}<ÆY��' >:95^9�6SU>N"�J6×8A?	5:jT8AKV1T`Z5
��YO�@U�69Y3j�6S5m?>69N;:]6=8;?>Bz���¯NÐKÐN'�>Y�`Z5m6<C

�



Å 8;\]UMKÐN'�TYZ`Z5ÉU>8;6%8 6S5:�%N5#n695�?>69N;:]6V�9UC8"��\m8A?�1CN�6969Y��T`3� BD5:�95m\$�%Y3�mH¯8O6%BD5<1TY_\o�957B
���m�@UT5X�TY�1>8A:Q�9Y3�95X�hYZ69Y��TY�`ZY3���±�;:]851TUÍY�?r�9UT5�`Z5$#��@K�N�6��k1>8;?T5�`�N'#4<�Y3�� T:@5p9�CaqJ`_6SNCH�Y3�[YZ6
:95>�� >Y�:@5mB^�9U>85�J5m8;\]UQKÐN'�TYZ`Z5.�}5�8;6@69Y3�O?T5mB^�9UT:@5�5n695�?>69N;:]6g�9U>85��6@8"�@YZ6�#W�%8Ð\�NOKV1>8"�@Y3�TYZ`ZYO���
:95m`Z85�9YZN;?\��YO�@U	5m8;\]U�N'�9UT5m:<¬��@UTY_6J\�NOK�1C8"�9Y��TYZ`�Y3���%:@5�`_8"�@Y�NO?�YZ6JBT5:1TY_\o�@5mBX�6�^�@UT5e�;:]851>U�YZ?
�9UT5�K�Y_BTBD`Z5e1>8;?T5�`ÆN5#,<�Y3�� T:@5^9'C}<ÆYZ?>8;`�`��;HCYO��YZ6×:95>�� >Y�:@5mBz�9UC8"�×578;\]UÉ695�?>69N;:�NO?T`3�z�9:]8;\]V
8"�XK�N�6���N;?T5�KÐN'�TYZ`�5�C`qÆ1}NO6@6SY��T`Z5�69N;`� ��9YZN;?ÔYZ6X69UTN"��?	Y�?]�9UT5�:@Y3�OU��.1>8A?>5�`�H���U>5�:@5e�9U>5
6S5:�eN'#Y�9U>:95m5�695�?>69N;:]6=8;6@6SY��;?T57Bk�@N�5<�;5�:_�ÐKÐN'�TYZ`�5XY_6=Y�?>BTYZ\m8"�957BS�6�x\�N;?T?T57\o�@Y�?��0�9U>5�KÇ�@N
�9UT5nKÐN'�>Y�`Z5T��YO�@U\�9UT5n`ZY3�OU��e57B��;576eN5#N�9UT5/h��� T:@5'C

È b
È ­

ÈoÉ
ÈoÊ

È:Ë

È$Ì

Í b

Í ­

È b
È ­

È$É
ÈoÊ

È:Ë

ÈoÌ

Í b

Í ­

È b
È ­

È$É
ÈoÊ

È:Ë

ÈoÌ

Í b

Í ­

ÎaÏ�Ð Ã�ÑhÃ ·M�;d]oO�kumivcJ®��;ÅÇfOivumÈ��{d]lÝy{o���jSg�o�z]d

EeUTYZ6�1T:@N'�>`�5mK YZ6Vb	%24k\�N;KV1T`Z5$�@5	6SYZ?>\�5\�=5�\m8A? :957B� >\�5�Y3�V#Ï:9NOKÒ�9UT5R1T:@N'�>`�5mK N5#
1>8A:Q�9Y3�9YZN;?TYZ?���8e�;:]851>UxY�?��@N�\�`�Y��� T5m6¯N5#Æ69YZE�5H�@UT:@5�5V7O9OH�="BPC�ÓJN"�=5:�;5m:mH'�9UT5.�}N' T?>B>8A:_�Ð\m8;695
��UT5�:@5×5<�;5�:_�V1>8AYZ:=N5#Æ695�?>69N;:]6,Y_6e\�NOK�1C8"�9Y��T`Z5;H�YZ6-1}N;`��h?TN;KÐY_8A`Z`3�[69N;`��¤8'�T`Z5;Hh6SYZ?>\�5.�=54\�8;?
:957B� >\�5.�@U>8"�×\m8;695	�@N[8�#Ï578;69Y3�>`�5/Ô>N"�Õ1T:@N'�T`Z5�K YZ?	8��TY31C8A:Q�9Y3�95/�;:]851TUm7Ös>BPC
Z 5�BD5$h>?>548�:]8A?CBDN;K BDY_6��@:9Y��� ��@Y�NO?xN5#~YZ?>6��@8A?C\�5m6!N5# ! 5m?>69N;:[� 2+! %tC�qJ?xYZ?>6��@8;?>\�54N5#

�9UT5/1T:@N'�T`Z5�K Y_6-�;5m?T5�:]8"�@5mBV#Ï:@N;K¿���=N�BTYO|¬5�:@5�?���:@8;?>BDNOKº�O:@8'1TU>6mH'�@UT5/�hYZ69Y3�>Y�`ZYO���k�O:@8'1TU
8A?>BV�@UT54\�N;KV1>85�9Y��TY�`ZY3���0�O:@8'1TUYC�q�1>8A:Q��#Ï:@N;Kf�9U>5�1>8;:@8;K�5:�95m:@6�?6 TK0�C5m:¯N'#~KÐN'�TYZ`�576!8;?>B
?� >K��}5�:=N5#Æ695�?>69N;:]6mH5�¯5�8A`_6SN�6�1}5m\�YO#W�x8�1>8A:]8AKÐ5:�95�:a�9U>85�e\�N;?��9:@N;`_62�@UT5457B��;5�BD5�?C6SY3���ÐN5#
�9UT5.�hYZ69Y3�>Y�`ZYO���k�O:@8'1TU]( ­N× ,¯8A?>B�8*695m\�N;?>B[NO?T5	�9U>85�e\�N;?��9:@N;`_62�@UT5457B��;5XBD5m?>6SY3����#ÏN;:-�9U>5
\�N;KV1>85�9Y��TYZ`�Y3���V�;:]851TUl( ­�Ø ,$C�EeUT576S5	1>8A:]8AKÐ5:�95�:]6!6Q1}5m\�Y3#W���9UT5�YZ?>BD5:1}5�?CBD5�?��+1T:9N��>85�>Y�`ZYO���
N5#�Y�?C\�`� >BDYZ?���8k1C8A:Q�9Y_\$ T`_8A:J57B��;5*Y�?X�@UT5�\�N;:@:9576�1}N;?>BTY�?��k�O:@8'1TUYC�q46��@UT5m695e���=Nk�;:]851TUC6
K�NDBD5m`��9UT5¯:9576SN� T:@\�5m6Æ8��¤8;Y�`_85�>`�52�@N469N;`��;52�@UT5-1T:9N��T`Z5�K�H ­�× 8A?CB ­tØ \�N;?��9:@N;`'�9UT5=?6 TK��}5�:
N5#�\�N;?C6��@:@8;Y�?��@6=YZ?\�9UT5T�O5�?T5m:@85�95mB%Y�?C6��]8A?>\�5m6<C
Z 5eU>8��O5eBT5:�;5m`�N�1C57B*8;?�YZ?>6��@8;?>\�5+�;5m?T5�:]8"�@N;:N#ÏN;:t�@UT5m695e:@8;?>BDN;K BTYZ6��9:@Y3�� ��9YZN;?>62�9U>85�

�;5�?>5�:]8"�9576V�×Y_6 2+! %24�5�?>\�NhBT5mBMY�?C6��]8A?>\�5m6<C Z 5l�}5�`ZYZ5:�;5\�@U>8"� ! 5m?>69N;:[� 2+! %�Y_6x8m�;NhNDB
�C5m?>\]UTK[8A:@V¥1T:@N'�>`�5mKÙ�}5m\m85 >695ÉN5#/�@UT5Ô69Y�KV1T`ZYZ\�YO���MN5#/�@UT5]�O5�?T5m:@85�9N;:7H�8A?>B��}5m\m85 >695;H
8;6^�=5Ç69U>8;`�`�6SUTN"�nH¯N;?T5Ç\�8A? 5m8;69YZ`3�U�;5m?T5�:]8"�@5	5m8;6Q��Ú¤U>8;:@B~Ha T?>6@8"�@YZ6�hC85�>`�5"ÚG6@8"�9Y_6�hC85�T`Z5
Y�?>6��@8;?>\�576+�6�k�Q T?>Y�?��V�@UT5T1>8;:@8;K�5:�95m:@6 ­ × 8;?>B ­ Ø 8'1�1T:@N'1T:@Y_8"�95m`3��C
Z 5�5m?>\�NDBD57B ! 5m?>6SNO:_� 2+! %û8O6×8^�4YZ6 2+! % 8;6+#ÏNO`�`ZN"�J6:iC5m8O\]U	K�N��TYZ`�5�Y_6×8O6969ND\�Y_8"�@5mB

��YO�@U%8nBDY3|}5m:95m?��e85�O5�?��<C'EeU>5�:@5×8A:@5+�9UT:@5�54BDYO|¬5�:@5�?����G8;:9Y_85�T`Z5m6a1C5m:¯85�O5�?��mH;N;?T5�#ÏNO:!578;\]U
6S5m?>6SNO:+�9U>85�H�¯5n?>5�5mBz�@Nx8A`Z`�ND\�85�95.�9NV�@UT5*\�N;:@:9576�1}N;?>BTY�?���KÐN'�TYZ`Z5'C�EeUT5T�G8;`3 T5�BTN;K[8AYZ?
N5#,5m8O\]Ul�G8A:@YZ8'�T`Z5�YZ6��9U>5�695$��N5#!695�?>69N;:]6��@U>8"�X\�8A?ÇBD5$�@5m\o�.�9U>5�\�N;:@:9576�1}N;?>BTY�?��[KÐN��TY�`Z5'C
EeUT5�Y�?��@:@854�8'�;5�?��/\�N;?C6��@:@8;Y�?��@6��}5$���=5�5m?0�@UT5��G8A:@YZ8'�T`Z5m6�N5#}N;?T5�85�O5�?��,8A:@5-�9U>85���@UT5+�9U>:95m5
6S5m?>6SNO:@6=8;6@69Y3�O?T5mBV�@N��@UT5XKÐN'�TYZ`�5�K� C6����}5XBTYO|¬5�:@5�?���8A?>B%K� >6����C5/1>8;Y�:Q4D��Y_6954\�NOKV1>8"�Q4
Y3�T`Z5'CaEeU>5QYZ?��95m:�4k85�O5�?���\�N;?>6��9:]8AYZ?��@60�C5:���¯5m5�?r�9UT5X�G8A:@YZ8'�T`Z5m6�N5#�BTYO|¬5�:@5�?��[85�;5m?��@6Ð8A:@5

;



�9U>85�=8T�OY3�O5�?[6S5m?>69N;:!\m8A?k�}54695�`Z5m\o�@5mBV�6�[8"�!KÐN�6��!NO?T5×8'�;5�?��>C � ?[N' >:!YZK�1>`�5mK�5m?��@8"�@Y�NO?
N5#2�9U>5��×Y_6 2+! % 8;`3�ON;:@YO�@UTK[6+�9UTY_645�?>\�NhBTY�?��%YZ6��9:]8A?>69`_8"�957Bz�9N�8;?	5<�� TY��G8A`Z5�?��H#ÏN;:@K� >`Z854
�9YZN;?R��UT5m:95/�=5�U>8��;5.�@UT:95m5T�hY�:Q�Q >8;`¨85�O5�?��@6-#ÏNO:J5:�O5�:_�x:@5m8A`Æ85�;5m?��mHD5m8O\]UX��YZ:Q�Q >8;`¨85�O5�?��
U>8A?>BT`�YZ?��[8[6SYZ?��O`�5/�G8A:@YZ8'�T`Z5'C

Û ��
Q��¢±¤-¦Ü¹2½�¾a����
���·�¸¿�

� ?Ç�9UT5Ý�=N;:@V :@5:1}N;:Q�957B UT5�:@5Þ�=5 \�N;?>69YZBT5�:@5mBº���=N 6Q1C57\�Y3hC\Þ�4YZ6 2+! % 8A`��;N;:@Y3�9UTK[6mH
q×6Q��?C\]UT:9NO?TN' C6#Pe8;\]V��9:]8;\]VhYZ?��ßqJ`��;NO:9Y3�9UTK (�q×P+EH,-H 8;?>Bàq×6Q�h?>\]UT:@N;?TN� >6 Z 5m8;V�4
2 N;KÐKÐYO�@K�5m?�� ! 578A:]\]U¥qJ`��;NO:9Y3�9U>K�(�q Z 2 ,oC Z 5z1>:9N"�hY_BD5�8]�T:9YZ5$#4N"�;5�:_�hY�5<� N'#H�9U>5m695
8A`��;N;:@Y3�9UTK[60�� ��Ð:95:#Ï5�:��9UT5Q:@5m8;BT5�:0�9Nr7 85A5B+#ÏN;:Ð8ÔKÐN;:@5�\�N;KV1T:@5�UT5m?>69Y3�O5�BD5769\�:9Y�1��9YZN;?cC
Z 5Ð8A`_6SNQBD5m6@\�:@Y��C50�9UT5�KÐNDBDYOh}\�8"�@Y�NO?>6	�9U>85�.�=5�Y�?��9:@NDB� >\�5mBX�@NS�@UT5m695�8;`3�ON;:@YO�@UTK[6:CKq×6
K�5m?��9YZN;?T57B^�}5$#ÏN;:@5;H��=548;6@6Q TKÐ5H�9UC8"�¯578;\]U%8'�;5m?��e\�8;?xN;?T`��ÐU>8A?CBD`�54N;?T5	�G8A:@YZ8'�T`�5�C�EeU>5
?T5�Y��;U6�}N;:]6×N'#=8A?Ò85�O5�?��.¨ ® :95:#Ï5�:.�9N\�@UT5[6S5:��N'#=85�O5�?��@6	�@U>8"��69U>8A:@5�\�N;?>6��9:]8AYZ?��@6	��YO�@U
¨ ® C
EeUT5RáSâ<ãYäNå�æNç�è�ä�èwé�â¥ê�ë�å>ì`í:ç"ë�å>ìYî*ä�ï¿áSð�ïwèwç"îWí<æ�ñ ò�áSê�ó0ô�Y_6x8ÒBDYZ6��9:@Y��� ��957B

8;6Q��?C\]UT:9NO?TN' C6Y�;5m:@69YZN;?�N'#}8�\�`_8;6@6SY_\�8;`��>8O\]V��9:]8;\]VhY�?��×8A`��;NO:9Y3�9UTKXC"EeUTY_6�8A`��;NO:9Y3�9UTK ?T5m5mBT6
8*6��@8"�@YZ\485�O5�?��¯NO:@BD5m:9YZ?��/�@U>8"��BD5$�@5�:@KÐY�?T576¯8;?xN;:]BD5m:9YZ?��e�}5$���=5�5m?k�9UT5.�G8A:@YZ8'�T`Z5m6,N'#Y�9U>5
1T:9N��T`Z5�KXC"qH�;5m?��@6� >695����=N×VhYZ?>BT6/N5#CK�57696@85�O5m6Y#ÏN;:�6SNO`3�hYZ?��H�@UT5+1T:@N'�T`Z5�KÝ?S�<�¯KÐ5m6@6@85�;576
8A?>Bu���_õ��<�>��KÐ5m6@698'�;5m6<C�qH�O5�?��@6eYZ?TY3�9Y_8"�@5/�9UT5*695m8;:@\]Uz�6�%8;6@6SY��;?>Y�?��[8;?�YZ?TY3�9Y_8A`Y�G8A`� T5/�@N
�9UT5mY�:N�¤8;:9Y_85�>`�576:C>qJ?�85�O5�?��Æ\]U>8;?��;5761Y3�@6Y�G8;`3 T5g��UT5�?nY3��BT5$�957\o�]6`�9UC8"�ÆY3�ÆY_6~?>N5��\�N;?>69Y_6��@5�?��
��YO�@UX�9UT5�8O6969Y3�O?TKÐ5�?��@6eN'#�U>Y3�OUT5�:�1T:@YZN;:@YO���x?>5�Y��;U6�CNO:@6mHD8A?>B�69NÐYO�×K[8;Y�?��@8;Y�?C6�8A?	85�O5�?��
��YZ5:�nH6��UTY_\]U�\�N;?>69Y_6��]6!N'#`�9UT5/�G8A:@YZ8'�T`Z5×8;6@6SY��;?>K�5m?��@6¯N5#¨Y3�@6=UTY��;UT5m:g1>:9YZN;:@YO����?T5mY3�OU��}N;:]6<C
Å 8;\]Ul�9YZK�5Ð8A?Ë85�O5�?��X8O6969Y��;?>6�8^�G8A`� T5��9NQY3�@6.�G8A:@YZ8'�T`�5OHCY3�nYZ6@6Q T5m6	�9U>5X�>��K�57696@85�O5

�9N�Y�?�#ÏN;:@K YO�]6n6S5:��N'#¯`ZN"�¯5m:	1T:@YZN;:@YO����?T5mY3�OU��}N;:]6X85�}N' ��.�9U>YZ6X?T5<� 8O6969Y3�O?TKÐ5�?��<C Z UT5m?
8A? 8'�;5m?���YZ6�?TN'�Ð8'�T`Z5^�9Nph>?>B 8A?M8;6@6SY��;?TKÐ5m?��Ð\�NO?>6SY_6��95�?�����YO�@U Y3�@6�UTY��;UT5m:01>:9YZN;:@YO���
?T5�Y��;U6�}N;:]6�H/Y3��6S5m?>BT6[8U���_õ��<�>��KÐ5m6@698'�;5z�9Nu�9U>5	`�N"�=5m6��k1T:9YZN;:@Y3��� 85�;5m?��[8;KÐN;?��u�9U>5
85�;5m?��@6-�9UC8"�JU>8��O5	�G8A:@Y_85�T`Z5m6eYZ?\�9UT5k�K�Qõ��<�>�"C�q¿���_õ��>�>�XKÐ5m6@698'�;5X\�N;?C6SY_6��]6eN5#�8Ð6� ��C6S5:�
N5#K�9UT5�85�O5�?����hY�5<�U�9U>85�=BDNh5m6!?TN5�g1C5m:9KÐY3���9U>5485�O5�?��2�9Neh>?>Bx8�\�N;?>69Y_6��@5�?��¯8;6@69Y3�O?TKÐ5�?��
#ÏN;:xY3�@695�`3#�C-qö���_õ��>�<�ÉKÐ5m6@698'�;5É\�8' >695m6V�@UT5É:@5m\�5mY3�O5�:x8'�;5�?��k�@N :957\�NO:@Br�9U>5É:957\�5mY3�O5mB
���_õ��>�<��8;6J8�?T5<�³\�N;?>6��9:]8AYZ?���8;?>Bz�9NV�@:Q�S�9NVh>?>B	8;?	8;6@6SY��;?TKÐ5m?��J\�N;?>69YZ6��95m?��+��Y3�9U	Y3�@6
UTY3�OUT5�:N1T:@Y�NO:9Y3���4?>5�Y��;U6�CNO:@6¨8A?>BT��Y3�9U�8A`Z`'�@UT5!:@5m\�N;:]BD5mBn\�N;?>6��9:]8AYZ?��@6<C � #��9UT5g�9N�1�4P1T:9YZN;:@Y3���
85�;5m?��ÆY_6�#ÏN;:]\�5mBT�9N.�>8;\]V��9:]8;\]V¬H>�C57\�8' >6S5¯YO�,\m8A?T?TN'�Nh�jT�9UT5+1T:@N'�T`Z5�K§�6��8O6SVhYZ?��484UTY��;UT5m:
1T:9YZN;:@Y3���[?T5�Y��;U6�}N;:+�9N[\]U>8;?��;5XY3�@6J8O6969Y��;?TKÐ5�?��7H��@UTY_6�KÐ5m8A?C6-�9U>85���9UT5T1T:@N'�>`�5mK U>8;6e?>N
6SNO`3 ��@Y�NO?YCYv4?R�9UT5�N5�@UT5�:4U>8A?CB1HK��UT5�?R�@UT5Ð6��D6��95�K :@5m8O\]UT5m6J8�6��]8"�@5���UT5m:95�8A`Z`�8'�;5�?��]6
8A:@5�U>8'1�16�R��YO�@Uu�9UT5mY�:�\: T:9:@5�?��n8;6@6SY��;?>K�5m?��@6V(Ï?TNm�K�Qõ��<�>��KÐ5m6@698'�;57648;:95��;5m?T5�:]8"�@5mB�,�H
�9UTY_6�KÐ5m8;?>6-�9U>85���9UT5�8'�;5m?��]6=U>8��;5.#ÏN' >?>B�8�69N;`� ��@Y�NO?YC
EeUT5RáSâ<ãYäNå�æNç�è�ä�èwé�â±÷Æø6ë�ìKù$ú0èwñ±ñ¥îWí<ñ¥ø�äKímûYø6ë�ç"å�æüázð*ï�è�ç"îWí>æNñ ò�á�÷ýú�ô

\�8A?&�}5%695�5m? 8;6�8	KÐNDBDY3hC\�85�9YZN;?ÒN5#+�@UT5zq4P-E 8;`3�ON;:@YO�@UTKXCcEeUT5^1T:@YZKÐ8;:Q�ÇBDYO|¬5�:@5�?C\�5m6
8A:@5X8O6g#ÏN;`Z`�N"�J6<C�q°1T:@Y�NO:9Y3���k�G8A`� T5XYZ6�BD5:�95m:9KÐYZ?T5mBz#ÏN;:�578;\]U\�G8A:@YZ8'�T`�5OHD8A?>BS�9UT5T1>:9YZN;:@YO���
�¤8;`3 >5[YZ6�\�N;KÐK0 T?TY_\�8"�@5mBu >69Y�?��X�9UT5p�>�ÐKÐ5m6@6@85�;5�C Z UT5�?m�@UT5%\: T:9:@5�?��*8O6969Y3�O?TKÐ5�?��nYZ6
?TN5��\�NO?>6SY_6��95�?��t��YO�@U��@UT5�85�O5�?����hYZ5:�nH>�9U>5e8'�;5m?��/6S5m`�57\o�]6�8×?T5<�Í\�NO?>69YZ6��95m?���8;6@69Y3�O?TKÐ5�?��
�9U>85��KÐYZ?TY�KÐYZE�576c�@UT5=?� >K��}5�:/N5#>\�N;?>6��9:]8AYZ?��N�hY�NO`Z85�9YZN;?>6c��YO�@U�`ZN"�=5�:c1>:9YZN;:@YO����?T5mY3�OU��}N;:]6<C
Z UT5�? 8;? 85�;5m?��n\m8A?T?>N5�Th>?>BÍ8	\�N;?C6SY_6��@5�?��e�G8A`� T5x8A?CBm�;5�?>5�:]8"�9576n8�?T5:�ý�K�Qõ��<�>�GH�Y3�
6S5m?>BT6��9UT5����_õ��>�>�×KÐ57696@85�O5��9N�8A`Z`}Y3�@6¯?T5mY3�OU��}N;:]6mH�8;?>B[YZ?>\�:@5m8O6S576,Y3�@6-1T:@Y�NO:9Y3����NO?T5� >?TYO�

�



N"�;5�:a�9UT54KÐ85jDY�K[8A`w1T:@Y�NO:9Y3���*N'#~YO�]6!?T5mY3�OU6�CNO:@6<C'EeUT5m?~HOY3��hC?>BT6=8T�G8A`� T5×\�NO?>69YZ6��95m?��g��YO�@U
UTY3�OUT5�:+1T:@YZN;:@YO���[?T5mY3�OU6�CNO:@6=8A?>B�YZ?�#ÏN;:@K[6¯Y3�@6e?>5�Y��;U6�CNO:@6g��Y3�9U±�<�4KÐ5m6@6@85�;576:C � #Æ?>N�?>5:�
���_õ��>�<��\�8A?\�}5T�;5�?>5�:]8"�957B1H��9UT5�8'�;5m?����e8AY3�@6-#ÏNO:+�9UT5n?T5:j6�JK�57696@85�O5'C
EeUT5�KÐN�6��nN'�6�hYZN' >6.�e8��QN'#¯YZ?��9:@NhB� >\�YZ?��Q:@8;?>BDN;KÐYZEm85�9YZN;?ÔYZ?m�×Y_6 2+! % 8;`3�ON;:@YO�@UTK[6

YZ6	�6�Q:]8A?CBDN;KÐYZE�YZ?��^�@UT5��G8A`� T5Ð6S5m`�57\o�@Y�NO?Ô6��@:@85�95<�'�\ >6S57BR�6�\�9UT5Ð85�O5�?��@6<C � ?]�9UT5Vq×P+E
8A`��;N;:@Y3�9UTKü�9UTY_6×Y_6×BTN;?T5e�6�\1C5m:�#ÏNO:9KÐYZ?��%8k >?TYO#ÏNO:9K :]8A?>BDNOKþ�G8;`3 T5�6S5m`�57\o�9YZN;?¨HC8AKÐNO?��
�9UT5*695$�4N5#2�G8A`� T5m6J\�N;?>69Y_6��@5�?�����Y3�9UX�9U>5*85�O5�?��H�hY�5<� 8;?>B\�9U>5^���_õ��>�>�n`ZYZ6��mHC5:�;5m:Q�^�9YZK�5
�9UT5*8'�;5m?���Y_6�#ÏNO:@\�5mBS�9N%695�`Z5m\$�×8Ð?T5:�Ý�G8A`� T5'C � ?z�@UT5�q Z 2 8;`3�ON;:@YO�@UTK�H��¯5n:]8A?>BTN;KÐY�Em5
�9UT5�6S5m`�57\o�9YZN;?	N'#2�9UT5��¤8;`3 >5�8AKÐNO?��V�9UT50�G8A`� T5m64\�N;?C6SY_6��@5�?�����Y3�9UR�@UT5�8'�;5m?��	��YZ5:�Ý8;?>B
�9UT5e?TN��;NhNDB�`ZYZ6��mHA8;?>Be�@U>8"��KÐYZ?TY�KÐYZE�5-�9U>5=?6 TK0�C5m:/N5#w�hYZN;`_8"�@5mB*\�N;?>6��9:]8AYZ?��@6<C"EeUTYZ6N#ÏNO:9K
N5#>:]8A?>BTN;KÐY�E78"�@Y�NO?�YZ6�8A?C8A`ZN'�;N� >6`�@N��@UT5e:@8;?>BDNOK�YZEm85�9YZN;?/�@5m\]UT?TY��� T5m6� >695mB*Y�?0�>8;\]V��@:@8O\]V
6S578A:]\]U�8A`��;NO:9Y3�9U>KÐ6<C
q ?TN"�;5m`a�=8��ÔN5#�:@8;?>BDNOK�YZE�YZ?��\�9U>5%6S578A:]\]U~H1:@5�`Z5:�G8A?���YZ?m�9UT5x\�N;?��95:j���N5#��×Y_6 2+! %

8A`��;N;:@Y3�9UTK[6mH}Y_6/�6�ÉYZ?��@:9NDB� C\�YZ?��S#ÏNO:@\�5mBÇBD5�`_8��D64YZ?u�9UT5[BD5m`�Y��;5m:Q�	N'#¯KÐ5m6@6@85�;576:C`�45�`_8��D6
Y�?��9:@NDB� >\�5�:]8A?CBDN;KÐYZEm8"�@Y�NO?S�}5m\m85 >695��@UT5nN;:]BD5m:=YZ?\��UTYZ\]UQKÐ5m6@698'�;576=8;:9:@Y��;5H�@N��9UT5/�]8A:Q4
�;5$�[85�O5�?��@6�BD5:�95�:@KÐY�?>5m60�9UT5�NO:@BD5m:*YZ?r��U>YZ\]U¥�9UT5	695m8A:]\]U 6Q1>8;\�5�Y_60�9:]8��;5�:]695mB`C�n	N;:@5
\�N;?C\�:@5$�95m`3�OH¬5:�;5m:Q�\�@Y�KÐ5[8A?Ë85�;5m?���U>8O6	�9N	6S5m?>BÔ8�KÐ5m6@698'�;5OH}Y3�/#ÏN;`Z`�N"�J6��9U>50#ÏNO`�`ZN"��YZ?��
1T:9ND\�5mB� T:@5'i
9'C+÷£îWí<æm1>:9N��>85�TYZ`ZYO���eÿNi� i�� :>¬
ø6ð*â>øl(W��Y3�9UX1T:@N'�>8'�TYZ`�Y3���](�9��\ÿ�,Q,� i��§A�¬

8�C�BD5�`ZY��;5�:+�@UT5nKÐ5m6@698'�;5.��YO�@U	BD5�`_8�� �
Pg��BD5m`�Y��;5m:9YZ?��%8[KÐ57696@85�O5T��YO�@UÔBD5�`_8�� � �=5�KÐ5m8;?R�9U>85���@UT5�8'�;5�?��×YZ?�#ÏNO:9K[6JY3�@6�\�NOK�4
K� T?TY_\�85�9YZN;?xYZ?��95m:�#©8O\�5��@U>8"�=YO��6SU>N' T`_BV�=8;YO� � 695m\�N;?>B>6��}5$#ÏNO:95×BT5�`ZY3�O5�:@Y�?��e�9UT54K�57696@85�O5
�9UT:@N' ��OU��9UT5Ç\�N;KÐK0 T?TY_\�8"�@Y�NO?û?T5$���=N;:@VKC�EeUT5l1C8A:]8AKÐ5$�@5�:��ÒY_6k�9U>5l#Ï:]8;\o�@Y�NO? N5#T�9U>5
K�578A?Ì\�NOKÐK� T?TY_\�85�9YZN;?ÒBD5�`_8��Ç8OBTBD57Bp�6�]�9UT5x8'�;5�?��>C � ?ÒN' T:nYZKV1T`�5mKÐ5�?��@85�9YZN;?ÌN5#-�9U>5
8A`��;N;:@Y3�9UTK[6mH5�9U>YZ6=6��@:@85�95<�'��YZ6g1C5m:�#ÏNO:9KÐ57Bk�6�� C6SYZ?��e�@UT54695�:_�hYZ\�5m6!N5#`�9U>5�BDY_6@\�:@5$�9545:�O5�?��
6SYZK� T`_8"�@N;:2�@U>8"�e8A`Z`�N"�û6Q1C57\�Y3hC\×BT5�`_8��h62�9N��}548'1�1T`ZY�57B[6S5m`�57\o�@Y3�O5�`���YZ?k�9U>54BD5m`�Y��;5m:Q��K�576�4
698'�;5/�� >5: T5nN'#Æ5m8O\]UQ8'�;5m?��>C
Z 5�UC8��;5�8A`_69NxBD5:�O5�`ZN'1}5mB\�9U>5e#ÏN;`Z`ZN"��Y�?��xBT5m\�5m?��9:]8A`ZY�Em5mBQ:9576��]8A:Q�9YZ?��x6��9:]8"�95<�'�Q6� TY3��4

85�T`Z5�#ÏNO:c�@UT5+q×P+E 8A`��;NO:9Y3�9U>K\i<�9U>5¯UTY��;U>5m6���1T:@YZN;:@YO���X85�O5�?��N >695m6/8H�9YZK�5mN' ��/KÐ5m\]U>8;?TY_6SK
�9N×BD57\�Y_BD5���U>5�?�8�:@5m6��@8;:��¨69UTN' >`ZB/�}5�1}5�:Q#ÏN;:@KÐ5mB`C � �c1C5m:�#ÏNO:9K[6Y�9UT5,:@5m6��@8;:��Y�6�X\]U>8A?��;YZ?��
YO�]6a�G8A`� T5×85�!:@8;?>BDNOKy#Ï:@N;Ky�@UT5×695$�!N'#`�¤8;`3 >5m6!\�N;?>69Y_6��@5�?��a��YO�@UV�9UT50���_õ��>�>����`�578A:@?T5mBÐ69N
#©8A:>C�EeUT5�?~HDY3�J6S5m?>BT6e�>��KÐ5m6@698'�;5m6��9NÐY3�@6e?T5mY3�OU6�CNO:@6mH��9U6 >6+1T:@NDB� >\�YZ?��Ð8�:9576��]8A:Q�=N'#c�9U>5
6S578A:]\]Up1T:@ND\�57696mH`�� �����Y3�9U>N' ��e#ÏNO:Q�O5$�Q�9YZ?��X�9UT5R�K�Qõ��>�<�"�X`Z5m8;:9?>5mB`CYEeUTY_6�:@5m6��@8;:���6��9:]8"�Q4
5:�'�ÒY_6�BTYO|¬5�:@5�?���#Ï:9NOK �@UT5Q:9576��]8A:Q��6��@:@85�95<�'�u >6S57B YZ? \�5�?��9:]8A`ZY�Em5mBm1T:@ND\�57B� T:@5m6mHÆ6Q >\]U
8;6�:@8;?>B64k6985�9Em7 ;'B�H2�}5m\m85 >695\�9UT5	695m8;:@\]U YZ6Ð?TN'�[:9576��]8A:Q�95mB±#Ï:9NOK 69\�:@85�@\]U~Ht�� ��x:@85�9UT5m:
�C5m?T5$h��]6+#Ï:@N;Kx1T:@YZN;:�KÐYZ6��@8;V;576�6SYZ?>\�5n8;`�`~8'�;5�?��]6e:95:�@8AYZ?z�9UT5k�K�Qõ��<�>���oC

� ¢p�g¸	�.½�¡�
H
��
�ß¦]�����/½�¡c�Ý�a¼r��
���¢±¤+¦¶¹2½�¾��a��
���·	¸º�Õ�!ÿ
¤+¡¨ÿ����a���°¢±¤-¦

q×6nKÐ5�?��@Y�NO?T5mBË5m8;:9`ZYZ5�:7H`��UT5�?Ì6��Q >B��hYZ?��	BDY_6��@:9Y��� ��@5mBÌ8A`��;NO:9Y3�9U>KÐ6�Y3�*Y_6nY�KV1}N;:Q�@8;?��/�@N
#©8;\o�@N;:JYZ?X�9U>5e1TU6�D6SY_\�8;`¨\]U>8A:]8;\$�95m:9Y_6��@YZ\m6=N5#t�9UT5�BDYZ6��9:@Y��� ��957B�5�?6�hY�:@N;?>K�5m?��<C><>N;:J5:jD8;K�4

=



1T`�5OH:�@UT5g�9:]8"{x\a1>85���@5�:@?>6Æ8;?>BT1>8O\]V;5:��4�`�5<�;5�`'�C5mU>8��hY�NO:¨N5#T?>5$���=N;:@Vh6Æ\�8;?�8"|¬5m\o���9U>5!N;:]BD5m:
Y�?^��U>YZ\]U[KÐ5m6@6@85�;576�#Ï:9NOK�BTYO|¬5�:@5�?��=8'�;5m?��]6,8A:@5JBD5m`�Y��;5m:957B��9N�578;\]UÐN5�@UT5�:7HO69Y3�O?TY3hC\�8;?��@`3�
Y�KV1>8O\o�9YZ?��X�@UT5xBDY_6��@:9Y��� ��@5mBÒ6S578A:]\]Up1>:9ND\�57696<C`E¨N	YZ?6�;576��@Y3��8"�950�9U>5m695[V�YZ?>BT6�N5#e5$|¬5m\o�]6�H
�¯5�U>8��;5�BD5:�O5�`ZN'1}5mBË8A?ÇY�KV1T`Z5�KÐ5�?��]8"�9YZN;?ÇN5#g�9UT5[8A`��;NO:9Y3�9U>KÐ6.q×P+E 8;?>Buq Z 2  >69Y�?��
�9UT5 2 NOKÐK� T?TY_\�85�9YZN;?kbJ5:���¯NO:9VD6 2 `_8;6@6��~Y��T:]8A:_�S( 2 b 2 �N,�7 �"BDC'EeU>YZ6!`�Y��T:]8A:_�e1T:@N"��Y_BD576�8
BDYZ6@\�:@5$�@5$4�5:�O5�?��,?T5$���=N;:@V�69YZK� T`_8"�@Y�NO?�5m?6��YZ:@N;?TKÐ5�?��a��Y3�9U%8*\�N;KV1T`Z5$�@5×695$�!N'#1\�N;KÐK� >?TYO4
\�8"�@Y�NO?nN;:@Y�5m?��95mBn\�`Z8O69695m6<C:EeUT5¯?T5$���=N;:@V469YZK� T`_8"�@N;:¨8;`�`ZN"�J6Y >6Y�9N4:9578A`ZYZ6��9Y_\�8;`�`��×KÐNDBD5�`��9U>5
K�57696@85�O5=BT5�`ZY3�O5�:_�nK�57\]U>8A?>YZ69K[6/N5#w�G8;:9YZ5mB�BDY_6��@:9Y��� ��@5mBÐ\�NOK�K0 T?TY_\�85�9YZN;?*5m?6��YZ:@N;?TKÐ5�?��]6
:@8;?��;YZ?��0#Ï:9NOKx��YZBT5$4k8A:@5m8�\�N;KV1� ��95�:�?>5$���=N;:@Vh6g�@Nk��Y�:@5�`Z5m6@6e6S5m?>6SNO:�?T5$���=N;:@VD6:C
EeUT5�:9576� >`O�]6,6SU>N"��?�YZ?V�9UTY_6,695m\$�9YZN;?ÐU>8��;5+�}5�5m?[N'���]8AYZ?T5mBÐ8;\m\�NO:@BDYZ?��	�9N/�@UT5�#ÏN;`Z`ZN"�+4

Y�?��[6@\�5m?>8A:@Y�NwC�EeUT5n\�N;KÐK0 T?TY_\�8"�@Y�NO?�`ZYZ?TVD6+ >6S57B^#ÏNO:J\�NOK�K0 T?TY_\�85�9YZN;?S�}5$���=5�5m?X��YZ:Q�Q >8;`
85�;5m?��@6eN5#�BDY3|}5m:95m?��J:9578A`~85�O5�?��@6T(©Y�?��@5�:Q4�8'�;5�?���\�NOK�K0 T?TY_\�85�9YZN;?w,e8;:95XKÐNDBD5�`Z5mB�8;6e:]8A?�4
BDN;K ?T5<�O85�9Y��;5*5:j�1CNO?T5�?��9Y_8A`�BDY_6��9:@Y3�� ��95mBÇBD5�`_8���`�YZ?TVD6mH���Y3�9UÒ8�K�578A?ËBD5�`_8���N5#�9��9YZK�5
 T?TY3�<C�EeUT5X\�NOK�K0 T?TY_\�85�9YZN;?x`ZY�?>Vh6+ C6S57B^�6���9UT5/�hY�:Q�Q C8A`185�O5�?��@6¯N5#Æ8*:9578A`185�O5�?��.(©Y�?��@:@854
85�;5m?���\�NOKÐK� T?TY_\�85�9YZN;?w,¨8A:@5,KÐNDBD5�`Z5mB�8;6ch�jD5mB*BT5�`_8���`ZYZ?TVD6�H>��YO�@U�84BD5�`_8��XN5#c9>A����2�9YZK�5
 T?TY3�@6<C Z 5� >695Th�jD57B	BD5�`_8���`ZYZ?TVD6H�}5m\�8' >695e�¯5�\�N;?C6SY_BD5�:��9U>85�48x695$��N5#2�hY�:Q�Q >8;`Æ8'�;5�?��]6
�¯NO:9V[YZ?>69YZBD5�8V1>:9Y��G8"�95n\�N;KV1� ��]8"�9YZN;?�?TNDBD5/�@U>8"�×8;`�`ZN"�J6g�9UT5mKü�@N[\�N;KÐK0 T?TY_\�8"�@5/��YO�@U
5m8;\]U�N5�@UT5�:+��Y3�9U�BD5mBDY_\�85�957B�\�N;KÐK� T?>YZ\m8"�9YZN;?�`�YZ?TVD6<C6EeU>YZ6�6@\�5m?>8A:@Y�N�\�N� T`ZBQ\�NO:9:@5m6Q1}N;?>B
�9N�8%UT5m8��6�Q`�N�8;B	?>5$���=N;:@VQ69YO�_ >8"�@Y�NO?l��UT5m:95�Y�?��95m:�4k85�O5�?��×BD5m`Z8��\Ô� >\$�Q >85�9YZN;?>64N'�}5:�\�@N
�9UT5/�� T5: TYZ?��0�9YZKÐ5	1T:@ND\�57696¯N;?xYZ?��95m:9KÐ5mBTYZ85�9546Q�D6��@5�K[6<C6EeU>5�#©8O\o�9NO:!N'#�9<A�A'A�BDY3|¬5�:@5�?>\�5
�C5:���¯5m5�?X�9U>5T���¯NxBT5�`_8��h6e:@5$ÔC5m\o�]6+�9UC8"�� >6Q >8;`�`���YZ?��9:]8"4k85�O5�?��e\�N;KV1� ��]8"�@Y�NO?	YZ6�`Z5m6@6J5:j64
1C5m?>6SY��;5	�9UC8"��Y�?��@5�:Q4�8'�;5�?��¯\�N;KÐK� >?TYZ\m8"�@Y�NO?YC � ?^�9U>5�`_8;6���6S57\o�9YZN;?%N5#c�@UT5.1>851}5�:+�=5	��YZ`�`
6S5m5nUTN"�³BTYO|¬5�:@5�?��×BD5m`Z8��%BTYZ6��9:@Y3�� ��9YZN;?	KÐNDBD5�`_6�N"�O5�:-�9UT5*Y�?��95m:�4k85�O5�?��J\�NOK�K0 T?TY_\�85�9YZN;?
`�YZ?TVD6J\�8;?�YZKV1>8;\$�+�9UT5T1}5�:Q#ÏN;:@K[8A?>\�5�N'#N�@UT5�8A`��;NO:9Y3�9U>KÐ6<C

��� � ��� � ��� � ��� �
������ ���� ���� �

� �
���� �

��� ���� �
��� � !

��"$#&%

ÎaÏ�Ð Ã('>Ã G g�jvy�unu�t¨�vg�jvy{��úDg�È��{d4y{oO��jSgmo�z@d]�=p;d]fDd]o�pOy{o��XumoÐjv°�d×pOd@o��ky�j���fhg�iSgmlnd@jvd@i,tZumi!jv°�dJ�Ay��ky��
ÈOy{��y�js����iSgmf�°�Ù*),+mÜ,g�ohp�jv°�d�p;d]o��ky�j��*f�g�iSgmlnd9jvd@i,t_umi,jv°Odez]u7lnf�g�jvy{È�y{�{y�j����miSg�f�°QÙ*).-]Ü
<TN;:ÐN� T:Ð5$j�1C5m:9YZKÐ5�?��@8;`�:9576� >`O�]6�Ht�=5�\�N;?>69Y_BD5�:@5mB BTYO|¬5�:@5�?��x6S5:�@6ÐN'#4YZ?>6��]8A?>\�5m6���Y3�9U��
K�N��TYZ`�576*8A?CB�9>�	695�?>69N;:]6mH`��YO�@U 5:�O5�:_�Ç695$���O5�?T5m:@85�95mBm��Y3�9U BTYO|¬5�:@5�?��0�G8;`3 T576T#ÏNO:e�9U>5
1>8A:]8AKÐ5$�@5�:]6 ­tØ 8;?>B ­�× HD:@8;?��;YZ?���#Ï:9NOKxA�C�9��@NVA�C /�C Å �;5m:Q�[695$�J\�NO?��]8AYZ?>6.9(/*Y�?>6��@8;?>\�576�H
�;Y���YZ?��X8H�@N5�]8A`D?6 TK��}5�:/N'#�@�9eBT85�@8	1CNOY�?��@6<C Å 8O\]U*YZ?>6��]8A?>\�5¯UC8;6t�}5�5�?�5$jD57\$ ��@5mB0/	�@Y�KÐ5m6
��YO�@UÉBDYO|¬5�:@5�?��×:]8A?CBDN;K 6S5m5mBT6<CwEeUT5n:@5m6Q T`3�@6×:95<1CNO:��@5mBQY�?X�@UTY_6×695m\o�@Y�NO?X�¯5m:95nN����@8;Y�?T57B
 >6SYZ?��[8Ð6S5>�� T5�?��9Y_8A``�G8;`3 T5�695�`Z5m\$�9YZN;?z#W T?>\$�9YZN;?\#ÏN;:+�@UT5�BDY3|}5m:95m?��×8;`3�ON;:@YO�@UTK[6:C

<ÆY��' >:9508x6SUTN"�J6��9UT5�:@85�9YZNxN5#!6@8"�@YZ6�hC85�>`�5�YZ?>6��@8;?>\�576×8;648V#W T?>\$�9YZN;?ÉN'# ­ Ø 8;?>B ­ × C
Z UT5�?u�CN'�9Um1T:@N'�>8'�TYZ`�Y3�9YZ5m6�8A:@5�`ZN"�nH��9UT5ÐYZ?>6��@8A?C\�5m6/�O5�?T5m:@85�957BÉ8A:@5�KÐN�6��@`3�l >?>6985�9Y_6�h�4
85�T`Z5'Cav4?&�9U>5%N5�@UT5�:�U>8;?>B1HN#ÏN;:*U>Y3�OU±1T:@N'�>8'�TY�`ZY3�9YZ5m6�K�N�6���N5#��@UT5%YZ?>6��@8A?C\�5m6�8A:@5%6@8"�Q4

s



YZ6�hC85�>`�5�CKEeU>50�@:@8;?>69YO�@Y�NO?]�}5$���=5�5�?p�9U>5Ð6@8"�@YZ6�hC8'�T`�5�8A?>Bp T?>6@8"�@YZ6�hC8'�T`�5�:@5:�;YZN;?C6×ND\�\: T:]6
��YO�@UTY�?Ì8�:95m`Z85�9Y��;5m`3�	?>8;:9:@N"� :@8;?��;5�N5#g�9UT576S5[\�N;?��9:@N;`�1>8A:]8AKÐ5:�95�:]6mH}8;?>8A`ZN'�ON' >6��9N\�9U>5
1TU>8;695.�9:]8A?>69Y3�9YZN;?QY�? 2+! %U1T:@N'�T`Z5�K[6mHc�(1Öõ21ZH>YZ? ! q2Eº7O9>A"BPC
qJ`_6SNX\�NO?>6SY_6��95�?�����YO�@U0�O5�?T5m:@8;` 2+! %p1T:@N'�T`Z5�K[6mH��¯5=N'�>695�:_�;5��9U>85�N�@UT5+1TU>8O6S5g�9:]8A?>69Y34

�9YZN;?x\�NOY�?C\�Y_BD5m62��Y3�9U^�9UT5J:@5:�OY�NO?0��U>5�:@5��9UT5×U>8A:]BD5m6��,YZ?>6��]8A?>\�5m6�ND\m\$ T:>C;<�Y3�� T:@5��n6SU>N"�J6
�9UT5xKÐ578A? 69N;`� ��9YZN;?u�9YZKÐ5^��Y3�9U :@5m6Q1C57\o�T�@NR�9UT5S1>8A:]8AKÐ5$�@5�:]6 ­�Ø 8A?CB ­N× CNq46*\m8A?&�}5
?TN5�@5mB1H'�9UT5JUC8A:]BD5m6��,Y�?C6��]8A?>\�5m6�`ZY�5×N;?V�9U>5×BDY_85�;NO?>8A`6�@U>8"�=BD5$h>?>5m62�@UT5H1TUC8;695��9:]8A?>69Y3�9YZN;?
E�N;?>5;HY��Y3�9U 8X1}5m8;Vl#ÏN;:*Y�?>6��@8;?>\�576T��Y3�9U 8�`ZN"� ­ Ø �G8A`� T5�CNEeUT5xBT8;:9VË8A?>BË`ZY3�OU��*6SNO`�Y_B
`�YZ?T5m6xN"�;5�:@`_8AY_B N;?r�9U>5	K�576SUûBD5<1TY_\o�k�9U>5	`�ND\�85�9YZN;?MN5#.�9UT5	Y_69N54�`�YZ?T5m6�#ÏNO: ­436587 � A Â 88A?>B ­436587 �ÀA Â @TH/:@5m6Q1C57\o�@Y3�O5�`��;H�8;6V1}5�:��9U>5R1TU>8;695z�9:]8A?>69YO�@Y�NO? 6Q T:Q#©8;\�5QN5#X<�Y3�� T:95R8�Cq×6�KÐ5�?��9YZN;?T57BR�}5$#ÏN;:@5;Hw�9U>5 ! 5m?>69N;:[� 2+! %�1T:9N��T`Z5�K YZ6/b	%24k\�N;KV1T`Z5$�@5�N;?>`3�X��UT5m?Ô?TN'�
8A`Z`c�@UT5�695�?C6SNO:@648A:@5�\�NOKV1>8"�@Y3�T`Z5��}5$���=5�5m?l�@UT5�Kö( ­ Ø:9 9�,e7Ös>B�H¬69N^�@UT5�1>8A:]8AKÐ5$�@5�: ­ Ø
\�N' >`ZBÇ6S5<1>8A:]8"�@5�:95<�;YZN;?>6×N5#¯BTYO|¬5�:@5�?��XK�578A?Ô\�N;KV1� ��]8"�@Y�NO?>8A`/\�NOK�1>`�5:jhY3���;H18O6×YZ?ÔN'�9UT5m:
K�Y3jD5mBp%-Ú"b	%24k\�NOK�1>`�5:�95�1>:9N��T`�5mK[6×`ZY�VO5V82;	1�4 ! q2Ex739<A"B�8A?CBp8<;	1�4 2 v=�Õ7O9���BPC�EeUTY_6�YZ6
1>8A:Q�9Y_\$ T`_8A:@`��k��Y_69Y3�T`Z5nYZ?z�@UT5XKÐ5m8A?\�@Y�KÐ5�BDY_6��@:9Y��� ��@Y�NO?\#ÏN;:Hq Z 2 Y�?	<�Y3�� T:@5/��C

>@?,A

B�C D B�C E B�C F B�C G

H�IB�C D
B�C E

B�C F
B�C G

H J

BK6B&BD&B&BL&B&BEMB&BAONQP�R4SUT�N V$W

X Y[Z

\�] ^ \�] _ \�] ` \�] a

b�c\�] ^
\�] _

\�] `
\�] a

b d

\^&\&\&\_M\&\&\`&\&\&\
eOfQg�h4iUj�f k$l

ÎaÏ�Ð Ã(m>Ã ß�d-g�oÐ�ku7�{�;jvy�umoÐjvy{lnd=Î,y�jv°�ivd]�kfDd]z@j,jvun) + g�ohpo) - t_u�ie·¯Ú/Û gmo�p�· Ä ®Ìgm�{�7u�ivy{jv°Oln�
Z 5nN��>6S5m:Q�O5.�9U>85���9UT5nKÐ5m8;?\�9YZK�576+�9Nx69N;`��;5n8;?QYZ?>6��@8;?>\�5n851�1C578A:+�9Nk�}5�`_8A:_�;5m:-�6�%8;?
N;:]BD5�:JN'#�K[8'�;?TY3�Q >BT5T#ÏN;:�q Z 2 �@U>8A?X#ÏNO:�q×P+E/C�q-��h>:]6��H�O`Z8;?>\�5OH��9U>YZ6×YZ648[6� T:_1T:@YZ69YZ?��
:9576� T`3��\�N;?>69Y_BD5�:@Y�?��V�9U>85�	�@UT50q Z 2 8;`3�ON;:@YO�@UTK YZ6�8x:@5$h>?>5�KÐ5�?��4N'#�q×P+EÝ8A?CB	:9576� >`O�]6
:95<1CNO:��@5mB]#ÏN;:�6@8"�9Y_6�hC85�T`Z5�Y�?>6��@8;?>\�576XY�?u�@UT5[`�Y3�95m:@85�Q T:@5R7O9�/THQ8'A"B,\�NO?>\�`� >BD5ÐNO?Ò8\�}5$�Q�95�:
1C5m:�#ÏNO:9K[8A?C\�5e#ÏNO:.q Z 2 C�EeUT5�5$j�1T`_8A?C8"�9YZN;?l#ÏN;:X6� >\]UÇ8%BDY_69\�:95<1>8A?C\$��YZ6��9U>5�#©8O\o�.�9U>85�
N' T:,:@5m6Q T`3�@6¯BD5m8;`���Y3�9Uk�}N5�9U�6985�9Y_6�hC8'�T`Z5J8A?>BV T?C6985�9Y_6�hC8'�T`Z5JY�?C6��]8A?>\�5m6<C6v	 T:2#W >:��@UT5�:¯Y�?�4
�;5m6��9Y��O85�9YZN;?>6�69UTN"�=5mB��9U>85����UTYZ`�5Hq Z 2 BTN�576�YZ?>BD5�57B�N' ��_1C5m:�#ÏNO:9Kºq×P+EMN;?[6985�9Y_6�h}85�T`Z5

@



Y�?>6��@8;?>\�576�HDY3�JY_6eK� >\]U�6S`ZN"�=5�:=N;?\ T?>6@8"�9Y_6�hC85�T`Z5XY�?C6��]8A?>\�5m6<C�EeUTYZ6e:@5m6Q T`3�J6S5m5�K[6�\�NO?>6SY_6�4
�95�?�����Y3�9Um�@UT5k#©8O\o�e�@U>8"�e�@UT5%8'�;5�?��nUTYZ5�:]8A:]\]U6�ÉN;?&q×P+E�Y_6�6��]8"�@YZ\;Hc��UTYZ`�5^#ÏN;:�q Z 2 H
6� >\]UÒ8�UTYZ5�:]8A:]\]U6��\]UC8A?��O5m6nB� T:@YZ?��X1T:9N��T`Z5�K(69N;`��hY�?��CHK�@8;V�YZ?���KÐN;:@5��9YZK�5V�@N�Y�?>6Q1}5m\o�
8A`Z`K�9UT5�695m8;:@\]UQ6�1>8O\�5/��UT5m?\ >?>6985�9Y_6�h}85�T`Z5XY�?>6��@8;?>\�576�8A:@5n\�N;?C6SY_BD5�:@5mBYC

p�qsr t ë�ävu�è�ñ±îxw�ë�í<î�èwäUë�ä4u�ç�ø6â<í<ë�ç�íkâ<í:ç"ë�í<ø6ï�î*ø6â
� ?]�@UTYZ6*6S57\o�9YZN;?u�=5ÐBT5m6@\�:@Y3�}5�5:j�1C5m:9YZKÐ5�?��@8;`�:9576� T`3�@6.�@U>8"��BD5mKÐN;?>6��9:]8"�@50�@UT5Ð5$|¬5m\$��N5#
8;BTBDYZ?���8%:@5m6��@8;:��n6��9:]8"�95<�'�\�9NRq4P-E/CYEeU>5�YZ?��9:@NhB� >\o�@Y�NO?ÇN'#¯8%:]8A?CBDN;KÐYZE�5mB]�G8A`� T5[6S5:4
`�57\o�9YZN;?\#W T?C\o�9YZN;?R�e8;6�BTY�:@5m\$�9`���8;6@6Q TKÐ5mB�Y�?±739(/5BDC � ?�5$j6�@5�?>69Y3�O5n5$j�1}5�:@Y�KÐ5�?��]6+�¯5nU>8��O5
1C5m:�#ÏNO:9KÐ5mB���Y3�9UûN� T:k�@5m6���YZ?>6��]8A?>\�5m6mHa�=5É?TN5�@YZ\�5mBU�@U>8"�^�@UT5É:]8A?>BTN;KÐY�Em5mB 695�`Z5m\o�@Y�NO?
#W T?>\o�@Y�NO?ÌYZ6XYZ?>BD5m5mBm�}5$�Q�95�:e�9U>8;?Ò8zh�jD57BË695�`Z5m\$�9YZN;?u#W T?>\$�9YZN;?YC�ÓJN"�=5:�O5�:7H¬8O6.�9UT5[:]8A?�4
BDN;KÐYZEm8"�@Y�NO?Ô\�8;?ÔYZ?��9:@NhB� >\�5�K�NO:95��G8A:@YZ8'�TYZ`�Y3����YZ?p�9UT5�1C5m:�#ÏNO:9K[8;?>\�5OH�q4P-E 6SUTN� T`_Bl�}5
5<�� TY�1�1C57B���Y3�9U 8Ì:@5m6��@8;:��x6��9:]8"�95<�'��C Z 5ÔU>8��;5	?TN'��BD5:h>?T5mB 8Ò:9576��]8A:Q�%6��@:@85�95:���±#ÏNO:
q Z 2 H2�C57\�8' >6S5OH�8;6��¯5\��YZ`�`�695�5�Y�?¥�9UT5�`_8;6��Ð695m\$�9YZN;?~Ht�@UT5�B��h?>8AKÐY_\z1>:9YZN;:@YO���Ì6��9:]8"�Q4
5:�'�QN5#�q Z 2 \�8A?]�C50��YZ5:�=5mBÔ8;6×8%VhY�?>BÉN5#a�� TYZ`3��4�Y�?p1>8A:Q�9Y_8A`Æ:9576��]8A:Q�46��@:@85�95<�'�'C � ?l�9U>5
:9576� T`3�@6�:@5:1}N;:Q�957BÔYZ?]�@UT5Ð:9576��nN'#��9U>5�1C851}5�:T�}N5�9Umq×P+E 8A?>Buq Z 2  C6S5Ð:]8A?>BDNOKÐY�Em5mB
�¤8;`3 >5�6S5m`�57\o�9YZN;?z#W T?>\$�9YZN;?>6<C
E¨N 6��Q >B��±�9U>5l�C5m?T5$h��@6xN'#/�9UT5l1>:9N�1CN�6S57BÍ:@5m6��@8;:��x6��9:]8"�95<�'�&#ÏNO:Sq×P+EXHg�¯5	U>8��O5

6SNO`3�O5mB	U>8;:@BÇ6985�9Y_6�h}85�T`Z5*YZ?>6��@8A?C\�5m6.��Y3�9Umq×P+E§��Y3�9UË:9576��]8A:Q�@6mHw C6SYZ?���BDYO|¬5�:@5�?���\$ ��9N5|
�9YZK�576:CT<�Y��' T:@5.;Ð69UTN"�J6��9UT5nKÐ578A?^�@Y�KÐ5n?T5m5mBD57Bk�@NÐ69N;`��;5X8�U>8A:]B%6@8"�@YZ6�hC85�>`�5�Y�?C6��]8A?>\�5
��YO�@Um�9UT5x\�N;:@:9576�1}N;?>BTY�?��y/��2z \�NO?�hCBD5m?>\�5[YZ?��95m:Q�G8A`_6.#ÏN;:�BDYO|¬5�:@5�?��*\: ��9N'|±�9YZKÐ5m6<C Z 5
N'�>695�:_�;5�\�`Z5m8A:@`��X�9U>85�T�9UT5m:95�YZ6n8;?ÇN�1��9YZK[8A`�:@5m6��@8;:��n\$ ��@N5|&�@Y�KÐ5V�9UC8"�T�;Y��;576��@UT5k�}5m6��
1C5m:�#ÏNO:9K[8A?C\�5'C�q46+�¯5.��Y�`Z`~BDY_69\: >6@6¯YZ?z�9UT5n`_8;6��e695m\$�9YZN;?~H���U>5�?�\�N;?>69Y_BD5�:@Y�?����@UT5nBD5�`_8��D6
N5#~:@5m8A`¬\�NOKÐK� T?TY_\�85�9YZN;?x?>5$���=N;:@Vh6mH"�@UT5	 C6S5�N5#~:@5m6��@8;:��¯6��9:]8"�@5:�OY�576a�}5m\�NOKÐ5m6=8�:@5<�� TYZ:95:4
K�5m?��mH��;Y��;5�?m�@UT5%U>Y3�OU±�G8A:@YZ8;?>\�5xYZ?&�@UT5�69N;`� ��9YZN;?±�9YZK�5QB� T5S�9NÔ:]8A?CBDN;KÐ?T57696nN'#J`�YZ?TV
BD5�`_8��D6eY�?z�9UT5�\�N;KÐK� >?TYZ\m8"�@Y�NO?�?T5:���¯NO:9VKC

50

60

70

80

90

100

110

120

10 100

T
im

e 
un

its

Cutoff time units

3 mobiles, 15 sensors
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