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Four−Point Probe Version 2
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Repeatability Versus Measurement Value

Sensor−Measured Thickness (A)

R
ep

ea
ta

bi
lit

y 
(A

)

Ì;Í
Î�Ï�Ð�Ñ,Ò�Ó
Ô�Õ�ÖxÍ
×�ÑØ�Ð�Í ÙKÚOÛ�Ü;Ð�ÑÝ^ÑØ5Ù�Ø�Þ�Í
ß
Í ÙoÚ

à*á�Ñ�ß
Í
×�ÑØ�Ð�Í ÙoÚQÛ�Ü1Ð�ÑÝ^ÑØ5Ù�Ø�Þ�Í
ß
Í ÙoÚQÍ
â�Ø$ß
Ñâ�â�ã�Í
ä�åÏ�ß ÙIåØ�ß
åÏ�ß
Ø5Ù�Í
Û�×GÙ�Û$æ�Ø�ç�ÑèRÞ^ÑåØ�Ï�â�Ñ4Ù�á0Ñ�é�Ø�×�Û�ê�Ý^Ñå
æ�ÑØ�â�Ï0Ð�Ñæ�Ñ×�ÙGã�Û-ÑâI×�Û5Ù>Ý�ß
Ø�ÚëØHÐ�Û�ß
ÑÓQà�á�ÑuÐ�ÑÝ+ÑØ5Ù�Ø�Þ0Í
ß
Í Ù�Í
Ñâ�Û�Ü�ÑØ�å�á§â�Ñ×�â�Û�Ð�æ�ÑØ�â�Ï�Ð�ÑæJÑ×MÙ©ì6Ù�Ø�ç�Ñ×§Ü6Ð�Û�æ
àkØ�Þ�ß
ÑAÒ�Ó
í�î�Ø�Ð�Ñ�Ý�ß
Û5Ù�Ù�Ñãuï0ÑÐ�â�Ï�â<â�Ñ×�â�Û�Ð ð�æJÑØ�â�Ï�Ð�Ñã�Ù�á�Í
å�ç-×�Ñâ�â�Í
×�Ì;Í
Î�Ï�Ð�ÑAÒ�Ó
Ô�ÓAà�á�Í
â�ñ�Î�Ï0Ð�Ñ,â�á�Û�ò�â�Ø�×HÍ
×�Ù�ÑÐ ð
Ñâ Ù�Í
×�Î�Ù�Ð�Ñ×�ãOØ5ÙGß
Û�ò7ÑÐ*Ù�á0Í
å�ç-×�Ñâ�â�Ñâ�ÓHóôÙuØ�Ý�Ý^ÑØ�Ð�â.Ù�á�Ø5ÙGØ©Ð�ÑÎ�Ð�Ñâ�â�Í
Û�×�ß
Í
×�ÑuåØ�×�Þ^Ñ�ñiÙ,Ù�Û�Ù�á�Ñ�ã�Ø5Ù�Ø�è�ò�á�Í
å�á
ò7Û�Ï�ß
ãJÍ
×�ã0Í
åØ5Ù�ÑRÙ�á�Ø5ÙUÙ�á�Ñ*Ð�ÑÝ^ÑØ5Ù�Ø�Þ�Í
ß
Í ÙoÚPÎ�Ñ2Ù�âUÞ^Ñ2Ù�Ù�ÑÐUØ�â�Ù�á�ÑRÙ�á�Í
å�ç-×�Ñâ�â�Î�Û=Ñâ�ã�Û�ò�×�Ó�à*á�Í
â&åØ�×uÞ^Ñ*Ñ2õ^Ý0ß
Ø�Í
×�Ñã
Þ�ÚëÑ2õDØ�æ�Í
×�Í
×�Î>Ù�á�Ñ©Ý�Ð�Û�Ý0Ø�Î�Ø5Ù�Í
Û�×qÛ�Ü�ÑÐ�Ð�Û�Ð�Í
×OÙ�á�Ñ>åØ�ß
åÏ�ß
Ø5Ù�Í
Û�×ëÛ�ÜUÙ�á�Í
å�ç-×�Ñâ�âuÜ¦Ð�Û�æöï0Û�ß Ù�Ø�Î�ÑPØ�×0ãNåÏ�Ð�Ð�Ñ×�Ù
æ�ÑØ�â�Ï0Ð�Ñæ�Ñ×�Ù�â�Õ

÷DøÙ�á0Í
å�ç-×�Ñâ�â*ùûúýü1þÿ��
í
� ÷Dø���

�
� ø ÷Dø� ì�Ò�Ó
í�î

ò�á�ÑÐ�Ñ ÷ ø� Í
â�Ù�á�Ñ�ï"Ø�Ð�Í
Ø�×0åÑ�Û�Ü^Ù�á�ÑIåÏ�Ð�Ð�Ñ×�Ù�æ�ÑØ�â�Ï�Ð�ÑæJÑ×MÙ�â7Ø�×�ã ÷ ø� Í
â�Ù�á0Ñ*ïpØ�Ð�Í
Ø�×�åÑ�Û�Ü^Ù�á0Ñ�ï0Û�ß Ù�Ø�Î�ÑJæ�ÑØ5ð
â�Ï�Ð�Ñæ�Ñ×MÙ�â�ÓHóôÙ$åØ�×QÞ^Ñ�â�ÑÑ×QÜ¦Ð�Û�æ	��
-Ï�Ø5Ù�Í
Û�×QÒ�Ó
í�Ù�á0Ø5Ù$Ø�â�Ù�á�Ñ�ï0Û�ß Ù�Ø�Î�Ñ>Î�Û-Ñâ�Ï�Ý�Ø�×�ã>Ù�á0ÑJåÏ�Ð�Ð�Ñ×MÙuã0Ð�Û�Ý�â
ì�Ø�â�á�Ø�Ý�Ý^Ñ×�â1ò�á�Ñ×�Ù�á0ÑAñ�ß
æ Í
â�Î�Ñ2Ù�Ù�Í
×�Î�Ù�á�Í
×�×�ÑÐ�î�è�Ù�á�Ñ�ï"Ø�Ð�Í
Ø�×0åÑ�Û�Ü^Ù�á0Ñ4Ù�á�Í
å�ç=×�Ñâ�â�Î�Û-Ñâ�ã�Û�ò�×P×�ÑØ�Ð�ß Ú�ß
Í
×ið
ÑØ�Ð�ß Ú9Ó�<Û�ò�Ñ2ï0ÑÐ�è�Þ^ÑåØ�Ï�â�ÑAÙ�á0Ñ$Ð�ÑÝ+ÑØ5Ù�Ø�Þ0Í
ß
Í ÙKÚ Í
â�Î�Û�Í
×�Î[ã�Û�ò�×§ß
Í
×�ÑØ�Ð�ß Ú�ò�Í Ù�áHÙ�á�Í
å�ç-×�Ñâ�â�èRÙ�á�Ñ>Ý^ÑÐ�åÑ×�Ù�Ø�Î�Ñ
Ð�ÑÝ^ÑØ5Ù�Ø�Þ�Í
ß
Í ÙoÚ�â Ù�Ø�ÚDâ�åÛ�×�â Ù�Ø�×�Ù�èpò�á�Í
å�á�æ�ÑØ�×0âRÙ�á�Ø5Ù<Ù�á�Ñ,æ�ÑØ�â�Ï0Ð�Ñæ�Ñ×�Ù�ã�Û-Ñâ*×�Û5ÙIÐ�ÑØ�ß
ß ÚOÎ�Ñ2ÙIØ�×�ÚOÞ+Ñ2Ù�Ù�ÑÐ<Ø5Ù
ß
Û�ò Ù�á�Í
å�ç-×�Ñâ�â�Ñâ�Ó

à*á�Ñ4â�Ù�Ø�Þ�Í
ß
Í ÙKÚ©Û�Ü=Ù�á�Ñ4â�Ñ×�â�Û�Ð1åØ�×�Û�×�ß Ú>Þ^Ñ4Ñ2ï"Ø�ß
Ï�Ø5Ù�ÑãuÛ�ï0ÑÐ�Ø�Ù�Í
æ�Ñ*â�åØ�ß
Ñ�Û�Ü+â�Ñ2ï0ÑÐ�Ø�ß�æ�Í
×-ÏiÙ�Ñâ�è~ã�Ï�ÑxÙ�Û
Ù�á�Ñ<ß
Í
æ�Í Ù�ÑãGã�Ø5Ù�ØAØ�ï"Ø�Í
ß
Ø�Þ�ß
ÑÓ��.ÑåØ�Ï�â�ÑUÙ�á�Ñ�Ø�å2Ù�Ï0Ø�ß~ñ�ß
æ7ð�Ù�á�Í
å�ç-×�Ñâ�â�ã�Í
ã$×�Û5Ù�å�á�Ø�×�Î�Ñ�Þ+Ñ2Ùoò�ÑÑ×AÙ�á�Ñ�Þ^ÑÎ�Í
×�×�Í
×�Î

���



��������������� �!��"$#&%('*)�",+!#$-.�&��".+/���0����������� �!��"$#!%!1�23#$-.�&��"4#$� ���&5���#!���0+,)6#$)879��#;:<����"*#$-,��5��=#;:<�8����� "$#$5
>�)�"?7��&@.5���+A#$�8>B-.��>DCE�F���G+.��� �H#$5G� "A#$-.�&5���".5����G��@�#$�.@I#$J!K=-,�L)�M,����)�N��GMO)�P @.�&����#$-,�RQ.��5S#RT�U85���>���".+.5G���
+.)6#$)/�F�����V����������� �!��"$#W%('E� 5&X�X�Y�Z�J '\[] 2^:L-.� P �_#$-,�AP )�5S#`T�U/5���>���".+,5L���a+.)6#$)E�F�����b�����9���B� �!��"4#8%!1c� 5
X�X�Y�1�J Z [] J^Ka-.�d#$� �!�_5B�.)�"`7���#e:G����"!#$-,��5��dMO)�P @.��5a� 5�)��.�.������� �!)6#$��P fg'�1(�!� "h@�#$��5�JaK=-,�������i���B��2j#$-.�_5���",5����
��@I#$�.@�#<+.�B� �k#$��+W+.��:l"874fcT�J mn[] � "W'�1R�!� "o@I#$��5�JpK=-.� 5d5��()�P P9+,��� �k#G>���@.P +8��)�5�� P f?7���)6#q#$�B� 7.@I#$��+L#$�&>B-.)�",N���5
� "&#$-.�p#$���!������)6#$@.���G���,#$-.�d:G)��i���B2^)�5=����P f�5B� P � >���"r����5�� 5s#$� M�� #;fg+.������".+.5p-.��)�M�� P fg��"&#$���(�9���B)6#$@.����J

t Y



uqv.w�x.yFzs{(|�}I~s�G���F���=����}.��|��B�p��|��.� �`���0�,���s�/����}.���.��� ���o�$|��$�,�G�����!� ��|�}.�.�,���$|��=�.��|o��������� }.�&� }.�,�.�S�$�S���
�=�.���B�L���B�L�8}o�.�L������|������.� �$���.� �R���,�.� � ���6�$� |�}.�_�F|��G���.�D�?�*�B��}.��|�������}.�*�$�,�L����}.�����$�����9|����.���?�$�r�$�,�����
���.�.� � ���6�$� |�},�0|��I�e�G��� ���G�$�,����|��s�$���d�_� �,��}<�$�.�p�����B�.� �$���.��������}$�$���R� }��$�.� ���.���������O� �=� ����|������ �.� ���$|G��|�}.�s�$���.���
���.�D�g�c����}.��|��=�<���F�����d��}.���.��� }.�&�$�,�(��|q�G�����d��|��!�L�.}.� ���6�$� |�}.�p��}.��� ��|�� �6�$� |�}E�$���B�.},� �h�.���&�.� �B���.�������.��� �
�!� ���$�(���l��|������ �,� �=�$|8�.� �����&|�}.�&� }$�$|8�W�.��|o�������G�B�.���L�������! .�,�S�$�.�����<|��B¡r}.�����.���$|8���L��|�}.�.�.���$���?� }$�$|
��������� �.�L�B�.|�� �����l|��0��|q�G��������|��!�L�.}.� ���6�$� |�}.����}.�/� ��|�� �6�$� |�}W�$���B�,}.� �h�,��������|l�$�.�6�<�$�.���$���B�.},� �h�.���G����}?���
��¢��9���B� �!��}4�$��� � �/�,����� �,���.�A£¤}.�����$�.�������$���D�.}.� �o�.���_�����R�D�.|�����}¥��}.�*�,���B� �.���.�0�8}o�.�L�9���G|���|6�$�.���_����},��|��
�$���B�,}.|�� |���� ���<����}r���<������� � �8�$���S�$���r��},�`�.�����.�

¦�§



¨�©Gª�«.¬ ¥¬ ® ¯�°�±$ªR±$².³�´.¯rµ�¶�ª�·F°�¸�¸�ª�¶�¸G¹_³�º(°�¸�²4©G³�¶_µ�ªoª�¬ ¬ ³`³�´.?»=ª�¸S±$³�¸¤¼.½.³�´.ª�¸G·Fª�¶�±$².°�® ¶_¾�°�´.°�¶Bª�«.¸
³�¸�¸�® ¸s±$³�´.¿�°A³�´,�¾�ªoªhÀ® .°�³�¸L.«.¶�® ´,¾&±$².°(¿�ª�«,¶�¸�°(ª�·Á±$²,® ¸l½.¶BªÃÂÄ°�¿�±$Å¥Æa².³�´.¯o¸¤³�¬ ¸�ª(±$ªEÇ¤«.ª�È.® ´8ÉÊ³�´,¾�ËÁ©l².ª
½.«.¸B².°�W³!·i«,¬ ¬9»aÌEÍ_¼r½.¶�ªo¿�°�¸�¸Á±$².¶�ª�«.¾�²L±$²,°_Î�»aÏÌc® ¿�¶�ª�¬ ³�È.ËÐ³�´.`º!³�´.³�¾�°�R±$ª!¾�°�±l¾�ªoªh`,°�Ñ�® ¿�°�¸�ª�´&±$².°
ª6±$².°�¶&¸�® .°�Åg¼.¿�ª6±q±`Ò�® ±$³�½�°�´.¿�°*³�¬ ¸�ªE,°�¸�°�¶SÑ,°�¸�±$².³�´.¯o¸�Ëd·iª�¶L·F³�È.¶�® ¿�³6±$® ´.¾cª�´.°*ª�·Á±$².°A,°�¸�® ¾�´.¸L³�´.`±$²,°�¶�°�È4Ó
¯�°�°�½.® ´.¾/º!°*ª�«I±`ª�·�±$².°WÌc® ¿�¶�ª�¬ ³�ÈÔ·Fª�¶L³�´,ª6±$².°�¶R·i°�©Õº!ª�´$±$².¸�ÅÖÆ=²,® ¸=©Gª�¶�¯g²,³�¸LÈ�°�°�´À¸�«.½.½�ª�¶S±$°�ÀÈ$Ó¥±$².°
×<°�½.³�¶S±$º!°�´$±Lª�·Á×<°�·i°�´,¸�°_Ç_¶�³�,«.³6±$°_Øa°�¸B°�³�¶�¿B²EÙ.°�¬ ¬ ªq©l¸B².® ½.ËÐ³�¸0©<°�¬ ¬Ð³�¸aÎ�»Ú¼.ÌcÛ�Ø�ÆÚ¾�¶�³�´$±L¼,ÌEÜ�Ý6ÞBß�à�Å

á ß



â ãqäRå�æèç�æ,é�êìëîíoïDðñædò!óèôBõ�öÃïD÷øïDôsùîõ;öìú�ïDôqûñü$ð�óøôDü$÷jýñïsþ.óèôBïDÿ�� ö$õ��aóøõ�ïB÷èïBÿ�ÿ0ôDö$ú<úaëñð�óøôDüqù6óèö$ð�ÿ;æ��sð����
	��������������������������! 
" üìê$ïBÿ�ã$#&%' �(eüìðLã�)')�*$æ

â +qäRç�æ-,�ü$÷ ù6ö$ð� /.Êæ.å�ö$ð�ðñïBõ� Oü$ðñý10�æ32ñü��aóøð�æ546	�78�9��:�;-	9<>=@?'A��;B���=C�
	���?'�DE����:';F��	��G���=@HI ,ã'Jìã'Kèã'*�)'L' hã')�)'J$æ
â LqäNMpüO2ñûIëñðA.?ö$ðñê¤ü$ðñýN,�ëñü$ð�ïP2ñæFQÁöìðñóèðñê$æSRpð�����TU����=@7Lïsù6ôqûRõ�üqùîïpïUVIù6õ�ü$ô ù6óèö$ðN� õ�ö$ú óøðDù6ïDõW� ïDõ;öìú<ïsù6õ�óèôpÿ;óèê$ðñüì÷øÿ�æS�sð

��;B���=C�X	G��?'�DE����:�;3��	�����G=@HY���
	��������������� Iþoöì÷øëñú<ïS)'Z$[�J� " ü$êìïBÿ\L']�^9#&L�%$ãìæ`_�÷øïDôsù6õ�öIôqûñïBú<óèôBüì÷&2�öÃôDóøï ùsí6 Oã�)')'Zìæ
â JqäN,�ü�þOóèý�a�æ/.Êû�ó ùîïb c,�ëñüìðñïdQ�ö$ðñóèðñê� e2îù6ï " ûñüìðñóøïf.ÊæFQ�ëîù6÷èïBõ� ,üìðñý�gpü'hñõ�óøïD÷egpæeQ�ü$õ�ðñüìæ52 " ü�ù6óèü$÷.ôqûñüìõ;üìôsùîïBõ�ójiDüqù6óèö$ð

ö'�c�pü'� ïDõ�ÿ ù6ü�ù6ïlëñÿ;óèðñê " õ;óèðñôDó " üì÷�ôBö$ú " ö$ðñïDðDùLü$ð�ü$÷ íOÿ�óèÿaö'��ö " ùîóøôDü$÷ÁïBú<óøÿ�ÿ�óøöìð`ÿ " ïBô ù6õ�ü(óèð " ÷èü$ÿ�ú<ü!ïsùîôqûñælkX���m�
n �
:'�`��:��G=@��	'�`�S	'�o�`GDA����	'�`�'78��=C	��d�1:���7�<X:��G=@78�9�����G .ã'^�peã�qXKrZ'+9#s]'^� `� ïGhLã�)')�%$æ

â ZqäN,�æ8.Êûñó ù6ïDæ�����TU����=C7��pü'� ïBõ�ëñðñór� ö$õ�ú�ó ùsí8ïBÿ ù6óèú�ü�ù6óèö$ðRëñÿ�óèðñê " õ�óøðñôDó " ü$÷,ôDö$ú " ö$ðñïDðBù�ü$ðñüì÷ í.ÿ�óøÿ�ú<ïsùîûñöIýñÿ�æ�_�÷øïDôsùîõ;óèôBüì÷
ïBð�ê$óèðñïBïDõ;óèðñê�ü$ðñýLôBöìú " ëîù6ïDõ0ÿ;ôDóøïDðñôBïG Oò!ü$ÿ�ÿ�ü$ôqûIëñÿ�ïsùeùîÿ\�sðñÿ ùîó ùîëîù6ïpö��3ç9ïBôqû�ðñö$÷èö$ê�í6 jå�ü$úEhñõ;óèýñêìïb jò�a� ,ú�ü�í*ã')')�Z$æ

â ]qäNtÐõ�ü'h�ûñüu,�ë�õ;êìü " üì÷øæÚç�û�óøðwvñ÷øú ïD÷ø÷èó " ÿ;öìú�ï ù6õ í ú�ï ù6õ�ö$÷èö$ê�íÃæx�sðzyF?':��
:'��=@G�9��{�:'=@��	'�|:'���}���=C�
	�;B	��GH�<X	'�|~&�3�`k
n ���?'�`	';B	���H����9�'����kW��=@G�9�`:'=@��	'�`:';�yF	'�!<XG�XG�`��G " ü$ê$ïDÿ�ã'+ìã9#oã�L$ãìæ�ç�ûñïSa�ú<ïDõ;óèôBüìð1�sð�ÿ ùîó ùîëîù6ïpö��Ft�ûBí.ÿ�óøôDÿW jã�)')'*ìæ

â %qäN�ÃæjQ�æ�Q�üqù6ïDÿ;æ��0ïBôqûñüìõ;êìïBü�hñ÷øï�÷øó ù6û�óøëñú�ú�óèôBõ�ö'h�üqùeùîïBõ�óøïDÿ;æ��sð��'=@?�kW��=@G�9�`:'=@��	'��:�;���H�D��/	�����78D�	'�u�������
	o��:��G?�����
:'�`���>78DE:���������G�`��E���X	G�����'�������� " üìê$ïS%' OöIôsùaã�)')�J$æ

â *qäRç�æsMpëñýñö�ü$ðñýLò!æs0�órhñóèðñö$æf�,ó ù6ûñóèëñúÚóèðDù6ïDõ;ôDü$÷èüqù6óèö$ðGóèðDù6ö�ôBöìüqù6ïDýpùîûñóøð1vñ÷èú<ÿÁö��.ü�ðñïU��+$[Äý�óøú<ïBð�ÿ;óèö$ðñüì÷4þñüìðñü$ýñóèëñú
ö�V.óøý�ïBæ\�sðN���
	������'���`�G�d	$<>=@?'A��H�D��/	�����78D�	'� n ?'�����c��;�D��`	';B���1kX	��������>���������d:'�`����:'=@��9��:';B�� " ü$êìïBÿ\L$ã$#&J'Z� 
ã')�)']ìæ

â )qäN�,óèðñýñü(ò!æmMpöìÿ;ôqûñóèïBõ� m2�ù6ëñüìõ ù��0æ-.?ïBðñû�ü$ú� �ü$ðñý`ò(ü$õ ù6óèðua�æmgpõ�ïBïDðñæu_-�!ôDóøïDðñôsí/óøú " õ�ö�þoïDú�ïDðDù6ÿ=óèð&ù6û�óøð�v�÷øú
ÿ�óø÷èóøôDö$ð_ÿ�ö$÷èü$õÐôBïB÷è÷èÿ�ëñÿ�óèðñêaÿ�ó������aê$ï��Güì÷ø÷èö�í.ÿ;æ��sð� ����¢¡O	'�9;B��y3	���<X��
�����P:����O��£I?'��¤���=@��	'��	��N��?'	�=C	��G	�;B=C:����E�`	';B:��
���`G�
��HoyF	'�`�G��9����	'��¥m���
	������'���`�G�� �(eëñ÷.ã')�)'*ìæ

â ã'^qäRå�æ�å�óøÿ�ú<ü$õ�ë� ¦�Ãæj�3æf2�ûñö$ûñï ù� 0üìðñý§�ÃærtOæ�ò!ô
¨�ó ùeùîóøïDæ©tÐ÷èü$ÿ�ú<ü<þñü$ôBë�ëñú ëñ÷ ù6õ�ü�þOóèö$÷èïsù&ïBú<óèÿ;ÿ�óøöìðróèðrüAûñóøêìûrýñïDðñÿ�ó ùsí
ïsùîôqûñïBõ�æ�ç3ö�hoï " õ�ïBÿ�ïBðDù6ïDýlü�ùÁùîûñïdtm+��U, ôBöìð�� ïBõ�ïBð�ôBï�óøð&ò!öìðBùîïBõ�ïsíAå¦a> .ú<ü�íAã'^$[Äãìãaã�)')')ìæ

â ã$ãqäN,�æj2ñæ3gpëñðñü��pü$ð� s�,æ ª�æ-�3óøð� .ü$ðñý1Mpær2ñæj�Ãæ-tÐóèÿ ù6ïBõ�æÁò!óøôDõ;öìú<ü$ôqûñóèðñïBýlôBöìõ;ðñïDõ�ôDë�hoïpõ;ïG«ñïBô ù6ö$õ�ÿ�ü$ÿ�ü<ôBöìú�ú�ëñðñóèôBü�ù6óèö$ð
÷èóøð�¬Iæ5�`G�`��	��9�>:��������=C78:�=C	��9�>¯®C��?'H�������:'; °� Fa�J'%�peã$[�L�qXKrZ'*'^$#&Z�*'L' �ú�üìõ�ã'±�±'Z$æ

â ã'+qäNgpõ�ïBê$öìõ í?ç�æra�æ\Mpö�þñü$ôBÿ�æ}�1�����
	�DE:��G?������� n �
:������'78����9�Y��	�78�
��G¤�	�	'²G " üìê$ïBÿEZ'*�]9#&Z�*'%ìæN.Ôå¦Qnò!ôbgpõ�ü��¦[�0�óø÷è÷r 
ã'±�±'*ìæ

â ã'LqäN_Ðær0�æ3Mp÷øüìü$ÿ�ÿ;ïDðñæ n ?'��9DE:�;�Py§=@	1³5���¢yF	'�`�G��9=C��ÄæS_Ð÷èïBô ù6õ�óøôDü$÷OïBð�ê$óèðñïBïDõ;óèðñê' 32îù6üìð�� ö$õ�ý�´�ðñó þoïDõ;ÿ�ó ùsí/ e2îùîü$ð�� öìõ;ý� 
å¦a� ,ú�ü�í(ã�±'±�]$æ

µ8¶



· ¸'¹9ºN»�¼j½
¾�½b¿AÀdÁmÂ�Ã9Ä�¿WÅ/Æ�½G¿WÁ�Ç`ÈGÉAÊ�Ë�Ì'Í`Î'Ï8Ë�ÐCÌ�Ñ�Ò�Ó'Ð@ÈGÑ9Ê�Ó�Ô\Ó'Í�ÎÖÕ�ÈG×�Ê�Ë�È§ØFÙ'Ó'ÑXÓ'Ë�ÐCÈ�Ñ9Ê�Ú�Ó'Ð@Ê�Ì'Í�Û>Ü�Ý'Þ�½bß�¸$à&¸�á'Á1â|¼rãj½
älåUæG¾I½b¿èç
ß�Ãb¼r½bæ�ÃG½bÛ-¸'é�é'ê�Á

· ¸'ë9ºNì�Ájí6Á�î�Ý�ÃUâ|¼rãjãr¼rÝ'ï�ß�Ý'æ�Æ�ð>Ájí6Árñ�Á�Â�ãrÅ'Ý�æ�½bÁ}ò3Ù�È�ò3Ù�È�Ì'Ñ9óoÌ$ôPõ�Ñ9Ñ
Ì�Ñ9öbØ3Ì�Ñ9Ñ
È�ËGÐ@Ê�Í�÷�ØFÌ�Î'È�øWÛ\Ü�Ý�Þ'½Gßd¸'ù'ù$à&ú�¸'ë'Á1ð�Å�¿û¾IÄ
ü Å�ãjãrÝ'æ�Æ�ý�þ�ÿ�ãr¼jß�Ä�¼ræ�Þ��¦Å'ï�Ü�Ý'æGä/Û-ñ�ï�ßû¾I½b¿�Æ�Ý'ï�Û-¸�é�����Á

· ¸��9ºNí6Ý'ÃbÅ�ÿ�î�¼jãrãrïAÝ�æ�Ý'æ�Æ��¦Ä�¿W¼rßè¾�Å'ß��¦Á ü Ý'ã��6¼rÝ'ß�Á
	XÍ`ÐCÈ�÷�Ñ
Ó'Ð@È�Î�õ�Ô�È�Ë�Ð@Ñ
Ì'Í`Ê�ËGø�Û�Ü�Ý'Þ�½bß5¸$à&¸�ù'ÁSî�Ã��d¿�Ý�¦ç ü ¼rãjãFÀdÅ'Þ'Ý��/þ�ßWÄ�Ý'Û
� ¾IÆ�ÁrÛ��FÅ��Gä&Å'Ûs¸�é��'ú�Á

· ¸��9º � Á��\Á���Ý'ãrÆ�½bß�Á���½bß�¼jßè¾�¼ �e¼ ¾Uäwï�½GÝ'ß�þ�¿W½Gï�½bæG¾�ß�Å'æ¢Þ'½G¿Wï�Ý�æ�¼jþ�ï���Å'¿�¾�¿�Ý'æ�ßW¼rßû¾IÅ'¿�ßWÁ åUæ���ÑXÌGË�È�È�Î'Ê�Í�÷�ø�Ì9ôYÐ@Ù'È�	��! "��õ#��Û
�&Å�ãjþ�ïA½S¹�ú'ÛsÜ�Ý'Þ�½bß¦¹�ú'ê9às¹'ú��'Á�åUÁ��5Á�$mÁrÛ���½bÿ�¸�é'ë'¹�Á

%'&



(*),+ -/.10�243'56.17,8:9;5<24.1=?>

@BA�CEDGF'HJILK�MNF'O!PRQ�M�ISF'TNCUQ�CWV,A�P�O!XYH�CEVWZ'P?TNC1HJ[SCW\:Q�F^]_CWZ'[SHJISC1[SAJCWC�Q`I�CW[SO![LQ�Z'P�VWCbacISCW[SO![LQ�O d4O Qfeg\�O d4O!\�CW\
T�ehQ�A�O!V�iYP�CW[S[�jbF'D�Z:Q�A�O!Pk[SAJCWC�Q/F'D"]�ZlQ�CWISO!Z'm!n�oEVWVWF'I�\�O!P�pqQ�FqQ�A�O![E]�C�Q�A�Fr\JstDuF'H�Ib[S]_Z'm!mtM�ISF'TNCW[bZ'ISCqMJm!Z'VWCW\
F'PvZ�M�m!Z'P�Z'IB[SZ']�M�m!C:F'Dt]_ZlQ�CWISO!Z'mtO!PhZ_[LQ�ISZ'O!p'A�Q^m!O!PJCWn1w�P^Q�A�C:O!\�CWZ'mxVWZ'[SCWsyQ�A�C`[�Z']_M�m!C:]^H�[LQqTNC`Z'PhO!PJz�P�O Q�C
M�m!Z'P�CWn�{�CWC}|tO!p'HJISC}obn!~�DuF'I1Z�[SV�A�CW]�ZlQ�O!VqF'D�Q�A�O![EZ'ISISZ'P�p'CW]�CWPRQ�n��EFS��C�dJCWI�stVWF'I�ISCWV�Q�O!F'P�[bVWZ'P�TNC:]_Z'\JC�Q�F
Q�A�C:O!\JCWZ'm#VWZ'[SC�Q�F_Z'm!m!FS��DuF'IBz�PJO Q�C:p'CWF']_C�Q�ISO!CW[Sn

@tF�z�P�\vZ�ISCWm!ZlQ�O!F'P�TNC�Qf�`CWCWP_Q�A�CBdJF'm Q�Z'p'C/]_CWZ'[SH�ISCW\�Z'P�\�Q�AJC:VWH�ISISCWP�Q^[�F'H�ISVWCW\�s��`C}zJIS[LQqz�PJ\/Q�A�C
dJF'm Q�Z'p'C}ZlQ}Z/MNF'O!P�Q���s��^A�O!V�A�O![
m!FYVWZlQ�CW\hZlQ}Z�\�O![LQ�Z'PJVWC��?DuISF']�Z�M�F'O!P�Q:VWH�ISISCWP�Q:[SF'H�ISVWC�ac[SF'HJISVWO!P�p/VWH�ISISCWP�Q
��jcsNO!P�Z
dJCWILe�Q�A�O!P�[�A�CWC�Q�F'D4]�ZlQ�CWISO!Z'm!nBw�[�O Q`Z'[S[SH�]�CW\:Q�A�ZlQ�Q�A�CE]_ZlQ�CWISO!Z'mNO![�]qH�V,A:Q�AJO!P�P�CWI4Q�AJZ'P:Q�A�CbM�ISF'TNC
[SM�Z'VWO!PJp's�[SF�Q�A�ZlQ1P�F`VWHJISISCWP�Q
�JFc�q[UO!P�Q�AJC�dJCWI�Q�O!VWZ'mJ\�O!ISCWV�Q�O!F'P`�qO Q�A�O!PbQ�A�C
]_ZlQ�CWI�O!Z'm!n
��CWVWZ'HJ[SCBO Q1O!["Z'[S[�H�]_CW\
Q�A�ZlQ:Q�AJC�VWH�ISI�CWPRQ���FS�q[}F'H'Qf�`Z'IS\�H�PJO!DGF'IS]�m e�O!P�Q�F�Q�A�C�]_ZlQ�CWISO!Z'm!sxQ�A�C_VWH�I�ISCWPRQ�\�CWP�[SO Q�e�VWZ'P�TNC�DGF'H�PJ\�TRe
\�O d4O!\�O!P�pbQ�A�C
Q�FlQ�Z'm�VWH�ISI�CWPRQ}T�e�Q�AJC:Z'ISCWZ_F'DtZ_V�e4m!O!P�\�ISO!VWZ'm#[�H�ISDuZ'VWC:VWCWPRQ�CWI�CW\vZ'TNF'H�Q
Q�A�C:[�F'H�ISVWCW�

��� �
aS���4�yj�  acobn!~'j

�qA�CWI�C1�kO![#Q�AJC1VWH�ISI�CWPRQE\JCWP�[SO Qfe�sr 
O![#Q�AJC¡Q�A�O!V�iYP�CW[S[�F'DYQ�A�CE[SA�CWC�Q�s�Z'P�\`�_O![�Q�A�CB\�O![LQ�Z'PJVWCEDuISF']¢Q�AJCBVWH�ISISCWP�Q
[SF'H�I�VWCWn�£bFc�^s�dJF'm Q�Z'p'C1Z'P�\/VWH�I�ISCWPRQB\�CWPJ[SO Qfe�Z'ISC�ISCWm!ZlQ�CW\_T�e?¤:¥�¦;�;§¨��©N�xsyF'IUO!PbQ�AJO![UF'P�C�K�\�O!]_CWP�[�O!F'P�Z'm
VWZ'[SC`¤<ªªS« ¦¬��©N�xsr�qAJCWISC�©hO![xQ�A�C�ISCW[�O![LQ�O dNO Q�ekF'D�Q�A�Cb]_ZlQ�CWISO!Z'm!n1{JF'm dNO!P�p1Q�A�O![
CWXYH�ZlQ�O!F'P^�qO Q�A���\�CWz�P�CW\�Z'[

V

s s s

-+I I

1 2 3 4

|¡O!p'H�ISC:obn!~'�Bw�P�z�P�O Q�C`[SAJCWC�QB�qO Q�Ahm!O!P�CWZ'I1DGF'H�I�K�M�ISF'TNC�Z'ISISZ'P�p'CW]_CWP�Q

'®



¯!°h±�²r³�´lµ�¯!¶'°�·E¸!¹�´'º�¶S»J¼
½4¯!¼W¾!¿�ÀSÁ

Â¨Ã;ÄÆÅ�ÇÈ�É4Ê ¾!°BËLÌyÍ Ëc·b¸ È Í

·bÎ�Î�¾ ½4¯!°�Ï�µ�Ð�¯!À^¼W²Y³�´lµ�¯!¶'°�µ�¶_µ�ÐJ¼�Ñu¶'³�ÒLÓ�ÎN¶'¯!°�µ�Î�ÒS¶'ºN¼_À�¯ µ�³�´lµ�¯!¶'°�ÔtÕqÐ�¼WÒ�¼`µ�Ð�¼WÒS¼�´'ÒS¼�ºN¶lµ�Ð�´�ÖW³�ÒSÒS¼W°�µ�À�¶'³�ÒSÖW¼
ËcÎ�ÒS¶'ºN¼^×_¹'Í�Ø�ÙxÚq´?ÖW³�ÒSÒ�¼W°Rµ_ÀS¯!°�ÛvËcÎ�ÒS¶'ºN¼q×�Ü'ÍcÔ�µ�Ð�¼E»J¶'¾ µ�´'Ï'¼WÀ}´lµ�µ�Ð�¼/¯!°�°�¼WÒ�Î�ÒS¶'ºN¼WÀbËcÎ�ÒS¶'ºN¼WÀ�× È ´'°�¿k×_Ý'Í
´'ÒS¼WÁ

Â�ÞßÃ ÄÆÅ�ÇÈ�É4Ê ¾!°BËSà�Í ÄÆÅ
Ë Ä Ç ÍÈ�É4Ê ¾!°BË È à�Í Ëc·b¸!Ý'Í

Â�áßÃ Ä Å�ÇÈ�É4Ê ¾!°BË È à�Í Ä Å
Ë Ä Ç ÍÈ�É4Ê ¾!°BËSà�Í Ëc·b¸!Ü'Í

â ¶cÕqÔbµ�¶äãJ°�¿�µ�Ð�¼?»J¶'¾ µ�´'Ï'¼6¿�¯!å�¼WÒ�¼W°�ÖW¼gæ_¼W´'ÀS³�Ò�¼W¿ç´'ÖWÒS¶'ÀSÀ�Î�ÒS¶'ºN¼WÀ�× È ´'°�¿ç×�Ý'Ô1µ�ÐJ¼�µfÕ`¶g»J¶'¾ µ�´'Ï'¼WÀk´'ÒS¼
ÀS³�º'µ�ÒS´'Ö�µ�¼W¿�Á

ÂrèSéëêRê Ã ÄìÅ�ÇÈ�É4Ê ¾!°1ËSà�Í ÄÆÅ
Ë Ä Ç ÍÈ�É4Ê ¾!°BË È à�Í Ä ÄìÅNÇÈ�É4Ê ¾!°BË È à�Í ÄÆÅ

Ë Ä Ç ÍÈ�É4Ê ¾!°BËSà�Í
Ã ÅNÇÈ�É4Ê Ë È ¾!°BË È à�Í Ä È ¾!°1ËSà�ÍSÍ
Ã ÅNÇÉ4Ê ¾!° È Ëc·b¸!í'Í

î ¯!°�´'¾!¾ ½�Ô�À�¶'¾ »N¯!°�Ï`µ�Ð�¯!ÀB¼W²Y³�´lµ�¯!¶'°�Ñu¶'Ò:ï ð�ÔYµ�ÐJ¼:ÀSÐ�¼W¼�µcÓ�ÒS¼WÀ�¯!ÀLµ�´'°�ÖW¼WÔy½4¯!¼W¾!¿�ÀSÁ

Årñbò Å Ê Ã
É
¾!° È

Â
Ç

Ëc·b¸!ó'Í

ô Ð�¯!ÀEÒS¼WÀS³�¾ µ/¶'°�¾ ½�´'Î�Î�¾!¯!¼WÀ�µ�¶}µ�Ð�¼}¯!¿�¼W´'¾t¯!°�ã�°J¯ µ�¼}Î�¾!´'°�¼qÖW´'ÀS¼W¸:õb¶cÕ`¼�»J¼WÒSÔU¯ µ�Ð�´'À1ºN¼W¼W°�ÀSÐ�¶cÕ^°vº�½�ö�¸
÷ ´'¾!¿�¼WÀ1µ�Ð�´lµ�´hÖW¶'Ò�ÒS¼WÖ�µ�¯!¶'°�Ñu´'Ö�µ�¶'Ò/øùÖW´'°�ºN¼�´'¿�¿J¼W¿?µ�¶h±�²Y³�´lµ�¯!¶'°�·E¸!ó_ÕqÐ�¯!Ö�Ð�ÖW¶'ÒSÒS¼WÖ�µ�À1µ�Ð�¼_¼W²Y³�´lµ�¯!¶'°�Ñu¶'Ò
°�¶'°�Ó�¯!°Jã�°�¯ µ�¼`Ï'¼W¶'æ_¼�µ�ÒL½�ú ¹'ûWüfÁ

Å ñ Ã ø
É
¾!° È

Â
Ç

Ëc·b¸!û'Í

ô Ð�¼�¿J¯!æ_¼W°�ÀS¯!¶'°�¾!¼WÀ�À:Î�´'ÒS´'æ_¼�µ�¼WÒ^øù¯!Àq´hÑG³J°�Ö�µ�¯!¶'°�¶'Ñ�Ï'¼W¶'æ_¼�µ�ÒS¯!ÖW´'¾�ÑG´'Ö�µ�¶'Ò�À}¯!°�ÖW¾!³�¿J¯!°�Ï�ÀS´'æ_Î�¾!¼�ÀS¯!ýW¼
´'°�¿^Î�ÒS¶'ºN¼"Î�¾!´'ÖW¼Wæ�¼W°RµBÒS¼W¾!´lµ�¯ »J¼tµ�¶bÀS´'æ_Î�¾!¼�¼W¿�Ï'¼WÀSÔy´'°�¿^ÖW´'°/ºN¼"ÖW´'¾!ÖW³�¾!´lµ�¼W¿_³�À�¯!°�Ï1´E°r³�æ^ºN¼WÒ�¶'Ñ�æ�¼�µ�Ð�¶r¿JÀ�ú ¹'Ülüf¸
õb¶cÕ`¼�»J¼WÒSÔ�¯!Ñrµ�Ð�¼
¾!´lµ�¼WÒ�´'¾J¿�¯!´'æ_¼�µ�¼WÒ�¶'Ñ�µ�ÐJ¼
ÀS´'æ_Î�¾!¼B¯!À�æq³�Ö,Ð_¾!´'ÒSÏ'¼WÒ�Ëc´lµE¾!¼W´'ÀLµE´:Ñu´'Ö�µ�¶'Ò�¶'Ñ�¹'þ'Í4µ�ÐJ´'°�µ�Ð�¼
Î�ÒS¶'ºN¼
ÀSÎ�´'ÖW¯!°JÏ'Ô#´'°�¿�¯!Ñyµ�ÐJ¼`Î�ÒS¶'ºN¼�ÀSÎ�´'ÖW¯!°�Ï�¯!ÀBæ^³�Ö,Ðh¾!´'ÒSÏ'¼WÒ¡µ�Ð�´'°�µ�Ð�¼`ÀS´'æ_Î�¾!¼�µ�ÐJ¯!Ö�ÛY°�¼WÀSÀSÔ�µ�ÐJ¼W° î ¯!ÀU»J¼WÒL½kÖW¾!¶'À�¼�µ�¶
³�°�¯ µ�½"ú ¹'ûWüf¸

í'Ü



ÿ���� ��� �	��
�����������	����������������� � �"!#
$&%'�����)(*��$,+

-�.0/2143057628	9:-<;>=#?@1A3@/>B@C0C
DEBF1EC0.F32G)H�IKJMLON43FPQI RTS0S7UAV

RWIYX[ZW\�]_^7`�.aGEb:`AB0505c]_d@32e08E50BgfE305:hAb7=4.W]id432e78<57Bj\kB2^E605
J�IKJl=F^E6:17^<.aG4mln<6>o@BF1EC'p qFr4b7X@s#tub@/v\�]wf<b:^0h>fEBx]zyERTJ0J0{
9432G0^@14305�`A6>o4B:1<Cxp ?@9>|,]iN@9>|}I
=A/21E.a8EB~5032^�62GAd�`A6>o@BF1�G0eF\48EBF1�3TG�B064/���`E6Fo4B:1�]�.aG�/>5TeAdE.�G4m�/>32G0^@143054CxI
?�.21462G7�<6	/F50B06TG�62G4d�dE.�f�.aG�C0.�G@�4�,I
-<B06@Cae@1ABg87e<5:�	14B4C7.0CT^<.2PE.T^@h�LOtub@/v\�V�3>o)B06@/a��3TG�C>32GE3Fm46FmAB�I

R�IKJ~�aGk.a^�.F605~;:�<.:d@6:^<.>32G�p�^E6F17mAB2^	�	X0J�L����:�_VjG>\
R�I�R*�@97��/F50B762G)oFe@1>GE64/>B�^7e78<B�LK^0hA5762GEHAV�]�1AB4CFBF17PAB�^0hA506TG<S�I
R�IOq�=F^E6TGAd@6F1@d�/>50B762G�`A6>o@BF1<C�.aG�C0.�G@�As�p
�aGk/F52e4d4B�?@9>|�62G4d~N@9F|�I
fk.21462G7�<6�RaJg\�.aG7e@^AB4CW]�RTJ@�ER�|@��dA.afQ] Cafk.�G<bFd710hQI

R�IKX�¡@10h)3:�<.2d46:^<.>3TG)6:^�S>H0JQ¢�9�L�=7£>�0�>¤E;F¥<Vxp
s7Jg\�.�G¦I d710h);F§¨LO9F�EB4/T��^7�<B�f@1AB:P<.>3TekCj1>e0G�14B4C�e<5:^�V
q7Jg\�.�G¦I d710h�N §
\kB06@Cae@1AB~3:�<.:d@B�^7��.0/a�7G<B@C0C#3TG	?49F|

q�IKJgN<.T^01<.2d4B�¡AB2f<3@C0.a^�.>3TG�L�=>N<�T�@9EVxp
�01A6TGkC2o4BF1#`E6>o@BF1EC�^E3l^0hA506TG<Sl1E.2mF�@^�6>oF^EB:1�d717h)3F�<.2d462^�.>3TG)6TGAd�d4BTf<3@C0.T^
;2G<5:h�.aG�/>52e4d4BlN09>|}I
RTJ0JlGF\�Gk.a^@1<.2d4B�I
\kB06@Cae@1ABgG�.T^@1E.:d@B�^7��.0/T�>G<B@C0Cl3TG�N@9F|

X�IKJjn<B0575l?7�E3:^E3�p©-E64Ca��N>n0¤@ª0ª�LO9Fn@N�/a�@1A3a\�B0bFd0o<V
L�943TG@^01A305g`E6>o@BF1EC#6F14B�G<3:^¨.�Gk/F52eAd@B>d	.aG�62G@h�f0�E3:^E3:1AB@C0.0Ca^�Ca^EB2fkV
=F^E6TGAd@6F1@d��>b05@.aGEBgf41434/>B@C0Cxp
|7-@¡4=']�C�fk.aG�L�62G4d�C>3Fo>^~8<62�EB4V�]zB:�>f<3@C>Bc]wf<3@CT^�B:�>f<3@Cae@1ABg8E6:�EBc]
d4BFP4B05732fQ] .aGkC�f<B@/T^,]id4B@C0/aeF\¨62G4d#�<6:1@d#8<62�EB�I

rQIKJ�¤0^�/��¦p©?E5764Cv\�6~B:^</a��G�.T^@1E.:d@B	.aG�576a\cR�I
9F�<B@/T��^>�<B�3F�E.:d@B�^7��.0/T�>G<B@C0Cl3TG�B06@/a�	`E3:17��`A6>o4B:1

H�IKJgNAb2nEB0575	�v\@f<506TG@^}p©f7�<34C�f0�E3F1>e�CW]w«¬ ®:¯F° §v±:²´³�§ ]z�7J#µEB2D�Iz�aG�/>5TeAd4Bg?49>|}I
s�IKJgNAb2nEB0575#943:PABF1);:�<.2d46:^<.>3TG¦p
s�I�R*�@97��/F50B762G)oFe@1>GE64/>B�^7e78<B�LK^0hA5762G<q4VxI
s�IOqj¶EBa\�3FP4B�?0¶�.aG�; § fE506@Cv\k6�62GAd�/F50B762G�`A6>o4B:1<C~.�G�C0.�G@�A��I
s�IKXl=F^E6TGAd@6F1@d�/>50B762G�`A6>o@BF1<C�.aG�C0.�G@�Asx]�.aG�/>5TeAd4B�?49F|�62GAd~N09>|}I
s�I´rgn<B0575�/>3:PABF1	3F�<.2d462^�.>3TG�6:^�S>H0J ¢ 9�LONFn@¤@ª7ª@9FD0¶kVcp
X0Jg\�.�G¦I d710h); §
RTU0Hg\.aG�I `EB2^);>§
X0Jg\�.�G¦I d710h); §
q7Jg\�.�G¦I N §

U�IKJgN<.T^01<.2d4B�¶ABa\k3:PA675x]*.�Gk/>5TeAd@B�N@9F|
U�I�R ¡�.af�.�G·RTJ�p�R[¸0|0�	o43:1�r4J)C>B@/g^E3#14Ba\k3:PAB�^>�k.�G�3F�<.2d4B~3TG	^E3Tf�3>o	=A.2¹ºNa»'I
U�IOqj¤0^�/���Gk.a^@1<.2d4B~3Fo0o�.�G�8<34.F54.�G4m#f7�<34C�f0�E3F1<.7/l6@/0.:d�L�C0.�G@�4UEVxI
-<B06@Cae@1ABl� 3F� .�G�G<b:`AB0575~32G�`E3:17�~`A6>o@BF1<CxI

��IKJ�?Eb2nEB0575	�v\@f<506TG@^}p ¸R0R]i¼½¬z®:¯ ° § ±:²´³ § ]z�7J#µEB:D}Iz�aG�/>52e4d4BlN09>|

�:�



¾�¿KÀjÁ<Â0Ã7ÃlÄ@ÅEÆ2ÇAÂ7È4É�Ê¦Ë
¾�¿�Ì*Í@Î7Ï�ÐFÃ0Â7Ñ2Ê)ÒFÓ@Å>ÊEÑ4Ð>Â�Ô7Ó7Õ<Â�ÖKÔ0×AÃ7Ñ2Ê<Ø4Ùx¿
¾�¿OØ�ÚFÔEÑTÊAÛ@ÑFÅ@Û�Ð>Ã0Â7Ñ2Ê�ÜAÑ>Ò@ÂFÅ<Ý�ÆaÊ�Ý0Æ�Ê@Þ4ß	Ñ2ÊAÛ�Ý7ÆaÊ0ÞEà�¿ ÉaÊ�Ð>ÃTÓAÛ4Â�á4ÎFâ�Ñ2ÊAÛ~ã0Î>â}¿
¾�¿KäjÁ<Â0Ã7Ã�Û7ÅEÆ2ÇAÂ�Ñ:ÔåÌ0ÌTØ7À,æºÎ�ÖYÁ0ç@è0è>Ä0é�ÙxË
à7Àgê�Æ�Ê¦¿ ÔEÂaê@ë<Â:ÅAÑ:Ô>Ó4Å4Â�ÅAÑ�ê4ë�Ò>ÅAì�ê¨í0î0À æ Î�ÔEì�Ì7Ì2Ø>À æ Î
ØFï4ÀgêÆaÊ�¿ Û7Å7×�ð>ñ
ä0À0ÀgêÆaÊ�¿ ã ñ
ò Â0Ñ@ÝaÓ@ÅAÂ~ì:ó<Æ:Û@Â�Ô7ô�Æ0ÐaÞ7Ê<Â@Ý0Ý#ìTÊ	Ô0ÜAì�Ð>ì2Ê0Ô@Å4ì0Ã�ÜAÑ>Ò4Â:Å<Ýx¿

¾�¿´ï�ÚFÔ@ÅEÆaë�ì:ó<Æ:Û@Â	ÆaÊ�î�Ë�Ì[õ7â@ö}¿
ò Â0Ñ@ÝaÓ@ÅAÂ�é Ý ì2Ê�á4ÎFâ�Ñ2Ê4Û�ã@ÎFâ�¿

ÌTÀ�¿KÀ�áEÑ>Û�ð:ó<Æ2Û4Ñ:Ô<Æ>ìTÊ<÷FãEÆTÔ0Å<Æ:Û@Â[ÄEÂ2ëEì4Ý7ÆTÔ�ÆFì2Ê�Ë
ÔEÑFÅ7øAÂ2Ô	ù�ä0ÀMÖ�úûàAÙjÊFê Ú4Æ>ð ñ�ü ÌaÀ0ÀMÖOú�ÌTÀAÙjÊ>ê¨Ú4Æ:ýºã�þ
ÌTÀ�¿�Ì*Í@Î7Ï�ÐFÃ0Â7Ñ2Ê)ÒFÓ@Å>ÊEÑ4Ð>Â�Ô7Ó7Õ<Â�ÖKÔ0×AÃ7Ñ2ÊEîAÙx¿�éEÂ@Ý>Â:Å0ÇAÂgÔ@×AÃ7Ñ2ÊE¾�¿
ÌTÀ�¿OØ�ÚFÔEÑTÊAÛ@ÑFÅ@Û�Ð>Ã0Â7Ñ2Ê�ÜAÑ>Ò@ÂFÅ<Ýx¿ É�ÊkÐFÃ2ÓAÛ@Â�á4ÎFâ,ÿ_ã0Î>â}¿
ÌTÀ�¿Kä�Ä@Å0×)ì:ó<Æ2Û4Ñ:Ô<Æ>ìTÊ)Ñ:Ô�¾>î0À æ Î�Ö�Ú��>Ï0Í>çEð��<ÙxË

� Ì�ô@Å}¿ Û7Å0×)ð ñä0Àgê�Æ�Ê¦¿ Û7Å0×�ã ñ ÑTÊ0ÊEÂ0Ñ0Ã�¿
ò Â0Ñ@ÝaÓ@ÅAÂ�Ô>ô<Â�ìFóEÆ:Û@Â�Ô7ô�Æ0ÐTÞ>Ê<Â@Ý0Ý#ìTÊ�ã@Î>â

ÌTÀ�¿´ï�ÄEÂ2ëEì4Ý7ÆTÔ ÌaÀ0ÀMÖ�ú ÌaÀEÙ[ÊFêåìFÒ	ÚAÆ ý ã þ Ævê7êkÂFÛEÆ>Ñ2ÔEÂ7ÃF×MÖ�Ú>ãEÉ2Í@ÎEÙxË
ð2Ê<Ã:×�ÆaÊ�Ð>Ã2Ó4Û4Â�á@Î>â}¿
Ñ2ë0ë@ÅAì:ó}¿ Ô<Ævê�Âlù�Ø0ØgêÆaÊ¦¿:ÿiÔEÂ�ê4ë�¿Yù�ß7À0À æ ÎQ¿
ò Â0Ñ@ÝaÓ@ÅAÂgÊ�ÆTÔ@ÅEÆ:Û@Â�Ô7ô�Æ0ÐTÞ>Ê<Â@Ý0ÝlìTÊ	á4ÎFâ�¿

Ì0Ì�¿KÀgÏ<ÐTÔ<Æ2Ç4ÂlÏ0Å4Â0Ñlá7ôEì:ÔAì�Ë ò Ñ4ÝaÞ�Ï@Î>Í�� ÖKÏ@Î7Í��)Âaê@Ó<Ã@Ý0Æ>ìTÊ<È@Ð:Ò<Ù
ÚFÔEÑTÊAÛ@ÑFÅ@Û�É>È0Ã@ÆaÊEÂgë4Å4ì4Ð>Â@Ý0Ýx¿

Ì2Ø�¿KÀgã<ÆTÔ0Å<Æ2Û4Â�ç7Ô�Ðaô�Ë
áEÃ0Ñ@Ývê�Ñ~Â:Ô<Ðaô�ÊkÆaÔ@ÅEÆ:Û4Â�ÆaÊ�Ã0Ñ�êcÌ�¿
ò Â0Ñ@ÝaÓ@ÅAÂlÍ ìFó ìTÊ�Â0Ñ4Ð�ô	ÜEì:Å7Þ�ÜEÑFÒ4Â:Å}¿ Ö�Ølë0Ê0Ô�Ý�ê�Â0Ñ@ÝaÓ4Å4Âaê�Â2Ê@Ô�Ùx¿ÄEì�Ê<ì2Ô	ÅAÂ�êkìFÇ4Â�á0é}¿zÉaÊ�Ýaë<Â@ÐTÔ}¿
ò Â0Ñ@ÝaÓ@ÅAÂ�á7é�Ô7ôkÆ7ÐTÞ>Ê<Â4Ý7Ý~Ð>ì:ÇAÂ:Å<ÆaÊ@ø	Ñ@ÐTÔ�ÆTÇAÂ~Ñ:ÅAÂ7Ñ�¿
á0é#ê4Ó�ÝTÔ~ÕEÂ��7ß0À7ÀlÊ>ê�¿ âEÑ:Å@ÛlÕEÑ:ÞAÂ�ÑFøAÑ@ÆaÊ�Ò@ìFÅ	�7Ø2ô4ÅEÝ#Ñ:Ô·ÌTØ7À æ ÎQ¿

ÌTä�¿KÀ�áEÈ2ÁEÂ0Ã7Ãlö<ÆFÂ0Ã>Û�É ê4ëEÃ0Ñ2Ê0Ô~á7ôEì:ÔAì�Ë ò Ñ@ÝTÞ�á@öEÉTç0è7Ä�ÖOÎFÁ4ãEÉ#Âaê@Ó<Ã@Ý0Æ>ìTÊ<È@Ð:Ò<Ù
ÖKéEÂ:ÇAÂ:Å<Ý>ÂFÛ�ã>Á0ç@è7è�êkÑ@ÝTÞkÙ
ÚFÔEÑTÊAÛ@ÑFÅ@Û�É>È0Ã@ÆaÊEÂgë4Å4ì4Ð>Â@Ý0Ýx¿ Ö�Ú@Â@Ð>ì2Ê4Ûlë0ôEì:ÔAìAÙ
ãAÈ2ÁEÂ0Ã7Ã~ÑFÅ4Â0Ñ�Æ0Ý�ÐFìFÇ4ÂFÅAÂFÛ#Ü�ÆaÔ7ô	á7é�¿

Ì�ïQ¿KÀ�áEÈ2ÁEÂ0Ã7Ãlö<ÆFÂ0Ã>Û�ÉFì2Ê�É ê4ë<Ã7Ñ2Ê0Ô�Ë�õ�Ì7Ìÿzí0À�
AÂ���ÿ������������ ý������ ñ ¿
ÌTî�¿KÀgãAÈ2ÁEÂ0Ã7Ãlö<ÆFÂ0Ã>Û�É ê4ëEÃ0Ñ2Ê0Ô~á7ôEì:ÔAì�Ë ò Ñ@ÝTÞ	ã>Á0ç@è7è�Ö�Î:Á4ã�Ðaô@ÅAì�êkÂ0ÈFÛ0ÒEÙ
ÌTî�¿�Ì éEÂaê�ìFÇ4Â�á0é�ÆaÊ�ëEÃ0Ñ@ÝvêkÑ�ð ñ ¿ Î4Ã0Â7Ñ2Ê	ÜAÑ>Ò4Â:Å<Ý~Æ�Ê�Ý0Æ�Ê@ÞAß�¿
ÌTî�¿OØ�ÚFÔEÑTÊAÛ@ÑFÅ@Û�É>È0Ã@ÆaÊEÂgë4Å4ì4Ð>Â@Ý0Ýx¿

Ì2à�¿KÀgãAÈ2ÁEÂ0Ã7Ãlö<ÆFÂ0Ã>Û�ÉFì2Ê�É ê4ë<Ã7Ñ2Ê0Ô�Ë ë0ôEì4Ýaë7ô<ì:Å>ÓkÝ�ÿiï@À�
EÂ���ÿ��������� ñ ����� ñ ¿
ÌTí�¿KÀgèAì4ÐFì4Ý�ð:ó<Æ:Û@Ñ:Ô<Æ>ì2Ê�Ë ÔEÑ:Å0øAÂ2Ô	ù)à7î7ÀlÊ>ê
ÌTí�¿�Ì*Í@Î7Ï�ÐFÃ0Â7Ñ2Ê)ÒFÓ@Å>ÊEÑ4Ð>Â�Ô7Ó7Õ<Â�ÖKÔ0×AÃ7Ñ2Ê<Ø4Ùx¿
ÌTí�¿OØjéEÂaê�ìFÇ4Â�á0é�ÆaÊ�ð7Ø�ë<Ã7Ñ4Ývê�Ñ~Ñ2Ê4Û#ëkÆTÅAÑ2Ê7ô<Ñ	ÐFÃ0Â7Ñ2Ê�ÜAÑ>Ò4Â:Å<Ýx¿

ÚFÔEÑTÊAÛ@ÑFÅ@Û�Ð>Ã0Â7Ñ2Ê�ÜAÑ>Ò@ÂFÅ<Ý � ÛEÆ�ë�ÆaÊ	õ7â@ö)Ø7î�Ë�Ì�Ò@ìFÅ�î@ÈEÌTÀ�ÝFÂ4Ðx¿
ÉaÊkÐFÃ2Ó4Û4Â�á@Î>â,ÿ ã0Î>â}¿

ÌTí�¿KäjÁ<Â:Ô�ì:ó<Æ2Û4Ñ:Ô<Æ>ìTÊ)Ñ:Ô�¾>î0ÀQæ�Î�Ö�Ú:Á0ç@Í4ð��7õ�ÙxË
îlêÆaÊ�¿ Û>Å0×)ð ñ
ï�ô@Å<Ýx¿ ï@Àgê�ÆaÊ�¿ ÜAÂ:Ô�ð ñ
îlêÆaÊ�¿ Û>Å0×)ð ñ
Ø7Àgê�Æ�Ê¦¿ ã@ñjÑ2Ê0ÊEÂ0Ñ7Ã
ò Â0Ñ@ÝaÓ@ÅAÂ>Û#Í ìFó ì2Ê�ä�ÜEì:Å7Þ~ÜAÑ>Ò4Â:Å<Ýx¿

��!



"$#&%('*),+$-/.,+1032546287:9�;6<�=?>@+BA:C�=$D60E2*F3G�HI%
"$#&%J"LKM+8NO+BAP"$'&QJ"SR/H/TVU39�.	W�'	X�2EC*-Y9�.3287:9�;625-�Z:+BA[9�\,+1032]9$AV-Y9$N[9�UV^6+1_`)8ab%
"$#&%dcfe/-MCBZ�A:+8-E.,+1032]9�U/Ug+BA�N/Z,9EX8N�Z,9�.Y+/C5<3C/+10V<�-P"ih3jlkmGonJX/+BAEp3qYr?%

"1st%('u^E<3C$.,+1UY+/C�+�<�=wv�\Y+�0E2&Qx-Y<�.�y621-Vz{c�'|n~}�c6rfA�7
"1st%J"@�EG��[C�=/2�<1A	U�DE.�AY<3C�2�-�D��,2�n(-/�6=�<1AYj6r?%
"1st%dc5^�-Y<$A60E<�.E0{C�=/2�<1A��6<�UE2�.,X >@+8AMC�=$D60325)EG�Hg<$A60wFEG�HI%

KM+8NO+BAP"$'&QJ"SR/H/TwD/A/-M+�=*F3G�Hg<$A60])/G�H{0321�Y21-I%
"1st%(��KE./�	9�\,+103<�-,+�9$A	<�-[s�j/' k Gonm^����/��eYv��,r?Q

�/'*7�+BA/D/-Y23X*0�./�	v��
�/'*7�+BA/D/-Y23X�)E�f<1A/AY2/<�=
� 2/<EX8DE.62u� 9�\ 9$AVF3G�Hg<$A60])/G�HI%

c�'&%('*)6��G�Z,<$A/A,2�=5F�D�A:CBZE-�ZE.69$D3y�ZV<1A30]��ZE.623XBZ,9�=�0��/0E�1D:X$-�7:2$AE-wF�Z,91-Y9&Q � <EX$p�F/T,�$e/��K
n~G��E),�w2B73D,=EX/+�91A,�EC�UYr?% ^�-6<1A303<�./0{���/=3+BA,2*NE.69EC�23X�Xb%

c," %('*)6��G�Z,<$A/A,2�=5F�D�A:CBZE-�ZE.69$D3y�ZV<1A30]��ZE.623XBZ,9�=�0��/0E�1D:X$-�7:2$AE-g��73NY=/<1A/-I% �8AMC�=$D60325)EG�H�%
"�r�R�"�"�>f"$c�'��Y21��>����������d�i����  � %
c6r�R�"�"�>���'��Y2��&>���¡�¢��L��� � � ����  � %

c/ct%('�FY��G�Z,<$A/A,2�=5F�D�A:CBZE-�ZE.69$D3y�ZV<1A30]��ZE.623XBZ,9�=�0��/0E�1D:X$-�7:2$AE-wF�Z,91-Y9&Q � <EX$p�F��E�
n(F/�/�[C8ZE.6987M2/��0/U,r£%
4Y287M9�;325F/4O+8A�NY=/<EXi7:<wv��f<1A60gC�=/2�<1A��6<�U32�.,X]+BAOX/+BAEp6#&%
^�-Y<$A60E<�.E0{���/=E+8AY2*N3.393C�2EX/X?%

c��&%('�FY��G�Z,<$A/A,2�=5F�D�A:CBZE-�ZE.69$D3y�ZV<1A30]��ZE.623XBZ,9�=�0��/0E�1D:X$-�7:2$AE-g��73NY=/<1A/-I% �8AMC�=$D6032*F3G�H�%
"�r�F�ZY93XBN/Z,9�.�DMX¤>¥"$s�'��62���>�������� � � ����  � >
c6r�R�"�"�>Lc�'��Y2��&>�¦�¡�§��L����� � ����  � %

c�hl%('5�3<�-62�v�\Y+�03<1-M+�91A,¨1FY9�=��6��^6+©KY2$N,9EX/+$-,+�9$AªQ
-Y<�.�y621-Vz	c�'«n~}�c&%¬'YrfA�7^3+�v��¥®�hEj/'«n~}¯h3'6rfA�7{N,9�=��3��^6+
c�hl%J"@�EG��[C�=/2�<1A	U�DE.�AY<3C�2�-�D��,2�n(-/�6=�<1AYj6r?%

4Y23X�2�.�;62*NY9/=��3��^3+5032$N,93X�+$-,+�91Aw-�D��,2�n(-/�6=�<1A "�"�r£%
c�hl%dc5^�-Y<$A60E<�.E0{C�=/2�<1A��6<�UE2�.,X >@+8AMC�=$D6032*F3G�H&>�)EG�H�>

� 9�\ n¬N3.Y+i7M25FY°Y"$'/'/±6r�>�<1A30{91A,2���N,9�=���"�7:91AM+$-69�.,+BA3yu�Y<�UE2�.YXb%
c�hl%(��KM+8N[9�U/UgX�<3C1.Y+�U6+/C/+�</=�9�\,+1032V+BAP"$'&QJ"SHET

D/AE-,+�=�)/G�Hg<1A30�F3G�H{0321�Y2�-²nm<1N�N3.69�\�% "@7�+BA�r£%
c�hl%�h5KE./�	9�\,+103<�-,+�9$A	<�-[s�j/' k Gonm^����/��eYv��,r?Q

�/'*7�+BA	0�.��	v � n~G�ZY23C8pwN3.32�;,+�91DMX*.�D�A{.623XBD,=1-:r
�/'*7�+BA{)E�f<1A�A,2/<�=&%

c�hl%(j]�i7/7M2�06+�<�-62/=��V<�U�-Y2�.{9�\Y+�03<1-M+�91A{0E21N,9EX/+8-]h3j�'uA�7³9�U�N�Z,9EXb%¬0E91NY2�0
N,9/=��6��^6+Pn~^�KYv1FYv���´M�/r?%µv1A,=��g+8AMC�=$D60325��N,9�=��:"¤%
<1N/NE.69�\�%�-,+i7M2uz{cuZ3.l% c�'*7�+8AI%�>¶-62873NI%¬zVWY"$' k G
n~G�ZY23C8pwN3.32�;,+�91DMX*.�D�A{.623XBD,=1-:r

c�hl%dW � 2/<EX8DE.6287M21A/-MX
<6r � 2�<3XBD3.62w9�\,+1032u-�Z:+/C8p�AY23X/X591A{� 9�\ >�F3G�Hg<$A60])/G�HI%
��r � 2�<3XBD3.62*K +$- <1A60{· 9�\ 9$A{� 9�\ %CEru^�-/.,+BN[9�\,+1032�U�.69B7	F3G�Hg<$A60])/G�H�>¸<1A6057M2/<EX8D3.325-�ZY2{X8ZY2/2�-].623X�+/X8-M+1;Y+$-/��%
0,r � 2�<3XBD3.62�N,9/=��]-�ZM+/C$p�A,2EX/Xu9$A{��NY9/=��:"¤%
F3G�Hg<$A60])/G�H]N3.393C�2/2�0u-Y9{X$-621N[c�q�%dct%
��N,9�=��:"©N3.393C�2�2�06X�-Y9{X8-Y21Ng�/c&%¬��%

c�j&%('5�3<�-62uKY2�UY+8AM+$-,+�91AIQ � <EX$p�FYv���´²nm2873DY=3X�+�91AY�3C1U,r
^�-Y<$A60E<�.E0{�����Y+8AY2*N3.393C�2EX/X?%

c/Wt%('�FY=/<EXi7M<]2�-,C8Z�N,9�=��3��^6+

¹�º



»/¼t½J¾L¿/ÀMÁBÂ�Ã,Ä�Å�Æ[Ç8È{É3Ê8Ë6Ì|Í(Î6Ï3Á/ÇBÃ,ÏtÐ ÌEÑ/ÑYÒ£Ð
»/¼t½d»SÓ,Ï/ÊEÔ8ÕEÖ6Ïu× Ä�Ø ÇBÈgÙEÚ�ÛgÊ�Ö6Ï�Ê�Ä�Ü{Ï/ÊEÁ8ÂVÝ6Ä�Ö�ÞwÝYÊ�ÜEÏ�ÖoÍm»5Ã/ÈEÀ,Ô¥Ë:Ï�Ê3ÔBÕ3Ö6ÏBË:Ï$ÈEÀ:Ò£½
»/¼t½(ßfÓ,Ï/ÊEÔ8ÕEÖ6ÏVÁBÂ,Ê1È�È,Ï�Å]Å/Ï$È3à�À�Â]Õ:Ô�Ç8ÈEàO¾¤½¬Ñiá¤Ëgà6Ê1ÀYÏt½

»�â&½(Ñ�ÎYÏ/Ä�Ø,Ç1ã3Ê�À,Ç�Ä$È	Ê1È3ã�ä3Ê$Ã,Ê3Á�Ç$À6Ä�Öwå3Ä�Ö1Ë:Ê�À,Ç�Ä$ÈªÐ
ÍJæ�Ü�ÈYÄ{Á�Ê$Ã,Ê3Á�Ç$À6Ä�ÖgÇ�Ô5Ö6Ï�ç�Õ,ÏEÔ$ÀYÏ�ãtè�Ô$ÞMÇBÃÔ$À6Ï1Ã[»�â�À�Â3Ö3Ä1ÕEà�Âg»�é&½d»t½êÒ
»�â&½J¾@×Eä�ë[Á�Å/Ï�Ê1È	Ü�ÕEÖ�ÈYÊ3Á�Ï�À�Õ�ì,Ï�Í(À/Æ6Å�Ê1È,»3Ò?½íÎYÏEÔ�Ï�Ö/î6Ï*ÀEÆ6Å�Ê1È�¾1»]Ê$È6ãwÀEÆ3Å/Ê$È ¾/¾ ½
»�â&½d»5Ù�ÀYÊ$È6ãEÊ�ÖEã{Á�Å/Ï�Ê1È�Ý6Ê�ÜEÏ�Ö,Ô è@Ç8ÈMÁ�Å$Õ6ãYÇBÈ3àuï3ä�ð&è�ñEä�ð�èLÊ1È3ã�À/Ý6Ä�Ë:Ä$È:Ç$À6Ä�ÖYÇ8È3à

ÝYÊ�ÜEÏ�ÖYÔ¤è�Ä$È,ÏwÜ3Ä�ÖVã�Ö�Æ	Ä�Ø,Ç1ã3Ê1ÀMÇ�Ä$ÈoÍ(×�Ã,Ä�Å�Æ3»6ÒuÊ$È6ã{Ä1ÈYÏ�Ü3Ä�Ö�É/×3ò&½
å/Ö6ÄBË{Â,Ï�Ö6Ï�Ä1ÈIÐ Ä$È,Å�Æ³¾$Ñ	Ô�ÏEÁuãYÇBÃOÇ8È[»�ó/Ú,¾SðEôiò/Ú1ðEå{Ê�Ü�ÀYÏ�ÖwÃ:Ç$Ö6Ê1È�Â,Êt½

»�â&½(ß�ÛEÖ/Æ	Ä�Ø,Ç1ã3Ê�À,Ç�Ä$È	Ê�À[é�Ñ/ÑlõmäoÍmÙ�Û�Î/ö6ò�÷�øMÒ?Ð
ß/Ñ*Ë�ÇBÈ	ã�Ö�Æ	ò ô
»�Ñ*Ë�ÇBÈ{ñEôfÊ1È�È,Ï/Ê�Å&½
Ó,Ï/ÊEÔ8ÕEÖ6Ï]Ä�Ø,Ç�ãEÏ5À�ÂMÇ/Á8Þ�È,ÏEÔ/Ô�Ä$È{×�ÃYÄ/Å�Æ3»&Ð
×�Ã,Ä�Å�Æ3»*Ã3Ö3Ä3Á�Ï�Ï�ã6Ô�ÀYÄ]Ù�ÀYÏ1Ã[»�â�½¬ó�½
ï3ä�ð]ÃEÖ6ÄEÁ�Ï/Ï�ãYÔ�À6Ä]Ù�À6Ï1Ãgß�Ì	Ê$È6ã]ñ/ä�ð]Ã3Ö3Ä3Á�Ï/Ï�ã6ÔfÀ6Ä]Ù�ÀYÏ$ÃgßM¾ ½

»�â&½�Ìg¾�Ò�Î�Õ�È[Ê	Á�Ä/Ê1ÀMÇBÈ3à{Ê$È6ã5Ë:Ä$È:Ç8ÀYÄ�ÖYÇ8ÈEàwÉ/×3òVÇ8È{À/Æ6Å/Ê$È ¾$»*ÀYÄwà3Ï�À
ã3Ï1Ã{Ö3Ê�À6Ï&½úù�Ô�Ï�Ö3Ï3Á�Ç8Ã,Ï*û/ÛYò�É/×3ò�äVÊ$È6ãgÔ�Ï1À	Ñ]ã3Ä$Ã:Ç8ÈEà�½
»6Ò�ÛYÏ$Ã,ÄEÔ/Ç$À]É/×6òwÜEÄ�Ö]À�Â,Ïwã3ÏEÔ/Ç$Ö6Ï�ã�Ä�Ø,Ç1ã3Ï5À�Â:Ç�Á$Þ�ÈYÏ3Ô�Ôb½
ßYÒfÓ,Ï�Ê3ÔBÕ3Ö6Ï5É/×6òuÀ�Â:Ç�Á$Þ�ÈYÏ3Ô�ÔuÄ1È]ËMÄ1È:Ç8ÀYÄ�Ö,Ç8ÈEà�Ý6Ê�Ü3Ï�Ö�Ð

»�â&½(óuÙEÏ3Á�Ä1È3ãuÃ,Ä�Å�Æ6ü�Ù6Ç5ãEÏ1ÃYÄ3Ô/Ç8ÀMÇ�Ä1ÈªÐ Ç�Ë/Ë:Ï�ãYÇ�Ê�ÀYÏ�Å�Æ]Ê�Ü�ÀYÏ�Ö	Ä�Ø,Ç1ã3Ê�À,Ç�Ä$È
ã3Ï1ÃYÄ3Ô�Ç$À�ÌEó/ÑuÈ�ËOÄ�Ü�Ã/ÂYÄ3Ôb½�ã3Ä$Ã,Ï�ã*Ã,Ä�Å�Æ6ü�Ù6ÇPÍ~Ù�Û6ò�ïYò�É�ö�ð:Ò?Ð
Ä1È,Å�Æ[Ç8ÈMÁ�Å1Õ3ã3Ïu×�Ã,Ä�Å�Æ6»t½
Ê1Ã/ÃEÖ6Ä�Ø�½�À,ÇiËMÏuý{»uÂ3Öl½ ¾$þ*Ë�Ç8È�è¶ÀYÏBË3Ãª½�ýV¼,¾8Ñlõ`ä�½
Ó,Ï/ÊEÔ8ÕEÖ6ÏVÔ�Ï3Á�Ä$È6ãuÃYÄ/Å�Æ]À�Â:Ç�Á$Þ�È,Ï3Ô�ÔuÄ$È{×�Ã,Ä�Å�Æ3»&Ð
×�Ã,Ä�Å�Æ3»*Ã3Ö3Ä3Á�Ï�Ï�ã6Ô�ÀYÄ{Ô8ÀYÏ1Ãgß/»&½¬ß�½

»�þ&½(Ñ5ä3Ê1ÃYÊ3Á�Ç$ÀYÄ�Öwï�ÂYÄ�À6Ä&ÐúÓ,ÊEÔ$Þ{ä�ë�ïYü�ä�¿oÍdä�ë�ïgÏBË3ÕYÅ3Ô/Ç�Ä1ÈYü3Á�ÜYÒ
Ù�ÀYÊ$È6ãEÊ�ÖEã{æ�ü�ÉYÇ8ÈYÏ*Ã3Ö3Ä3Á�ÏEÔ/Ô?½

»/ét½(Ñ�ïYÅ/ÊEÔiËMÊ]Ï�À,Á8Â�Ã,Ä�Å�Æ3ü�Ù6Ç?Ð
»/ét½J¾L¿/ÀMÁBÂ[»1È3ã�Ã,Ä/Å�ÆgÇ8È	É3Ê8ËYÌ«Í(ÎYÏEÁ/ÇBÃ,Ï&Ð Ì3Ñ�ÑYÒ£Ð
»/ét½d»SÓ,Ï/ÊEÔ8ÕEÖ6Ïu× Ä�Ø ÇBÈgÙEÚ�ÛgÊ�Ö6Ï�Ê�Ä1È[Ï/ÊEÁ8ÂVÝ6Ä�Ö�ÞwÝYÊ�ÜEÏ�Öl½

ÎYÏ8ËMÄ�î3Ï5ï/ÎOÇ8È[ò�ô@ÃYÅ/ÊEÔiË:Êt½
ïMÇ1Ö3Ê1È�Â,ÊVÁ�Å/Ï/Ê$È�Ý3Ü�Ö,Ô�ÇBÈOÔ/Ç8È/Þ6þ&½
ÛYÏ1ÂEÆEã�Ö6Ê�À6Ï5Ý3Ü�Ö,Ô]ÇBÈ[Ä�î3Ï1È	Ü3Ä�Ö	ÿ]ß/Ñ5Ë�ÇBÈª½ Ê�À ¾$»�Ñ õ äl½

ß/Ñ&½(Ñ*ñ � ÙEÚ1Û�ï�ÂYÄ�ÀYÄtÐxÓYÊ3Ô8ÞVñ � Ù/Ú�ÛoÍ(ñ3Ù�ÛÁ8Â3Ö3Ä8ËMÏ/ü�ã�Ü,Ò
Ù�ÀYÊ$È6ãEÊ�ÖEã{æ�ü/ÅEÇ8ÈYÏ*Ã3Ö3Ä3Á�ÏEÔ/Ô?½

ßM¾ ½(Ñ*ñ � ÙEÚ1ÛæiËEÃ,Å/Ê$ÈEÀ�Ð ë�Ö,Ô�Ï$È:Ç�Á¤è¥¾8Ñ/Ñ�Þ6Ï�û�è������	��
���	��� ô è©ÇBÈ:Á�Å$Õ6ãEÏuñEä�ðI½
ßE»t½(Ñ*ñ � ÙEÚ1ÛVë�È�È,Ï/Ê�Å

ßE»t½J¾@×Eä�ë[Á�Å/Ï�Ê1È	Ü�ÕEÖ�ÈYÊ3Á�Ï�À�Õ�ì,Ï�Í(À/Æ6Å�Ê1ÈYâ6Ò?½
ßE»t½d»fÎYÏ8ËMÄ�î3Ï5ï/ÎOÇ8È[ò�ô@ÃYÅ/ÊEÔiË:ÊwÊ1È6ã�ÃMÇ1Ö3Ê1È/ÂYÊ�Á�Å/Ï/Ê$ÈVÝYÊ�Ü3Ï�ÖYÔ

Ç8ÈOÔ/ÇBÈEÞ3þ«Í¬È,Äwã6Ç8Ã�ÂYÏ�Ö6Ï3Ò?½
ßE»t½(ßuÙ�ÀYÊ$È6ãEÊ�ÖEã{Á�Å/Ï�Ê1È�Ý6Ê�ÜEÏ�Ö,ÔwÇ8ÈOÔ/ÇBÈEÞ6¼?è©Ç8ÈMÁ�Åt½ ïEä�ð�è¶ñEä�ð&è�×�ÃYÄ/Å�Æ:¾�è�Ê$È6ã]×�Ã,Ä/Å�Æ6»t½
ßE»t½�Ìuë�È/ÈYÏ/Ê�ÅVÇ8È	ñEôSÊ1Àé�Ñ/Ñ õ äVÜ3Ä�Ö{ß/Ñ*Ë�ÇBÈ Ídñ3»�ë/ñ�ñ�¿/ë/ÉMÒ£½
ßE»t½(óuÙ�ÀEÖYÇ8Ã[Ä�Ø,Ç�ãEÏ�Ü�Ö3Ä8Ëgñ/ä�ð�è¶×�Ã,Ä�Å�Æ:¾�è�Ê$È6ã]×�ÃYÄ/Å�Æ6»&½

Ó,Ï/ÊEÔ8ÕEÖ6Ï5Î Ô Ä�Ü�ñ � Ù/Ú�ÛÇ�Ë3Ã,Å�Ê1È/À
Ó,Ï/ÊEÔ8ÕEÖ6Ï5Î Ô Ä�ÜwÃ,Ä�Å�Æ:¾*Ä1È{×�Ã,Ä/Å�Æ�¾
Ó,Ï/ÊEÔ8ÕEÖ6Ï5Î Ô Ä�ÜwÃ,Ä�Å�Æ3»]Ä1È{×�Ã,Ä/Å�Æ6»

ß/ß&½(Ñ�ï � ÙEÚ1Û�ï�ÂYÄ�ÀYÄtÐxÓYÊ3Ô8Þ�ï � Ù/Ú�ÛoÍ¬ï6Ù�ÛgÏ8Ë3ÕYÅ3Ô�Ç�Ä1ÈYü3Á1Ü,Ò
Ù�ÀYÊ$È6ãEÊ�ÖEã{æ�ü/ÅEÇ8ÈYÏ*Ã3Ö3Ä3Á�ÏEÔ/Ô?½

�	�



����������� �"!$#&%�'"(*),+.-"/10 243,345768�:9<;$=>5�?A@�B	C�DEGF	H�IKJ*5KLM-ON�)$P�Q�;R�"S�T1�
�,UV�����W�8XY#W;$(<Z�[,LM/OL�Z$-\+.-WQY#W;$-][8L	^WL,N�+$/OL�Z$-_0`/W+�a8bW;	/dc e,�,�f-�'

�,UV�g3ih<;M'OZ�j�;R�,hkLM-ml86R(*)8+�[�'O+n+$-�QoN�)8;,+$-np<+�^";�a<[nLM-q[,Lr-"9�sutv-<ZYQ<LM(]wx�
�,UV�6R��/<+.-WQ"+�a"QyN�),;8+$-dpW+�^";�a*[YLM-k[,Lr-"9Wzutr3.�\[�;�NfQWLM(4w{�

%M-]N�)$P�Q�;nZ.-*;f�W��XR']Z.-]L./WZ�a<LM-�bfp<+�^�;�a��
�,UV����#<;$(<Z�[8L./ye8�,�f-�'\���8X|5}�,TW�n^"),Z$p\+	/~3.�V���y[8N,NG'�t���#Wl��8�Wl	#Owx�

+$(,("aWZ	�1��/*L�'O;fcy6,6�'4LM-_� tgNr�*;"N.9mNrP�a,a�;$-,/ Q�;.(_� aW+	/W;Ww
/<;M'"(_� cd��U,�>��S

�,UV���R#<;$-O[,L$^8�nb�),+�[8[nLM-y/,�W),+.-*6n+$/o�8�8� � S|5�L�','O;�QWL�+	/W;,)	� +�^�/<;	a
�W�8XdQ";$(<Z�[,LM/OL�Z$-�tv�W��X�#,�,���Wwx��%r-]N�)$PWQ";R�W��XoN�Z.-"/"a�Z,)��
Uf'4LM-\Q�a,�\l J68��'�Lr- p<;$/ol JUf'4LM-\Q�a,�\l J� ;,+"[MP"aW;R/8�W�8X�t�P][8LM-�b:�W�8XoN�Z$-,/"aWZ8)n+$-�Q:p<Z	a89*LM-�b:p<+�^";�a<["wx0
�,/ONr�mZ��<L	Q�;YZ$- ��S�T��
� ;,+"[MP"aW;Rh [ Z�^n��� �,!	#&LG'�(*)8+$-,/

�,UV��U�#<Zfp<;$/oZ��<L	Q�+$/OL�Z$-yQ	P�','W�na�P8-m+�^�/<;�a�p<+	a"Q<[�/<ZyN�),;,+.-d/8P8�*;�0
3��"anp<;$/oZ��*L$Q�+$/OL�Z.-\+$/o�8U,�>��S�t��$�"�,�Wl���2]w{�

�"z����RS�Z$-,/<+"N./n���*Z	/WZV0 � +"[.9yS�l	�,��tS�l	�,�mNM�"aWZr'];,��Q,^<w
��/<+.-WQ"+�a"Qy%����<LM-<;�(�a�Z�N�;"[,[x�

�,eV���RS�Z$-,/<+"N./n�W),+�[G']+R�8/ONr�kLM-m),+r']6�0
�,sV����2<+�NM9&[,L$Q�;d;	/*NM�

�,sV�g3ih<;M'OZ�j�;R�,hkLM-ml J (<),+"[�']+{5�(OL$aW+.-,�<+ N�)8;,+$- pW+�^";�a*[YLM-k[,Lr-"9�sutv-<ZYQ<LM(]wx�#<;$�"�"Q�aW+	/W;Rp<+�^�;	a*[nLr-mZ�jW;.-o+	/~3.68� � S,^"Z�a\�8�8��'�Lr-_�
�,sV�6��,/ONr�d�*+"N.9O[8L	Q";V0

t���S�To+$-�Qn�"S�T&N�+$-d�<;yLM-]N�)$P�Q�;�Q LM- �4w�5�N"wY+.-WQdQ*w{�
+Wwf�	(OLM- �8hoZ$-\^8a�Z$-,/&[,L	Q";x5��<+�a,Q:�*+	9W;V�
�4w�#OLr(mZ�^8^yZ��*L$Q�;utv�W�8X<wYLM-oUV0g3�28T"�1�
N"w��,/*NM�d(<Z,)����8��L~tv(<Z,)���6R/8�OL,NM98-*;"[,[,w:LM-m)8+M'W�1�
Q*w��,/*NM�mZ	�*L	Q";nZ�^8^oLM-mU>0�3K2,T,��tgN�+$(_� Z���� /��]L,NM98-<;�[,[,wx�
;Ww��,/*NM�d(<Z,)����8��L~tv(<Z,)��]3K/8�OL,NM98-*;"[,[,w:LM-m)8+M'�3��
^*w��*Lr-*+8)YQ<LM(kLr- 2,T,�YP,-"/*L�)��<+�NM9yQ�;	pW;	/*[|�
bOw�h<;r']Z	jW;f�,h&Lr- �,h��"68�8�,�x5�(]L.aW+.-,�*+dN�),;8+$- p"^8a*[YLM-k[,Lr-"9�s tv-*ZYQWLM(]wx�

�"����� � ;	/W+,)8)�L$¡�+	/*L�Z$-�0`/<+	a,bW;$/ cyz8�8�f-�'
��/8-�QoN�)8;,+$-np�^8a<[Y+$-�QdQ�Zd+n�,�o[�;�N|� 68U,!*3�T J l,!$T"�dQWLM(o¢	PO[./�*;�^"Z�a�;�'];$/<+,)8)�L.¡W+	/*L�Z.-_�
�	(,P,/,/W;�an£�),!,6�¤d�WLnZ.-m+,),)fpW+�^";�a*[YLM-\S��,£1�

���V��� � ;	/W+,)f���*Z	/WZV0 � +"[.9 � �"�,£8�43.��S � t � 3R;M'�P<)�[8L�Z$-<��N$^*w
��/<+.-WQ"+�a"Qy%��,)"LM-<;�(�a�Z�N�;"[,[x�

�43¥�����<),+"[�'O+n;	/*NM�y£W)yLr-y�W+r'O�>�
h<;M'OZ�j�;R�,hkLM- �8hW�,68�,�8�dZ�an/W;�Nr�,-]L8N,[���N|�
�"aWZ.�*;f/W;�[./dQ�;�j<L,N�;�[|�

�W6����f�WLM-,/<;	a*LM-"b10¦���8� � Sd^"Z�a\6��.'�Lr-&LM-o^"Z�a	'4LM-"bYbW+"[§t�/,�W),+.-¥3M�<wx�
�WZ:aW+r'�(OLM-�b�5�P][�;n�W%.�,�,�"�,�R("aWZ	b,aW+r'¨�

���V�����W;�[M/OLr-�b10
3�����©�'o��� +$-WQf�<��Nr�*+.-,-*;8):Q�;	j*L8N�;�[¥5iN�+$(*+"N,LM/<Z�a<[f+.-WQoLM-"jW;	a8/<;	a
� ;,+"[MP"aW;R/��*;y[M�<;,;$/daW;"[,L,[M/OL.j*L./*L�;"[fZ�^Y�"S�To+.-WQ
�"S�ToZ.-d(�a�ZM'];$/"a<L$�1�

�,�������<),+.-*+	a*L$¡�+	/*L�Z$- +$-�QY#OL�;,),;"N./,a*L,N��*L�)M'\#<;.(*Z"[,L./*L�Z.-_0

?	ª



«,«�¬gi®,¯�°�±,²d³�´]µM¶\·�¸*µ$¹�ºu»½¼,¾f¶�¿�ÀYµM¶y³Wº�ÁM´8¶]µ8Á,Â�Ã$Ä�Å
Æ"Ç�È Å7¼�«1¬v¾|É7Ê�µ�Ë,Ì.¶*º�Å �«1¬�¾xÉÍ®,Î,Ï1Å .¼fÐ>É7®,ÏWº"Â,ÂMÑ"ÏWº�Å Ò,Ó8¾,Ã�«WÔ�¾�¿WÕ1¬
Ö ¼�¿4µM¶�¬ ×*º8Ì�ÂrÑ�ÏWºRÕ ·�¸ ·$¶\¹�Ñ�¿,¿WØYÎ<Ì�Ù�º�Ï<Â|¬

«,«�¬ÔRÊ È�Ú Á�·,Ì$³OµM¶"Ûy·$¶ ³�´*ºfÜWº,Ì�¹�Î<Ì	ØoÂMÝOµM¶,¶<º�ÏyÌ$³\Ò,¾8¾,¾YÏ�Ý�¿¨¬
«,«�¬�ÒfÊ È�Ú ÁrÑ�Ï�ºVÅ

ÌWÀ È�Þ º$¶kµr¶ ß<ÔxÉ�.Ô8¾>à�°�É�Ò8¾�¿�µM¶�¬
á À È�Þ º$¶kµr¶ â�4ÉiÔ�¾,¾>à�°�É�Ò8¾�¿�µM¶�¬
Á"À�Õ,Ø�Ë,Ì.¶¥r« »�Ê�±,ã Æ8Æ ¯"ã8äOÀ{Åå«�¾8¾ à °|É�Ò,¾�¿4µM¶_¬
¹*À�×*º8Ì�ÂrÑ�ÏWºRÕ ·�¸ Ì$¶W¹nÏ�º�Ù�ÏWÌ�ÁM³Oµ Þ ºdµr¶W¹"º�¸\·$¶\¹	Ñ�¿8¿<ØYÎWÌ�Ù�º	Ï*Âx¬

«,«�¬�«R¯�°�âd³�´]µ8Á.æo·�¸<µ	¹"ºç»éè�¾,¾f¶�¿�ÀYµM¶ Ý�ê�º�Á.Ï1Å
°�´*º"Á.æd³�´*ºY¹�º.Ý*·"Â,µ.³*µ�·.¶dÏWÌ$³<ºn·�Ù:Ý�Ï�º Þ µ�·$ÑOÂ�Ï�Ñ8¶_¬
×*º,Ì"ÂMÑ"ÏWºfÕ ·�¸ Ì.¶W¹nÏWº�Ù8Ï�Ì�Á.³*µ Þ ºdµM¶�¹�º	¸y·$¶o¹�Ñ�¿,¿WØYÎ<Ì�Ù�º�Ï<Â|¬

«�¼V¬�¾�±Oë$ãn®�´*·$³<·VÅì×*Ì"Â.æd±*ë$ã�»�±*ë$ãoÁr´�Ï�·M¿]º8Ã�¹8Ù*À
Ê�³<Ì.¶W¹"Ì�Ï"¹yë�Ã,Ë"µM¶<º�Ý�Ï�·�Á�º"Â,Âx¬

«WÓ�¬�¾�¯,³OÁr´ ±Oë.ãmµM¶mË,Ìr¿]Ô�¬
Æ º,º�¹y· Þ º�ÏWº$³OÁr´_¬

«�íV¬�¾�×*º	³WÌ,Ë8Ô�×*º$³<Ì,Ë8Ë�µ.îWÌ	³*µ�·.¶_¬`³<Ì	Ï,Û�º	³ ïyð,¾8¾"Ã8è8¾,¾�¶�¿
â<ºM¿O· Þ ºR®,âkµM¶ ®8âWÊ,Ô8¾,¾8¾d·�Ïn³Wº�Ár´,¶]µ8Á,Â�Ã�Á|¬`â*µM¶OÂ�ºf³8´<ºRÎ<Ì�Ù�º	Ï*ÂdµM¶kÂ8µM¶,æWídÌ.¶W¹oÂMÝOµM¶\¹�Ï,Ø1¬
Ê	Ý,Ñ,³,³Wº�Ïnã�Ë,ñ,Ô�òdÊWµ:°�®"ã1¬

«�ðV¬�¾�×*º	³WÌ,Ëf®�´*·	³W·VÅ`×*Ì"Â.æn×,¯"Õ,ã8äWÔ8Ã�°�×�»v×<ÔdºM¿�Ñ<Ë�Â8µ�·$¶<Ã�Á$Ù*À
Ê�³<Ì.¶W¹"Ì�Ï"¹yë�Ã,Ë"µM¶<º�Ý�Ï�·�Á�º"Â,Âx¬
Ü<Ì�Ï,¹ á Ì$æ<ºYÙ�·	Ïyó,Ôf´"Ï*Â|¬

«Wè�¬�¾�®<Ë,Ì"Â�¿OÌnº	³*ÁM´yãWËyµr¶yäWÌr¿OÒ>¬
â<ºM¿O· Þ ºR®,âkµM¶ ®8âWÊ,Ô8¾,¾8¾>¬

¼,¾V¬�¾fÊWµM¶,³<º	Ï*µM¶"Û1Å¦«�¾8¾�à�°dÙ"·�Ï\Ô�¾.¿�µr¶&µM¶oÙ"·�Ï	¿4µM¶"ÛYÛWÌ"Â§»�³,ØWË,Ì.¶¥MÒ<Àx¬
Æ ·:ÏWÌr¿�ÝOµM¶�Û�É�Ñ]Â�ºnÊWë Æ Õ,«"¾,¾RÝ"ÏW·	Û,ÏWÌr¿¨¬

¼O¥¬�¾�ÕWº�ÂM³Oµr¶�Û1Åì×*º8Ì�ÂrÑ�ÏWº�×*º$³<Ì,Ë<�Ì$¶�¹:×*º$³<Ì,Ë8Ô Á�·.¶"³WÌ�Á.³oÁM´*Ì"µM¶�¬

¯8¶�¹y·�ÙY®,ÏW·�Á�º�Â8Â

ô	õ


