
  
  
  

DEPARTMENT OF ECONOMICS 

WORKING PAPER SERIES 
  
  
  

2002-01 
  
  
  

 
  
  
  
  

McMASTER UNIVERSITY 

Department of Economics 

Kenneth Taylor Hall 426 

1280 Main Street West 

Hamilton, Ontario, Canada 

L8S 4M4 

http://socserv.socsci.mcmaster.ca/~econ/

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Research Papers in Economics

https://core.ac.uk/display/7226794?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


���������
	�����������������	���������������! #"$�!%&��'��(�) *����+������	,�-��/.0�/	#	���1����'
���2��'��(�43����5 *�6�����5�!3# *�

7�8:9;8:<>=48:?�@+A+A�B

CEDF?G9IHKJ#L�M�?ON8�PQ8;RS8;L�M�?T8VU
W�XKY�Z:[;\^]_XG`�\�a:b5c-dGa:`�a:]fegdihkj�lmdTl0ZVhn\oXT[>p5`OerqIXT[ih�er\tsujOv1ZV]�exwr\oa:`�j�y�`�\rZ:[ieza{j�|}ZV`OZF~+ZFj��}�:���Vl0�

���/�;�
�u���+�

�����z����DF�58;?����T8:��M��OL�D+<&��9f��?G�+��?SD+<&<&��L���=�����C�C �o7�� =��E��C�C�¡1RS�¢�G��£¥¤�8_D&M���L�D+<¢�z9_<&�OM�8:£
�+¦-D&�G<¢D+£�£xH)���48:L§8;9:��L��+<,�¨9VD+£z��=�?GDFRS8;M¨RG�m©ªD+L�DFM�D�«�����8,��?G8:M���9;RG8:M���DFRS����¦r��?�9:��L��T��<&��RS�z��L¬4����RTH
����R:¬��L�¤+8:�TRG<¢8;L�R�D+L�M�RS?GD+M�8>=�D+£gD+L�9:8§�r�u¤+8:?��+��RS����Rn¡#D+?T8>���z����£z�¨9;��?G?T8:£gD{RS8:M�®��zRS��RG��8:�z?#���z�TRG��?G�z9VD+£
9:�+��L�RS8:?T��D+?iRS�:«�C��+?G8:�
¤+8:?:¬/RS��8&¤+DF?G�gDFL�9:8��+¦*RS��8¢��?G8;M���9IRS8:M¯RS?GD+M�80=�D+£gD+L�9:8IHK����RG����R�?SDFRG���§<¢DFRS9k��8;�
RS��8�¤FD+?T�gD+L�9:8���=��T8:?T¤+8:M°�zL±RS��8�M�DFRSD�«�����8&£gDFRTRS8:?�?T8:�T��£zRf9;��L�RS?SDF�TRS�f®��zRG�²8:D+?G£z��8;?�?G8;�G8VDF?G9k�°��L³RS��8
��L�RG8:?TRG8:<&�5�+?SD+£�D+����?T��D+9k�>RG��RS��8ª9;��?G?T8:L�R´D+9;9:����L�R-���T��L��#£���L�8VD+?�H)µ���D+M�?GDFRS�z9*<&�OM�8:£z�¶RG��DFR�¦r����L�M>RS��D{R
RS��8>�SD+<&��£z8_��D{RS���#¦r�+?�RG��8>9:��?G?G8;L�RfD+9:9;����L�R���?T8:M��z9;RG8:M±=���RG��8,RG��8:��?i��DF?G8,£z8:�T��¤��+£gDFRG��£�8�RG��D+L�RS��8
���z�TRS�+?G��9:D+£Q��DFRG���#�zL�©ªDFL�D+M���D+L�M�DFRkD�«�·KR#�����G���u®�L�RG��DFR#D¢�T�58;9:�gDF£¶9:D+�G8_�+¦�RG��8,<&�OM�8:£Q®��zRG�ED&9:��LOH
�TRSD+L�R�®1�+?G£�M¸��L�RS8;?G8:�iR�?SDFRG8�M��O8:��L��FR�<0D{RS9k�°RS��8������iRS��?T��9:D+£*��DFRS�¹�+¦�RG��80RS?GD+M�8m=�DF£gD+L�9;8�D+�>®*8:£z£º«

»�¼I½{¾1¿{ÀGÁ{Â:Ã-��L�RS8;?TRG8:<&�5��?GD+£DF����?G��D+9k�¬�9:��?G?G8;L�R�D+9;9:����L�R:¬���?G8;M���9IRS8;M���D{RS���

Ä�Å-Æ�ÇIÈ¥É{ÂkÂIÊ ËªÇGÉ+ÌoÊº¿{Í4Ã-Î�Ï�@�¬�Ð´@�B+¬�©ªÑ�Ï

Ò-Ó5Ô;Õ�ÕºÖT×�ØFÔ;Ù{Ú
ÛÜÙuÝªÞnß
àºáuÔIÕGâ�ãOÖTäzâÜå�æIç:èSérèIêIèkégæ{ëiì:ç/ÖiíVàTâîênïIð{ëSñ
òIó¥Þní�å�æ;ç;èké^è;ê
ë�é^ð;êIï;êuâ�ô�é�õ�ÞIÛöä�å�äöÖià�ÖiÙFÚ
Õ�Ök÷/õ�ø�õ�ÞI×oà�ÖTÕTâ øiÞ{â



ù�ú û}ümý�þ!ÿ�������ý��:ÿ&ü
�����z����D+�58;?��G��£¥¤�8;�_Dm�T<0D+£z£¥HK���58;L�8:9;��L���<_�±<¢�OM�8;£�9VD+£z��=�?GDFRS8;M�RS�mRS��80©ªDFL�D+M���D+L±8:9;��L���<,�����G�zL��
M��OL�D+<&��9±��?G����?GD+<&<¢�zL��°=�� �_CEC �o7�� =�� �_CEC�¡I«������z�§�G8:<&�¥HK��D+?GD+<¢8IRS?T��9E�T��£���RS���+L�<&8;RG���OM
M�8;�G9:?T��=48:Mm�zL�PQ8;RG8:L�M�?T8�D+L�M���<¢�¥RS���º@+A�A�Bu¡�M���8;�ªL��+R*?G8;µ�����?T8#RS��8��G�48:9;�
	�9:DFRS�z��L�D+L�M�9VD+£z��=�?GDFRS�z��L��+¦
RS��8�RS?SDFL��G�¥RS���+L08:µ���D{RS���+L��1¦r��?1RG��8�8������+8:L������ª¤+DF?G�gDF=�£�8;�:«������z�1RS��?GL�������RªRS��=48�D,¤�8;?T�0��L�RS8;?G8:�iRS�zL��
¦r8VD{RS��?T8��F¦�7�� =�����C�C ®���8:L¨8:<&��£z�u�+8:M§RS���G�+£z¤�8�D��G<¢D+£�£xH)���48:L08:9:�+L���<,�m<&�OM�8:£�«

�f£z��9�ED+L�M������������iB�������¡#�TRG��M��±RG��8¢M���L�D+<¢�z9���?G���48:?iRS�z8:�f�+¦1D¨�T<0D+£z£¥HK���58;L±8:9;��L���<,�³<&�OM�8:£
��L�9:£���M���L��¢��?G�OM���9IRS�¥¤��¥R)�E�T���O9�O�;«>����8I�±D+�T�G��<&8>RS��D{R�RS��8�8�������8:L��������G����9����¦r��£�£z�
®2D�	�?G�iRTH)�+?GM�8;?
D+��RG��?G8;��?G8;�G�T�z¤�8���?G�O9:8;�G�1®��¥RS�¢M�8:��?T8:8��+¦�48:?T�G���iRS8;L�9:8���«���L�8��TRG?G�
O�zL���	�L�M��zL��,�+¦}�f£z��9��D+L�M����������
���>RG��DFR>¦r�+?�£gD+?T��80¤FD+£���8:�>�+¦ ��¬´�G<¢D+£�£´9k��D+L��+8:�&��L°RS��8�¤+DF£���8m�+¦!�²��?G8:DFRS£¥�¸<&��M��z¦^�³RS��8§?T8:�G�4��L��T8
�+¦ªRG��8�9;��?G?T8:L�R�D+9;9:����L�R>RG�E��?T��M���9;RG�z¤O�zR)�¯�G����9���:«E�������_?G8:�T��£zR:¬���=�RSD+��L�8:M¸�zL¹D¨¦r?GD+<&8;®*��?"±®��zRG�
µ���D+M�?GDFRS�z9_��RS��£z�zR)��D+L�M$#;8:?G�¢9VD+���zRkDF£¶M�8:��?T8:9:��DFRS�z��L¨9VD+?T?T�¨�
¤�8:?�RS�0D¢<&��M�8;£Q®��zRS��9:��L��TRkDFL�R#?G8;£gDFRG�z¤�8
?G�z�",D
¤+8:?T�G���+L&��RS��£z�zR)��D+L�M&L���L�H%#;8:?T��9:D+���¥RkD+£OM�8:��?G8:9;�gDFRG����L�«'&(���zL�9:8ª8;<¢����?G�z9VD+£O8:�iRS�z<0DFRG8:���F¦4RG��8�£�8I¤�8;£
�+¦!�48:?T�G�z�TRS8;L�9:8,��LE��?G�OM���9;RG�z¤O�zR)�§�T���O9�O�#�+¦^RS8;LE¦oD+£�£®��¥RS���zL�RG��8,?GD+L���8��+¦�¤FD+£z��8:��¦r��?�®�����9k��9;��?G?T8:L�R
D+9;9:����L�R/M��OL�D+<&��9;�Q���Q�G8;L��G�¥RS�¥¤�8+¬{RS��8-���T8*�F¦�D��G8;<¢�xH)��D+?GD+<&8;RS?T��9/�G��£z��RS�z��L�<¢8IRS���OMf���¤+8:?T�_D+���58:D+£��zL���«
C���?T8:�
¤�8;?:¬/9:��L�RS?GD+?T�ERS�§L���<¢8;?G�z9VD+£!�T��£���RG����L±<&8;RG���OM���®���M�8;£z�±DF����£��z8:M±�zL¯<¢D+9;?G�O8:9:�+L���<&��9:�&�S¼*),+�)
£��+�FH)£z��L�8:D+?¶D+����?T�����z<0DFRG����L>D+L�M�£��zL�8VDF?iH)µ���DFM�?SDFRG��91D+����?T�����z<0DFRG����L�RS8;9k��L���µ���8;�k¡n¬�7��³=��&�_CEC M���8;�
L��+R���<&�5���T819;8:?TRSD+��L�R)�_8:µ����¥¤+DF£�8:L�9:8+«����������z�!D+£z�G��D+L�DF���58:D+£��zL���¦r8:DFRS��?G8ª�+¦�RG��8ª<&8;RS����M��zL,RS��8�£z������R
�+¦¶RS��8�®*��?"0�+¦!�������T�EDFL�M-���iRS?i�¯�iB�����.�¡*®����/	�L�M§RS��DFR���?G8;9VD+��RG����L�D+?T�0�SDV¤O��L���<&�+RS�¥¤�8:��<¢DV��=48
��<&�4��?TRSD+L�RªRS����L�M�8:?G�iRkD+L�ME9:��?G?G8;L�R�D+9;9:����L�R�=48:��DV¤O���+?:«

�������§��DF�58;?m9:��<&��D+?T8:�§��?G8;M���9IRS8;M D+L�M DF9;RS��D+£���DFRG���mRS� 8;¤FD+£z��DFRS8�RG��8³�58;?T¦r��?T<0DFL�9:8±�+¦�RS��8
<&��M�8;£º«������z���4���zL�R)®��z�G8�9:�+<¢��DF?G���T��L³����D§�TRS?T��L���8;?�RS8:�iR_RG��D+L¯<¢�+<¢8;L�R�<¢DFRS9k����L��m¦r��?���?T8:M��z9;RG8:M
D+L�M¸�����iRS��?T��9VDF£´�T8:?T��8:�_9VD+L¹��D
¤+8���M�8:L�RS�z9VD+£-<&��<¢8;L�RS�>DFL�M°�TRG��£z£´=480��L�9:��?T?G8;£gDFRG8:M«�J#�/�O<¢�¥RS�°DFL�M021 ÖiÖ43OÖ�àºÖiÙ{Ú
ÕºÖ65zêIçIç;ê87

B



9���L �iB:�;��.�¡�����R,�zR*<$=">�DV¤��zL���D?#:8;?G�E¤FD+?T�gD+L�9;8��+¦ªRS��80M��@��8;?G8:L�9:80=48;R)®*8:8;L°R)®1�E�G8:?T��8;�,����D¨<>��9k�
�TRG?G�z9;RS8;?�9;?G�¥RS8:?T����LmRG��D+LE��D
¤O�zL���DA#:8:?T�0M��@��8;?G8;L�9:8_�+¦�RG��8:�z?�¤FD+?T�gD+L�9:8:�;«CB J2LO��<>=58;?��F¦!?G8;�G8VDF?G9k��8;?G�
��DV¤�8f9;��<¢��D+?G8;Mm��?G8;M���9IRS8:M¨D+L�Mm�����iRS��?T��9VDF£5��D{RS���ªRG�>RS8:�iR�RS��8;��?*<¢�OM�8:£z�:«!Î���?18���D+<&��£�8F¬�©1��?T���TRG�gD+L��
�iB:�;D;D�¡n¬/�!£z���G�T8:?0�iB��;D���¡I¬E>#DFL��G8;L°D+L�M²�!?G8;�G9:�FRGR§��B��;��Ï�¡I¬F��<&�zRS�¯D+L�M�9��zL ��B��;��.�¡�DFL�M°©1���u® DFL�MG�®ªDFL§�iB����;D�¡Q�58;?T¦r��?T<2�T��9k�>RS8;�TRG��¦r��?}RS��8IH��_8;9:��L��+<,����L_RG��819;��L�RS8���R��+¦�9:£z���G8;M�H)8;9:��L��+<,����8:L�8;?SD+£
8:µ����z£��z=�?G�z��< <¢�OM�8:£z��®���8;?G8:D+��J�����B��;��Ï�¡�D+L�MKG���£�£z<0DFL�L¹��B��;�;D�¡�M��mRS���z����L�RG��8�9:�+L�RG8��OR��+¦-R)®1�{H
9:�+��L�RS?T�f�+8:L�8;?SD+£�8;µO����£��z=�?G�z��<�<¢�OM�8:£z�:«/©1��<&��D+?T��L������z�TRG��?G�z9VD+£+D+L�M���?G8;M���9IRS8:M���DFRG�_�z�¶D+£��T��9:��<&<¢�+L
��LmRG��8f�G<¢D+£�£xH)���48:L�8;9:��L���<,�m£z�zRS8;?SDFRG��?G8F«

·)L�¦oDF9;RV¬
RG��8!��L�RS8;?TRG8:<&�5��?GD+£�DF����?G��D+9k��RG�ªRS��8-9;��?G?T8:L�R/D+9:9;����L�R¶��D+�}=58;8:L�RS8;�TRG8:M,�zL&��DFR}£z8VD+�iRn¡4R)®*�
®1D
�O���zL�RG��8,£z�zRS8;?SDFRG��?G8F«L��L���L�8_��D+L�M�¬M����88�5?G��LED+L�MON²�O�±�iB:�;��A�¡n¬P��RTRS���iB��;��@�¡I¬5�������G�¹�iB��;�;��¡I¬��=��TRT¦r8:£zM�D+L�M$�����+���$�iB�����Ñ�¬�9k��D+��RG8:?�@�¡�DFL�M$Q�D+�G��L�D+L�M$������8;?G�,�º@+A+A�B
D�¡ª�48:?T¦r�+?G< 8:9;��L���<&8;RG?G��9
RS8;�TRG�:¬�zL±D¢¤�8;9;RG��?�D+��RG��?G8;��?G8;�G�T����LE¦r?GD+<&8;®*��?"�¬��F¦!RS��8>�zL�RS8:?iRS8;<¢�4��?SDF£/DF����?G��D+9k��¦r��?#©ªD+L�D+M�DmDFL�M
�+RG��8:?L��Ð´©ª7 9:����L�RG?G�z8:�����T��L���£z��L�8:D+?iHKµO��D+M�?SD{RS��9��G<¢D+£z£¥H)�+�58;L¢8;9:��L��+<,��<&��M�8:£��;«�����8;��?1RG8:�TRG���G���
®
RS��DFR1RG��8:?T8����*£��zRTRS£z8��T�����4��?TR*¦r��?*RG��8�<&��M�8:£���L0RG��8f©ªD+L�D+M��gDFL0M�DFRSD�«4>��
®*8;¤+8:?:¬��+?SD+������9VDF£49;��<&��D+?iH
���T��L����+¦-��?G8;M���9IRS8;M³D+L�M³D+9IRS��D+£¶��DFRG���#¦r��?�RS��8�©ªD+L�D+M���D+LE9;��?G?T8:L�R�D+9;9:����L�R��T���
® RG��DFR�RS��8><&�OM�8:£
9VDFL���?G8;M���9IR#RG��8>M��OL�D+<&��9;�#�+¦�RS��8>9;��?G?T8:L�RfD+9;9:����L�R#RS���T��<¢8_8��ORS8;L�R�8;¤+8:L±RS���+�����ERG��8,��?T8:M��z9;RG8:M
9:��?G?G8;L�R1DF9:9:�+��L�R*�T8:?T��8:�-DF?G8�L��+R!¤+��£gD{RS��£z818;L���������«�����8ª®*��?">�F¦MR18;?G���zL�D+L�MS����8���?T��L��º@FA�A�A�¡}�G���
®��
RS��DFR!D+M�M���L���®1�+?G£�M,��L�RS8;?G8:�iR�?GDFRS81D+L�M>8���9k��D+L���8�?GDFRS8*<¢�
¤�8;<¢8;L�RS���zL�9:?T8VD+�T8:���T����L��
	�9:D+L�RS£z��RG��8ª<¢D+�FH
L��¥RS��M�8��F¦¶RG��8�T���9IRS��D{RS���+L�����L�RG��8���?G8;M���9IRS8;M�9;��?G?T8:L�R�D+9:9;����L�R�®�����£z8UQ#DF�G��L¨D+L�M?������8;?G���º@FA�A�BV=�¡	�L�M�RS��DFR#D+M�M���L��A	��G9:D+£�D+L�M�®*��?G£zM���L�RS8;?G8;�TR�?GDFRS8��G����9���#RSD�+8,RG��8,<&�OM�8:£}9:£z���G8;?�RG�¢RG��8,M�D{RkD�«�·)L
RS�����#��D+�58;?:¬�RG��8>�T<0D+£z£¥HK���58;L�8;9:��L���<,��8����58;?G�z8:L�9;8:�f��?G�OM���9IRS�¥¤��¥R)��¬P	��G9:D+£!D+L�M�®1��?T£�M±�zL�RG8:?T8:�TR�?SDFRG8
�G����9���:«��L�RS��8��FRS��8;?1��D+L�M¬�©ªD+?TM��gD��iB��;��Bu¡´DFL�M¨C�8:L�M��;#VD§��B��;��B
¡-���T8��TRG��9k��DF�TRS�z9#8;µO����£��z=�?G�z��<��G<¢D+£z£¥H
���48:L§8:9;��L���<_��<&��M�8;£��1®��¥RS�m<>��£zRS�z��£�8�8������+8:L��������T���O9�O��D+L�M§<&��?G8#��8:L�8;?SD+£���RS�z£��zR)��¦r��L�9;RS�z��L��1RG�
RS8;�TR*RS��8��zL�RS8:?iRS8;<¢�4��?SDF£�D+����?T��D+9k�«WV0����8I�S	�L�M0RS��DFR1RG��8:�z?*<&��M�8:£��*D+?T8�D+=�£z8�RG�,<¢DFRS9k�¢RS��8�¤���£�DFRS�z£¥H
�zR)�³�zL¯RG��8&9:��?T?G8:L�R>D+9:9;����L�R>M�D{RkD�«�·)L�RG���zRG�z¤�8;£z�±®*808����48:9IR�C�8;L�M��;#:DYX �,<&��M�8;£!RS�¨��8:L�8;?SDFRG80<&��?G8Z\[ ÞnØ+ÖiÕK×¶Ô;Ù�à^]�Ôné^ø�Ô;ßuÙ:à�Õ`_#×oà�Ô
øKá{Þ;×ràºÛÜø*Ö\a:ßuÛÜäÜÛCbuÕºÛÜßuõ(õªÔ
Ú
Öiä ×c]QÛ àºá,ÛÜÙ{øiÔIõªØuäÜÖ�à�Ö1õ�ÞnÕ`dIÖiàº×c]QáuÛ øKá_×oàºÞnÕ�à�ÖGÚe]QÛöà�á_à�á{Ö]�ÔIÕ`d�ÔnóEfÞní:àºÖiÕ´ÞIÙ{Ú¢Ó5Õºß{ø�ÛÜÙuÛc5rëTæ;æ;è87�ÞnÙ{Úhg�Ô;äöäÜõ�ÞnÙuÙ�5oëTæ;æ�i87�ÞIäÜ×�Ô�ß{×�Ö�àºáuÖ�ÛÜÙ:à�ÖiÕ�à�ÖTõªØFÔ;ÕºÞIä4ÞnØuØ{Õ�Ô:ÞIøKá,óxÕºÞIõªÖ2]�ÔIÕ`d5'b{ß
à}õ�Þ�dIÖ�àºáuÖj]5Ô;Õ�ä Ú�ÛöÙ:à�ÖTÕ�ÖG×ràQÕKÞkàºÖ�ÖTÙ{Ú
Ô;ÝIÖiÙ{ÔIß{×k7)â

@



?G8:D+£��z�TRG��9�M��OL�D+<&��9;�_�zL²RS��8�9:��?T?G8;L�R�D+9:9;����L�R§�^RS��8¢M��
�58:?T8:L�9;8�=58IR)®18;8:L �SDV¤O��L����>D+L�M°��L�¤�8;�TRG<¢8;L�Rk¡
=48:9VDF���G8f�zR1<¢�OM�8;£��*RG��8��SDV¤O��L����ªM�8;9:���T����L���=58IRGRS8;?1RS��D+L§£���L�8VD+?�H)µ���D+M�?GDFRS�z9�<¢�OM�8:£z�ª=������T��L���D,¤FD+?T�¥H
D+=�£z8*®*��?G£zM>��L�RG8:?G8;�TR!?GDFRS8ªD+L�M�D#��RG��£z�zR)��¦r��L�9IRS�z��L,RS��DFR!D+£z£��
®°¦r��?/��?G8;9VD+��RS���+L�D+?T�_�SDV¤O��L����:«/·)L>RS��8;��?T�+¬
��?T��M���9;RS�¥¤O�zR)�¯D+L�M¸���
¤�8:?TL�<&8:L�R��G����9���¨��DF<¢��L����+RG��8:?T�k¡�RS��DFR>D+?G8¢9:��<&<&��L¯RG��D+£z£-9:����L�RG?G��8;�:¬��+?
RS��DFR����zRf£�D+?G��8��+�58;L²9;����L�RS?T��8:����L�£¥��¬¶D��58:9IR�RG��8�®1��?T£�M¯?G8:D+£!��L�RS8;?G8;�TR_?SDFRG8:�:«&����8;?G8;¦r�+?G8+¬�D¨<&�OM�8:£
®��zRG�¯¤FD+?T�gD+=�£�8>®*��?G£zM²�zL�RG8:?T8:�TR_?SD{RS8:�_D+9;9:����L�RG��¦r��?�RG��8¢8���8;9;RG�:¬��+L°D§�G<¢D+£�£xH)���48:L±9;����L�RS?i��¬��F¦1RS��8
�G����9�����O9:9;��?G?T��L��¢��L§RS��8_?G8:�iR��+¦�RS��8�®1��?T£�M«�Ð�¤+8:L�RS���������¨RS��8_<¢�OM�8:£z���+¦´©ªD+?TM��gD¢D+L�M±C¨8:L�M���#VD
<¢DFRS9k��RS��8�9;��?G?T8:L�RªDF9:9:�+��L�R*¤+��£gDFRG��£z�zR)��¬{RS��8I��M���L��+R´��?G�OM���9;8���?G8:M���9;RG8:M&��DFRG���:«!·KR´����RG��8:L¢L�DFRG��?SD+£
RS�&D+�\0®���8IRS��8;?�RG������9:£�D+�G���F¦�<&��M�8:£���9:D+L¨?G8:��£���9:DFRS8�RS��8fM��OL�D+<&��9;��¦r����L�M§��LmRG��8fM�DFRkD�«

����8m�G<¢D+£z£¥H)�+�58;L²8;9:��L��+<,�¸<&�OM�8:£´9:��L��G��M�8:?G8;M ��L¸RG�����_��D+�48:?>�zL�9:£z��M�8:�,��?G�OM���9IRS�z¤O�¥R)�²�T���O9�O�;¬
���
¤�8;?GL�<&8:L�R_�G�48:L�M���L������G����9���>DF�f®*8:£z£´D+��D§¤FD+?T�gD+=�£z8,®*��?G£zM²�zL�RG8:?T8:�TR_?SD{RS8+«&����8&£�8:D+M���L��¨<&�OM�8:£
��L�¤+8:�TRG����D{RS8:M¢��L�RS��8���D+�48:?-��DF�*9;��L��TRSD+L�Rª£�D+=5�+?!�G������£z�&D+L�M¢���-�G�+£z¤�8;M0=���8:�iRS�z<0DFRG��L���D+����?G�:����<¢DFRS8
M�8;9:���T����L¯?G��£�8:��¦r��?f9;��L��G��<¢��RG����L¯D+L�M²�zL�¤+8:�iRS<&8:L�R,RG��DFR_D+?G8�£z��L�8:D+?���L±RS��8¢8;£�8:<&8:L�RG���F¦1RS��8¢�iRkDFRG8
¤�8;9;RG��?:«!N(����£z8�RG��8,9;��?G?T8:£gD{RS���+L�=48;R)®*8:8;L³RG��8>���z�TRG��?G�z9VD+£}D+L�M���?G8;M���9IRS8;M���DFRG�����������z����¦r��?���L�¤+8:�TRiH
<&8:L�R!D+L�M_RS��8*RS?GD+M�8*=�D+£gDFL�9:8F¬+�zR¶�z�¶¤+8:?T�_���z���_¦r��?¶9:�+L��G��<&��RG����L,D+L�M,�+��RS����RV«!C¨��?G8;�u¤+8:?;¬��TRkD{RS���iRS�z9VD+£
RS8;�TRG�!D+£��T�#£z8:L�M>�T�����4��?TR/RS�#RG��8ª<&��M�8:£º«F�#¤�8;?G�zM�8:L�RS�¥¦^�O��L���?G8:�iRS?T��9;RG����L�RS8;�TRS�!M���L��+R/?G8%lT8:9;R�RS��8ª<&�OM�8:£
D+L�M¨RS��8_£��zL�8VD+?�M�8;9:�z�G���+L�?T��£�8;��®����z£�8�RS��8_M��
�58:?T8:L�9;8,=48;R)®*8:8;L�RS��8�¤+DF?G�gDFL�9:8f�+¦�RG��8,�����TRG��?G�z9VD+£}DFL�M
��?T8:M��z9;RS8;M¹RS?SDFM�8�=�D+£�D+L�9;8IH)�+��RS����R>?SD{RS���E���>L��FR��TRSDFRS�z�TRS�z9VD+£z£z�±�T����L��
	�9:D+L�RV«±�����z�����>DFL¹��L�RS8;?G8:�iRS�zL��	�L�M���L��§�G�zL�9:8���?G8;¤O�z�����f?G8;�G8VDF?G9k�³RS?T�O�zL��mRS�§<0D{RS9k�±RS��8���DFRS�³�+¦´RS��8&©ªDFL�D+M���D+L³9:��?T?G8:L�R_D+9;9:����L�R:¬
���T��L��f£��zL�8VDF?iH)µ���DFM�?SDFRG��9*<¢�OM�8:£z�:¬��+8:L�8;?SDFRG8:M0��?G8:M���9;RG8:M���DFRG���!RS��D{R!®18;?G8��G���+L��
	�9:D+L�RS£¥�,£z8:�G�!¤+��£gDFRG��£z8+«

J L���<>=48:?��+¦!¤FD+?G��DFRS�z��L����+¦!RS��8>£�8:D+M���L��¢<&��M�8:£/D+?G8_9:��L��T��M�8;?G8;M«e��L�8,L��FRkD+=�£z8_¤FD+?T�gDFRG����L§���#D
�G�48:9;�gD+£´9VDF�G8m�+¦�RG��8�£�8:D+M��zL��E<&��M�8:£-®���8:?T80RS��8¢®1��?T£�M°�zL�RS8:?T8:�iR�?SDFRG8����_9:��L��TRkDFL�R:«³Ð�¤��zM�8:L�9:8§D+?T8
<&�@��8:M���LERS��8>88�58:9IR��+¦-D+£z£��
®���L��&¤FD+?T�gDFRG����L����zL�RS��8,®1�+?G£�M���L�RS8;?G8;�TR�?GDFRS8_��LE�T<0DF£�£¥HK���48:L§8:9;��L���<,�
<&��M�8;£��;«´C�8:L�M��;#VDE�iB��;��Bu¡I¬�©1�+?G?G8;�gD�¬mQ�8;¤+8:�#D+L�M-��8;=58;£����iB�������¡1D+L�M$��9k��<¢�¥RGRTH��f?T���*N8&��B��;�;D�¡4	�L�M
Dm¤�8:?i�¯<¢�OM�8:�iR�?G��£z8>¦r��?�¤+DF?G�gD{RS���+L�����L³RS��8�®*��?T£�M¯��L�RS8;?G8:�iR,?GDFRS8�®����z£�8AR1£�D+Lm+8;L�D+�¬FG����G8&D+L�MKJ��
�º@FA�A�Bu¡�	�L�M¨RG��8f�����4���G�¥RS8F«!����8_?T8:�T��£zRG���zL�RS���z����D+�48:?�D+?T8��zLm£��zL�8�®��zRG�§RG��8f?G8;�G��£¥RS���+¦cR1£gD+LY+8:L�D+�
¼IÌ!É+È@)�«�����8!	�R*�F¦5RG��8�RG?SD+M�8�=�D+£gD+L�9:8IHK����RG����R´?SDFRG�����z�´�T����L��
	�9:D+L�RS£z�,?G8;M���9:8;M�=���RS��8�?T8:<&�u¤FD+£��F¦�RS��8T���9IRS��D{RS���+L�����L�RG��8>®*��?G£zM±��L�RS8;?G8:�iRf?SDFRG8+«�J#£z�G��¬�RG��8>�
¤�8;?G�zM�8:L�RS�¥¦^�O��L��m?T8:�TRG?G�z9;RS�z��L�RS8;�TRf?T8nlT8:9IRS��RS��8

Ï



<&��M�8;£Q®��zRS�E9:��L��iRkD+L�R�®*��?T£�M��zL�RG8:?T8:�TR�?SDFRG8+«U�#RG��8:?�¤+DF?G�gD{RS���+L�����L�9;£���M�8_<¢�OM�8;£���®��zRS�E8:L�M��+��8:L��+���
£gDF=5��?��T������£¥�§D+L�M�<¢�+?G8�T�8����z=�£�8fM�8;9:�z�G���+L¨?T��£�8;�:«�N(��8:L¨RS��8f<&��M�8;£Q�����T��£z¤+8:ME���G��L��0D+����?G�:����<¢DFRS8
M�8;9:���T����L$?G��£z8:��RS��D{RmD+?T8��T8:9:�+L�M�H)�+?GM�8;?��5�+£z�OL���<&�gD+£z�>��L RS��8¨8:£z8:<&8:L�RS�¢�+¦�RG��8E�iRkDFRG8�¤�8;9;RG��?:¬�RS��8
��?T8:M��z9;RS8;M°����RG����R:¬!9:��L��T��<&��RS�z��L°D+L�M°��L�¤�8;�TRG<¢8;L�Ro	�R,RG��80M�D{RkDE=48;RTRS8:?;«$>��u®*8;¤+8:?;¬-RG��80M�8:9:�z�G�z��L
?G��£�8:�¢8:�iRS��<¢DFRG8:M �zL�¤+��£z¤+8:�0¦r�+?TR)� ��D+?GD+<¢8IRS8;?G�¢RG��DFR0<>���TR�=58�8:�TRG��<¢DFRS8;M ���T��L��¹D²�SD+<&��£�8¨�+¦�Bp.+@
��=��T8:?i¤+D{RS���+L��:«

����������D+�48:?�������?G��DFL��q#;8:M�DF��¦r��£z£��
®��:« ��8;9;RS�z��L³@���L�RS?T��M���9:8:��RS��8_�G<¢D+£�£xH)���48:L§8;9:��L��+<,�E<&�OM�8:£
D+L�M_8�����£�D+��L����
®°RS��81�TRG?G��9IRS��?GD+£���D+?GD+<¢8IRS8;?G�/D+?G8´8:�iRS��<¢DFRG8:M«c��8:9IRS�z��L>Ï�8�����£�D+��L��¶���
®°RG��8*�T��£���RS���+L
<&8;RS����M�7�� =�����C�C �������G8;MERS�&�G��£¥¤�8;MERS��8�<&��M�8;£º«r��8:9IRS���+LOs0��?G8:�T8:L�RS��RS��8�8:<&����?T��9:D+£?G8;�G��£¥RS�;«��8;9;RS�z��L-��9;��L�9;£���M�8;�:«
tmú u ÿ��$vUwyx>ü�� vUz¶ýj�:{ x�ýj�:ÿ&ü ÿh|}z/ý!þ4����ýj�±þjx(wy~$x>þjx({ v�ý�v�þ4z
�r�\� �h�E�j���2�����Y���4�2�`���I�o�E�����������I�������L�U�F�
����8&£�8:D+M���L��m�G<¢D+£�£xH)���48:L�8;9:��L���<,�±<&��M�8:£���DF�_Dm?T8:��?T8:�G8;L�RkDFRG�z¤�8¢D+��8;L�R�®������T8:8*���RS�§<0Dp���z<¢�
#:8
£��¥¦r8;RG��<&8#8����48:9IRS8:M�M����T9:����L�RG8:M���RS�z£��zR)�

Ðj�A��� � ��� ��  &%¡£¢�BL¤¦¥ �iB
¡

®���8;?G8�Ay§ � § B¨D+L�M$A¨§©¥´« � �z��D±M����T9:����L�R�¦oD+9IRS��?;¬�¥ ���>RS��8¨9;��8�ª&9:��8;L�R¢�F¦�?T8:£�DFRS�¥¤�8m?G�z�"
DV¤�8;?G�G�z��L�DFL�M   � ����9:�+L��G��<&��RG����L«*·)LE9;��L�RS?SDF�TR�®��zRS�¨µ���D+M�?GDFRS�z9f��RS�z£��zR)�¢¦r��L�9IRS���+L��:¬E«�¬!¬!2��RG��£��¥R)�
¦r��L�9IRS�z��L���?G��£z8�����R�L�8;��DFRG�z¤�8f9;��L��G��<¢��RG����L¨D+L�MED+?T8�9:��L��G���iRS8;L�R�®��zRG�¨D�=�D+£gD+L�9:8:M¨��?T�u®�RG����DFRS�«

·)L¨RG������8;9:��L���<,��¬��+��RS����R��z�����z¤+8:L¨=���RS��8�D+�+��?G8;��DFRS8���?G�OM���9;RG����Lm¦r��L�9;RS�z��L® �M¯}°*±�²*�´³$µ� �^¶¸· � ¡ &%¡ µ �º@+¡

®��zRG�±A�§º¹�§2B�D+L�MO·�» B+« ¼¢����D&�G9:D+£�8_��D+?SDF<¢8IRS8:?;¬ ²*� �z��D0��?G�OM���9;RG�z¤O�zR)�§�T���O9�ED+L�M ³A� �z��RS��8
�TRG��9���+¦*9VD+���¥RkD+£/DFR�RG��8�=48:���zL�L���L����+¦´�58;?G�z��M$½n«¾¹����#RG��8�9VDF���zRSD+£��T��D+?G8�DFL�M�·¸�z�#RS��8��+?G���T��?SDFRG8

s



�+¦/£gD+=4��?�H�D+���+<¢8;L�RG��L��_RS8:9k��L���9:D+£Q��?G�+��?G8;�G�:«-·)L§RS��8f£z8VD+M��zL���<&��M�8;£º¬�£�D+=4��?ª�����T������£z��8;M¨�zL�8:£�D+�TRG��9:D+£�£¥�
D+L�ME���#L���?G<¢D+£��
#:8;M�RS�0��L�8m�^¿kÀÂÁpÀ!¶ ¯ Bu¡I«�����8�M���<&8:�iRS�z9_9:D+���zRSD+£¶�TRS�O9�¨8;¤��+£z¤�8;�fD+9:9;��?GM���L��0RG�0RS��8
£gDV® �+¦/<¢�+RG����L ³A�@Ã & ¯ ��B6¤¦Ä+¡ ³A�mÅ¦Æh� ��Ï�¡
®���8;?G8�A/ÇÈÄ(Ç B�¬�D+L�M§®���8:?G8

Æh�
���1��L�¤�8;�TRS<&8:L�R��zLm�58;?G���OM�½1D+L�M�Ä����1RG��8�?SDFRG8��+¦¶M�8;��?G8;9:�gD{RS���+L��+¦

9VDF���zRSD+£º«

����8�?T8:��?T8:�G8;L�RkDFRG�z¤�8�D+��8:L�R*9VD+L0���G8���L�RS8;?GL�DFRG����L�D+£�£���DFL����´É�¡-D+L�M0M���<&8:�TRG��9�9VD+���zRkDF£�RS�,�T<¢�O�+RG�
9:�+L��G��<&��RG����L§�
¤�8;?�RG��<&8+«�·)L¨M����zL����G��¬��T��8f¦oD+9:8;��RG��8f=���M��+8;R�9:��L��TRS?GD+��L�R  ��ÅÊÆh��Å É �@Ã & ¯ ® �YÅ �iB

ÅyË*�
¡nÉ � ¤¦Ì � Í �´s�¡

®���8;?G8/É � �z�#RS��8,����£�M���L��¢�+¦-¦r��?G8;����L±DF�G�G8IRS��DFR�RS��8�8;L�M³�+¦-�58;?G�z��MO½4¤�B�D+L�M
Ë8�
���#RG��8>?G8IRS��?TL³��L

RS�����G80D+�G�T8;RS�;«OÌ � �z�_�+�u¤+8:?TL�<¢8;L�R>9:�+L��G��<&��RG����L²��L¸�48:?T���OMK½n«mJ�£��T��¬��zL²��?TM�8:?fRS��?G��£z8¢�+��R>�¶��Lm#;�
�G9k��8:<&8:�:¬�RG��8f����RS�z<0DF£���?T����?SDF< <>���iR��SDFRG���T¦^�0RS��8�RS?GD+L��i¤�8:?T�SD+£z�zR)�m9;��L�M��¥RS�z��L

£��z<ÎYÏ � É �@Ã Î Ã &�iB
ÅyË8�@Ã & ¡:�iB Å¦Ë*�@Ã V ¡ÑÐ:Ð:ÐV�iB ÅyË8�@Ã Î ¡ ¯ AYÐ �`�+¡

�r�%� ÒO�ÔÓ��2���cÓm�2���ÕÓ�Ö����ÔÓm×ÙØ��ÑÓmØ�×��4�����j×��4���MÓm��×��
J#��DFL�DF£zRS8;?GL�D{RS�z¤+8�RG�&9:D+£��z=�?SD{RS���+L¬�©1��?G�z�TRS��D+L���DFL�M¨Ð-�z9k��8:L�=�DF��< �iB:�;��@�¡*��?G���4���G8����G��L��>RS��8�	�?T�TRiH
��?TM�8:?�9:��L�M��zRS�z��L����+¦´D0<&��M�8;£¶D+L�M±�G�+<¢8_�TRS8:D+M���H)�iRkDFRG8>9:�+L�M��zRG����L���RS�0M�8:?T�z¤�8,<¢��<&8:L�R�9:��L�M��zRG����L��
RS��DFR#9:D+L�=48_���G8:M�RS�08;�TRG��<¢DFRS8fRS��8��TRG?G��9IRS��?GD+£¶��D+?SDF<¢8IRS8:?T�#�+¦��TRG��9k��DF�TRS�z9,M��OL�DF<¢�z9_��8;L�8:?GD+£}8:µ����xH
£��z=�?G�z��<�<¢�OM�8;£��ª=�����C�C²«�·1D+����£¥�0RS��8:��?ªRG8:9k��L���µ���8:��RS��8;�TRS�z<0D{RS8fD+£z£5RS��8��iRS?T��9;RG��?SD+£Q��D+?SD+<&8;RG8:?T�
�+¦�RG��8�<&��M�8:£º«(����8E��D+?SDF<¢8IRS8:?�¤�8;9;RG��?���L�9:£���M�8:��ÄO¬r·¶¬r¼�¬r¹¸D+L�MÚ¥*«ÛQ��+RG8�RS��DFR0RG��8EM��z�G9;����L�R
¦oD+9IRS��?��z��L��+R�8:�iRS��<¢DFRG8:Mm=48:9VDF���G8��zR��z��L��+R�D�¦r?G8:8f��DF?SD+<&8;RG8:?:«!J������ª®*8:£�£��L��
®�L¬�RG��8f�G<¢D+£�£xH)���48:L
8:9;��L���<_�m<¢�OM�8;£��D+���G�+<¢8���L�M�8:�T��?SDF=�£�8�D+�i��<&��RG�+RS�z9���?G���48:?iRS�z8:�ª¦r��?�D+?T=��zRG?SD+?i����DF?SD+<&8;RG8:?ª¤FD+£���8:�:«
PQ8;R/ÜË M�8;L��+RG8�RG��8f<¢8:D+L§�+¦�RG��8�®1��?T£�M§��L�RG8:?G8;�TR�?SDFRG8+«�H�L�£�8:�T� � ��B Å ÜË ¡ ¯ ·P¢�¬���LmRS��8f£z��L���?G��L�RS��8
9:�+��L�RS?T��®���£z£/DF£z®1D
�O��=48�D0L�8;R�=4��?G?T�
®18;?���?�D�L�8;R�£z8:L�M�8:?:«�����8:?G8I¦r��?G8F¬�®*8���<&�5���T8�RG��8>9;��L�M��¥RS���+L� �iB Å ÜË ¡ ¯ ·P¢�®���8:L�8:�iRS��<¢DFRG��L��,RG��8f��D+?GD+<¢8IRS8;?G�:«WÝÞ ãáuÛ ×*Û ×1Þ�ø�Ô;õªõ1Ô;Ù&ÞI×º×�ßuõªØ
à�ÛÜÔIÙ�ÛÜÙ�àºáuÖ�×oõ�ÞnäÜäöé�Ô;ØFÖTÙ�ÖTø�Ô;ÙuÔIõ�__äÜÛöà�ÖiÕKÞkàºßuÕºÖIâ 1 ÖiÖ�Ó5ÔIÕºÕ�ÖTÛÜÞàßmá¶Ö2â;ÖT×1ÞnÙ{Úhã}Ö2b+ÖiäÜÔ5rëGæIæ:è�7�óxÔIÕQÖ�íuÞIõ1Ø{äöÖ;â �



����L�9:8fRS��8_Ð!��£�8;?�8;µO��DFRS�z��L�9;��?G?T8:�T�5��L�M���L��&RS��RS��8�����RG��<¢D+£�zL�RG8:?iRS8:<&�4��?SD+£D+£�£z��9:DFRS�z��Lm�+¦�£z��D+L��
��L�¤+��£z¤+8:�-RS��8�®1�+?G£�M&��L�RG8:?G8;�TR1?SDFRG8�DFL�M¢RG��DFR-RS��8��SDF<¢��£z8�8:µ����z¤FD+£z8:L�R´�+¦�RG�����´Ð!��£z8:?-8:µ���DFRG����L¢���-���T8:M
��L°RG��8§8:�iRS��<¢DFRG����L°8���8:?G9;���T8:�:¬´®18§��DV¤+8§RG�³9VD+£z9:��£�DFRS80RG��8�®*��?G£zM �zL�RS8:?T8:�iR¢?GDFRS8F«¸·�<¢8:D+�G��?G8§�zR�DF�
RS��8m?G8VDF£1?G8IRS��?TL 8VD+?TL�8:M =��¹D¯©ªD+L�DFM��gD+L¸��L�¤�8;�TRS�+?���L D�H��²RS��?G8:8nH)<&��L�RS� �1H)=���£�£�«±PQ8;R/äæå�@Ã & DFL�Mç å�@Ã & M�8:L��FRS8�RS��8�L���<&��L�D+£4?G8IRS��?TL§��L§DhH��¢RS��?G8:8nH)<&��L�RS�§�1H)=���£�£5D+L�M�RG��8�©ªD+L�DFM��gD+Lm�zLYT�DFRG����L0?SDFRG8
=48;R)®*8:8:L¹�48:?T���OM���½fD+L�MK½ Å B�«mJ#£z�G��¬¶£�8IR

° å� M�8:L��FRS8¢RG��80�T�5�FR,L��+<¢�zL�D+£!8���9k��DFL���80?GDFRS8��º©6è§�58;?H��Yè�¡ª��Lm�48:?G�z��M�½n«êé
����8m¼\ëeì�¿
ÂIÌQ?G8:D+£?G8IRS��?TL�8:D+?GL�8:M¨=��¨D&©ªD+L�D+M��gDFL¨�zL�¤�8:�iRS�zL��¢�zLm�58;?G�z��M�½*��L¨DhH���RS��?T8:8IHK<¢�+L�RG�

�1H)=���£�£5��� Ë å�@Ã & ¯ B
Å ä å�@Ã &B
Å ç å�@Ã & ° å�@Ã &° å� ¤6B;Ð ��Ñ�¡

·)L³D�<&��M�8;£/®��¥RS��?GDFRS�z��L�D+£/D+��8;L�RG�:¬�RG�����&¼\ëhì�¿
ÂIÌ�?GDFRS8,�+¦-?G8IRS��?TL¯M��
�58:?G��¦r?G��< RS��8E¼\ë�É+Í�Ì)¼�?SDFRG8>�+¦
?G8IRS��?TL$=�� D�#;8:?G�{H)<&8VD+L°¦r��?T8:9:D+�TR&8:?T?G��?>RG��DFR�9:D+L�L��+R�=48§��?G8;M���9IRS8;M ���G��L��²DFL��¸¤+DF?G�gDF=�£�8;�>��L¹RS��8
D+��8;L�RS�#�zL�¦r��?T<0DFRG����L§�T8;RV«������z�#<&8VD+�T��?G8_�+¦�®*��?G£zME��L�RG8:?G8;�TR#?SDFRG8:�#�z�#DF£��G�¢���G8;M±=��$�O9k��<¢�¥RGRiHi��?G���*N8
�iB:�;�;D�¡n«

Î���£�£z�u®��zL��UR1��?GL��T��M�8F¬�Ð!�z9k��8:L�=�D+��<�D+L�MS��8;=58;£��¢�iB�����Ï�¡�D+�!®*8:£�£�DF�4R1��?GL��G��M�8#D+L�M¢Ð!�z9k��8:L�=�D+��<
�iB:�;��Ñ�¡n¬�·ª�G�48:9;�z¦^�¨DílT���TRiH)��M�8:L�RS�@	�8:M��_C�C 8:�iRS��<¢DFRG��?ªRS�¢8:�TRG��<¢DFRS8�RG��8¾	�¤�8,��D+?SD+<&8;RG8:?T� Ä�¬�·¶¬Ù¼�¬P¹
D+L�M-¥*«!����8��GD+<&��£�8�<&��<&8:L�R�9:��L�M��zRG����L��1���G8;ME��LmRG��8f8:�TRG��<¢DFRS�z��LmD+?T8

Bî Î� � � & ï · ¢
B
Å ÜËPð�ñ   �  �@Ã &pò ¢ ��B ÅyË*�@Ã & ¡ ¯ A �`.+¡

Bî Î�� � & ï ·¸¢
B
Å ÜËPðÊñ   �  �@Ã &pò ¢ ñ B Å ¹ ® �@Ã &³A�@Ã & ¤¦Ä ò ¯ A �æD�¡

Bî Î�� � & ï B6¤¦Ä Å
Æh�³A� ¤ ³A�@Ã &³A� ð ¯ A �æ��¡

Bî Î�� � &Ló £�L ñ ® �³ µ� ¶ &%¡ µ� ò ¤¹£zLr¼U¤��G��BL¤Ê¹�¡�£zLr·¡rôO½`õ�ô¸B ¯ A �iB
A�¡

Bî Î�� � &Ló £�L ñ ® �³ µ� ¶ &%¡ µ� ò ¤¹£�Lr¼�¤��G�iBL¤Ê¹+¡�£�Lr·�¡rôO½`õ�ôO½ ¯ A �iB�Bu¡ö ãáuÖ!ÚuÞkàKÞ1ß{×oÖGÚ�ÛÜÙ�à�áuÛ ×QØ{ÞIØFÖTÕÞIÕ�Ö�Ú
ÖG×�øiÕ�Û÷bFÖGÚ�ÛÜÙ�à�áuÖ!ÚuÞnàºÞªÞnØuØ+ÖiÙFÚ
Û í�â�ãáuÖ\_�ø�Ô�â;ÖiÕ5à�áuÖ�Ø+ÖiÕºÛöÔ
Ú_ëTæ:èIè�àºÔ�ëTæIæVñ!Þnà
Þra:ß{ÞnÕ�à�ÖTÕ�ä÷_1óxÕ�Ö"a;ß{ÖiÙ{ø2_Iâ�ãáuÖ�à�ÔIàºÞnä�ÙVßuõ�bFÖTÕQÔnó�Ô�b{×�ÖiÕ`âkÞkà�ÛÜÔIÙF×4Û ×�ëSñIê
âmá}ÔnàºÖ�à�á{Þnà�àºáuÕºÔIßuÝ;áuÔIß
à�à�á{Ö!Ø{ÞnØ+ÖiÕM]�Ö�ßF×oÖ�à�á{Ö
×�ßuØFÖTÕº×ºø�ÕºÛÜØ
àEø#à�Ô�Ú
ÖTÙuÔnàºÖ!áuÛÜ×oà�Ô;Õ�Û øiÞIä�ÚuÞkàKÞuâ

Ñ



®���8;?G8�î M�8;L��+RS8;��RG��8f�SD+<&��£z8��G�q#;8+«
����8�	�?T�TR�R)®*�&9;��L�M��¥RS�z��L��ªDF?G8#RG��8��SDF<¢��£z8#8;µO���z¤FD+£�8;L�R��+¦}RS��8�Ð-��£�8:?18:µ���DFRG����L��*¦r��?ª9VDF���zRSD+£�DFL�M

£���D+L��:«�����8�RG����?TM09:�+L�M��zRG����L&�SDV�O�*RG��DFR´RS��8�RS��8�£gDV®6�+¦<¢�+RG����L�¦r��?´9VDF���zRSD+£�����£zM��*�+LmDV¤�8:?GD+��8F«!����8
£gDF�TR-R)®1�,8:µ���DFRG����L��1D+?G8�RS��8�L��+?G<¢D+£�8:µ���DFRG����L��*D+�T�G�O9:�gD{RS8:M&®��zRG�¢RS��8�8;�TRS�z<0D{RS���+L&�F¦M¼>DFL�MS·§�zL¢RS��8
£��zL�8VDF?ª?G8;��?G8;�G�G�z��L

£zL ñ ® �³ µ� ¶ &%¡ µ� ò ¯ £�Lr¼ Å �G��B!¤�¹�¡�£�Lr·�¡rôO½ Å £zL
²*�

�iBu@�¡

����8�8:�iRS��<¢DFRG����L��F¦/RG��8f�TRS?T��9;RG��?SDF£Q��D+?SDF<¢8IRS8:?T������M���L�8�=��§�¥RS8:?GDFRS8;M��_C�C¯«Cù
·KR�<¢DV�fD+���48VDF?¶��LO���G��D+£�RS��DFR¶·QD+£�£z�
®²¦r��?�T���9;RS��DFRS�z��L��}��L�������?T�/�zLf9:��<&����RG��L���RS��8*��?T��M���9;RG�z¤O�zR)�

�G����9����D+L�M¨��L§8:�iRS��<¢DFRG��L��(¼&D+L�M?·�®�����£�8�RG��8�RS��8;��?G8IRS�z9VD+£<&�OM�8:£QM��O8:��L��FRV«-J#9IRS��D+£z£z�+¬�RS��8f��DF�58;?
¦r�O9:���m��L6RG��8³<¢�OM�8:£�®��zRG��9;��L��iRkD+L�R¨£gD+=4��?¢=58;9VD+���T8±RS��8³<&��M�8;£�®��¥RS�(8:L�M�����8:L������§£gD+=4��?¢M���8;�
L��+R,�58;?T¦r��?T< ¤�8;?T�¸®*8:£z£º«?>��
®*8;¤+8:?:¬´D+�_�G���
®�L ��L²��DF=�£�8¨B�¬-��C�C 8;�TRS�z<0D{RS���+L²�+¦1RS��8¢�TRS?T��9;RG��?SDF£
��D+?GD+<&8;RS8;?G���+¦�RS��8§<&��M�8;£1®��zRG�$8;L�M����+8:L������¢£�D+=5�+?>���z8:£zM���8:�iRS��<¢DFRG8:���+¦í·¶¬4¼�¬�¹²DFL�MúÄ±DF£�<&���TR
��M�8:L�RS�z9VD+£�RS�>RG�����G8�8;�TRG��<¢DFRS8;Mm���G�zL��,RS��8�9:��L��iRkD+L�R�£�D+=5�+?1<&��M�8;£º«/����8��5�+��L�Rª8;�TRS�z<0D{RS8:�1�+¦F¥¸M��
�58:?
=���R*D+?T8�L��+R-�TRSDFRS�z�TRG��9VDF£�£z�_M��@��8;?G8:L�R:«�����8��G��<&��£�D+?G�¥R)�f�+¦4RS��8�R)®*�,�G8IRS�´�+¦58:�TRG��<¢DFRS8;�-��<&��£��z8:�/RG��DFR-RS��8
M��@��8;?G8:L�9:8f=58IR)®18;8:LERG��8U	�R��+¦/RS��8f<&��M�8;£5®��¥RS�¨8:L�M��+��8:L��+����£gD+=4��?�D+L�M¨RG��8f<¢�OM�8:£5®��zRS�§9;��L��TRSD+L�R
£gDF=5��?19VD+L�L��+R�=58�8�����£gD+�zL�8:M§=���RG��8�¦oD+9;R�RG��DFR�RS��8���D+?SD+<&8;RG8:?1¤FD+£z��8:�����G8:M���L�RG��8f8:<&����?T��9VDF£4®*��?"
=48:£��
® D+?G8f<&��?G8��T���zRG8:M§RS��RS��8�£�DFRGRG8:?;«

����8,8;�TRG��<¢DFRS�z��Lm?G8;�G��£¥RS����?G8;�G8:L�RG8:M±��L¨�/D+=�£�8�B��G���
® RG��DFR���L¨=5�FRS�¨<¢�OM�8:£z�:¬�®*8,9:D+L�L��+R�?T8nlT8:9IR
RS��8_L���£z£Q���O�4�+RS��8:�G�z�í¥ ¯ B�«*����8:?T8;¦r��?T8+¬�·ª�T8;Rí¥ ¯ B0�o£z����D+?T�zRG��<¢�z9���RS��£z�zR)��¡1��LmRG��8_9;��<&����RkD{RS���+L��:«�#RS��8;?!��D+?GD+<¢8IRS8;?/¤FD+£���8:�-D+?T8ª�G8IR´DFR4Ä ¯ AûÐÜA�s���¬�· ¯ B;ÐÜA+A���D�¬�¼ ¯ B;Ð÷�;.���.#D+L�Mh¹ ¯ AYÐzB:D�«�����8��4���zL�R
8:�iRS�z<0DFRG8:���+¦�Ä�D+L�M ��Bí¤y¹�¡�D+?G8����z����8:?�RS��DFL�RS��8,¤FD+£���8;�����G��D+£z£z�§8;L�9:����L�RG8:?T8:M³��L¨RS��8_£��zRG8:?GDFRS��?T8+«��=�¤��z�����T£z��¬O��D+?GD+<&8;RS8;?*8;�TRG��<¢DFRS8;�1M�8;�58;L�M���L0RG��8#M�DFRkD+�T8;R1���G8;M§D+L�M0RG��8#<&��M�8:£�8:�iRS��<¢DFRG8:M«4�O��L�9;8
��?T8;¤O�������*8;�TRS�z<0D{RS���+L�8���8:?T9:���T8:�´®18;?G8�8:�TRG��<¢DFRS�zL�����D+?GD+<&8;RS8;?G�-�+¦�9:£��+�G8:MOH)8:9;��L���<_��<¢�OM�8;£����G�zL��oHí�
M�DFRSD�¬�®*8_M��&L��+R�8����58;9;R�RS����=�RSD+��L�RG��8f�SD+<&8f8:�iRS��<¢DFRG8:�:«ü2ý ß{×oÖ�àºáuÖ!Ûöà�ÖiÕKÞkàºÖTÚUþ�ÿ�ÿ ÞnäÜÝIÔ;Õ�Ûöà�á{õ¦]QÕ�ÛöàoàºÖiÙ�óxÔ;ÕEþ���� 1p1 b:_ 3�ÞnÕK× [ â��¶ÞIÙ{×�ÖiÙÔß��;ÔIá{Ù�Ó/â��}ÖTÞnà�Ô;ÙÔß{ÞnÙFÚíÿ�ÞI×ºÞnÔ� Ý;Þ�dVÛzâ

.



	§ú 
mÿSw��?�Vü� ý��$v { ÿ��$vUw�� ��� ��� � u u
�6�\� ��Ö����U�MÓm×��E���U��� ���L�U�E�
����8�£z8VD+M���L��²<¢�OM�8:£���?T8:�G8;L�RS8:M(�zL �G8;9;RS�z��L�@�«¥B���L�9:£���M�8:�¢£gD+=4��?iH)D+����<&8:L�RG��L��±RS8;9k��L��z9VD+£���?G���+?G8:�T�
®����z9k� �zL�RS?G�OM���9;8:��D�M�8IRS8;?G<&��L��z�TRS�z9¢RG?G8:L�M �zL°RS��8m<&�OM�8:£�«±·)L �+?GM�8;?>RS��®*��?"¯®��zRS� D±�iRkDFRG����L�DF?T�
8:9;��L���<_��¬´·_M��¥¤O��M�8§D+£z£1��?T�
®���L���¤FD+?T�gD+=�£z8:�>=���· � D+L�M £�8IR�£��
®*8:?�9:D+�G8§£�8IRGRG8:?G��M�8:L��+RG8§M�8;RG?G8:L�M�8:M
¤FD+?G��D+=�£z8:�:«�����8:?T8;¦r��?T8>®18���D
¤+8�<�� �j¯   ��� · � ¬! �j¯�Æh��� · � ¬�" �j¯ É �#� · � ¬%$ �j¯ ³h��� · � ¬!& �j¯ Ì �#� · � «
����8_D+MàlT���iRS8;M�M��z�G9;����L�R�¦oD+9;RG��?����ªRG��8:L('� ¯ � · &%¡£¢ «

·)L¹RS���z�>RS?SDFL��T¦r��?T<¢8;M¹8:9;��L���<,�+¬´RG��8m?G8;��?G8;�G8;L�RSDFRS�¥¤�8¨D+��8;L�R:X �&�iRkDFRG����L�D+?T�²��?G�+=�£�8;< ���_RS��8;L RG�
<¢Dà����<&�q#:8

Ðj� ��� � � '� � � &%¡£¢�BL¤¦¥ �iB*)t¡
�G��=£lT8:9IR�RG� ·%$ �@Ã & ¯ ��B!¤¦ÄF¡+$ �YÅ  � ��Ï,)t¡� �YÅ  �ÙÅ ·-" �@Ã & ¯}° ± ²*� $ µ� �iBL¤/. � ¡ Å �iB

Å¦Ë*�
¡0" � �´s�)t¡

®���8;?G81. �%2 Ì ��� ® � D+L�MmRS��8��zL��zRG�gD+£49:�+L�M��zRG����L��3$���D+L�M4"���D+?G8f���¥¤�8:L�«65
�6�%� Ò47 �����E����Ø��Ú�£ÓY�cÓm�(8j�j×Ù�n�:9U�2���
����8��G��£z��RS�z��L§<¢8IRS���OM¬�7�� =�����C�C²¬4D+£�£z�
®��ªRS��8����G8��+¦/RS��8�?G8:D+£��
#VDFRG����L����F¦�RS��8��iRkDFRG8�¤FD+?T�gD+=�£�8:�
®���8;L±8:�TRG��<¢DFRS�zL��¢D+����?T�����z<0DFRG8,M�8;9:�z�G���+LE?G��£�8:�;«������z�#�G8;9;RG����L±8�����£gD+�zL������u® RG��8>?G8:D+£��
#:8;ME�G����9���
D+?T8�9:D+£�9;��£gD{RS8:M�«; fÞkíVà�ÖTÕ�5oëTæ;æ;è�74äÜÛÜ×oàº×�àºáuÖ�à�áuÕºÖiÖ�õªÔ;×oàQÛöõªØ+ÔIÕ�àºÞnÙ:àQÖiäÜÖiõªÖTÙ;àK×�óxÔIÕ�à�á{ÛöÙpdVÛÜÙuÝ�Þ�b+ÔIß
ààºáuÖ-Ú
Ö�àºÖiÕºõªÛöÙ{ÞIÙ:àº×�Ônó�à�áuÖ�àºÕºÞ;Ú
Öb{ÞIäÜÞIÙ{ø�Ö,ÞnÙ{Ú�ø�ßuÕºÕ�ÖTÙ:à#ÞIøTø�Ô;ßuÙ:à�ÛÜÙ¨ÝIÖTÙuÖiÕKÞnä�Ö\a:ßuÛÜäÜÛCbuÕºÛÜßuõ�å&ÛÜÙ;àºÖiÕ�à�ÖTõ1Ø+ÔIÕKÞnä�ÔIØuà�ÛÜõ1Û=<TÞnà�ÛÜÔIÙ�b:_§øiÔIÙ{×�ßuõªÖiÕK×2ß¶ÔIØ
àºÛöõ�Þnä
ÛÜÙ*â;ÖT×oà�õªÖiÙ:à4Ú
ÖGø�Û ×oÛÜÔIÙF×�b:_*ØuÕºÔ
Ú
ß{øiÖiÕK×2ßIÞIÙ{Ú1ÖiÙ{ÚuÔIÝIÖTÙuÔIßF×�Ú
Ö�àºÖiÕºõªÛöÙ{Þnà�ÛÜÔIÙªÔnó�àºáuÖ}ÛÜÙ;àºÖiÕºÖT×oà�ÕºÞnà�Ö;â?>/ÖT×�ØuÛöà�Ö}Ûöàº×5×oÛÜõªØuäöÛ ø�Ûöà^_�ß
à�á{Ö�õ1Ô
Ú
ÖTäQß
à�ÛÜäÜÛ6<TÖTÚ0ÛöÙ0àºáuÛÜ×ªØFÞnØ+ÖiÕ�ø�Ô;Ù:àºÞnÛÜÙ{×1àºáuÖ�@{Õº×oà�à^]�Ô_ÖTäöÖTõ1ÖTÙ:àº×Tâ�ôPâIÖTÙ&àºáuÔIßuÝ;á&àºáuÖ�õªÔVÚuÖiä}Û ×ªÙuÔnà�Ý;ÖiÙuÖTÕºÞIä
Ö\a:ßuÛÜäÜÛCbuÕºÛÜßuõ ÛÜÙ§Ù{Þnà�ßuÕºÖA5xà�áuÖ_ÛöÙ:à�ÖTÕ�ÖG×rà�ÕKÞkàºÖfÛ ×�ÙuÔIà�Ú
Ö�àºÖiÕºõªÛöÙuÖGÚmÖiÙFÚ
ÔIÝ;ÖiÙuÔ;ß{×oä÷_p7*à�áuÖ�ß{×oÖ�Ônó´ÞIø�à�ß{ÞIä¶ÚuÞnàºÞ>óxÔ;Õ�à�á{Ö
ÛÜÙ;àºÖiÕºÖT×oàQÕºÞnà�Ö!×oÖTÖiõ�×õªÔIÕºÖ�Õ�ÖGÞnäÜÛÜ×oà�Û ø/à�á{ÞIÙ#Þ�øiÔIÙ{×oàºÞIÙ;àÛÜÙ;àºÖiÕºÖT×oà}ÕºÞnà�Ö;â

D



����8�<&8VD+�T��?G8;<¢8;L�Rª�+¦RG��8�®*��?T£�M0�zL�RS8:?T8:�iRª?SD{RS8#�T8:?T��8:���
Ë å� ¡-®1D+�*8�����£gDF��L�8;M0��L¢�G8;9;RS�z��L§@�«Ü@f®�����£�8. å� �z��<¢8:D+�G��?T8:M²D+��RS��8�?GDFRS�z�m�+¦1�+�u¤+8:?TL�<¢8;L�R,9;��L��G��<¢��RG����L±RG�E�f7��/¬�. å� ¯ Ì å� � ® å� «¢�f�¥¤�8:L³RS��8

��?T��M���9;RS�z��Lm¦r��L�9IRS���+L¸��@�¡ªD+L�M¨��D+?GD+<&8;RS8;?ª¤FD+£���8;�:¬���?G�OM���9;RG�z¤O�zR)���G���O9���#D+?T8f?G8:9;�
¤�8:?T8:MED+��¦r��£�£z�u®��² å� ¯ ® å�° ± ³ å� µ �´¶ å� · � ¡ &%¡ µ Ð �iB
Ï�¡

����8&RS��?T8:8��T8:?G�z8:�,D+?G8&��?SDF����8:M¸��L°Î/������?T8§B�D+L�M²¤+DF?G���+���_<&��<&8:L�RS���+¦ªRG��8&8�������8;L������,¤FD+?T�gD+=�£�8:�
D+?T8���?T8:�T8:L�RS8;M¨�zL¢�/D+=�£z8�@O«!Î����+��?G8fB#�T������8;�TRG�1RS��D{R*RG��8#8����+��8:L��+���*¤FD+?T�gD+=�£z8:�´D+?T8��iRkDFRG����L�DF?T��«�����8
�G8;?G��D+£/9;��?G?T8:£�DFRS�z��L�����LA. å ¬ Ë å D+L�M ² å D+?T8>A�«C��Ï�¬5A�«öÏ;��D+L�M�A�«÷��D¢?G8;�G�48:9IRS�z¤+8:£¥��«������z�#£z8:L�M��#�G�����4��?iR
RS��RG��8fD+�G�T��<&��RS�z��LmRS��DFR�RG��8f8�������8;L�������¤FD+?T�gD+=�£z8:��DF?G8��TRSDFRS�z��L�D+?i��	�?T�TRiH)��?TM�8:?�CEDF?"+�
¤§��?T��9;8:�T�G8:�;«>��
®*8;¤+8:?:¬/RS��8&�G8;?G�gDF£!9:��?T?G8:£�DFRS�z��L³��L³��?T��M���9;RS�¥¤O�zR)�±�T����9�³�z��9;£����T8�RS�¨��L�8¢D+L�M³¦r��?�RS���z��?T8VD+�T��L¬/D
<&��M�8;£�®���8;?G8���?G�OM���9IRS�z¤O�¥R)���G����9����¦r��£�£z�u® D��G8;9:��L�M�H)��?TM�8:?���?T��9;8:�G������DF£��G���zL�¤�8:�iRS�z��DFRS8;M«

·KRª�z�*�z<¢�4��?TRSD+L�R!RS�(F8:��R1��L¢<¢�zL�M&RG��DFR*RS��8�<¢�+<¢8;L�RG�1��?T8:�T8:L�RS8;Mm��L0�/D+=�£z8�@�D+?G8����z¤+8:L¢��L�£z��¦r�+?
9:�+<¢��£z8;RG8:L�8;�G�:«eQ��0RS?GD+L��G�¥RS�z��LE8;µO��DFRS�z��L��#¦r��?�RS��8>�T���O9�O����D
¤+8>RS�m=48>�G�48:9;�
	�8;M±��L��+?GM�8;?#RS�m�T��£z¤+8
RS��8_<&��M�8:£Q���T��L��¢7�� =����_CEC²«�����8_�����TRG��?G�z9VD+£���DFRS������£z�+RGRG8:M¨��L�Î����+��?G8�B_D+?G8f���T8:M�M���?G8;9;RG£z�m�zL
RS��8��T��£���RS���+L�<¢8IRS���OM«!·KR����1��L�RS8;?G8:�iRS�zL���RS��L��+RG8fRG��DFR�RG��8e���CB 9;��LY	�M�8:L�9;8_�zL�RG8:?i¤+DF£�¦r��?ªRS��8��G8:?T�gD+£
9:�+?G?G8;£gDFRG����L&��L¢��?G�OM���9IRS�¥¤��¥R)���G���O9���ª���ED A�«÷���às�¬�B�«ÜA�B:s�F�¬�D�?G8:�+����L&®���8:?T8#RS��8�M��OL�D+<&��9���?G�+�58;?TRS�z8:�´�+¦
RS��8�<¢�OM�8;£D+?T8������+��£z�&�G8;L��G�¥RS�¥¤�8#RG�>RS��8�M�8:��?T8:8��+¦¶�48:?G�T���iRS8:L�9:8���L�RG��8���?T��M���9;RG�z¤O�zR)�¢�G���O9���:«6G0�����z�
�TRG?G8;L��+RS��8:L�RG��8f9VD+�T8�¦r��?����G�zL��¢7��$=����_CEC RG�¢�T��£z¤+8�RS��8f<&��M�8;£º«

J6£gD+�iR-�5�+��L�R!?G8;��D+?TM���L���RG��8�8������+8:L������*�iRkDFRG8ª¤+DF?G�gDF=�£�8;�:«�����8�<&8VDF�G��?T8��+¦���?G�OM���9;RG�z¤O�zR)�_�G����9���
9:�+<¢�zL�������R��+¦!RS��8�8;�TRG��<¢DFRS�z��LE�+¦-8;µ���DFRS�z��L �iBVÏ�¡���L�9:��?T�5��?GDFRS8;�#=4�+RS�³D�9;����L�RS?i��H)�G�48:9;�
	�9�9;��<&�5�FH
L�8;L�R�D+L�MED&®*��?G£zME9:�+<¢�4��L�8;L�R:«�C���M�8:£����+¦�RG��8���L�RS8;?TRS8;<¢�4��?GD+£}D+����?T��D+9k�����G��D+£z£z�m�zL�RS8:?T��?G8IR

²*�
DF�

D±9:����L�RG?T��H)�T�58;9:�@	�9§�G���O9��« �f£z��9�²D+L�My��������� �iB��;�;��¡�	�L�M RG��DFR>¦r��?��T�@�¹�¾.E9;����L�RS?T��8;�:¬-RS��8§����H
�4�+RS��8;�G�z�´RG��DFR´®1��?T£�M&��?G�OM���9IRS�¥¤��¥R)���G���O9���ªM���L��+R1D��58:9;R´RS��8#9:��?G?G8;L�R�D+9;9:����L�R*9VD+L�L��+Rª=48�?G8nlT8;9;RG8:M
�rRG��8�8���9;8:��RG����L6=48:�zL��²RG��8�H G_¡n«*����8;�6DF£��G� 	�L�M RS��DFR0¦r��?A	�¤�8±�¾.²9;����L�RS?T��8;�:¬�RS��8E���O�4�+RS��8:�G�z�
RS��DFR�9:�+��L�RS?T��HK�G�48:9:�@	�9��G����9����M��mL��FRfD��58:9;R#RS��8>9;��?G?T8:L�R�D+9;9:����L�R��z��?G8%lT8:9IRS8:M$�r8���9:8;��RS�z��L���=48:��L��
��8:?G<¢D+L�� D+L�M Î�?SDFL�9:8V¡I« �f£z��9�²D+L�MÚ��������� ���T8ED+L$DV¤�8;?SD+��8¨�+¦#��?G�OM���9IRS�z¤O�¥R)�°<&8VD+�T��?G8;�0D+9;?G���T�
9:�+��L�RS?G�z8:�ªRG����8:L�8;?SDFRG8�D>�G8;?G�z8:�ª¦r��?1®*��?T£�Mm��?T��M���9;RS�¥¤O�zR)�¢�G���O9���:«-J#��D+L§DF£zRS8;?GL�D{RS�z¤+8+¬��f?T8:����?i��DFL�M>�8:D+M��iB����;��¡/���T8�M��OL�D+<&��91¦oD+9IRS��?-DFL�D+£z�O�T���!D+L�MSGfD+£z<0DFLo	�£zRG8:?T��L��#RG����M�8;L�RS�z¦^�>D#®1�+?G£�M�9;��<¢�4��L�8;L�RH 1 ÖiÖ43OÖ�àºÖiÙ{Ú
ÕºÖ65zêIçIç;ê87�ÞnÙ{Ú#ã�Þ�buäÜÖ�æªÛÜÙUþ�äöÛ økd�ÞIÙ{Ú ã}ÔIÝIÔ�IA5rëGæIæ;è87)â�



��L&��?T��M���9;RS�¥¤O�zR)��D+L�M¢�zL�¤+8:�iRS<&8:L�R*¦r�+?1�e.�9:����L�RG?G��8;�:«�����8�®*��?G£zM¢9;��<¢�4��L�8;L�R´RG��8;��8;�TRG��<¢DFRS8�RS?GD+9���
¤�8;?T��9:£z���G8;£z��RG��8(Hí�¨��L�¤+8:�TRG<¢8;L�R��G8;?G�z8:�:¬�®����z9k����L�M���9VD{RS8:��RS��DFR��G���O9���#RS�&RS��8¾H���8;9:��L���<,�mRS8;L�M
RS�_=58���£��+=�D+£��G����9���:«-�����z�1�z�*9;��L��G�z�TRG8:L�R1®��¥RS�S	�L�M���L����1=��¢Ð!£�£��z�+RGR´DFL�MmÎ�DFR�NDF����B��;��Ñ�¡!D+L�M§©ªD+L��
¤FD
D+L�M$CEDF?G?G�zL�D+L(��B��;�;D�¡I«¸�f?T8:����?i�°DFL�My>�8VDFMMXö��8;�TRG��<¢DFRS8;�>�G���
® RS��DFR>=5�+RG�°®1�+?G£�M D+L�M¹9:����L�RG?T��H
�G�48:9;�
	�9#9:��<&�5�+L�8:L�RS�1��DV¤�8��G<¢D+£z£48���8;9;RG����Lm9:��?T?G8;L�R�DF9:9:�+��L�RS�ª�+¦/�e._9;����L�RS?T��8:�ªD+L�M�RS��DFRª<&���TR1�+¦
RS��8�M���L�D+<¢�z9:���zL¨9;��?G?T8:L�R#D+9:9;����L�RS��9:��<&8�¦r?G�+< 9:�+��L�RS?T��HK�G�48:9:�@	�9�9k��D+L���8;���zL§��L�¤�8;�TRS<&8:L�R:«��L�8�88�58:9IR��+¦Q®*��?G£zM���?G�OM���9IRS�¥¤��¥R)�&�G���O9���:¬�9:�+<¢��DF?G8:M¢RS�>9;����L�RS?i��HK�G�48:9;�
	�9��T����9���;¬����*RG��D��58:9IR
RS��8³®*��?T£�M���L�RS8;?G8:�iR¨?SDFRG8+« Î��+?m8���D+<&��£�8F¬#9:�+L��G�zM�8:?¨D ��������£z�$�58;?G�G�z�TRG8:L�RE�4���T�zRS�¥¤�8±��?T��M���9;RG�z¤O�zR)�
�G����9�0RG��DFR��z�ª9:��<&<&��L�RS�&D+£z£!�o�i�O<¢<&8;RG?G��9V¡*9:�+��L�RS?G�z8:�;«*Î���£z£��
®���L��_RS�����ª�T����9��¬4D+£z£�9:�+��L�RS?G�z8:�ª®1D+L�R
RS�_=5�+?G?G�
®(��L&RS��8�®1�+?G£�M¢<0DF?"+8IRV«4R1��R*RG��DFRª9:D+L�L��FR1=48�D+L¢8:µ����z£���=�?G����< �G�zL�9:8�RS��8;?G8�DF?G8�L��>£�8;L�M�8;?
9:�+��L�RS?G�z8:�;«,����8;?G8;¦r�+?G8+¬QRG��8>®1�+?G£�M±�zL�RS8:?T8:�iR_?GDFRS8,��L�9;?G8VDF�G8:�f�T��RS��DFR�RG��8>®*��?G£zM±=5��?T?G�
®���L��m<0D+?\+8IR
?G8:D+9k��8;�#D+L¨8:µ����z£��z=�?G�z��<�«

J#��8�����£�D+��L�8:M D+=4�
¤�8+¬*<,�°<&8VDF�G��?T8m�+¦�®1��?T£�M ��L�RG8:?G8;�TR�?GDFRS8;�&���G8:�AHí�¹�zL�RS8:?T8:�iR¢?GDFRS8;�:«¦�O��L�9;8
9:�+<¢<&��Lm�G����9����RS����?G�OM���9IRS�¥¤��¥R)��9;��<¢8���?G��<¢D+?T��£z��¦r?T��< RG��8�H��§D+L�M¨�G�zL�9:8�Hí�§�T����9������=�¤O�������T£z�
D��58:9IRAH��¹��L�RS8;?G8:�iR�?SDFRG8:�;¬*<,�¸<¢8:D+�G��?G8§�+¦�RS��8m®*��?G£zM¹��L�RS8;?G8;�TR&?SDFRG8:��9:D+L$9;��L�RS?T��£f�rRG�¯D�9:8:?iRkD+�zL
8��ORG8:L�Rn¡ª¦r��?ªRS��8f®*��?T£�M§9:��<&�4��L�8:L�R���L�9:£���M�8:M§��LmRG��8f<¢8:D+�G��?T8:M¨��?G�OM���9IRS�¥¤��¥R)���T����9���;«
�6�J� KML 9r�ONQP P
����8f�G�+£���RG����L0RG��RS��8�<&��M�8:£��z��D���D+�z?ª�+¦¶M�8:9;���T����Lm?T��£�8;���r¦r��?ª9;��L��T��<¢��RS���+L�DFL�M§��L�¤�8;�TRS<&8:L�Rk¡1�G��9k�
RS��DFR�RS��8>?G8;��?G8;�G8:L�RSDFRS�¥¤�8�D+��8;L�R�<0Dp���z<¢�
#:8;�>��B*)x¡��T��=£lT8;9;R�RS�m9;��L��iRS?SDF��L�RS���oÏ,)x¡�D+L�M �´s,)x¡I«�>��
®18I¤�8:?;¬
=48:9VDF���G8-RS��8-<&��M�8:£�M��O8:�}L��FR¶D+£�£z�u®³¦r��?Q9;£����T8:M�Hº¦r��?G< �G��£z��RS�z��L���RG��RS�����T8*M�8:9:�z�G�z��Lf?G��£z8:�:¬{D�L���<&8:?G�z9VD+£
�G�+£���RG����Lm<&8;RG����M§<>���TR�=58f���T8:M«

Î�?G��< M��OL�D+<&��9���?T����?SDF<¢<&��L��&®18h�L��
® RG��DFR�D+��8;L�R:X ��M�8:9:�z�G�z��L³?G��£z8:��M�8;�58;L�M¸��L³�iRkDFRG8�¤FD+?T�¥H
D+=�£z8:�;«0J#������?T����RG��L�8;£z�±M��+L�8¢�zL±RS��8&£��¥RS8:?GDFRS��?G8+¬Q·�D+�G�T��<¢8�RS��DFR

²
¬
Ë
DFL�MR.²¦r��£z£��
® D¨�iRkDFRG����L�DF?T�	�?T�TRTHK��?GM�8:?�¤+8:9IRS��?�CED+?"F�
¤E��?T��9;8:�T�:«#����8:?G8I¦r��?G8F¬5RG��8,�iRkDFRG8_¤�8;9;RG��?#¦r��?�RS���z��8;9:��L���<,�¨��L�9;£���M�8:�S$ � ¬" � ¬ ²*� ¬ Ë*� D+L�MR. � «��O��L�9;8&·#���G80DE��C�C 8;�TRG��<¢DFRS��?�RG��8;�TRG��<¢DFRS8�RS��80D+����?G�:����<¢DFRS8�M�8:9:�z�G�z��L�H)?T��£�8

B
A



��D+?GD+<&8;RS8;?G��D+L��m9;��?G?T8:£gD{RS���+L§D+<¢�+L��
²*�
¬
Ë*�
D+L�MT. � ����DF£�£��
®*8:M«

����8±�TRSDFRS8�¤+8:9IRS��?m�z<¢��£z��8;��RG��DFR�RG��8 �r��Lm�L��
®�L�¡�M�8:9;���T����L ?T��£�8;�����¥¤��zL��°����RS��<¢D+£�¤FD+£���8:�¢¦r�+?
RS�z<¢8�½�9:�+L��G��<&��RG����L±DFL�M±��L�¤�8;�TRG<¢8;L�R�D+?G8U�F��" � Í $ � Í ²*� Í Ë*� Í . � ¡�D+L�MV /�#" � Í $ � Í ²*� Í Ë*� Í . � ¡�?G8:�T�58;9;RG�z¤�8;£z�+«����=��TRS�¥RS��RG��L���RS��8:�G8,?G��£z8:����L§RS��8�=���M��+8;R�9;��L��iRS?SDF��L�R��O�z8:£�M��#D&?G��£z8f¦r�+?�" �@Ã & D+L�ME�G��=��TRG�zRS��RS��L��¢RS��8
��L�¤+8:�TRG<¢8;L�R#M�8;9:�z�G���+L¨?T��£�8��zLmRS��8f£gDV® �+¦/<¢�+RG����L�¦r�+?�9VD+���¥RkD+£4�O��8:£zM���D�?G��£z8�¦r��?3$ �@Ã & «

·����G8³7���=��(��C�C RS�°�zM�8:L�RG�z¦^� D+����?T�����z<0DFRG8EM�8;9:�z�G���+L ?G��£z8:�0RG��DFRm�GDFRS�z�T¦^� RS��8$	�?G�iRTH)�+?GM�8;?
9:�+L�M��zRG����L����+¦/RG��8�D+��8;L�R*Xö����?T��=�£z8:<¨«�����8�£gDFRTRS8:?�9;��L�M��¥RS�z��L���D+?T8�RS��8�Ð!��£�8;?�8:µ���DFRG����L��

Ð
�XW '� ��B Å¦Ë*�@Ã & ¡ �F��" � Í $ � Í ²*� Í Ë*� Í . � ¡ ¢�+�#" �@Ã & Í $ �@Ã & Í ²*�@Ã & Í Ë*�@Ã & Í . �@Ã & ¡ ¢ ¤ ·:Y ¯ A �iB:s�¡

Ð
�ZW '� ��B Å ¹ ²*�@Ã & $ µ ¡�&�@Ã & ¤ÊÄF¡ �F��" � Í $ � Í ²*� Í Ë*� Í . � ¡2¢�F��" �@Ã & Í $ �@Ã & Í ²*�@Ã & Í Ë*�@Ã & Í . �@Ã & ¡ ¢ ¤ ·:Y ¯ A �iBp��¡

RS��8�£�DV® �+¦/<&�+RS�z��L�¦r��?�9VDF���zRSD+£·!$ �@Ã & ¯ �iBL¤ÊÄF¡+$ �mÅ  /��" � Í $ � Í ²*� Í Ë*� Í . � ¡ �iB
Ñ�¡

D+L�M§RS��8�=���M���8IR�9;��L��iRS?SDF��L�R·-" �@Ã & ¯ �iBL¤[. � ¡ ° ± ²*� $ µ� Å �iB
Å¦Ë*�

¡0" � ¤/�+�#" � Í $ � Í ²*� Í Ë*� Í . � ¡c¤\ /��" � Í $ � Í ²*� Í Ë8� Í . � ¡�Ð �iBp.�¡
����8r	�?T�TR-�TRG8:���zL��G��£¥¤��zL���RG��8�<&��M�8;£�=��>7��¯=��>�_C�C �z�/RS���+��8:�T�-D�¦r��?G< ¦r��?�RG��8�D+����?G�:����<¢DFRS8

M�8;9:���T����L0?G��£z8:�:«!·)L�®���DFR����*?G8I¦r8:?G?T8:MmRS�>D+�1RS��8�=T£�8:D+M��zL��,<&��M�8:£º¬WB,RG��8�D+����?G�:����<¢DFRS8�M�8:9;���G�z��L�?T��£�8;�
¦r��?m9;��L��G��<¢��RG����L(DFL�M �zL�¤�8:�iRS<&8:L�R�D+?G8³DF�G�G��<¢8;M�RG� =48±£��zL�8VDF?0¦r��L�9IRS���+L��m�+¦�RS��8±�iRkDFRG8³¤+8:9IRS��?;«
Î���?G<¢D+£z£z��¬�RG��8f����8:�T���z�

� ��¯Q]/�_^a`�2cb�+� ^d` Í $ � Í " � Í ²*� Í . � Í Ë*� ¡  ��¯e](�#^dfE2gb /� ^hf Í " � Í $ � Í ²*� Í . � Í Ë*� ¡ �iB�D�¡
®���8;?G8

](�j¯ D;B $ � " � ²*� . � Ë*� F!DFL�M ^d` DFL�M ^hf D+?G8,�G�@��HKM���<&8:L��T����L�D+£Q¤�8:9IRS��?T���+¦-��Lm�L��
®�L
9:�O88ª&9;��8:L�RG�ªRS�>=48#8;�TRS�z<0D{RS8:M�«!·)LmD+M�M��¥RS�z��L¬�D+£�£���Lm�L��
®�L§��D+?GD+<&8;RS8;?G��DF?G8#9;��£�£z8:9IRS8:M0��L0RG��8#¤�8;9;RG��?^h¯ D ^d` ^hf F�«�����=��TRG�zRS��RS��L��¨RG��8¢�+��8:�T�,��L³RS��8¢£�D
® �+¦ª<&�+RS�z��L$�iB
Ñ�¡fDFL�M²RG��8¢=���M���8IR,9;��L��TRG?SD+�zL�R
�iB�.�¡*�O��8:£zM��

B�B



$ �@Ã & ¯ B· Dz��B!¤¦ÄF¡+$ �YÅi](�#^hf F 2 b$ ) � ^hf Í " � Í $ � Í ²*� Í Ë*� Í . � ¡ �iB���¡
" �@Ã & ¯ B·kj ° ± ²*� $ µ� ��B!¤R. � ¡ Å �iB

ÅyË*�
¡l" � ¤ ](�#^d` ¤ ]/�_^dfnmo2pb" ) � ^ Í " � Í $ � Í ²*� Í Ë*� Í . � ¡ �º@+A�¡

����8&�G8:9;��L�M°�iRS8;�¸����RG�¨�T��=��iRS�zRG��RS8¢D+����?G�:����<¢DFRS8�M�8;9:�z�G���+L²?T��£�8;�f¦r�+?���Lm�L��
®�L°����RG��<¢D+£�?T��£�8;�
��L�RG��8�Ð!��£�8;?�8:µ���D{RS���+L��&�iB:s�¡#D+L�M$�iB���¡I«_7�����L����G�m�zL�RG?G�OM���9;8:�fD+L¯D+����?G�:����<¢DFRS�z��LE8;?G?G�+?�®�����9k�³·
D+�T�G��<&8,��DF�#<&8VD+L-#:8:?T�mD+L�ME������L�¦r��?T8:9VDF�TRkDF=�£�8F«�J�¦^RS8:?��G��=��TRS�¥RS��RG����L��:¬5Ð-��£�8:?�8:µ���DFRG����L����iB*s�¡�DFL�M
�iB���¡ªD+?G8

Ð
�XW '� �iB Å¦Ë*�@Ã & ¡ b�+� ^d` Í " � Í $ � Í ²*� Í Ë8� Í . � ¡ ¢b��D ^d` Í b" ) � ^ Í " � Í $ � Í ²*� Í Ë*� Í . � ¡ Í b$ ) � ^hf Í " � Í $ � Í ²*� Í Ë*� Í . � ¡ Í ²*�@Ã & Í Ë*�@Ã & Í . �@Ã & F ¢ ¤�·:Y ¯ A ��B:s�)t¡

Ð
�XW '� ��B Å ¹ ²*�@Ã & $ ) � ^hf Í " � Í $ � Í ²*� Í Ë*� Í . � ¡ µ ¡�& ¤¦ÄF¡ b�+� ^d` Í " � Í $ � Í ²*� Í Ë*� Í . � ¡ ¢b��D ^d` Í b" ) � ^ Í " � Í $ � Í ²*� Í Ë*� Í . � ¡ Í b$ ) � ^hf Í " � Í $ � Í ²*� Í Ë*� Í . � ¡ Í ²*�@Ã & Í Ë*�@Ã & Í . �@Ã & F ¢ ¤�·:Y ¯ A ��Bp��)t¡

Ð!µO��DFRS�z��L����iB:s,)x¡!D+L�ME�iBp�q)x¡�=5�FRS��M�8:�48:L�M0��L�£¥����L�9:��?G?G8;L�Rª8:L�M�����8;L������´�TRSDFRS8�¤FD+?G��D+=�£z8:�-D+�!®*8:£�£
D+��9:��?G?G8;L�R�¤FD+£z��8:��D+L�M¨¦r��?T8:9:D+�TRG���F¦/¦r��RG��?G8f8����+��8:L��+����¤FD+?T�gD+=�£�8:�;«

����8:L�¬�RG��8ª8����48:9IRkDFRG����L��!��L,RG��8�Ð!��£�8;?�8:µ���DFRG����L����iB:s,)x¡�D+L�M¨�iBp��)t¡�D+?T8ª?G8;��£gD+9;8:M�=��,RG��8:�z?�¼\ëLì�¿
ÂIÌ
9:�+��L�RS8:?T��D+?iRS�:«*����8fM��
�58:?T8:L�9;8_=48;R)®*8:8;LERS��8m¼\ë§É+Í�Ì)¼ª¤FD+£z��8:��DFL�M¨RG��8�¼\ë¾ì�¿
ÂIÌ¤FD+£���8;������D�¦r��?G8;9VD+�iR
8:?T?G��?´®�����9k��RG��8�<&��M�8:£4��?G8;M���9IRS�ª��DF��D,<&8VD+L��F¦�#:8:?T��D+L�Mm9:D+L�L��+R1=58�¦r��?G8;9VD+�iR����G�zL��>�zL�¦r��?G<¢DFRG����L
DV¤FD+��£�D+=�£�8���L§�48:?G�z��M�½n«´Ð!��£z8:?�8:µ���D{RS���+L�8;?G?G�+?G��D+?G8

r�sdt �@Ã & ¯ '� �iB Å¦Ë å�@Ã & ¡ b�+� ^d` Í $ å� Í " å� Í ² å� Í . å� Í Ë å� ¡n¢b�,D ^a` Í b$ ) � ^ Í $ å� Í " å� Í ² å� Í . å� Í Ë å� ¡ Í b" ) � ^hf Í $ å� Í " å� Í ² å� Í . å� Í Ë å� ¡ Í ² å�@Ã & Í . å�@Ã & Í Ë å�@Ã & F ¢ ¤�· �º@�Bu¡

r�unt �@Ã & ¯ '� �iB Å ¹ ² å�@Ã & $ ) � ^df Í $ å� Í " å� Í ² å� Í . å� Í Ë å� ¡ µ ¡�& ¤¦ÄF¡ b�F� ^d` Í $ å� Í " å� Í ² å� Í . å� Í Ë å� ¡ ¢b�,D ^d` Í b$ ) � ^ Í $ å� Í " å� Í ² å� Í . å� Í Ë å� ¡ Í b" ) � ^hf Í $ å� Í " å� Í ² å� Í . å� Í Ë å� ¡ Í ² å�@Ã & Í . å�@Ã & Í Ë å�@Ã & F ¢ ¤ · �º@�@�¡

Bu@



Î���?�D+?T=��zRG?SD+?i�f¤+DF£���8;���+¦�RS��8ª��D+?GD+<¢8IRS8;?/¤�8;9;RG��?
^
¬�®18ªM���L��+R!8����48:9IR!RS��8ªD+����?T�����z<0DFRG8*M�8:9:�z�G�z��L

?G��£�8:�ªRG���SDFRG���i¦^�¢RG��8�D+��8:L�R*Xö�r	�?T�TRiH)��?TM�8:?�9;��L�M��¥RS���+L��:«�����8:?G8I¦r��?G8F¬�·*���G8��zRG8:?GDFRS8;M¨�_C�C RG�&�zM�8:L�RG�z¦^�^
«!����8f��C�C ��?T��9;8:M���?G8��z�*�T8VD+?T9k����L��_¦r��?*¤FD+£z��8:�´�+¦QRS��8�¤�8;9;RG��?

^
RS��D{R:<���Bu¡´�GDFRS�z�T¦^��RS��8��T�O�TRG8:< �+¦

8:µ���D{RS���+L��Q�+¦�RS��8-<&��M�8:£wvD+L�M%x��º@�¡�<&��L��z<¢�
#:8QRS��8!M����iRkD+L�9;8-=58IR)®18;8:L������iRS��?T��9VDF£�D+L�Mf��?T8:M��z9;RG8:Mf��DFRG���
¦r��?�9;��L��T��<¢��RS���+L¢DFL�M���L�¤�8;�TRS<&8:L�R:«-C���?T8���?G8:9;���T8:£z�+¬�·/���G8�M�DFRSD���L�9:��L��T��<&��RS�z��L¬���L�¤+8:�TRG<¢8;L�R1DFL�M
D+£z£O�iRkDFRG8*¤FD+?T�gD+=�£z8:�}RS��lT�+��L�RS£¥��8:�iRS��<¢DFRG8*RS��8ªÐ!��£�8;?�8;µO��DFRS�z��L�����B:smXÜ¡/D+L�M§�iBp�£X ¡}D+L�M,RG��8�D+����?G�:����<¢DFRS8
M�8;9:���T����L§?T��£�8;�,��B�D�¡n«6y

����8f<¢�+<¢8;L�R19:��L�M��zRG����L��1���G8;M¨�zL�RS��8�8;�TRG��<¢DFRS�z��L�D+L�M§RG��8f��C�C 8:�iRS��<¢DFRG8:��D+?T8�M����T9:���T�G8;M��zL
RS��8�L�8��OR��G8:9IRS�z��L«
z�ú { { ~��:þ��*�!xow þjvUz���w;ý�z
| �\� ��Ö�� �2���j���2��� ���L�U�F�
Ð!µ���DFRS�z��L����iB:smXÜ¡!D+L�M³��Bp�ûXÜ¡-�z<¢��£z�,RG��DFR r�s �@Ã & D+L�M r,u �@Ã & D+?T8��+?TRS��������L�DF£�RG�>D+L���¤FD+?G��D+=�£z8���L�9;£���M�8;M
��LfRS��8*�48:?T���OM�½���L�¦r�+?G<¢DFRS�z��L��G8IRV«��������¶��?G�
¤O��M�8;�/�zL��TRG?G��<&8:L�RG�}RG�#=48-���G8;M>��L�RS��8ª��C�C 8;�TRG��<¢DFRS�z��L«
����8f8:�iRS�z<0DFRG����L¢�+¦}RS��8�¤+8:9IRS��?

^
�z�ª�48:?T¦r�+?G<&8:M�®��zRG�§D>¤+DF?G��8IR)�0�F¦/<&��<&8:L�R�?T8:�TRG?G�z9;RS�z��L��;«!����8�	�?G�iR

�G8IR��+¦�<&��<&8:L�R�?G8;�TRG?G��9IRS�z��L�����L�9:£���M�8:��RS��8��GD+<&��£�8�8;µ����z¤FD+£z8:L�R��+¦�8;µ���DFRS�z��L��_�iB*smX ¡ªDFL�M²�iBp�ûXÜ¡
Bî Î�� � & r�sdt �@Ã & ô¸B ¯ A Bî Î�� � & r�unt �@Ã & ô°B

¯
A �º@+Ï�¡} ãáuÖ-×æ_V×oà�ÖTõ ÔIó�Ö"a;ßFÞkà�ÛÜÔIÙF×ÛöÙ{øiäößFÚ
ÖT×àºáuÖ!ä Þ ]¨Ônó�õªÔnàºÛöÔ;Ù�óxÔ;Õ}øiÞIØuÛ àKÞnäP5zïq~ 7%ß
àºáuÖjbuß{ÚuÝIÖ�à¶øiÔIÙ{×oà�ÕKÞnÛÜÙ:à45xì�~ 7%ßFÞnÙ{Ú�à�á{Ö

ô�ß{äöÖTÕQÖ\a:ß{ÞkàºÛöÔ;Ù{×j5rëTì�~ 7�ÞnÙ{Úo5rëSè�~ 7)â� ãáuÛ ×´ÖG×ràºÛöõ�ÞkàºÛöÔ;Ù�Ö�í
ÖiÕKø�Û ×�Ö�ÛÜ×´Õ�ÖTäÜÞnà�ÖGÚ,à�Ô�àºáuÖ!]�ÔIÕ`d�ÔIó 1 õªÛ àºá&ÞnÙ{Ú���ÛöÙ?5oëTæ;æ:ñ�7�ÞIÙ{Ú/f�äÜÞIÙpdIÖTÙ{Þnß£ßYg�ÔVÖ�ÞIÙ{Ú��/Û5zêIçIç{ë"7)â 1 õªÛ àºá_ÞnÙFÚ��+ÛÜÙfß{×�Ö�> [ b:_�þ�ÿ�ÿ à�Ô�ÖT×oà�ÛÜõ�Þkà�Ö1ÞnØuØ{Õ�ÔSí
ÛÜõªÞnà�Ö´ÚuÖTø�Û ×�ÛöÔ;Ù�Õ�ßuäÜÖT×¶à�Ô#×oÔ;äCâ;Ö´Þ�øiäöÔ:×oÖGÚVé�ÖGø�Ô;ÙuÔIõ�_
ÕºÖTÞnä�b{ß{×oÛÜÙuÖG×�×5øn_
ø�äÜÖQõªÔVÚuÖiä�âYf�ä ÞnÙpd;ÖiÙ{ÞIßE�l�X�d�6��ß{×oÖEþ�ÿeÿ à�Ô!ÖT×oà�ÛÜõ�ÞkàºÖ}ÞnØuØuÕºÔSí
Ûöõ�Þnà�ÖQÚ
ÖTøiÛÜ×�ÛÜÔIÙªÕ�ß{äöÖG×�óxÔIÕ�Ù{Ö�íVà�ØFÖTÕ�ÛÜÔ
Ú
øiÞIØuÛöàºÞnäF×ràºÔVøkd*ÞnÙ{ÚªÞI×º×�Ö�àº×�Þ;×�Ø{ÞnÕ�à�Ônó�Þ�ØuÕºÔVøiÖTÚ
ß{Õ�Ö�à�ÔjbFÞIøkd-Ô;ß
à�à�áuÖQÖií
ÔIÝIÖTÙuÔIßF×�×�áuÔ
økd
×�Ônó+à�áuÖTÛöÕ5×oõ�ÞnäÜäöé�Ô;ØFÖTÙ*ÖGø�ÔIÙ{ÔIõ�_
õªÔ
Ú
Öiä�â

B
Ï



D+��®*8:£�£¶D+��RG��8_L���?G<¢D+£8;µO��DFRS�z��L���9:��?T?G8;�G�4��L�M��zL��&RG�&RG��8f?G8;��?G8;�G�G�z��LE�F¦�9:�+L��G��<&��RG����L¨D+L�M¨��L�¤+8:�TRiH
<&8:L�R���LmRS��8f�TRSDFRS8�¤+8:9;RG��?

]/�
Bî Î�� � & D�� å� ¤ ](��^d` F�ô ](��¯Q� Bî Î�� � & D  å� ¤ ](��^hf FEô ]/�M¯M�

�º@�s�¡
®���8;?G8

�
M�8;L��+RS8;�#D��T�@��H)M��z<¢8;L��G�z��L�D+£4¤�8;9;RS�+?��+¦F#:8;?G���;«

Ð!�TRS�z<0D{RS8:�#�+¦
^
��=�RSD+��L�8:ME®��¥RS��RS��8�D+=5�
¤+8�<¢��<&8:L�R#?G8:�iRS?T��9;RG����L���D+?G8,?G8:�4��?iRS8:M³�zLERS��8��T8:9;��L�M

9:�+£���<&L_�F¦���DF=�£�81Ï>�o9;��£���<¢L���8VDFM���L��>�o·i¡T¡I«+C����TR�8:�iRS��<¢DFRG8:�/D+?G8*�+¦�RS��818����48:9IRS8:M��T����L,D+L�M>�+L�£z�f��L�8
��D+?GD+<&8;RS8;?�8:�iRS��<¢DFRG8>����L��FRf�TRkD{RS���iRS�z9VD+£z£z�¨�G�z��L��
	�9VD+L�R¢�rRG��8�9:�O88ª&9;��8:L�R���L Ë*� ��L±RS��8&9;��L��T��<¢��RS���+L
?G��£�8
¡n«!P}D+?G�+8:?´�������T��9:D+£�9:D+���zRSD+£��TRG��9����D+L�MmD+�G�T8;RG�ª��L�9;?G8:D+�G8�9;��L��T��<¢��RS���+L«�J��5���T�zRG�z¤�8���?G�OM���9IRS�¥¤�H
�zR)���T���O9�¢�zL�9:?T8VD+�T8:�19;��L��T��<¢��RS���+L¢®���8;?G8VDF�ª���
¤�8;?GL�<&8:L�Rª9;��L��T��<¢��RS���+L0?G8;M���9;8:�ª�¥RV«�·)L¢RS��8;��?T�+¬�RS��8
88�58:9IR´�+¦D�9k��D+L���8���L�RG��8���L�RS8;?G8;�TR´?SDFRG8���L�9:��L��G��<&��RS�z��L�M�8:�48:L�M��*�+L¢D��T��=��iRS�zRG��RS�z��L�88�58:9IRV¬OD+L���L�H
9:�+<¢8�8���8;9;RV¬�D+L�M&D�®*8VD+£¥RS�&88�58:9;R:«�·)L&��8:L�8;?SD+£�¬�RS��8��zL�9:��<&8ª8���8;9;R´®1��?\��1D+��D+��L��iR!�G��=��TRG�zRS��RS���+L¢DFL�M
®*8VD+£¥RS�§88�58:9IRS����?G�OM���9;��L��&D+L¨D+<>=��������+����L�8;R�8���8;9;RV«jN(�¥RS�§£�������RS��£z�zR)�+¬��zL�9:��<&8fD+L�M§�T��=��TRG�zRG��RS�z��L
88�58:9IRS�*9VD+L�9;8:£4����R´£�8:DV¤��zL�����L�£z�,RS��8�®18:D+£zRG�¢8���8;9;R:«!J#9:9;��?GM���L���£¥��¬���L�RS��8�8;�TRS�z<0D{RS���+L&9;��L��T��<¢��RS���+L
����¦r����L�M²RG��M�8;�58;L�M¸L�8:��DFRG�z¤+8:£z�³�+L¯RG��8¢�zL�RS8:?T8:�iR,?GDFRS8F«0J �G<¢D+£�£z8:?�9VDF���zRSD+£��TRG��9�¯D+L�M¸D¨�5���T�zRG�z¤�8
��?T��M���9;RS�¥¤O�zR)�³�G����9�³��L�9:?G8:D+�G8&��L�¤+8:�TRG<¢8;L�RV«§����8:�+?T�¯��?G8;M���9IRS�fRS��D{R,9;����L�RS?i��HK�G�48:9;�
	�9¢���
¤�8:?TL�<&8:L�R
9:�+L��G��<&��RG����L³�G����9���,�T������£zM²��D
¤+8¢L���8���8;9;R_��L³��L�¤�8;�TRS<&8:L�R,D+L�M¯RS��DFR�®*��?T£�M³RS?SDFL��G�¥RS��?i���G����9���
�G������£�M�M�8:9;?G8:D+�G8>�zL�¤�8:�iRS<&8:L�R��T��L�9;8�RG��8;�¨�zL�9:?T8VD+�T8_RS��8_�zL�RG8:?T8:�TR�?SD{RS8+«rN²8,�T8:8_��L¨��D+=�£�8_Ï�RG��DFR#D+L
��L�9:?G8:D+�G8���L�RS��8��zL�RG8:?T8:�TR*?SD{RS8�RS8;L�M��*RG�_?T8:M���9:8#�zL�¤�8:�iRS<&8:L�RV¬�D+L�M¢�G�_D+?G8����
¤�8;?GL�<&8:L�Rª9;��L��T��<¢��RS���+L
�G����9���:« & �����L�9:8#¦r����?TRS8;8:L§<&��<¢8;L�Rª?G8;�TRG?G��9IRS�z��L��ªDF?G8����T8:MmRS��8;�TRG��<¢DFRS8�R)®18;£z¤�8���D+?SD+<&8;RG8:?T�:¬��¥Rª�z�ª�5�+�G�G�z=�£�8
RS�_RS8:�iRªRS��8#�
¤�8;?G��M�8:L�RS�¥¦^���zL��>?T8:�TRG?G�z9;RS�z��L��*���G�zL��/>#DFL��G8;LMXö�E�4HKRG8:�TR:«'&%&,����8#¤FD+£z��8:�1�+¦RS��8#RS8;�TR��iRkDFRG���iH
RS�z9:��D+?G8f?T8:�4��?TRG8:M�D{R�RG��8_=4�+RTRS��< �F¦��/D+=�£�8_Ï�«ª����8�RG8:�TR�¦r��?��
¤�8:?T��M�8;L�RS�z¦^�O�zL��¢?T8:�iRS?G�z9;RG����L�����DF��RS��8� V�M����iRS?T��=���RG����L¢D+�i��<&��RG�+RS�z9VD+£z£z��«¶�����z�ªM����iRS?T��=���RG����L&���*���G8;MmRS�>9:D+£�9;��£gDFRG8�RG��8���HK¤FD+£���8:�ªDF�G�G�O9:��DFRS8;M
®��zRG��RS��8_RS8:�iRf�TRSDFRS�z�TRS�z9:���oD+£��T��?G8;�5�+?TRS8;M±��L�RG��8,RkDF=�£�8V¡I«�����8�L���£z£����O�5�+RG��8:�T���f�+¦!RG��8>RS8;�TRf����RS��D{R0_� �}äöà�áuÔ;ßuÝIá,àºáuÖ�ØFÔ;ÛöÙ:à!ÖT×oà�ÛÜõ�ÞkàºÖT×!×�ßuÝIÝ;ÖT×oà/àºá{Þkà´øiÔIÙ{×�ßuõªØ
à�ÛÜÔIÙ,ÕºÖTÞIø�àº×�õªÔIÕºÖ�×ràºÕ�Ô;ÙuÝIä÷_�à�Ô�ØuÕºÔ
Ú
ß{ø)àºÛCâVÛöà^_�à�áFÞnÙ,ÛöÙ
éâIÖG×ràºõªÖiÙ:à\ß�Öiä ÞI×oà�Û ø�Ûöà�ÛÜÖT×�øiÞIäÜøißuä Þkà�ÖGÚ�ß{×�ÛöÙuÝ�à�áuÖ1ÙuÔIézàºÕºÞ;Ú
Ö´×oà�ÖTÞ;Ú�_�×ràKÞkàºÖ*×�áuÔ�]�Ônà�á{ÖiÕ`]QÛÜ×�ÖIâ��¯Ô;ÙuÖ´Ø+ÖiÕKø�ÖTÙ;à�ÛöÙFø�ÕºÖTÞI×�Ö-ÛÜÙ���� ÛöÙ{øiÕ�ÖGÞI×�ÖT×ø�Ô;Ù{×�ßuõªØ
à�ÛÜÔIÙíb:_�×�Û í�Ø+ÖiÕKø�ÖTÙ:àQÞIÙ{Ú#ÛöÙ:â;ÖT×oà�õªÖiÙ:à�b:_�ðuâîè*ØFÖTÕºøiÖiÙ:àTâ0æ0 f�äÜÞIÙpdIÖTÙ{Þnß4�l�:�d�6��5zêIçIç{ë"7�Þnä ×�ÔfÕ�ÖTØFÔ;Õoà*Ô�âIÖiÕºÛ Ú
ÖiÙ:à�Ûöó'_VÛöÙ{Ý#ÕºÖT×oà�ÕºÛ ø)à�ÛÜÔIÙF×!à�ÖG×ràK×4]QáuÛÜäÜÖ f�ÖiÕºÝIÛÜÙ�5zêIçIçuë 7/à�ÖG×rà*à�áuÖ�ÛöÙ
é
à�ÖTÕoàºÖiõªØ+ÔIÕKÞnä�õªÔ
Ú
Öiä�ßF×oÛÜÙuÝ�Þ1äöÛ÷dIÖTäöÛÜáuÔVÔ
Ú�ÕKÞkàºÛöÔ1à�ÖG×ràGâ

B:s



RS��8�8:9;��L���<&��9�<¢�OM�8:£4���*9:��?T?G8;9;RV¬�RS��8��zL��TRG?G��<&8:L�RG��D+?G8�¤+DF£���M0D+L�M�RG��8�D+����?G�:����<¢DFRS8�M�8:9;���G�z��L�?T��£�8;�
D+?T8�9:��?T?G8;9;RV«-����8���HK¤FD+£���8#�+¦QRG��8��5HºRS8:�iR�����lT���TR�DF=5�
¤�8�	�¤�8��48:?G9;8:L�RV¬��T�>®18f9:D+L�L��+Rª?G8nlT8;9;R�RG��8�L���£�£
DFR�RG��8f��L�8�D+L�M�	�¤�8��48:?G9;8:L�R�£�8I¤�8:£z�:«

Ð!��£�8;?18:µ���D{RS���+L�����B:smXÜ¡´DFL�M³�iB��ûX ¡��z<¢��£¥�>RS��DFR*RG��8#?T8:�T��M���DF£�� r�sdt �@Ã & D+L�M r,unt �@Ã & <,���TR1=58���?TRG�����FH
��L�DF£¶RG�mD+£�£Q¤FD+?T�gD+=�£z8:����D+?iR��+¦!RG��8,RS�z<¢8�½���L�¦r��?G<¢DFRS�z��L¨�G8;R:«�����8;?G8;¦r�+?G8+¬5RS��8><&��<&8:L�R�?G8:�iRS?T��9;RG����L��
�º@FÏ�¡,D+L�M���@�s�¡_<¢DV�¸=48mD+����<¢8;L�RS8:M =��°<&��?T8�<¢�+<¢8;L�R,?G8;�TRS?T��9IRS���+L��:«³�¶�³¤+8:?T�z¦^�¯RS��8m?T��=����iRSL�8;�G�
�+¦!RG��8>8:�iRS�z<0DFRG8:����=�RkDF��L�8;M¬�·�?T8:M���RG��8>8:�iRS�z<0DFRG����L¨���T��L���<&��?T8,�
¤�8;?G��M�8:L�RS�¥¦^���zL���?T8:�TRG?G�z9;RS�z��L��;«�·)L
RS��8§RG����?TM 9:��£z��<¢L¹�F¦#�/D+=�£z8§Ï$�r9:��£z��<&L¹��8VD+M���L��$�o·T·i¡G¡n¬�RS��8m¦r��£z£��
®���L��¨R)®1�²D+M�M��zRS�z��L�D+£*<¢�+<¢8;L�R
?G8;�TRG?G��9IRS�z��L���D+?T8����G8:M

Bî Î�� � & r,sat �@Ã & ô � �� � ¡�& ¯ A Bî Î�� � & r�unt �@Ã & ô � �� � ¡�& ¯ A �º@;��¡
®����z£�8,�zLERS��8>¦r����?TRG��9:�+£���<&L��+¦-�/D+=�£z8(s¯�o9;��£���<&LE��8VD+M��zL��¯�o·T·G·i¡T¡I¬5RG��8,¦r��£z£��
®���L��&R)®*�¨D+M�M��¥RS���+L�D+£
<&��<¢8;L�R�?G8:�iRS?T��9;RG����L���D+?G8����T8:M

Bî Î�� � & r,sat �@Ã & ô � �� � ¡�& ¯ A Bî Î�� � & r�unt �@Ã & ô � �� � ¡�& ¯ AYÐ �º@+Ñ�¡N²8��T8:8�RS��DFR!RS��8���DF?SD+<&8;RG8:?!8:�iRS�z<0DFRG8:�-D+?T8ª¤�8;?T���G�z<¢�z£gD+?/D+9;?G���T�´RG��8ªRS��?T8:8��G8IRS�´�+¦5?G8:�T��£zRG�´D+L�M�RS��D{R
RS��8�<&�OM�8:£QDFL�M�M�8:9:�z�G�z��L§?G��£z8:��D+?T8�L�8;¤�8;?�?T8nlT8;9;RS8;M�DFR�RG��8U	�¤�8��48:?G9;8:L�R�£�8;¤+8:£�«

P}D+�TRG£z��¬�RS��8���DF?SD+<&8;RG8:?-¤�8:9IRS��?*���-8:�iRS�z<0DFRG8:M¢���G�zL��_<&��<&8:L�R*?G8:�iRS?T��9;RG����L��#��@+Ï�¡!D+L�M¢RS��8���?TRG�����FH
��L�DF£��zR)�¢9:�+L�M��zRG����L��

Bî Î�� � & r�sdt �@Ã & ô ](�M¯M� Bî Î�� � & r�unt �@Ã & ô ](�M¯Q�
�º@;.�¡

¦r��?#D0RS�+RSD+£/�F¦ª@às�<¢�+<¢8;L�R#?G8;�TRS?T��9IRS���+L����r9:��£z��<¢LE��8VD+M���L��³�r·J�f¡��zL��/D+=�£�8>Ï�¡I«�����8,8:�TRG��<¢DFRS8;��D+?T8
�G�z<¢�z£gD+?´RS��RS��8f8;�TRS�z<0D{RS8:����=�RkD+�zL�8:M¨��LmRS��8e	�?T�TR�RS��?T8:8�8����48:?G�z<¢8;L�RS��=���R�RS��8�L���<&8:?G�+�����
¤+8:?G�zM�8:LOH
RS�¥¦^�O��L���?T8:�TRG?G�z9;RS�z��L���D+?T8f�G����L�M�£z�m?T8nlT8;9;RS8;M« &´V

Î����+��?G8¢@m��£��+RG�f�����iRS��?T��9VDF£-D+L�M¯��?G8;M���9IRS8:M¸��DFRS����¦r��?f9;��L��G��<¢��RG����L�¬/����RS����R:¬/�zL�¤�8:�iRS<&8:L�R�DFL�M
RS?GD+M�8�=�DF£gD+L�9;8ª�
¤�8;?´�+��RS����RV«-���z¤+8:L>RS��8��G<¢D+£�£OM��
�58:?T8:L�9;8:�-��L>RG��8��4����L�RS��8:�TRG��<¢DFRS8;�!��L��/D+=�£z8�Ï�¬�RS��80^Z ãáuÖ!àºÛöõªÖ��ÛöÙuóxÔIÕºõªÞnà�ÛÜÔIÙ�×oÖià}ÛöÙFø�äÜß{Ú
ÖT×¶ÞrâIÖiÕ`_�ä ÞnÕºÝIÖ�ÙVßuõ�b+ÖiÕ¶ÔnómâSÞIÕ�Û Þ�b{äöÖG×iâ 1 Ô�ÛÜÙ�ØuÕºÛöÙ{øiÛöØ{äöÖ4]�Ö!ø�Ô;ßuäÜÚ#ß{×�ÖjâIÖTÕæ_
õ�ÞnÙ:_�ÛÜÙ{×ràºÕ�ß{õ1ÖTÙ:àº×ªÛÜÙ&àºáuÖ�þ�ÿ�ÿ ÖG×ràºÛöõ�Þnà�ÛÜÔIÙ�â��}Ô�]�Ö2âIÖTÕ\ßÙÿfÔIÙ:à�Ö�Ó�ÞnÕºäÜÔe]�ÔIÕ`d/b*_��/ÞnÙ{×�ÖiÙ£ß-�}ÖGÞkàºÔIÙ¢ÞIÙ{Ú��4ÞnÕºÔIÙ5rëGæIæ8i87%ß�g�Ô
øKáuÖTÕ�ä Þ�d;ÔnàºÞ 5rëGæIæIç*74ÞIÙ{Ú 1 õªÛ àºá/5rëTæ;æIæ*74×�ßuÝIÝ;ÖT×oàº×ß{×�ÛÜÙuÝ�×oõ�ÞnäÜä�ÛÜÙ{×ràºÕ�ß{õ1ÖTÙ:à¶×oÖiàº×ÛÜÙ�×�õ�ÞnäÜä�×�ÞIõªØuäöÖG×iâ

Bp�



��?T8:M��z9;RS8;ME��D{RS����D+?T8f¤O�z?TRS��D+£�£¥�0�zM�8:L�RS�z9VD+£5¦r��?�D+£�£�¦r�+��?��G8IRS���+¦�8;�TRS�z<0D{RS8:���zL��/D+=�£z8fÏ�«´J#9:9;��?GM���L���£¥��¬
·1�+L�£z�0��?G8;�G8:L�R���DFRG����9VD+£z9:��£�DFRS8;M¨���G��L���RG��8U	�?G�iR��G8;R��+¦/8:�iRS�z<0DFRG8:��?G8;�5�+?TRS8;M��zLm��DF=�£�8�Ï�«

J#�����T��D+£º¬�RG��8�RS?GD+M�8f=�D+£�D+L�9:8��z��M�88	�L�8:MED+�½ ^���¯ � � �iBL¤[. � ¡c¤/� � ¤� � Ð �º@�D�¡>��z�TRG��?G�z9VD+£M�DFRkD���L¨����RS����RV¬�9:�+L��G��<&��RG����L¨D+L�M���L�¤�8;�TRG<¢8;L�R>� ì�¼IÀ>ÇGÉ�ì4Ê^ÌºÉ
¡�D+?G8f£��zL�8VDF?G£z�¢M�8IRS?G8;L�M�8;M«
·)LfRS��8-M��z�G9:���G�G�z��L�=58;£��
®f¬{D+£�£F?G8;¦r8;?G8;L�9:8;�/RS�����z�TRG��?G�z9VD+£FM�DFRkD�?G8I¦r8:?RG��M�8IRS?T8:L�M�8;Meì�¼IÀªÇGÉ�ì4Ê^ÌºÉ-���z�TRG��?G�z9VD+£
M�DFRSD�¬�8���9;8:��R�¦r��?�RS��8fRG?SD+M�8�=�D+£gDFL�9:8F¬�®�����9k�¨����L��FR�M�8;RG?G8:L�M�8:M«

C����iR¢��D+�58;?G�����T��L��³�TRG��9k��D+�TRG��9§��8:L�8:?SDF£�8:µ�����£z��=�?T����< <&��M�8:£��,9:��<&��D+?T8m�TRkD{RS���iRS�z9VD+£*<¢��<&8:L�RG�
9:�+<¢����RS8:M¯��L±RG��8�M�DFRkD�®��¥RS�³RS��8;��?fD+?iRS�
	�9:�gDF£�8:9;��L���<_�±9:����L�RG8:?T��D+?TRG�:«&J�¦r8;®��T8:£�8;9;RG8:M¯<¢��<&8:L�RG�
D+?T8�?G8:�4��?iRS8:M&��L��/D+=�£z86s�RS���+8;RS��8:?!®��zRG�>RS��8�9:�+?G?G8;£gDFRG����L���=58IR)®18;8:L¢�����iRS��?T��9VDF£�D+L�M���?T8:M��z9;RG8:M���DFRG���
��£z�+RGRG8:M±��L¯Î��z����?T8�@�« &´Ý ����8&�T8:9;��L�M¸9;��£���<¢L±�+¦´�/D+=�£z8/s¨��?G8:�T8:L�RS�_Dm�G8IRf�+¦1<&��<&8:L�RS��9;��<&����RS8;M
��LE©ªD+L�DFM��gD+L¨M�DFRSD&���G��L����3 � ²«¸�ORSD+L�M�D+?TME8;?G?G�+?G��D+?G8f��L¨��D+?T8:L�RS��8:�G8;�:«�����8�?G8;<0D+�zL���L��&9;��£���<¢L��
��?T8:�G8;L�R�<&��<&8:L�RS�09:��<&����RG8:M(���G�zL�� D+?TRG�
	�9;�gD+£�M�D{RkD¹��8:L�8:?SD{RS8:M(=�� RG��8�¦r����?m�T8;RG�m�+¦,8;�TRG��<¢DFRS8;M
M�8;9:���T����LE?G��£z8:���zL���DF=�£�8�Ï�«�����8:�T8�<¢��<&8:L�RG��M���L��FR���DV¤�8��iRkD+L�M�D+?GM±8;?G?G�+?G�:«f����8�?T8VD+�T��L±����RS��D{R
®*8&��D
¤+8���L�£z����L�8�?T8VD+£z�q#:DFRS�z��LE�+¦´���z�TRG��?G�z9VD+£/8�������8;L�������¤FD+?G��D+=�£z8:�:«¾���zL�9:8�·�M��§L��+R��G�48:9:�¥¦^�ERG��8:�z?
M��z�TRS?T��=���RS���+L¬�·�9VD+L�L��+R�?T8:�SDF<¢��£z8>¦r?G��< RS��DFR�M��z�TRS?T��=���RS���+L±D+L�M±RS��8:?G8I¦r��?G8�·���DV¤�8���L�£z����L�8��G8IRf�+¦
<&��<¢8;L�RS����DFL�M��GD+<&��£�8���DFRS���S¡ª9:��L�M��zRS�z��L�D+£5��L§RS��8f?G8:D+£��
#VDFRG����L0�+¦/RG��8f8�������8;L�������¤FD+?G��D+=�£z8:�:«

Î����+��?G8�@fD+L�M&��DF=�£�8Ls�M�8:<&��L��iRS?SD{RS8�RS��D{R´RG��8��G�z<¢��£z8��G<¢D+£�£xH)���48:L,8:9:�+L���<,��<&��M�8:£�®��¥RS�&£���L�8VD+?
D+����?G�:����<¢DFRS8�M�8;9:�z�G���+L&?T��£�8;�-��8:L�8;?SDFRG8���?G8;M���9IRS8:M&��DFRG���!RS��D{R´RG?SD+9�,�����iRS��?T��9VDF£���DFRG���-¦oD+��?T£z��9:£z���G8;£z��«
����8;?G8�DF?G8�	�¤�8��5�+��L�RS��RS�³RkD�+8�D
®1DV��«6Î/��?G�iRV¬-RS��8¨<&��M�8;£���?G8;M���9IRS�&9:��L��G��<&��RS�z��L 8���9:8;��RS�z��L�D+£z£z�
®*8:£�£�«�����8¢9:��?T?G8:£�DFRS�z��L³=58IR)®18;8:L¹���z�TRG��?G�z9VD+£-D+L�M¸��?T8:M��z9;RS8;M°��DFRG�������_A�«÷�+Ñ�D+L�M²RS��809:�O88ª&9;��8:L�R_�+¦
¤FD+?G��DFRS�z��L§�+¦!9;��L��G��<¢��RG����L�����A�«öA�sÔ��®�����9k���z���T£����+��RG£z�m£z�
®18;?�RS��D+LERS��8,9:�O88ª&9;��8:L�R#�+¦�¤FD+?G��DFRS�z��L§�+¦
9:�+L��G��<&��RG����L§��L�©ªD+L�D+M��gDFL¨M�DFRkD¨��A�«ÜA�s�Ñ�Ñ�¡I«,&^é0^Þ á}ÔIà�Ö1à�á{Þnà-ÛöÙ_à�á{ÖªøTÞI×�Ö*ÔIó-�#¡l¢d£;ß�ØuÕ�ÖGÚ
Û ø)à�ÖGÚ_ÞIÙ{Ú_áuÛÜ×oà�Ô;Õ�Û øiÞIä�Ø{Þkàºá{×�á{Þ âIÖª×�äöÛÜÝIá:à�ä÷_fÚ
Û6I+ÖTÕ�ÖTÙ:à�õªÖGÞnÙ{×!×�Ô�¤�ÛÜÝIßuÕºÖ#ë
ØuÕºÖT×�ÖiÙ:àº×�àºáuÖ-Ø{Þnà�á{×ÛÜÙfÚ
Ö\â:Û ÞkàºÛöÔ;Ù�óxÕºÔIõ à�áuÖTÛöÕ¶õ1ÖGÞnÙ{×Tâ4ãáuÖ-ÚuÛ�I�ÖiÕºÖiÙ{øiÖ!ÛöÙ�õªÖTÞIÙ{×Û ×QÖ�í
Ø+ÖTø)àºÖTÚ�×�ÛöÙFø�Ö�à�á{Ö-øiÞnä ø�ß{äÜÞnà�ÛÜÔIÙ
Ônó�ÙuÖià}Ö�í
ØFÔ;ÕoàK×�ÛöÙ�Ù{Þnà�ÛÜÔIÙ{ÞIä�ÞIøiøiÔIßuÙ:àK×ÛöÙ{øiäößFÚ
Ö!õªÔIÕºÖ/ÖTäöÖTõ1ÖTÙ:àº×45¦¥d§ ¨�§�øKá{ÞIÙuÝIÖG×5ÛÜÙ�ÛöÙ:â;ÖiÙ:à�Ô;Õ�ÛÜÖT×k7�àºá{ÞnÙ#Ö\a:ß{Þnà�ÛÜÔIÙ(5zêIð87)â0 ö ý ß{×�Ö�àºáuÖ#øiÔVÖª©�ø�ÛÜÖiÙ:à*ÔIó�âkÞnÕºÛÜÞnà�ÛÜÔIÙ&Þ;×´ÞfÔIó}õªÖTÞI×�ßuÕºÖ!â;ÔIä Þkà�ÛÜäÜÛ à^_,ÛöÙF×ràºÖTÞIÚ�Ônó}àºáuÖ�×oàºÞIÙ{ÚuÞnÕKÚ�Ú
Ö\âVÛÜÞnà�ÛÜÔIÙ/b+ÖTøiÞIß{×�Ö
à�á{Ö4âkÞnÕºÛöÔ;ß{×Q×oÖTÕ�ÛÜÖT×áFÞ âIÖ!Ú
Û6I+ÖTÕ�ÖTÙ;à/õªÞIÝIÙuÛöà�ßFÚ
ÖT×Tâ-¤{ÔIÕQÖ�íuÞIõ1Ø{äöÖ8ß{×oÛÜÙ{øiÖ-ÔIß
àºØuß
à}Û ×}õ*ß{øKá�äÜÞIÕ�Ý;ÖiÕ�à�á{ÞIÙ�ÛöÙ:â;ÖT×oà�õªÖiÙ:àQà�á{Ö

B
Ñ



��8:9;��L�M¬�RG��8�9;��?G?T8:£gD{RS���+L²=48;R)®*8:8;L �����TRG��?G�z9VD+£´D+L�M°��?G8;M���9IRS8;M°��DFRG���,¦r��?�����RG����R��z��¤+8:?T�¸�����+�
��A�«÷��B
¡I«¨�������_���,L��+R>�T��?G��?T���T��L��¨¦r��?_R)®*��?G8:D+�G�+L��*<E�o�g¡f�zL°DE<&��M�8:£!®��zRG�°9:��L��TRkDFL�R>£gD+=4��?f�G������£z�+¬
D+£z£/RS��8��G����?iRTHK?G��L�T���9IRS��D{RS���+L�����L³����RG����Rf9;��<¢8_¦r?G��< T���9;RG��DFRG����L����zL±��?G�OM���9IRS�¥¤��¥R)���T����9���nx��o�z�^¡
��?T��M���9;RS�¥¤O�zR)�&�G���O9����D+?G8#<¢8:D+�G��?T8����T��L��>�+��RS����R�M�DFRSD�«j>��
®*8;¤+8:?:¬�RG��8���?T8:M��z9;RG8:Mm��DFRG��¦r��?1�+��RS����R
����L��+R�D+�ª¤���£�DFRS�z£�8�DF�ªRS��8f���z�TRS�+?G��9:D+£��D{RS�«

������?TM¬�RS��8�<¢�OM�8;£���?T8:M��z9;RG����L�¤�8;�TRG<¢8;L�R�?G8VDF�G��L�DF=�£z� ®*8:£�£>�o9;��?G?T8:£gD{RS���+L$�+¦�A�«Â.+A�¡I«¬«+���TRm£z�q+8
��?T8:M��z9;RS8;M�����RG����R:¬���?T8:M��z9;RS8;Mm��L�¤�8;�TRG<¢8;L�Rª���´£�8:�T�*¤+��£gDFRG��£z8�RG��D+L��zL¢RG��8f©ªD+L�DFM��gD+L¢M�DFRSD�«�J#�1�G���
®�L
��L²RS��8�L�8��OR��G8;9;RG����L¬-DFM�M���L��E8:L�M�����8;L�������£�D+=5�+?_�T������£¥�¸�zL�9:?T8VD+�T80RS��8¢¤���£�DFRS�z£��zR)�E�+¦�����RG����R�DFL�M
��L�¤+8:�TRG<¢8;L�R��oD+��8����48:9;RG8:M�¡�=���R�DFR�D��G�z��L��@	�9VD+L�R�9;���TR:«

Î�����?TRG�¬-RS��8§?SD{RS����RS?SDFM�8§=�D+£gDFL�9:8m�
¤�8;?�����RS����R&����?G8:D+�G�+L�D+=�£¥�¸®*8:£�£�<¢DFRG9k� =��°RG��8§<¢�OM�8;£º« & ù
����8�9:��?T?G8:£�DFRS�z��L&=58IR)®18;8:Lm��?T8:M��z9;RS8;MmD+L�M¢�����iRS��?T��9:D+£���DFRG���1�z�1A�«öÑ�B�«��������´���´�G��<&8;®���DFR1£z�
®18;?*RS��D+L
RS��8#9:�+?G?G8;£gDFRG����L&��=�RSD+��L�8:M0®��¥RS�0£z��L�8:D+?iHKµ���D+M�?GDFRS�z9�<&�OM�8:£z�:«j�#RTRS�o	�L�M���D_9;��?G?T8:£�DFRS�z��L¢�F¦¶A�«Â.FÏ����
¤�8;?
RS��8��SD+<&��£�8¢B����+A0RG��B��;D;.¢®���8:?T8VD+�_�������G�$	�L�M��fD+L¯D+�iRS��L��z�G���zL��mA�«C�;D0�
¤+8:?�RS��8��GD+<&��£�8¢B���Ñ�A¢RG�
B��;D�D�«������z�*�z�*L��FR*¤+8:?T�¢�G��?G��?T���G�zL��,�T��L�9;8�®*8#M��,L��+R*8����58;9;RªRG��DFR1D_�iRS?G��9;RS��?SD+£4<¢�OM�8;£4£z�qF8�RG��8#��L�8
���T8:M°��8;?G8¢����RS�48:?i¦r��?G<&�_D+L²��L�?G8;�TRS?T��9IRS8:MMûí¬ <&��M�8:£!��L³RS8;?G<&�_�F¦�M��OL�D+<&��9;�:«?��L�8&��L�RS8;?G8:�iRS�zL��	�L�M���L��¨����RS��DFR������iRS��?T��9VDF£-D+L�M¯��?G8;M���9IRS8:M¯RS?GD+M�8&=�D+£gDFL�9:8��
¤�8;?,����RG����R���DV¤�8&RS��8&�SDF<¢8&�TRSD+L�M�D+?TM
M�8I¤���DFRS�z��L«��������#9;��L�RS?GD+�TRG��®��zRS��RS��8�?T8:�G��£zRS�#�+¦��#RGRS�±�iB��;��@�¡I¬��f�����G� ��B��;����¡n¬D+L�M ��=��TRT¦r8:£�M³DFL�M���������¹�iB��;�+Ñ�¬�9k��D+��RS8:?�@�¡*®����¢���T8�¤�8:9IRS��?�D+��RS��?T8:��?T8:�G�T����L���RG����8:L�8;?SDFRG8f��?G8;M���9IRS8:M¨��DFRG����¦r��?ªRS��8
9:��?G?G8;L�RªD+9;9:����L�R*�+¦5<0DFL��>9:����L�RG?G��8;�:«�����8:��?-��?T8:M��z9;RG8:M&��DFRS���´¦r��?´©ªDFL�D+M�D�D+?G8�D+£¥®ªDV�O�-£�8;�G�!¤���£�DFRS�z£�8
RS��D+LERS��8,���z�TRS�+?G��9:D+£}��DFRG���:«#Î��+?��zL��TRSD+L�9:8F¬��#RGRG�S	�L�M��#RS��DFR�RG��8>?GDFRS�z�¢�+¦�RS��8>�iRkD+L�M�D+?GMEM�8;¤O�gD{RS���+L
�+¦¶RS��8���?T8:M��z9;RS8;M�9;��?G?T8:L�R�DF9:9:�+��L�R�RG�&RG��8f�TRSD+L�M�D+?TMEM�8I¤O�gDFRG����Lm�+¦/RS��8f���z�TRG��?G�z9VD+£9;��?G?T8:L�R#D+9:9;����L�R
���_A�«¥Bp�m�u¤+8:?�RS��8¢�SD+<&��£�8§B��;�+A§RG�¸B���D�.m®���8:?G8:D+���������T� 	�L�M��>D�?GDFRS�z�§�+¦�A�«öÏ;�§�u¤+8:?�RS��8¢�SD+<&��£�8
B���Ñ+AmRG�²B:�;D;D�«&J#£z�G��¬QRS��80D+��RS�O9:��?T?G8:£�DFRS�z��L��zL¯RG��8���?G8;M���9IRS8:M¸D+L�M²�����iRS��?T��9VDF£�RS?GD+M�8�=�D+£�D+L�9:8��
¤�8;?
×oàºÞnÙFÚuÞnÕKÚ�Ú
Ö\âVÛÜÞnà�ÛÜÔIÙ,Ônó5Ô;ß
à�Ø{ß
à-ÛÜ×�ä ÞnÕºÝIÖTÕ¶àºá{ÞnÙ,àºáuÖ�×ràKÞnÙ{ÚuÞIÕºÚ,Ú
Ö\â:Û ÞkàºÛöÔ;Ù�ÔIó�ÛÜÙ:âIÖT×oà�õªÖTÙ;àGâ1ãá{ÛÜ×�Û ×�Ô�b:âVÛöÔ;ß{×�äC_�Ý;ÔIÛÜÙuÝ
ÞnÝ:ÞnÛÜÙ{×oàEdVÙuÔ�]QÙ�ÖiõªØuÛÜÕ�Û øiÞIä�Ö\âVÛÜÚ
ÖTÙ{ø�Ö;â/ãáuÖ1ø�ÔVÖª©�øiÛöÖTÙ;à�ÔnóÙâkÞnÕºÛ Þkà�ÛÜÔIÙ�Û ×�ÞLb+Ö�àoàºÖiÕ�õªÖTÞ;×oßuÕºÖ-ÔIóÙâIÔIä ÞkàºÛöäÜÛöà^_ ]QáuÖTÙ�×�ÖiÕºÛöÖG×
á{Þ â;Ö�Ú
Û6I�ÖiÕºÖiÙ:à}õªÖTÞnÙF×iâ0^ü ãáuÖ�õªÖTÞI×�ßuÕºÖ/ÔIó�Öií:àºÖiÕºÙ{Þnä;b{ÞIäÜÞIÙ{ø�Ö�ß{×�ÖTÚ�à�ÔªÖ2âkÞIäöß{Þnà�Ö/à�áuÖ�õªÔ
Ú
Öiä�Û ×�à�á{Ö�ÕKÞkàºÛöÔ1Ônó�à�áuÖ�àºÕºÞ;Ú
Ö�b{Þnä ÞnÙ{øiÖ¶àºÔ*Ô;ß
à�Ø{ß
àTâ
ãáuÖ4à�ÕKÞIÚ
Ö�b{ÞIäÜÞIÙ{ø�Ö4ÛÜ×�ß{×�ÖTÚ�ÛÜÙ{×ràºÖTÞ;Ú�Ônó
à�á{Ö5ø�ß{Õ�ÕºÖiÙ:àOÞIøTø�Ô;ßuÙ:à£bFÖGøiÞIß{×oÖ�à�áuÖ5äÜÞnàoà�ÖTÕOÛ ×OÞóxß{Ù{ø)àºÛöÔ;Ù-ÔnóuØ{Þ;×ràOà�ÕKÞIÚ
ÖÙbFÞnä ÞnÙ{øiÖT×Tâ
ãáuÖTÕ�ÖióxÔIÕºÖ�ß�Ú
ÛÜ×ºø�ÕºÖiØFÞnÙ{øiÛöÖG×�b+Ö�à^]�ÖiÖiÙ�áuÛÜ×oà�Ô;Õ�Û øiÞIä�ÞIÙ{Ú�ØuÕºÖTÚuÛÜø�à�ÖTÚ�à�ÕKÞIÚ
Ö�b{Þnä ÞnÙ{øiÖT×/ÛöÙfà�áuÖ1Ø{ÞI×oà/ÖTÙuá{ÞIÙ{ø�Ö1Ú
ÛÜ×ºø�ÕºÖiØFÞnÙ{øiÛöÖG×b+Ö�à^]�ÖiÖiÙ�áuÛ ×oà�ÔIÕºÛ øiÞnä�ÞIÙ{Ú�Ø{Õ�ÖGÚ
ÛÜø�à�ÖGÚ#øißuÕºÕ�ÖTÙ;à}Þ;øiø�Ô;ßuÙ:àTâ

Bp.



����RG����R�D+?T8�L��+R��TRSDFRS�z�TRS�z9VD+£z£z�&M��@��8;?G8:L�R�DFR�RG��8U	�¤�8��58;?G9;8:L�R#£z8;¤+8:£º«
Î���L�D+£�£¥��¬�D+L��+RS��8;?#��?T8:M��z9;RG����L¨�+¦!�zL�RG8:?T8:�TR�9:�+L�9:8;?GL��#RG��8,?T8:£�DFRS�z��L§=58IR)®18;8:L±�SDV¤O��L�����D+L�ME��L�¤+8:�TRiH

<&8:L�RV« &#5 ����L�9:8,RG��8>®1�+?"E�F¦1Î�8;£�M��iRS8:�zL³D+L�M >���?G�z�;{D±�iB���D�A�¡���L±�GDV¤��zL��FHK��L�¤�8;�TRS<&8:L�Rf9;��?G?T8:£gD{RS���+L��:¬
D¹£��+R��+¦>D{RGRS8;L�RS���+L6��D+�§=58;8:L����z¤+8:L(RS�°RG��8³���G�T��8³�+¦_��L�RS8;?GL�DFRG����L�D+£#9:D+���zRSD+£#<&��=��z£��¥R)��« Î��+?���L�H
�TRSD+L�9;8+¬FRªDà�ORS8;?,D+L�M°©1?T��9:�zL����iB�����Ï�¡#���T8¢DmR)®*�FH)9;����L�RS?i�³�TRS�O9k��D+�iRS�z9&�+8:L�8;?SD+£-8:µ����z£��z=�?G�z��< <&�OM�8:£
RS�³M�8;<¢�+L��TRG?SDFRG8�RS��DFR�D³�������¹�GD
¤O�zL��FH)�zL�¤�8:�iRS<&8:L�R&9:��?T?G8;£gDFRG����L°�z��9:��L��G���iRS8;L�R�®��¥RS�¹�48:?T¦r8;9;R&��L�RG8:?iH
L�DFRG����L�D+£}9VD+���¥RkD+£¶<&��=���£z�zR)�+«�����8>��?G8;M���9IRS�z��L��+¦!RG��8>9:��?G?G8;L�R�<¢�OM�8;£/?T8:��D+?TM���L��0RS���z�#9;��?G?T8:£gD{RS���+L��z�
9:�+L��G�z�TRS8;L�R�®��zRG�_RG��8:�z?/?T8:�G��£zRV¬+D+L�M�RS��8*?G8:�T��£zRG�/�F¦4©ªD+?GM��gD>��B��;��B
¡I«¶Ð�¤�8:L��¥¦�RG��81�T<0D+£z£¥HK���58;L�8:9;��L���<,�
��D+�ªD+9:9;8:�G��RG��D_¦r?G�z9;RS�z��L�£z8:�G�*��L�RS8;?GL�D{RS���+L�D+£49VD+���¥RkD+£4<¢D+?"F8;RV¬ORS��8��GDV¤��zL��FHK��L�¤�8;�TRS<&8:L�R�9;��?G?T8:£�DFRS�z��L0�z�
���z���¬�A�«Ws�Ï�«!������������¤+8:?T�§9;£����T8�RS��RS��8�9;��?G?T8:£�DFRS�z��Lm��=��T8:?T¤+8:M��zLmRS��8_©ªD+L�DFM��gD+L§M�D{RkD�¬�A�«Cs;s�«

Î���?�D+£�£5��?SDF9;RS�z9VD+£�����?G�4���T8:�:¬�RG��8�	�R��+¦¶RS��8�<&��M�8:£�z��8��ORS?T8:<&8:£z���G��<&��£�D+?-®���8:L¨£����{H)£��zL�8VDF?*?T��£�8;�
?SD{RS��8;?�RS��D+L�£��zL�8VDF?�?T��£�8;��D+?T8_8;�TRG��<¢DFRS8;M«�����8><¢�+<¢8;L�RG�#DF?G8,8��ORS?G8;<¢8;£z�¨9:£z���G8�RS�&RS�����T8>?G8;�5�+?TRS8;M
��L§�/D+=�£z8Us�«-����8®��HK¤FD+£z��8:��D+�T�G�O9:��DFRS8;M¨®��¥RS�mRS��8U�4HKRS8;�TR�D+?T8��T£��z����RS£z�¢�G<¢D+£z£�8:?*RS��D+LmRG�����G8�?G8;�5�+?TRS8;M
��L§�/D+=�£z8fÏ�=���R�D+?G8�D+£z£�9:£z���G8�RG�h	�¤�8��58;?G9:8;L�RV«,&�G��L�8#�T����?TR*9:�+<¢�zL��_�F¦RS��8�<¢�OM�8;£���M�8;L�RG�
	�8;M0�zL¢RS�����´�G8:9IRS�z��L0�z�´RG��8#£�D+9���+¦¤+��£gDFRG��£z�zR)�_��L0�+��RS����R
D+L�M²��L�¤�8;�TRG<¢8;L�R:«�N¸8&8����48:9IR,RS��DFR_D+M�M��zL���8;L�M����+8:L������,£gDF=5��?�®*����£zM¸�zL�9:?T8VD+�T8&RG��8&¤+��£gD{RS��£z�zR)���+¦
��L�¤+8:�TRG<¢8;L�R�D+L�M¨�+��RS����RV«���8:9IRS�z��L�s�« @�£��O�;���DFR�D�<&��M�8;£�®��zRG�§8:L�M��+��8:L��+����£�D+=4��?:«
| �%� Ò$���U�����E����Ø�� �n�:9o��×
·)L§RS��8f<&��M�8;£�®��zRG�§8:L�M��+��8:L��+����£�D+=4��?:¬��58;?G���OM��z9���RS�z£��¥R)�0�z�����z¤+8:L§=��

¯ ��� Í ¶¡ ¯ D°�a±¨��BL¤Ê¶Q¡�&%¡²±�F &%¡£¢
B!¤�¥ �º@���¡

®����z£�8�RS��8���?G�OM���9;RG����Lm¦r��L�9;RS�z��L§��� ® �M¯}° ± ²*�´³ µ� �^¶ � · � ¡ &%¡ µ ��Ï�A�¡0�;2ý Ùªà�áuÖ}Ú{ÞkàºÞàß;×ºÞ âVÛöÙuÝ:×�Ö\a:ß{Þnä´³�µ·¶>õªÛÜÙ:ßF×�ØuÕºÛCâkÞnà�Ö}ø�Ô;Ù{×�ßuõªØ
à�ÛÜÔIÙ�ÞnÙFÚ*Ý;Ô�âIÖTÕ�ÙuõªÖTÙ;à�ø�Ô;Ù{×�ßuõªØ
à�ÛÜÔIÙ�â ý Ù1à�áuÖ¶õ1Ô
Ú
ÖTä
ß¸ �º¹ £ � 5rë�»U¼ � 7²½�¾ ��¿*� »1À � â0 H ãQÖT×�ßuäöàº×}Þ âkÞIÛöä Þ�buäÜÖ�ßuØFÔ;Ù�Õ�Ö"a;ß{ÖT×oàTâ
B�D



����8ª8;�TRG��<¢DFRS8;���+¦�RG��8ª�TRG?G��9IRS��?GD+£���D+?SD+<&8;RG8:?T���+¦�RG��8ª<&��M�8;£�®��zRS�,8:L�M��+��8:L��+���!£gD+=4��?¶D+?T8ª��?G8;�G8;L�RG8:M
��L§�/D+=�£z8�@�«4RªD+�T8:ME�+L§RG��8:�T8_8;�TRG��<¢DFRS8;�:¬ºÁ¯�����T8;R�RS�&A�«öA;��Ï�«

����8�D+M�M��zRS�z��LE�F¦*8;L�M����+8:L�������£gD+=4��?#M���8;��L��+R�<&�OM��z¦^�mRG��8��TRSDFRS8,¤+8:9IRS��?��T��RS��8�D+����?G�:����<¢DFRS8
M�8;9:���T����L§?T��£�8;��8;�TRG��<¢DFRS8;M�DF?G8

� ��¯M](��^d`  �M¯M](��^hf ¶ �M¯M](��^hÂ
��Ï�Bu¡

®���8;?G8
]/�M¯ D;B $ � " � ²*� . � Ë*� FOD+L�M ^d` ¬ ^hf D+L�M ^dÂ DF?G8-�G�'�OHKM���<&8:L��G���+L�D+£F¤+8:9IRS��?T�/�+¦���Lm�L��
®�L

9:�O88ª&9;��8:L�RG�¶RG��=48-8:�TRG��<¢DFRS8;M«¶����8!¤�8:9IRS��?¶�+¦���D+?SDF<¢8IRS8:?T� ^6¯ D ^d` ^df ^hÂ F����Q8;�TRG��<¢DFRS8;M_=��_��C�C
���T��L���RS��8�8;µ����z¤FD+£z8:L�R��+¦�<&��<&8:L�R�?T8:�TRG?G�z9;RS�z��L�����@+Ï�¡)Hn�º@�s�¡*��L¨D+M�M��zRS�z��L�RS�

Bî Î�� � & r Â t � ô¸B ¯ A ��Ï�@�¡

D+L�M
Bî Î�� � & D ¶ å� ¤ ]/�_^dÂ F�ô ](��¯e�

��Ï�Ï�¡
®���8;?G8

�
M�8:L��+RG8:�,D��G�'��H)M��z<¢8;L��G�z��L�D+£�¤+8:9IRS��?_�+¦r#;8:?G�+�>D+L�M r Â t � M�8;L��+RS8;�_RG��8¢?T8:�T��M���DF£*DF�G�G�O9:��DFRS8;M

®��zRG�mRS��8f£gDF=5��?�	�?G�iRTH)�+?GM�8;?�9;��L�M��¥RS�z��L
r Â t �M¯ BL¤RÁÁ ¶ �

BL¤Ê¶ � ¤(��B!¤¦¹+¡ � �� � ��Ï�s�¡
����8¨8:�TRG��<¢DFRS8;M M�8:9;���G�z��L ?G��£z8:�¨�o<&��<&8:L�RS�S¡�D+?G8m?T8:�4��?TRG8:M ��L¹RS��8¨�G8;9:��L�M �rRG����?TM�¡,9:�+£���<&L¹�+¦

�/D+=�£�8��¹�o�/D+=�£�8�Ñ�¡I«³����8m9;��?G?T8:£gD{RS���+L��,=48;R)®*8:8;L$���z�TRG��?G�z9VD+£*D+L�M¹��?T8:M��z9;RG8:M ��DFRG����D+?T8�¤�8:?i�°£z�u®f«
�!?G8;M���9IRS8:M ���+��?G��D+L�M RG?SD+M�8m=�D+£gDFL�9:8mDF?G8mD+9IRS��DF£�£z�²L�8;��DFRS�¥¤�8;£z�²9:��?T?G8:£�DFRS8;M°®��zRG�°RS��8;��?>���z�TRG��?G�z9VD+£
9:�+��L�RS8:?T��D+?iRS�:«�����8ª�4����?�	�R��+¦�RG��81<&��M�8:£�9:��<&8:�¶¦r?G��< RG��819;����L�RS8;?T¦oD+9IRS��DF£�¦r��?T< �+¦�RS��81£gDF=5��?�	�?T�TRiH
��?TM�8:?�9:��L�M��zRS�z��L«�����8>¤�8;?T���5�O��?!	�R��+¦!RG������9:��L�M��zRG����L¨����M�8:<&��L��iRS?SD{RS8:M±�zLÃ«+����?G�/D+L�M³PQ8;RG8:L�M�?T8
�º@FA�A�Bu¡n«0·KR_���f�G�EDFR���M�M���®��¥RS�²RG��8&M�DFRkDmRS��DFR,�¥R����fL��+R��4���G�T��=�£z8&¦r��?�RG��8¢9;��L��T��<¢��RS���+L¬/�+��RS����R
D+L�M²������?T�_��?G8:M���9;RG8:M°��DFRS���fRS��<0D{RS9k�³RS��8¢�����iRS��?T��9VDF£���DFRG���>D+L�M°DFRfRS��8¢�GD+<¢8�RS�z<¢8��GDFRS�z�T¦^�±RS��8
£gDF=5��?A	�?G�iRTHK��?GM�8;?�9:�+L�M��zRG����L ��L(D°�SD{RS���i¦oD+9;RG��?T�$¦oD+�G������L«2Î���?&RS���z�m?G8VDF�G��L¬�RS��8��5HKRG8:�iR§�G����L�M�£z�
?G8%lT8:9IRS�#RG��8_<&�OM�8:£¶D+L�M�RS��8_��?G8;M���9IRS8:ME��DFRS���#M��¢L��+R�RS?SDF9�§RG��8,�����TRG��?G�z9VD+£Q��DFRS����¤�8;?T�¨®18;£�£º«,& v J��0�} �}Ô�]�Ö2â;ÖiÕ"ßkà�áuÖ/×oõ�ÞnäÜä{×ºÞnõªØuäÜÖQØuÕºÔIØ+ÖiÕ�à�ÛÜÖT×�ÔIó+àºáuÖ�Ä�é�à�ÖT×oà�õ�Þ _´ÙuÔIàPb+Ö�âIÖTÕæ_-Ý;ÔVÔVÚIb+ÖTøTÞnß{×�ÖQÔnó�à�á{Ö}áuÛÜÝIáªØFÖTÕº×�Û ×ràºÖiÙ{øiÖ
ÛÜÙ�à�áuÖ/Õ�ÖG×oÛ Ú
ß{ÞIäÜ×4ÞI×º×oÔ
ø�Û ÞkàºÖTÚr]QÛöà�á�àºáuÖ¶ä Þ�b+ÔIÕZ@{ÕK×rà�é�Ô;ÕºÚ
ÖTÕ�ø�Ô;Ù{Ú
Ûöà�ÛÜÔIÙ�â�ô4×º×�ÖiÙ:à�Û ÞnäÜäC_8ßIÖG×ràºÛöõ�ÞkàºÛöÙ{Ý!à�áuÖ�ø�Ô�âkÞnÕºÛ ÞnÙ{øiÖQõªÞnà�ÕºÛ í
Ônó{à�áuÖÖiõªØuÛÜÕºÛÜøTÞnäVõªÔIõªÖiÙ:àº×M5¥ß{×oÖGÚ´ÛÜÙ*øTÞnä ø�ßuä ÞkàºÛöÙ{Ý¶àºáuÖ�Ä+é�à�ÖG×rà�×oàºÞkàºÛÜ×oà�Û ø\7�Û ×�Ú
Û�©�øißuä à�]QÛöà�áªÞ/×�áuÔ;Õoà�×�ÞIõªØuäöÖ�ÔnóFØFÖTÕº×�ÛÜ×oà�ÖTÙ:à
ÚuÞnàºÞEÅ ×�ÖiÖ��¶Ù{Ú
ÕºÖ2]}×45oëTæIæ{ë"7nß��¶ä àºÔIÙdÆrÛ�ÞnÙ{Ú 1 ÖTÝ;ÞnäÙ5oëTæ;æ�i87nß{Ó5áuÕ�Û ×oà�Û ÞnÙuÔ�ÞnÙFÚ�Ú
ÖTÙS�¶ÞIÞIÙo5oëTæ;æ�i87_Ç�â

B��



8����48:9IRS8:M�¬¶�+��RS����RfD+L�M±�zL�¤+8:�iRS<&8:L�R_D+?G8><&��?T8_¤��+£gDFRG��£�8���L�RS��8�8;9:��L��+<,��®��¥RS�±8;L�M�����8;L�������£�D+=4��?:«
·)L²RG�����f�T8:L��T8+¬�RG��8¢<&�OM�8:£!®��zRG�²8;L�M����+8:L������,£gDF=5��?��z<¢��?G�
¤�8;�_��L³RS��8¢£z8VD+M��zL��§<¢�OM�8;£º«�>��
®18I¤�8:?;¬
9:�+?G?G8;£gDFRG����L���=58IR)®18;8:L°���z�TRG��?G�z9VD+£/��DFRS���,D+L�M²��?T8:M��z9;RG8:M¯��DFRS���_�iRS?G�+L���£z�E�G���+��8:�iR,�+RG��8:?i®����T8+«&����8
9:�+?G?G8;£gDFRG����L��!D+?G81L�8:��D{RS�z¤+8ª¦r��?!������?G�-D+L�M�RG��8ªRS?GD+M�8�=�D+£�D+L�9;8+«�����8;�G8�?G8;�G��£¥RS�-�G������8:�iR!RS��D{R´Df=48;RTRS8;?
<&��M�8;£��zL����+¦5RS��8�£gDF=5��?!<¢D+?\+8;R´�T��M�8��+¦4RS��8�<&��M�8;£����!L�8:9:8;�G�GD+?T�&RS�f��<&��?T�u¤+8��zRS��	�RV«�����8;?G8I¦r��?G8F¬�RS��8
�G<¢D+£z£¥H)�+�58;L>8:9;��L���<,��<&�OM�8:£��z�-�G��=£lT8;9;R´RS�fRS��8��GD+<¢8�M��@ª&9:��£¥R)��D+�-8VD+?T£z�,9:£��+�G8:MOH)8:9;��L���<_��=����G�zL�8:�T�
9;�O9;£�8:��<&�OM�8:£z�ªD+L�M¨D+�T�G8IR���?G�z9:��L��><¢�OM�8;£��:«�J#9:9;��?GM���L���£¥��¬�RS��8�¦r�O9:���ª�+¦}RS��8���D+�58;?ª���1��L�RS��8�<&�OM�8:£
®��zRG�§9:��L��iRkD+L�R�£gD+=4��?;«

����8�£�8:D+M���L��#<&��M�8;£���?T8:�T8:L�RS8;M¢�zL��G8:9IRS�z��L&@�«¥B�D+£�£z�u®��¶¦r��?�¤FD+?T�gDFRG����L��¶��L>RG��81®*��?G£zM���L�RS8;?G8;�TR-?SD{RS8+«
Ð�¤O��M�8;L�9:8���L�RS��8�8���8;9;RS�´�+¦5��L�RS8;?G8;�TR´?SDFRG8ª¤FD+?G��DFRS�z��L�����L�RG��86	�R´�+¦5RG��8��G<¢D+£�£����48:L&8:9:�+L���<,��<&�OM�8:£
D+?T8¢<&�@��8:M�«�N(����£�8¢C�8;L�M��;#:D �iB�����Bu¡I¬�©1��?T?G8:��D�¬FQ�8;¤+8:��D+L�M���8:=48:£��°�iB�������¡�D+�_®*8:£z£1DF�(��9k��<¢�¥RGRTH
��?G���*N8E�iB:�;�;D�¡í	�L�M��,L���<¢DplT��?f?T��£�8�¦r��?��zR:¬cR1£�D+LmF8:L�D+��¬�G����G80D+L�M J��#��@+A+A�Bu¡�M���«§·)L²RG��80L�8��OR
�G8;9;RG����L¬�D��T�58;9:�gDF£Q9VD+�T8��F¦/RG��8f<¢�OM�8:£5®��zRS�¨D�9:��L��TRkDFL�R�®*��?G£zM§��L�RS8;?G8:�iR�?SDFRG8��z����L�¤�8;�TRG����DFRG8:M«

| �J� È������£ÓY�4�IÓÈ�2�IÓm��×����£ÓÈ×��cÓY�
����8���<&�5��?iRkD+L�9:8m�+¦�D+£�£z�u®��zL��±¦r��?/T���9IRS��DFRG����L��¢�zL RG��8¨®*��?T£�M ��L�RS8;?G8:�iR�?GDFRS8§9VDFL =48¨¤+8:?G�@	�8:M =��
�TRG��M��O��L��¯RG��8m��?G8;M���9IRS�z��L����+¦#D±�G�48:9:��D+£�9VDF�G8§�+¦�RS��8m£z8VD+M��zL��±<&��M�8;£1®���8;?G8§RS��8m�zL�RG8:?T8:�TR&?GDFRS8m�z�
9:�+L��TRSD+L�RV«m�/D+=�£�8S�²�rRS����?GM¯9:�+£���<&L�¡#?G8;�5�+?TRS�fRS��808:�iRS�z<0DFRG8:M²D+����?T�:���z<0D{RS8�M�8:9;���T����L¯?G��£z8:�;¬/�/D+=�£z8
Ñ��r¦r����?iRS�¨9:��£z��<&L�¡1���z¤+8:��RS��8�<&��<¢8;L�RS����=�RSD+��L�8;M��zL¨RG������<&��M�8:£º¬�D+L�M�Î�������?G8�Ï&�T���
®���RG��8�RG?SD+M�8
=�D+£�D+L�9;8�¦r��?�©ªD+L�D+M�D�¬�RS��8f£z8VD+M��zL���<&��M�8;£QD+L�M§RS��8�<&�OM�8:£�®��¥RS�§9:�+L��TRSD+L�R��zL�RS8:?T8:�iR�?GDFRS8F«

����8�<¢�OM�8:£5®��zRS�m¤FD+?T�gD+=�£z8�®*��?G£zM§��L�RS8;?G8:�iR�?SDFRG8�M���<¢�zL�DFRG8:�1RG��8f<¢�OM�8:£5®��zRS�§9;��L��TRSD+L�R���L�RS8;?G8:�iR
?SD{RS8+«,Î���?T�TR:¬9:��<&��D+?T��L��0��D+=�£�8:�Us¨D+L�M²Ñ�¬�®18��T8:8�RS��D{R�RS��8�9;��?G?T8:£gD{RS���+L��#=48;R)®*8:8;L¸���z�TRS�+?G��9:D+£�DFL�M
��?T8:M��z9;RS8;M���DFRS���*DF?G8ªL�8I¤�8;?*£�D+?G��8;?��zL>RS��8�<&��M�8;£�®��¥RS��9:�+L��TRSD+L�R*�zL�RS8:?T8:�iR-?SDFRG8+«�����8�£�D+?G�+8:�TR���<&��D+9;R
�����+L¨RG��8e	�R��F¦/RG��8�RS?SDFM�8f=�D+£gDFL�9:8F«*J���9:D+L¨=58��G8;8:LE�zL¨Î�������?G8fÏ�¬�RG��8U	�R��+¦/RG��8fRS?SDFM�8f=�D+£gDFL�9:8��z�
=48;RGRG8:?��zLERS��8�<&�OM�8:£¶®��zRS�³D0¤FD+?T�gD+=�£�8���L�RS8;?G8:�iRf?SDFRG8¨�o9;��?G?T8:£gD{RS���+LE�+¦*A�«öÑ�B>¤O�:«_A�«öÏ�Bu¡I«f�����z��?G8;�G��£¥R
���_8�����£�D+��L�8;M¸=��¯RS��8��4�O��?G8;?e	�R,�+¦���L�¤+8:�TRG<¢8;L�R�D+L�M°9;��L��T��<¢��RS���+L¸��L²RS��8¢<¢�OM�8:£!®��¥RS�°9;��L��TRSD+L�R
��L�RG8:?G8;�TR�?SD{RS8+«

@+A



��8:9;��L�M¬�¦r?T��< D��iRkDFRG���iRS��9:D+£-�5�+��L�R��+¦�¤O��8;®f¬¶RS��84�5HºRS8:�iR>��?T�
¤��zM�8:�_<>��9k�°�iRS?T��L���8;?,�G�����5�+?TR,RG�
RS��8><¢�OM�8;£¶®��¥RS�E¤FD+?T�gD+=�£z8f��L�RS8;?G8:�iR�?SD{RS8+«#����8E��HK¤FD+£z��80�o?G8;�5�+?TRS8;M±��L���D+=�£�8/�+¡���L�M���9:DFRS8;��RS��DFR�RS��8
9:�+L��TRSD+L�R1�zL�RG8:?T8:�TR*?SD{RS8�<¢�OM�8:£��z�-?G8nlT8;9;RG8:M�D{R´RG��8���L�8��58;?G9:8;L�Rª£�8I¤�8;£�®���8:?G8:D+�*RG��8�£�8VDFM���L��f<&��M�8:£��z�
L��+R�?G8%lT8:9;RG8:M�DFR/RS��8�	�¤�8��48:?T9:8;L�R�£�8;¤+8:£�« &#y ����8;?G8I¦r��?G8F¬�RS��8�DFL�D+£z�O�T���¶�TRS?T��L���£¥���G�����+8:�TRG��RS��DFR!D#<&�OM�8:£
®��zRG��¤FD+?G��D+=�£�8f®*��?G£zM���L�RS8;?G8;�TRf?SD{RS8>�z�#<&��?G8>�zL�£��zL�8_®��¥RS�³©ªDFL�D+M���D+L�M�DFRSD�«f�������#?G8:�T��£zR�9:��L�RS?GD+�TRG�
®��zRG�mRS��8�	�L�M��zL������+¦�C�8:L�M��;#VDE�iB�����Bu¡I¬�©1��?G?T8:�gD�¬�Q�8I¤�8:�#D+L�M-��8;=58;£����iB:�;����¡1DFL�M$�O9k��<¢�¥RGRiHi��?G���*N8
�iB:�;�;D�¡�®����$	�L�M D�<¢�OM�8:�iR>?T��£�8�¦r��?>D¨¤+DF?G�gDF=�£�8�®1�+?G£�M¸��L�RS8;?G8:�iR�?SD{RS80=���R��zR_���_��L°£z��L�8�®��zRG�¸RS��8	�L�M���L������+¦LQ�D+�G�+L¹D+L�M �����+8:?G�0�º@FA�A�BV=�¡fD+L�M R1£gDFLm+8;L�D+�¬cGf�+�G8�DFL�MKJ�����@+A�A�Bu¡n«�R1£�D+Lm+8;L�D+� ¼IÌ
É+È@)�	�L�M0RG��DFR´¤+DF?G�gD{RS���+L��!��L�RS��8�®1�+?G£�M¢��L�RS8;?G8;�TR*?SDFRG8>�rM�8:�48:L�M���L��>�+L¢RS��8#��?TM�8:?T��L����+¦RG��8�¤FD+?T�gD+=�£�8:�
��L°RG��8:�z?���Jí� 8���8;?G9:�z�G8;�k¡�8�����£gDF��L¹=48;R)®*8:8:L ¦r����?�D+L�M R)®*8:L�R)��H)L���L�8¨�58;?G9;8:L�R&�+¦�RG��8�¤FD+?G��DFRS�z��L°�zL
9:�+L��G��<&��RG����L¬�=48;R)®*8:8;L��G�'�&D+L�M�RS����?TR)��HºR)®1���58;?G9;8:L�R1�F¦�RS��8�¤FD+?T�gDFRG����L��zL���L�¤�8;�TRS<&8:L�R1D+L�M&=58IR)®18;8:L	�¦^RG8:8:L DFL�M°�G�'�OR)��HºR)®1�³�48:?T9:8:L�R��F¦�RS��80¤FD+?T�gDFRG����L¯��L²L�8;R>8����5�+?TRS�;«K����?,?T8:�G��£zRS�,D+?G80��L¸£z��L�8�®��zRG�
RS��8:�G8/	�L�M���L��+�:«,©1��<¢��D+?G�zL��0RS��8�?G8:�T��£zRG����L±�/D+=�£z8(sm®��zRS��RG��8>¦r����?iRS�±9;��£���<&L±�+¦´�/D+=�£�8>Ñ��G���
®��
RS��DFR�RS��?GL��zL������²RS��8>¤FD+?T�gDFRG����L¨��L�RG��8,®*��?G£zM±��L�RS8;?G8:�iRf?SDFRG8,®*��?G�T8:L±RS��8(	�R��+¦!RS��8>RS?SDFM�8>=�D+£�D+L�9;8
<&��?G8�RG��D+LmRS��8U	�R��+¦/9:�+L��G��<&��RG����L¨D+L�M¨��L�¤+8:�TRG<¢8;L�RV«
| � | P ��×��¬É���7í�l9U�2� �U�����2�Y�2����×ÙØU�n�E�
����8¨D+L�DF£z�O�G�z�>�58;?T¦r��?T<¢8;M¹��L°RG��8m��?G8I¤O���������T8:9IRS���+L ��D+�>¦r��9;���G�T8:M ��L ?G8;£gDFRG�z¤�8;£z�¯�G�z<¢��£�80M�8:9:�z�G�z��L
?G��£�8:�;«�7�8;�G���¥RS8¢RG��8:�z?,�T��<&��£��z9:�zR)�+¬QRS��8;�G8mM�8;9:���T����L²?G��£z8:��DF?G80L��+R>?T8nlT8:9IRS8;M¹=��¯RS��8�M�DFRSD�D+L�M¸RG��8;�
��8;L�8:?GDFRS8&��?G8;M���9IRS8;M¸��DFRG����RS��D{R,DF?G8&��������£z��9;��?G?T8:£�DFRS8;M¯®��¥RS�³�����iRS��?T��9:D+£���DFRG���:«¢���������G8;9;RG����L¯��L�H
¤�8;�TRG����DFRG8:�1RG��8 	�Rª�+¦RG��8#�T<0DF£�£¥HK���48:L�8:9;��L���<,�&<&��M�8:£��+¦}�G8;9;RG����L0Ï�«zB�®���8:Lm�¥R*�z�1�T��£z¤+8:M�=��07��°=��
��C�C ���G��L��&<&��?T8�8:£gDF=5��?GDFRS8�D+����?T�����z<0DFRG8�M�8:9;���T����L§?G��£�8:�;«

·)L¹RS��8�	�?G�TR>9VD+�T8+¬-�zR,����D+�T�G��<&8:M°RG��DFR���?G�OM���9;RG�z¤O�zR)�¯�T����9����¦r��£z£��
®�D��G8;9:��L�M�H)��?TM�8:?&C�D+?"F�u¤
��?T��9;8:�G�;« V � ����8��TRSDFRS8�¤+8:9IRS��?><,���TR�L��u® �zL�9:£z��M�8

²*�
D+L�M

²*� ¡�& �T��L�9;80RS��8�9:��?T?G8;L�R�?T8VD+£z�q#:DFRS�z��L¸DF�0��lÊ áuÖiÙe]5Ö´Þ;ÚuÚ#à�á{Ö´ØuÕºÔaÆrÖGø)à�ÛÜÔIÙF×QÔnó�à�á{Ö´ô�ßuäÜÖiÕ/Ö\a:ß{Þnà�ÛÜÔIÙ�Õ�ÖG×oÛ Ú
ß{ÞIäÜ×¶ÔIÙ�ä ÞnÝIÝ;ÖTÚ�ø�Ô;Ù{×�ßuõªØ
à�ÛÜÔIÙ�Ô;Õ¶ÔIßuà�Øuß
à/ÝIÕºÔ�]à�á5¥Þ;×�ÛÜ×�Ú
Ô;ÙuÖ4óxÔ;Õ�à�áuÖäÜÖTÞIÚuÛöÙuÝ/õªÔVÚuÖiä,7%ßkàºáuÖºËué âSÞIäöß{ÖT×�ÞI×º×oÔ
øiÛÜÞnà�ÖTÚ4]QÛ àºá-à�á{Ö·Ä�é�à�ÖG×rà�ÞnÕºÖ5ÔIó{ÔIÕKÚ
ÖTÕ5ëGç�Ì 0´Z ÞnÙ{Ú-à�áuÖ�õªÔIõªÖiÙ:àº×
ÞnÕºÖ�âIÖTÕæ_�×�ÛöõªÛÜäÜÞIÕà�Ô1à�á{Ô;×�Ö!Õ�ÖTØFÔ;ÕoàºÖTÚ�ÛÜÙ�ã�Þ�buäÜÖ4iuâZ#�0Ê Ö�ø�Ô;ßuä Ú�ÞnäÜäöÔ�]mÞnäÜä+Ö�í
ÔIÝ;ÖiÙuÔ;ß{×�âkÞnÕºÛÜÞ�buäÜÖT×�àºÔ!óxÔIäÜäÜÔ�]§Þ!õ´ßuäöà�Û÷âkÞnÕºÛÜÞnà�Ö�×oÖGø�ÔIÙFÚVé�Ô;ÕºÚuÖiÕ�ØuÕºÔ
ø�ÖT×º×Tâ ý Ù�×�ß{øKá�Þ´øiÞI×�Ö�ß;à�á{Ö

@�B



®*8:£�£´D+��RG��8A	�?G�TR_£gDF��DF?G8�L�8:9;8:�T�SD+?i�²RG����?T8:M��z9;Rf¦r��RG��?G8&��?G�OM���9IRS�¥¤��¥R)�±�G����9���:«m����80D+����?G�:����<¢DFRS8
M�8;9:���T����L§?T��£�8;��DF?G8 � �M¯M] )� ^d`  ��¯M] )� ^df ��Ï���¡
®���8;?G8

] )� ¯ D;B $ � " � ²*� . � Ë8� ²*� ¡�& F1D+L�M ^d` D+L�M ^hf D+?T8¢�T8;¤�8;L�H)M���<&8:L��T����L�DF£´¤+8:9;RG��?G�_�+¦
��Lm�L��
®�L�9:�O88ª&9:�z8:L�RS��RS��=48�8:�iRS�z<0DFRG8:M«!����8�<&��<&8:L�R�?T8:�TRG?G�z9;RS�z��L��ª���G8:M�D+?T8����z¤+8:L§=��m8:µ���DFRG����L��
�º@FÏ�¡¢D+L�M �º@�s�¡�®���8;?G8 ](� ���¢?G8;��£gD+9;8:M =��

] )� « ����8E¦r����?iRS� 9;��£���<¢L$�+¦f��DF=�£�8$�¸D+L�M RG��8O	�¦^RG�
9:�+£���<&L¹�+¦���D+=�£�8¨Ñ±?G8:�4��?iR�RS��8§8:�iRS�z<0DFRG8:M M�8;9:���T����L ?T��£�8;��D+L�M RS��8§<&��<¢8;L�RS�:« Ðc����D+L�M���L��³RS��8
�TRSDFRS8ª¤+8:9IRS��?�RG����L�9;£���M�8

²*� ¡�& �T£��z����RS£z���zL�9:?T8VD+�T8:��RS��8�9:��?T?G8:£�DFRS�z��L>=48;R)®*8:8;L¢���z�TRG��?G�z9VD+£�D+L�M���?T8:M��z9;RG8:M
RS?GD+M�8�=�D+£gDFL�9:8#D+L�Mm?G8;M���9;8:���zRG�*�48:?T�G�z�TRS8;L�9:8F«���¤+8:?GD+£�£�¬ORG��8�?G8;�G��£¥RS�1D+?G8#¤+8:?i�0�T��<&��£gDF?�RS�,RG�����G8�¦r?G��<
RS��8�£z8VD+M���L���<&�OM�8:£�«�Î���?��T��D+9:8�9;��L��G�zM�8:?GDFRS�z��L��;¬�RS��8���?T8:M��z9;RS8;M¢��DFRS���´D+?T8�L��+R-��?T8:�T8:L�RS8;M«-����8�RS8:�iR
¦r��?´�
¤�8:?T��M�8;L�RS�z¦^�O�zL��,?T8:�TRG?G�z9;RS�z��L��´?G8;�5��?iRS8;M���L&RS��8�¦r����?TRG�09;��£���<&L&�+¦Q�/D+=�£�8�����DF�ªD+L0D+�G�T��9;�gDFRG8:M1��H
¤FD+£���8��+¦QA�«öA�s;s�s�¬�¤�8;?T�&9:£z���G8�RS��RG��8Í��HK¤FD+£���8�D+�G�T��9;�gDFRG8:M�®��zRS��RS��8�8;�TRG��<¢DFRS�z��L��+¦�RG��8�£�8:D+M���L���<&�OM�8:£
��A�«ÜA��às;s�¡I«FQ��FRS8*RG��DFR��G��L�9:8 ] )� M��
�58:?T�/¦r?T��< ]/�

¬+RS��818:�TRG��<¢DFRS�z��L��+¦�RS��8�D+����?T�:���z<0D{RS8´M�8:9;���G�z��L>?T��£�8;�
®��zRG�±£gD+�m��?G�OM���9;RG�z¤O�zR)���G����9����M��§L��+RfL�8;9:8:�T�SD+?T��£¥�E�O��8;£�M���D���Hº¤FD+£���8,��������8:?#RG��D+L³��L�RG��8�£�8VDFM���L��
<&��M�8;£º«

·)LERS��8_�T8:9:�+L�M�9VDF�G8+¬5D¢�T8:9;��L�M�HK��?GM�8;?#M�8;9:�z�G���+L�?T��£�8�����8:�iRS�z<0DFRG8:M«1����8>D+����?G�:����<¢DFRS8�M�8:9:�z�G�z��L
?G��£�8:��8;�TRS�z<0D{RS8:M¨D+?T8�M�8:L��+RS8;M � ��¯e] ) )� ^d`  ��¯M] ) )� ^hf ��Ï�Ñ�¡

®���8;?G8
] ) )� ��L�9;£���M�8:��D+£z£-8:£�8;<¢8;L�RS�>�+¦ ](� ��£z���,�Tµ���D+?G8;�&D+L�M°9;?G���T�iH)��?G�OM���9;RG���+¦Î$ � ¬:" � ¬ ²*� . � DFL�MË*�

«�Q��+RS8�RS��DFR��zRf®ªDF�,L��+R_�4���G�T��=�£z8�RG��8;�TRG��<¢DFRS8�RS��8�D+����?G�:����<¢DFRS8�M�8;9:�z�G���+L¸?G��£�8:�f®���8;LR"�V� ®1D+�
��D+?iR&�+¦

] ) )� « Î���?>RG������?T8VD+�T��L¬®" V� ®1D+�&£�8I¦^R¢�+��R¢D+L�M ^a` D+L�M ^df 8VD+9k�$��DV¤�8�@+A¯8;£�8;<¢8;L�RG�:«$����8
<&��<¢8;L�R�?G8:�iRS?T��9;RG����L������G8;M�D+?T8��+�z¤�8;L�=��§8;µO��DFRS�z��L��_�º@+Ï�¡ªD+L�M¸�º@�s�¡*®���8:?G8 ](� �z��?G8;��£gD+9;8:M¨=�� ] ) )� «
����8���D+?GD+<&8;RS8;?�8:�iRS��<¢DFRG8:��D+?G8�?T8:�4��?TRG8:M¯��L³�/D+=�£�8A�O«�Ð!¤O�zM�8:L�RS£¥��¬}8:�iRS�z<0DFRG��L���s�A§��D+?SD+<&8;RG8:?T��=��
��C�C ���G�zL��§D��SD+<&��£z8,�+¦�Bp.�@0M�DFRkD��4����L�RG������D�M��
ª&9:��£¥R�RkDF�"�«_·KRf�z��L��+R��G��?T��?G�z�G��L���RS�m�G8;8>RS��D{R
<¢D+L�� �rR)®*8:L�R)��Hk	�¤�8
¡��+¦´RS��8���D+?SD+<&8;RG8:?�8;�TRG��<¢DFRS8;��D+?G8�L��+R��TRSDFRS�z�TRG��9VDF£�£z�§�T����L��
	�9:D+L�RV«,����8>RS8:�iRf�+¦
�
¤�8;?G��M�8:L�RS�¥¦^���zL��,?T8:�iRS?G�z9;RG����L��´M��>L��+R1?T8nlT8;9;R1RG��8#<&�OM�8:£4D+L�M¢RS��8�M�8:9;���G�z��L0?T��£�8;�ªDFR´RS��8 	�¤+8��58;?G9;8:L�R
£�8I¤�8;£´��D+£¥RS���������§�zR��z��L��+R!�L��
® ���
® ?T8:£���D+=�£z8#��L�¦r8:?G8;L�9:8�=�D+�T8:M¨��L�D+�T�O<&��RS�+RG��9�RG��8:��?i�m���ª®���8:LE�T�
<¢D+L��§��D+?SDF<¢8IRS8:?T��D+?G8�8:�iRS��<¢DFRG8:M§��L�D¢�T<0D+£z£�SDF<¢��£z8�£��
+8�RS��8���L�8����T8:M���8;?G8V¡I«ª����8�£gDF�TR�9:��£z��<&L
ÕºÖT×�ßuä àK×QÞnÕºÖ�âIÖiÕ`_�×�ÛöõªÛÜäÜÞIÕà�Ô1à�áuÔ:×oÖj]Qá{ÖiÕºÖc]�Ö�ÔIÙuä÷_�ÞIäöäÜÔ�]¨ØuÕºÔ
Ú
ß{ø�à�Û÷â:Ûöà^_�×�áuÔ
økd
×4àºÔ6bFÖ-×�ÖTøiÔIÙ{Ú
é�Ô;ÕºÚ
ÖTÕTâ

@�@



�+¦4�/D+=�£�8ªÑf?T8:�4��?TRG��RS��8�<¢��<&8:L�RG��®�����£z8�Î��z����?G8Is���?G8;�G8:L�RG�´RG��8ª���z�TRS�+?G��9:D+£�DFL�M���?G8;M���9IRS8;M&��DFRS����¦r�+?
9:�+L��G��<&��RG����L¬��+��RS����RV¬���L�¤�8;�TRG<¢8;L�R#D+L�M§RS��8�RG?SD+M�8f=�DF£gD+L�9;8�¦r?G��< RG��8�£�8VDFM���L���<&�OM�8:£´� 	�?G�iRTH)�+?GM�8;?
?G��£�8:�S¡�D+L�M RS��8¨<¢�OM�8;£1®��zRG�$�T8:9:�+L�M�H)�+?GM�8;?¢?T��£�8;�:« ����8�?T8:�G��£zRS���T������8;�TR&RS��DFR�RG��8��T8:9;��L�M�HK��?GM�8;?
M�8;9:���T����L�?T��£�8;�´M���<¢�zL�DFRG81RS��8L	�?T�TRTHK��?GM�8:?-?G��£z8:���o=���R´L��+R-�
¤�8;?T®���8;£�<&��L���£¥��¡I«�����8!	�?T�TR*D+L�M&�G8;9:��L�M�H
��?TM�8:?�?T��£�8;� 	�R�9:��L��T��<&��RS�z��L±D+L�ME����RS����R�8:µ���DF£�£z�§®*8:£z£º«�����8,�G8:9;��L�M�HK��?GM�8:?�?G��£�8:�!	�R��zL�¤+8:�iRS<&8:L�R
=48;RGRG8:?0�o9;��?G?T8:£gD{RS���+L±�+¦�A�«CD;�m¤O�:«mA�«÷.+A�¡#®����z£�8�RS��8h	�?G�TRiH)��?TM�8:?�?G��£�8:�U	�R�RS��8&RG?SD+M�8�=�DF£gD+L�9;8¢=48;RTRS8;?
�o9;��?G?T8:£�DFRS�z��L0�+¦¶A�«ÜÑ�B�¤��;«´A�«Â�FÏ�¡I«4�O��L�9;8#RS��8#�G8:9;��L�M�HK��?GM�8:?ª?T��£�8;�ª��?G8;M���9IR�����RG����R:¬�9:�+L��G��<&��RG����LmDFL�M
��L�¤+8:�TRG<¢8;L�R�DFR*£�8VDF�TR1D+�*®*8:£z£�D+�´RS��8�RS��8!	�?G�iRTHK��?GM�8;?1?T��£�8;�:¬O�zR*���´���m#*#;£��zL��_RG��DFR´RS��8I�0M��_L��+R1��?G8;M���9IR
RS��8�RG?SD+M�8�=�D+£�D+L�9;8�DF�´®*8:£z£º«������z�-��<&��£��z8:��RS��DFR*D��T<0D+£z£���D+?iR*�F¦�RS��8�9;��?G?T8:£gD{RS���+L&�+=��G8;?T¤�8;Mm=58IR)®18;8:L
RS��8������TRG��?G�z9VD+£�D+L�M¨��?G8;M���9IRS8;M¨RG?SD+M�8f=�DF£gD+L�9;8�¦r��?ªRS��8�£z8VD+M���L���<&��M�8:£9;��<¢8;�ª¦r?G��< RS��8f9:�+?G?G8;£gDFRG����L
=48;R)®*8:8:L±��?G8:M���9;RG8:M��zL�¤�8:�iRS<&8:L�R�DFL�ME�T��<¢8f¦oD+9IRS��?T��8;L�RG8:?T��L��&RS��8_M�88	�L��zRS�z��L¨�+¦�RS��8�RG?SD+M�8�=�D+£�D+L�9;8
��L¸©ªD+L�DFM��gD+L¯L�DFRG����L�D+£-D+9:9;����L�RS�zL��¨=���R_L��+R_��L³RS��8&<¢�OM�8;£º«���=�¤O�������G£z�+¬/�¥¦*RG��8&M�88	�L��zRS�z��L¯�+¦ªRS��8
RS?GD+M�8�=�D+£�D+L�9;8����G8;M¸��L±RG��8���D+�48:?�Dî8:µ���DFRG����L �º@�D�¡ªF!<¢DFRS9k��8:M¯8���D+9;RG£z��RG��8�M�88	�L��zRG����L±�zL¯L�DFRS�z��L�D+£
D+9;9:����L�RG�:¬�RS��8�<¢�OM�8;£4®��¥RS���T8:9:�+L�M�H)�+?GM�8;?�?G��£z8:�1®*����£zM�	�RªRS��8#RS?GD+M�8�=�DF£gD+L�9;8#M�D{RkD>=48;RGRG8:?;«!·)L�RS���z�
�G8;L��G8F¬�RS��8��T8:9:�+L�M�H)�+?GM�8;?�?T��£�8;��D+?G8�=48;RTRS8;?�=58;9VD+���T8e	�?G�TRiH)��?TM�8:?�?T��£�8;�r	�R�RS��8�RS?SDFM�8�=�D+£�D+L�9:8�=48;RTRS8;?
=���=T9:D+��RG��?G�zL��;B±8:£z8:<&8:L�RS���F¦�RG��8�M�D{RkD±L��+R��zL�9:£z��M�8;M¹��L°RS��8�RS��8;��?G8IRS��9:D+£1<&�OM�8:£�« >��
®18I¤�8;?:¬*¦r�+?
D�L���<>=48:?>�F¦�?T8VD+�T��L��;¬´·���?T8;¦r8:?_RS�±<¢D�+80RG��8�	�?T�TRTHK��?GM�8:?>?T��£�8;�>��D+?iR��+¦�RS��80£�8VDFM���L��E<¢�OM�8:£æ<��o�^¡
RS��80?G8;�G��£¥RS�_=�D+�G8;M°��LK	�?G�iR>��?��G8;9:��L�MOH)��?TM�8:?>?T��£�8;�,DF?G80�T��<&��£�D+?*x*�o�z�^¡�8:�iRS�z<0DFRG��L��¨D¨£gD+?T��8¢L���<,=58;?
�+¦#��D+?SDF<¢8IRS8:?T������M��
ª&9;��£zR&��L D³�G<¢D+£�£1�SD+<&��£�8,x��o�z���^¡�8:�TRG��<¢DFRS�zL���RS��8��T8:9:�+L�M�H)�+?GM�8;?¢?T��£�8;���O�z8:£�M��
<¢D+L��°��L��G���+L��
	�9:D+L�R���D+?GD+<&8;RS8;?�8:�iRS��<¢DFRG8:��D+L�M!xf�o�¥¤�¡fRS��8§?G8;£���D+=���£z�zR)�³�+¦�RG��8§��L�¦r8;?G8:L�9:8§=�D+�T8:M ��L
D+�i��<&��RG�+RS�z9�RS��8;��?T�m�z��µ���8:�iRS���+L�D+=�£z8+«

Ïmú Ð ÿ&ü��!w:�����Vü� ��ÿA{ { v�ü�ýjz
����8>�zL�RS8:?iRS8;<¢�4��?SDF£}D+����?T��D+9k�ERG�0RS��8_9:��?T?G8;L�R�D+9:9;����L�R����T8:��M���L�D+<¢�z9IHK����RS�z<¢�
#:�zL���<¢�OM�8;£���RS��8���H
��£�D+��L²<¢�
¤�8;<¢8;L�RS�>�zL°9:��?T?G8;L�R&DF9:9:�+��L�RS���+¦����48:L¹8;9:��L���<¢�z8:�;«�����8m�G<¢D+£z£¥H)�+�58;L²8;9:��L��+<,�¸<&�OM�8:£
��?T8:�G8;L�RS8:M§��8;?G8��z�ªD+L08���D+<&��£�8��+¦}�G��9k�§D,<¢�OM�8;£�D+L�M��zRG�*��?T8:M��z9;RG����L��1D+?G8�9:��<&��D+?T8:M0RG�,RS��8�©ªD+L�DuH
M���D+L§�����iRS��?i��«

@+Ï



����8±�G�+£���RG����L <&8;RG���OM6D+M�����RS8:M(��8;?G8F¬#7���=��(��C�C²¬ª�z�0=�D+�T8:M(��L68;�TRS�z<0D{RS���+L« ·KRm<¢D�+8;�
®*8VD��M����iRS?G�z=���RG����L�DF£/DF�G�G��<¢��RG����L���D+L�M±���T8:�����z�TRG��?G�z9VD+£¶��DFRG���#¦r��?�8�������8;L�������¤FD+?G��D+=�£z8:��9:��L�RS?GD+?T�
RS��<¢D+L����+RS��8;?*L���<&8:?T��9:D+£��G��£z��RS�z��L�<¢8IRS���OM��!RS��DFR19:D+£��z=�?SD{RS8���D+?GD+<&8;RS?T��9��iRS�O9k��D+�TRG��9���?G�O9:8;�G�T8:�*¦r�+?
8������+8:L�������¤FD+?T�gD+=�£z8:�;«����������iRS��M��§M���8;��L��+R�?T8:£z�0��L¨9VD+£z��=�?GDFRS�z��L0�T��L�9;8_DF£�£��iRS?T��9;RG��?SD+£Q��D+?SD+<&8;RG8:?T�
D+?T8�8;�TRG��<¢DFRS8;M¨���G��L���RG��8f<¢8IRS���OM§�G���+��8:�iRS8:M�=��¨©1��?G�z�TRG�gD+L��&D+L�M�Ð!�z9k��8:L�=�D+��< ��B��;��@+¡I«

����8E8;<¢����?G�z9VD+£ªD+L�D+£¥���T�����G���u®��&RS��D{R0D¯�G�z<¢��£z8m�G<¢D+£�£xH)���48:L¹8;9:��L���<,� <&��M�8;£ª®��zRG�$9;��L��TRSD+L�R
£gDF=5��?1D+L�M§�G�+£z¤�8;M�=���	�?G�TRiH)��?TM�8:?�£z��L�8:D+?ªDF����?G�:����<¢DFRG����L¢?G��£z8:��D+9;9:��?TM���®18;£�£�®��¥RS�mRS��8�M�DFRkD�«-Î/��?G�iRV¬
9:�+<¢��DF?G���T��L��Q�+¦O���z�TRG��?G�z9VD+£+D+L�M���?G8;M���9IRS8:M���DFRG���Q�G���u®��}RS��DFRQRS��8-<&��M�8:£�?T8:��£z��9VD{RS8:�RG��8!M��OL�D+<&��9;�Q�+¦
����RG����R:¬49;��L��T��<¢��RS���+L¬���L�¤�8;�TRG<¢8;L�R�D+L�M§RS?GD+M�8�=�D+£gDFL�9:8�¦oD+�z?G£z�¢®18;£�£�«r��8;9:��L�M¬�D�¦r��?T<0D+£��TRkD{RS���iRS�z9VD+£
RS8;�TR&M��O8:��L��+R&?T8nlT8:9IR�RS��8§<&��M�8;£�D+L�M¹RG��8§M�8:9;���G�z��L ?G��£z8:�&DFR�RG��8�	�¤�8¨�58;?G9;8:L�R0£z8;¤+8:£º«¦>��
®18I¤�8:?;¬
��?T8:M��z9;RS8;M°����RG����R,D+L�M°�zL�¤�8:�iRS<&8:L�R>��DFRS���,D+?G8&£�8;�G��¤���£�DFRS�z£�8>RS��D+L²RG��8:�z?_8;<¢���z?G�z9VD+£!9;����L�RS8;?G��D+?iRS�;«
J <&��M�8:£/®��¥RS��8;L�M����+8:L�������£�D+=4��?�M�8:9:�z�G�z��L����z���G���
®�L±RS�m�zL�9:?T8VD+�T8,RS��8>¤���£�DFRS�z£��zR)����L±����RG����RfDFL�M
��L�¤+8:�TRG<¢8;L�RV«�>��
®*8;¤�8;?:¬fM���8±RG� RG��8³9:����L�RG8:?i¦oD+9;RG��D+£�¦r��?G< �+¦�RS��8³£gDF=5��?S	�?G�iRTH)�+?GM�8;?m9:��L�M��zRS�z��L¬
RS��8¢��?T8:M��z9;RG8:M¸��DFRS����¦r��?f����RS����R_9:�+L��G��<&��RG����L¯D+L�M²������?T�f9VD+L�L��+R>D{R�RG��8��SD+<&8�RS��<&8>RS?GD+9��RS��8
���z�TRS�+?G��9:D+£���DFRG���09;£����T8:£¥� D+L�M �GDFRS�z�T¦^�¹RS��8E£gDF=5��?/	�?T�TRiH)��?TM�8:?&9:��L�M��zRG����L«6J���D¯?G8:�T��£zR:¬1RS��8EM�DFRSD
?G8%lT8:9IR�RG��8f<¢�OM�8;£QD+L�MmRS��8�M�8:9:�z�G�z��L§?G��£z8:��D+L�MmRS��8���?G8:M���9;RG8:M¨��DFRG����M��¢L��+R�<0D{RS9k�mRS��8f���z�TRG��?G�z9VD+£
��DFRG���:«!�������ª�T������8;�TRS�*RS��DFR*RS��8#�G<¢D+£�£xH)���48:L�8:9;��L���<_�0<&��M�8:£4���´�G��=£lT8;9;R�RG�,RS��8#�SD+<&8#M��@ª&9:��£¥R)�0DF�
8VDF?G£z�¨9;£����T8:M�HK8:9:�+L���<,��=����T��L�8;�G�f9;�O9:£z8:��<&��M�8:£���D+L�M³DF�G�G8IRf��?G�z9:�zL��0<&��M�8:£��;«�J <&��?G8_8:<&����?T��9:D+£�£¥�
?G8:D+£��z�TRG��90<&�OM�8:£z��L����F¦�RG��8§£gD+=4��?,<¢D+?\+8;R&�T��M�8m�+¦�RS��8¨<&�OM�8:£*������?T��=�D+=�£¥�°L�8;9:8;�G�SDF?T� RS�±¦r��?iRS��8;?
��<&��?T�u¤+8�RS��8f��?T8:M��z9;RG����L����F¦/RG��8f<¢�OM�8:£�«

J �G�48:9;�gD+£49VDF�G8��+¦QRG��8#<&��M�8:£�®��zRS��D,9:��L��TRkDFL�R�®*��?T£�M��zL�RG8:?T8:�TRª?SDFRG8#���´¦r����L�M¢RS��=48#M���<&��L�DFRS8;M
=��ERG��8�<¢�OM�8;£/®��zRG�³D�¤+DF?G�gDF=�£�8�®1��?T£�M±�zL�RG8:?T8:�TRf?GDFRS8F«>©1�+<¢��DF?G8:M±RG��RS��8�<&��M�8:£/®��¥RS�³D�9;��L��TRSD+L�R
��L�RG8:?G8;�TR,?SDFRG8+¬�RG��80��?T8:M��z9;RG8:M°��D{RS���>�F¦ªRS��8¢<¢�OM�8;£-®��¥RS�¹D§¤FD+?G��D+=�£�8��zL�RG8:?T8:�TR,?SDFRG8�D+?T8�D+£¥®ªDV�O�>D{R
£�8:D+�TR#D+�������+��£z�m9;��?G?T8:£�DFRS8;M�®��zRG�E���z�TRG��?G�z9VD+£��DFRS���;«�J#£��T��¬�RS��8_<¢�OM�8;£®��zRS��9:��L��TRkDFL�R#��L�RS8;?G8;�TR�DFL�M
RS��8�M�8:9:�z�G�z��L§?G��£z8:��D+?G8��iRkDFRG���iRS��9:D+£�£¥�&?G8nlT8;9;RG8:ME=��mRG��8fM�DFRkD�«

Ð�¤�8:L�RS����������RG��8_�T<0DF£�£¥HK���48:Lm8:9;��L���<_�m<¢�OM�8;£�����L�¤�8;�TRG����DFRG8:M¨��L§RS���z����D+�48:?�M��0D�?G8:D+�G�+L�D+=�£z8lT��=EDFR#?T8:��?T��M���9:�zL��¢RG��8¾T���9;RS��DFRS�z��L�����L�RG��8�©ªDFL�D+M���D+L¨RG?SD+M�8,=�D+£�D+L�9;8+¬�RS��8�9:��?T?G8;£gDFRG����L¨=58IR)®18;8:L
���z�TRS�+?G��9:D+£�D+L�M6��?T8:M��z9;RS8;M6��DFRG���m����L�8;¤�8;?m£gD+?T��8:?&RS��DFL(A�«ÜÑ�s�« ���°RS��8:?G8±�z����£z8:L�R)� �F¦_?T���+< ¦r�+?

@�s



��<&��?T�u¤+8:<&8:L�RS�;«�J�	�?T�TR�?T8:�T8VD+?T9k�$DV¤+8:L���8m���,D+L°�z<¢��?T�
¤�8:<&8:L�R��F¦�RS��8¢£gD+=4��?��G��M�8��+¦�RS��80<&��M�8;£º«
J#L��+RS��8;?-DV¤�8:L���8��z�/RS��8���L�RS?T��M���9;RS�z��L>�+¦��FRS��8;?�R)�O�58;�´�F¦5�T���O9�O��RG��DFR!9;����£zM�=58ª�z<¢�4��?iRkD+L�R/M�8;RG8:?G<&�¥H
L�D+L�RG�#�+¦/RS��8fRS?GD+M�8�=�D+£gDFL�9:8F«ª����8f®1��?\§�+¦jR18;?G���zLEDFL�M�����88�5?G��L°�º@+A+A�A�¡ª�G���+��8:�iRS��RG��DFR�8���9k��DFL���8
?SD{RS8��T����9�������>D�£�8VDFM���L��E9VD+L�M���M�DFRG8+«²Î���L�D+£�£¥��¬/¤FD+?T�������_RS?GD+M�8�¦r?T��9;RG����L��,9:�+��£�M¹=48mD+M�M�8:M¹RS�±RS��8
<&��M�8;£º«�R18;?G���zL �º@+A+A�Bu¡L	�L�M��f�TRG?G��L��+8:?��G�����5�+?TR�¦r��?�D+L³��L�RS8;?TRS8;<¢�4��?GD+£/<&�OM�8:£/��L�9;£���M��zL��09;���TRG���+¦
=4��?G?T�u®��zL�����L�RS8;?GL�D{RS���+L�D+£�£¥��«

�m�qÑ�ÒÔÓÖÕØ×#ÙÖÚÜÛZÙÖÝ�ÙÖÒ5�
�
�����z����D+�48:?�����=�D+�G8;M$��L D±9k��D+��RS8:?��+¦�<,�°�!�«Ü7>«�RG��8:�T����DFRØÞ���8;8:LMX �AH�L��¥¤�8;?G�G�¥R)��«¹·fRS��DFLm¸RS��8���O9:��D+£E��9:�z8:L�9;8:��DFL�M�>���<0D+L��zRS�z8:�!��8:�G8:D+?G9k�¯©1�+��L�9:�z£}�+¦´©ªD+L�DFM�D¢¦r��?��G�����5��?iR��+¦�RS���z��?T8:�G8:D+?G9k��«#·
RS��D+Lm���?G8;����?���<&�zRG�>¦r��?!�����-DFM�¤O��9:8F«-CED+?iRS�zLSR*����£z8VD+�¬�C���9k��8;£ÙQ���?T<0DFL�M���L�¬���D+��£ÙR18:?T����L¬Ô����=48:?iRG���£�£z<0DFL�L&D+L�M��T8:<&��L�D+?*��D+?iRS��9;����DFL�RG�1D{R6H�L��z¤�8;?G�T�zR)�&�+¦}�¶��?G��L�RG��¬ßÞ���8;8:LMX �6H�L��z¤�8;?G�T�zR)��¬�C�9
C�D+�TRG8:?H�L��z¤�8;?G�T�zR)��¬ÙR*���TRG��L¨©1��£�£z8:��8F¬mH�L��z¤+8:?G�T�zR�N8�M�8�C���L�RS?ON8VD+£�¬�RªD+LY0�+¦�©ªD+L�DFM�D�¬�H�L��z¤+8:?G�T�zR)�m�F¦/J�£�=48:?iRkD�¬
©1��L�9;��?GM��gD�H�L��z¤+8:?G�T�zR)�+¬ÔH�L��¥¤�8:?T�G�¥R)�>�+¦�����8:£z���¬�J´��?\oH�L��z¤+8:?T�G�zR)�+¬O©ªD+?G£z8;RG��L/H�L��z¤�8;?G�T�zR)��¬ÔH�L��z¤+8:?T�G�zR)�
�+¦e�#RTRkDV®ªD�¬1RS��8E©ªD+L�DFM��gD+L Ð!9:��L��+<¢�z9:��J#�T�G�O9:�gD{RS���+L$<&8:8IRS��L����:¬1RG��8¨����8:��?T��8;��D+L�M C�8;RG���OM��0�zL
CED+9;?G�O8:9;��L���<&��9;��B:�;�;��9:��L�¦r8:?G8;L�9:8,D+L�M¨RS��8,C���M�®18;�TR�CED+9:?T��8;9:��L���<¢�z9:� ����?T��L��¨B��;����9;��L�¦r8;?G8:L�9:8
��?T�u¤O�zM�8:M±��8;£���¦r��£/9;��<¢<&8:L�RG�:«�©1�+<¢<&8:L�RS��¦r?G��< R)®*�§D+L���L��O<&�����#?T8;¦r8;?G8:8;����?G8:DFRS£¥�§��<&��?G�
¤+8:M�RS��8
��D+�48:?;«

@;�



à �âáª� ��ãäã�åEæ àèçné
à ���
�ëêJÓ��¢�qìÜÙÃíîÒÔïr��ÙÖÚñð��
����ÙO�
òIÍ�Ì)¼IÀS¼kÂIÌ/ÀTÉ+Ì)¼:Ã�RS��?T8:8IHK<¢�+L�RG�&RG?G8:D+�G��?i��=��z£�£�?GDFRS8_�r�G8:9;��L�M�DF?T��<¢D+?"F8;Rn¡!DV¤�8;?SD+�+8:�´�+¦�M�D+��£¥�,9;£����T��L��f=��zM
��?T��9:8;�:«´Î�?G��< RS��8�Î�8:M�8:?SDF£���8;�G8:?i¤�8¾RªD+Lm0�+¦j��RV«´PQ���������oÎ���Ð´7f¡n«
à ���
�ëêJÓ��4ó_�ßÒ}�ßÚ}�H�L�£�8:�T���+RS��8;?T®��z�G8f�G�48:9;�
	�8;M¬5©ªD+L�D+M���D+L§�G8;?G��8;��D+?G8�¦r?G�+< ©1J�Qí��·iC²«4P}D+=48:£���DF?G8f��L§��D+?T8:L�RS��8:�G8;�:«
ÓZô}��õ�ôQ�÷ö ?G8:D+£}�f7�� �o7f@+A�s�Ñ�Ï�¡I«
���ºõ·ïr�V�ß×lö L�8;R��iRS�O9�²�F¦�?G8VDF£�	Y��8;M L���L�H)?T8:�T��M�8;L�RG�gD+£-9:D+���zRSD+£º¬¶RS�+RSD+£-¦r��?,DF£�£´��L�M����TRS?T��8;�m��7UD�D�Ñ;D�s�@+¡I«
�����z�>�G8;?G��8;�>���>D+L�L���D+£�«�·KR����_9:��L�¤+8:?TRG8:M RS�±µ���D+?iRS8;?G£z�²���T��L���ø�ùÖú?ûCü÷ýXþ²ÿ³�zL���������«cH��G��L��±£���L�8VD+?
��L�RG8:?G�4��£�DFRS�z��L0�O��8;£�M����T��<&��£gDF?*?T8:�G��£zRS�;«

��Ó��
�ß×�ìÜÓZô¶�{��ö 8:<&��£z�u�O<&8:L�R�RG��<&8:�/DV¤�8:?GD+��8ª®*8:88O£¥�>���+��?G���zL><¢D+L���¦oD+9;RG��?G�zL���RG��<&8:�*B
Ï�«�����8ª�G8;?G��8;�
��Lm8;<¢��£z�
��<&8:L�R*®ªD+��9;��L��iRS?G��9;RS8;M����G��L��,RS��?T8:8��T8:?G�z8:�;«´�ª®*���G8;?G��8;�1¦r��?ª8;<¢��£��
�O<¢8;L�R#Bp�_��8:D+?G��DFL�M
��£zM�8:?,��7U�;D+A�������D+L�M�7�.+Ñ�.+Ñ�A�D�¡ªD+L�M��+L�8_¦r��?�8:<&��£z�u�O<&8:L�R_B:s¢�+8VD+?T��D+L�ME��£�M�8;?>�o7�.+Ñ�@+Ï+Ñ�Ï�¡I«1����8
�G8;?G�z8:��7�.+Ñ�@+Ï�Ñ�Ï§����¦r?G��< RS��8�«	��
���Ô¿���
��������´¿����æ¿������4¬�Á���¿´Á � !
"
$#�������# %"%��^Á'&�Á'
$�(�*)+�ÙÁ,���æ¿-)�
/.+¬
B���.às�«�����8��G8;?G��8;����L¨D
¤+8:?GD+��8�®18;8*�£z�§������?G���zL¨<¢D+L���¦oD+9IRS��?T��L��>®1D+��9:�+L��TRG?G��9IRS8:M����G�zL���R)®1�&M�DFRSD
�G�+��?G9;8:�:«´����8f�G8;?G�z8:��7U��.�D�A+A>���ª¦r?G�+< ©1J�Qí��·iC²«�����8f?G8;<0DF��L��zL��>M�DFRSD�9:��<&8�¦r?G��< RS��8S«	��
0�1Ô¿��2

���3���æ¿4� �æ¿-�5���Ñ¬UÁ6��¿´Á6�¨7
"
$#��2�8�9# %"%��^Á'&�Á'
$�:�;)<�ÙÁ��6�æ¿-)�
=.+¬B���Ñ�s¢DFL�M²B:�;D�@�«
ÛXÓ?>ZÙ���Ò·Ý�ÙÖÒ5� �CÓZÒ/��ôÔÝ�õ}�qï�Ó-Ò:ö �+�u¤+8:?TL�<¢8;L�RE�T8:9;RG��?§?G8:D+£�9:��?T?G8;L�R¨8����48:L�M��zRG��?G8¯��L(���O��M��§DFL�M
�G8;?T¤O��9;8:�,��7f@+A�s�Ñ���¡n«
�CÓZÒ/�*ô·Ý�õ}�qï�ÓZÒÍö ?T8VD+£��58;?G�G�+L�D+£Q8����48:L�M��zRS��?G8���L§L���L�M���?SD+=�£z8:�_��7f@FA�s��;D�¡*D+L�M¨�G8:?i¤O��9:8;�>�o7f@+A��+A�s�¡I«
ï#Ò9>ZÙ��I�qÝ�ÙÖÒ5�÷ö �T��< �+¦�?T8VD+£�=����T��L�8;�G�¢��L�¤�8;�TRS<&8:L�R0��L ?G8:�T��M�8;L�RS�gDF£�9;��L��iRS?G��9;RS�z��L �o7f@+A�s�Ñ���¡I¬-L���LOH
?G8;�G�zM�8:L�RS��D+£9;��L��TRG?G��9IRS�z��L°�o7f@+A�sÔ.FA�¡1D+L�M¨<¢D+9k����L�8:?T��D+L�M¨8:µ����z��<¢8;L�R>�o7f@+A�sÔ.OBu¡I«
ÒÜÙ���Ù�@�õ�Ó��
�u��ö ?T8VD+£58����4��?TRG���F¦/�+���OM���D+L�M¨�T8:?i¤��z9:8;�,�o7f@+A�sÔ.FÑ�¡´<&��L����ª?T8VD+£���<&�5��?iRS�*�+¦¶�����OM���DFL�M

@+Ñ



�G8;?T¤O��9;8:�,��7f@+A�s�D�A�¡n«
���V�nÙ��
��ö J#�T�G8;RG��D+?T8�9VD+£z9:��£�DFRS8;M§���G�zL���RS��8f8:µ���D{RS���+L-É �@Ã & ¯ ��B

ÅyË*�
¡nÉ �mÅ î!A

�
«

õ�ÓXõ�ôÔ×r���qï�Ó-Ò:ö µ���D+?iRS8;?G£z��8:�TRG��<¢DFRS8;���+¦/�5������£gDFRG����L�¦r�+?�©ªD+L�D+M�D¨�o7>Bu¡I«
ÒÜÓ-Ý�ï�Ò}�ß×�Ù�@}��ì¶�ßÒÜÛXÙ �{����ÙXö ©ªD+L�DFM�D{HnHí� L���<&��L�D+£�L��O��L6�G�4�+R§8���9k��D+L���8¯?SDFRG8+« ·)L ©ªD+L�D+M��gDFL
M���£z£gD+?T�f�æR1Ï�s�A�A�¡n«
õ¶�,ïo�CÙTï�ÒÔÚÔÙ�@�ö �f7��$�z<¢��£���9;�zR*��?G�z9:8��zL�M�8��¯��7f@+A����+Ñ�¡I«

@;.



B åDC�å B åSæÃó1åäð
J#£¥RS��LplT�º¬�«�« ��«´D+L�M$P!« C²«���8;��D+£�¬�B�����Ñ�¬6�O<0D+£z£¥HK�SD+<&��£�8&=���D+����L �_C�C 8:�iRS��<¢DFRG����L¹�+¦#9:�
¤FD+?G��D+L�9;8

�iRS?G��9;RS��?G8:�;¬-«+����?GL�D+£Q�+¦cR1���G�zL�8:�T��D+L�M�Ð-9;��L���<&��9e��RkDFRG���TRG��9;��B:s�¬�Ï��FÏ�E�Ï�Ñ�A�«
J#L�M�?G8I®��:¬�7>«êN «÷G�«¥¬�B:�;��B�¬à>�8IRS8;?G���\+8:M�D+�TRG��9:�¥R)�_D+L�M>DF��RS�O9:��?T?G8;£gDFRG����L�9;��L��G�z�TRG8:L�R�9;�
¤+DF?G�gDFL�9:8-<¢DFRS?T�@�

8;�TRS�z<0D{RS���+L¬�Ð!9;��L���<&8;RG?G��9:DA����¬�D�B�.uHnD���D�«RªDà�ORG8:?:¬�C²«z¬�B:�;����¬F·)L�RG8:?TL�DFRS�z��L�D+£�RS?GD+M�81D+L�M>=����G��L�8:�G�!9I�O9:£�8;�:¬��zLM</��«ÜC²«���?G�+�G�G<¢D+L,D+L�MhG�«�����������¬
8;M��:«¥¬4>#D+L�M�=5�O�;³�+¦��zL�RS8:?TL�DFRG����L�DF£´8;9:��L���<¢�z9:�;¬��-��£º«�Ï°�´Q���?iRS�Ê>���£�£�D+L�M¬/J#<&�TRG8:?GM�D+<�¡
B�D+A�B5E4B�D+Ñ�s�«RªDà�ORG8:?:¬�C²«OD+L�M�C²«�©1?G��9;��L���¬�B��;��Ï�¬OÐc����£gDF��L��zL��f�SDV¤O��L��FHK��L�¤�8;�TRG<¢8;L�R19:��?T?G8;£gDFRG����L��;¬�J#<&8:?T��9VDFL0Ð!9:�{H
L��+<¢�z9U��8I¤O��8;®ºD�Ï�¬ms�B
Ñ�E£s�Ï+Ñ�«RªDà�ORG8:?:¬¶C¯«}D+L�M²C²«}©1?T��9:�zL��º¬�B:�;����¬�R*���G�zL�8:�T��9I�O9:£�8;��D+L�M±RS��8�DF�G�G8IR��TRS?T��9;RG��?G8��+¦-¦r��?T8:�z��L�RS?GD+M�8+¬
·)L�RS8;?GL�D{RS���+L�D+£QÐ!9:�+L���<&��9���8;¤O��8I® Ï�Ñ�¬mD�@�B5EûD;��s�«R18;?G���zL6�/«C��«¥¬#@+A�A�B�¬L>��
® ®*8:£z£#9VDFL ®18±8�����£gD+�zL RS��8±9;��?G?T8:L�R¨D+9;9:����L�R§�zL RS8;?G<&���+¦f����RG��<&�q#;��L��
=48:��DV¤O���+?'F�¬�CED+L����T9:?T����R:¬ÙH�© 7�DV¤O���;«R18;?G���zL¹�/«C��«�D+L�My�5«ÜC²«�����88�5?G�zL¬´@+A�A+A�¬�·)L�RS8;?G8;�TR&?SDFRG8:�;¬!8���9k��D+L��+8m?SDFRG8:��D+L�M°RS��8���?G8:�T8:L�R�¤FD+£���8
<&��M�8:£��1�+¦/RG��8f9:��?T?G8;L�R#D+9;9:����L�R:¬�����8,Ð!9;��L���<&��9â«+�+��?GL�DF£!B�B
A�¬Ù�FÏ��6EY�;��D�«R1£�D+Lm+8;L�D+�¬àN «z¬FJ,«ÜC²«�Gf�+�G8ªDFL�M(G�«îHiC²«:J���¬�@FA�A�B�¬+©ªD+L_®*��?T£�M,?T8VD+£��zL�RG8:?T8:�TR�?SDFRG8:�¶8�����£�D+��L_=����G�zL�8:�T�
9I��9;£�8;����LED0�G<¢D+£�£Q�+�58;L±8:9:�+L���<,��F�¬�«+����?GL�D+£¶�+¦-Ð!9;��L���<&��9,7#��L�D+<¢�z9:��D+L�M³©1�+L�RG?G��£�@;��¬D�Ñ;.6EûD;D;��«R1��?TL��G�zM�8+¬/©#«}D+L�M¸C¯«QÐ!��9k��8;LO=�D+��<¨¬´B:�;��Ñ�¬}Î�D+9IRS��?�H)����DF?GM��zL��mD+L�M±RG��8���?G����D+��DFRG����L��F¦1=����G��L�8:�G��H
9I��9;£�8f�G����9���:¬�J�<¢8;?G��9:D+L¨Ð!9:��L��+<¢�z9U��8I¤O��8;®ºD�Ñ�¬QB�B���s2E4B�B�.�s�«R1��?TL��G�zM�8+¬�©#«¥¬QC²«5Ð!��9k��8;LO=�D+��< D+L�M��4«Ñ��8:=48:£z��¬}B��;��Ï�¬4P}D+=4��?�����D+?TM���L��¢D+L�M�RS��8�=����T��L�8;�G��9I��9;£�8F¬«+����?GL�D+£��+¦��¶��£��¥RS�z9VD+£�Ð-9;��L���<_�±B
A�B�¬�@�sÔ�uH�@;.+Ï�«

©ªD+L��
¤FD�¬5Î1«4D+L�MA«�«�CED+?T?G�zL�D+L¬}B��;��D�¬¸������?T9:8:��D+L�ME��?G����DF��DFRS�z��L¨�+¦!��L�RG8:?GL�DFRS�z��L�D+£Q����RS����R#9;�O9:£z8:�8<
©1��<&<&��L¢�T���O9�O�1��?*RG?SD+L��T<¢�z�G�T����L�F�¬´«+����?TL�D+£4�+¦Q·)L�RS8;?GL�D{RS���+L�D+£4Ð!9:��L��+<¢�z9:�Is�Ñ�¬5BVÏ�Ï{HkBVÑ�Ñ�«

©ªD+?TM��gD�¬�Ð�«z¬ªB:�;��B�¬/����80M��OL�DF<¢�z9:�,�F¦�DE�G<¢D+£z£!���58;L°8:9;��L���<_�²�zL¸?T8:�G�4��L��T80RS�E<¢��L�8;RkDF?T��¬E	��G9:D+£º¬
D+L�M¨��?G�OM���9;RG�z¤O�zR)�0�G���O9���:¬!«+����?TL�D+£�+¦�C���L�8;RkDF?T�¨Ð!9:��L���<¢�z9:��@�D�¬ms�B�B5EÔs�Ï�s�«

©1���
®f¬���«Ü©#«�D+L�M/J>«÷G�«�G�®1D+L¬�B��;��D�¬�>��
® RS��8�=�D+�G�z9L� R�©¹<&��M�8;£�¦oD+�z£��¶RS�f8�����£�D+��LhHí�>RG��<&81�T8:?G�z8:�;¬«+����?GL�D+£��+¦!C¨��L�8;RSD+?T�¨Ð!9;��L���<&��9;�6s�B�¬�Ï�A�B5E�Ï�B�D�«
©1��?T���TRG�gD+L���¬�P!«=«�«z¬5B��;D;D�¬£N(���mM��O8:����L�¤+8:L�RS��?i���zL�¤+8:�iRS<&8:L�RLT���9;RG��DFRG8��G��<>��9k��F�¬X«+�+��?GL�DF£��+¦�C���LOH

8IRkD+?i�§Ð!9:��L��+<¢�z9:��@�B�¬�@�sÔ.6E�@�D�A�«
©1��?T���TRG�gD+L���¬}P!« «�«}D+L�M N «=«�«QM�8;L >�D�D+L¬-B��;�+Ñ�¬E��<¢D+£�£xH)�SDF<¢��£z8_��?G���48:?iRS��8;���+¦ª�_C�C ¦r��?�=����G��L�8:�G��H

9I��9;£�8�D+L�DF£z�O�G�z�:¬X«+����?GL�D+£��+¦�R*���G�zL�8:�T�#D+L�MEÐ!9:�+L���<&��9e�ORSDFRS�z�TRS�z9:��B*s�¬�Ï�A;�{H)Ï�@;.�«
©1��?T���TRG�gD+L���¬�P!«=«�«D+L�M¯C²«Ð!��9k��8:L�=�D+��<¨¬�B�����@�¬�©1��?G?T8:L�Rf?G8:D+£¥HK=����G�zL�8:�T�iHK9;�O9:£z8,RS��8;��?G�z8:�#D+L�M³D+���+?G8IH

@�D



��D{RS8�£gDF=5��?�H)<¢D+?"F8;R�T���9;RG��DFRG����L��;¬�J#<&8:?T��9VDFL�Ð!9;��L���<&��9���8;¤O��8I® D�@O¬ms�Ï�A�EÔsÔ�+A�«
©1��?T?G8:��D�¬�·k«¥¬X«�«Ü©#«ÙQ�8I¤�8:��D+L�MO�4«���8;=58;£���¬5B��;���O¬mR1���T��L�8;�G��9;�O9;£�8:���zL§D>�G<¢D+£�£4���48:L§8:9;��L���<,�+¬�Ð!��?G�{H

�48VD+L¨Ð!9:�+L���<&��9���8;¤O��8I® Ï;��¬�B
A;D;�{HSB�B
Ï�«
Ð!£�£z���+R:¬���«�DFL�MmJ,«�Î�DFR�ND+�:¬5B��;��Ñ�¬�·)L�RS8;?GL�DFRG����L�D+£�=����G��L�8:�G��9I�O9:£�8;��D+L�M�RS��8�M��OL�D+<&��9:�1�+¦}RS��8�9;��?G?T8:L�R

D+9;9:����L�R:¬�Ð!��?G���48VDFLEÐ!9:�+L���<&��9���8;¤O��8I®ºs�A�¬�Ï�Ñ�B5E�Ï�D�.�«
Î�8:£zM��TRG8:��L�¬C²«�D+L�M³©#«Ñ>���?T���;{D�¬}B���D�A�¬7��+<¢8;�TRS�z9f�SDV¤O��L�����D+L�M±��L�RG8:?GL�DFRS�z��L�D+£Q9:D+���zRSD+£�T��
®��:¬QÐ!9:�{H

L��+<¢�z9â«+����?TL�D+£���A�¬�Ï�B:sFH�@���«
�������G��¬FJ_«÷�f«z¬OB��;�;��¬u·)L�RG8:?TL�DFRS�z��L�D+£�9:D+���¥RkD+£�<&��=��z£��¥R)�#DF<¢��L����TRQRG��8-<0DplT�+?Q��L�M����TRS?T�gD+£z���T8:M�9:�+��L�RS?G�z8:�8<

RG����£z�zRGRG£�8���?ªRS�O��<>��9k��F�¬�����8_Ð!9:��L��+<¢�z9ä«+����?GL�D+£�B
A��O¬B
A�.6E�Bu@�D�«
�������G��¬QJ,«C��«QDFL�M\«�«Ü7>«M���iRS?i�¹¬zB:�;��.�¬}C�D+9:?T��8;9:��L��+<¢�z9,��L�9;8:?iRkD+�zL�R)�+¬}��?G8;9VD+��RG����L�D+?T�E�SDV¤O��L���¬}DFL�M

RG��8f9:��?T?G8:L�R�D+9;9:����L�R:¬!«+�+��?GL�DF£�+¦�C���L�8IRkD+?i�¨Ð-9;��L���<&��9;�6s�A�¬B
@�B5E4B
Ï���«
��£���9��¬E�f«}D+L�M�G�«����������/¬-B��;���O¬���£��+=�D+£�¤+8:?G�T���>9;����L�RS?i��HK�G�48:9;�
	�9¢��?G�OM���9IRS�z¤O�¥R)�±�G���O9���>D+L�M²RS��8

9;��?G?T8:L�R�D+9:9;����L�RV¬-«+����?TL�D+£�F¦!C��+L�8;RSD+?T�¨Ð!9:�+L���<&��9:��Ï;��¬Bp���6E4B���@�«
��?G8:�+��?T�+¬4J_«�DFL�MEJ_«Ñ>�8VD+M¬¶B��;����¬5©1��<¢<&��L�D+L�M�9;����L�RS?i��H)�G�48:9;�
	�9eT���9IRS��DFRG����L��#��L¨��?T��M���9;RS�¥¤O�zR)��¬

�zL�¤+8:�iRS<&8:L�RV¬�D+L�M§RG��8�9:��?G?G8;L�R#DF9:9:�+��L�RV¬Z«+����?TL�D+£�F¦!C��+L�8;RSD+?T��Ð-9;��L���<&��9;�6s;s�¬ms�@+Ï{H%s���B�«>#DFL��G8;L¬�P!«ö�/«¥¬�«�«E>�8:DFRS�+L¸D+L�M²J_«�J*DF?G��L¬-B�����Ñ�¬¶Î���L��zRS8nH)�GD+<¢��£�8>��?T���48:?TRG��8;���F¦ª�G�+<¢8&D+£¥RS8:?TL�DFRG�z¤�8
��C�C 8:�iRS��<¢DFRG��?G�;¬X«+����?TL�D+£Q�+¦cR1���T��L�8;�G��D+L�M¨Ð!9:��L��+<¢�z9e�ORkDFRG���iRS��9;��B:s�¬�@FÑ�@uHi@�D�A�«>#DFL��G8;L¬�P!«Ü�¶«�D+L�M�Ð�«Ü©#«��!?G8:�T9:�+RTRV¬�B�����Ï�¬�7��zM,RS8;9k��L���£z���+�_�G���O9���´9:D+���T8ªRS��8�B:�;��A{HSB��;��B*?G8:9;8:�T�G���+L�F�¬
J�<¢8;?G��9:D+L§Ð!9:��L���<¢�z9���8I¤O��8;®����´¡6D�Ï�¬�@�D�A�E�@�D+Ñ�««+����?T�º¬�J_«�D+L�MEC²«îH)J,«�PQ8IRS8:L�M�?G8F¬�@FA�A�B�¬�P}D+=4����?�<¢D+?"F8;R�M��OL�DF<¢�z9:����L?�!R�©�<&��M�8:£��;¬�CED+L����T9:?T����R:¬
C�9VCED+�iRS8:? H�L��z¤�8;?G�T�zR)�G���9k��8:?G£�D�+�FRkD�¬£Q_«C�f«z¬4B��;��A�¬£��L&RS8;�TRS�´�+¦�?G8:��?G8:�T8:L�RkD{RS�z¤+8�9:�+L��G��<&8:?*D+�T�G8;R*��?T��9:�zL���<¢�OM�8:£z�:¬Ö«+����?GL�D+£
�+¦�C���L�8;RkDF?T�§Ð!9:�+L���<&��9:��@FÑ�¬�@�D��
H�Ï�A�s�«G���£�£z<0DFL�L¬���«¥¬zB:�;��Ñ�¬�·)L�9:��<&��£�8IRS8�DF�G�G8IR-<0DF?"+8IRS�-D+L�M�RG��8�9:?T���G��H)9;����L�RS?i��9:��L��G��<&��RS�z��L�9:�+?G?G8;£gDFRG����L
���Y#*#:£z8+¬Z«+����?GL�D+£��+¦�Ð!9;��L���<&��9f7#�OL�D+<&��9;��D+L�M�©1��L�RS?T��£¶@+A�¬Ù��sÔ�6Eû��Ñ�B�«G���£�£z<0DFL�L¬Ô�f«z¬5B��;�;D�¬£H�«Â�5«ORS?GD+M�8#=�D+£gD+L�9:8#M���L�D+<¢�z9:�8<�����8�?T��£�8��+¦M	��T9VD+£5�5��£z��9I�&D+L�M���?T��M���9;RG�z¤O�zR)�
�T����9���¶D+L�Mf�+¦£	�L�DFL�9:��D+£+<¢D+?"F8;R}£z��Lm{D+��8;�:¬�«+����?GL�D+£+�+¦�·)L�RG8:?GL�DFRS�z��L�D+£�C���L�8I�fD+L�M�Î��zL�D+L�9;8
Bp.O¬�Ñ�Ï�.6EOÑ�Ñ;��«

PQ8;RG8:L�M�?T8+¬C²« HKJ,«4D+L�M���«êN «¸��<&�zRS��¬4@+A�A�B�¬4�!?G8;9VD+��RS���+L�D+?T�§�GDV¤��zL���DFL�ME�4��?TRT¦r��£��z��D+£�£z��9:DFRS�z��LM<-7��
=��¨��C�C²¬Z«+����?GL�D+£Q�F¦!C��+L�8;RSD+?T�§Ð!9;��L���<&��9;�6s�D�¬B��;.6E�@�Bp�O«

PQ8;RG8:L�M�?T8+¬+C²«îH)J,«¥«¥¬+@FA�A�@�¬F©1��?T?G8:L�R/D+9;9:����L�R}M��OL�DF<¢�z9:�Q��L��T<0DF£�£¥HK���48:L#8;9:��L���<,��<&�OM�8:£z�:¬{CED+L����T9:?T����R:¬
C�9VCED+�iRS8:? H�L��z¤�8;?G�T�zR)��«

C�8;L�M��;#:D�¬fÐ�«z¬�B�����B�¬U��8VD+£�=����G�zL�8:�T�E9;�O9;£�8:�¨��L D �G<¢D+£�£��+�58;L 8:9;��L���<_��¬�J�<¢8;?G��9:D+L Ð-9;��L���<&��9��8;¤O��8I® D�B+¬Ù.���.6E£D�B�D�«
@��



Q#DF�G��L¬�«�« C²«/D+L�M�«�«÷>�«c������8;?G�;¬!@+A�A�B
D�¬¶·)L�¤+8:�iRS<&8:L�R&D+L�M¯RS��8¢9:��?T?G8:L�R�DF9:9:�+��L�R>��L¯RS��8&£��+L��E?T��L
D+L�M§RG��8f�G���+?TR�?G��L�¬�Î��+?TRS��9:��<&��L��Y<�«+����?TL�D+£Q�+¦�C���L�8;��¬5©1?T8:M��¥R�D+L�M-RªD+Lm���L���«Q#DF�G��L¬�«�«ÜC²«{D+L�M1«�«÷>�«p�����+8:?G�;¬�@FA�A�BV=¬{����8´��?G8;�G8;L�R¶¤FD+£���8´<&�OM�8:£��F¦�RG��8*9;��?G?T8:L�R�D+9:9;����L�R���D+�}=58;8:L
?T8nlT8:9IRS8;MM<�?G�+��L�M&���&RG��8����G��DF£��G���T�58;9;RS�;¬�CEDFLO���G9:?T����R:¬YH�L��z¤+8:?T�G�zR)���F¦MR1?T�zRG���G�¢©1��£z��<>=���D�«��=��TRT¦r8:£zM¬�C²«�DFL�MhG�«;���������/¬�B�����Ñ�¬�Î�����L�M�DFRS�z��L��/�+¦���L�RS8;?GL�D{RS���+L�D+£O<0D+9;?G�O8:9;��L���<&��9;�ª��C�·)� �!?T8:�G�;¬
©ªD+<,=�?G�zM���8
¡n«�#RGRG��¬O��«¥¬�B��;��@�¬��/8;�TRG��L��_D���?G8;�G8:L�RiHK¤FD+£���8�<&�OM�8:£��F¦5RG��8�9:��?T?G8:L�R1D+9:9;����L�R:<�Ð!¤O�zM�8:L�9;8�¦r?T��< Hí�&DFL�M
©ªD+L�D+M��gDFL�RS��<&8��G8;?G�z8:�:¬Z«+�+��?GL�DF£Q�+¦�·)L�RG8:?GL�DFRS�z��L�D+£}C¨��L�8;�¨DFL�M¨Î���L�DFL�9:8�B�B+¬�s�B:sFHks�Ï�A�«

�!£����T�G8;?:¬�©#« ·k«z¬QB:�;D;��¬ûH�L�M�8:?G�iRkD+L�M���L���?T8VD+£=����G�zL�8:�T��9;�O9:£z8:�:¬Z«+�+��?GL�DF£�+¦/Ð!9:��L��+<¢�z9��/8;?G�T�58;9;RS�¥¤�8;�#Ï�¬��B�EY.;.�«��9k��<&�zRTRTH��f?T���*N8+¬û�5«¥¬�B:�;�;D�¬�����8��zL�RS8:?TL�DFRG����L�DF£�RS?SDFL��G<&���T�G���+L¢�+¦8:9:�+L���<&��9LT���9;RG��DFRG����L��8<!Ð���8;9;RG�ª�+¦H�«Â�5«�=����G��L�8:�G�*9;�O9:£z8:�*��L&RG��8�©ªDFL�D+M���D+L¢8;9:��L���<,��¬?«+����?TL�D+£��+¦�·)L�RG8:?TL�DFRS�z��L�D+£�Ð!9;��L���<&��9;�s;s�¬�@;�;.6E�@�D�.�«����8���?T��L¬��5«ÜC²«�DFL�M N « ��«EN²����¬*B�����A�¬��!?T8:�G8;L�R>¤FD+£���8�RS8;�TRG�,�+¦�DFL°��L�RS8;?TRG8:<&�5��?GD+£!<&��M�8;£-�+¦ªRS��8
9;��?G?T8:L�R�D+9:9;����L�RV¬-«+����?TL�D+£�F¦�·)L�RS8;?GL�D{RS���+L�D+£}Ð!9:��L���<¢�z9:�L��¬�@+Ï�.6E�@��+Ï�«��<&�zRG�¬�7>«Ü©#«z¬QB����;��¬�Î��zL��zRG8��SD+<&��£z8���?G���48:?iRS�z8:���+¦�RG8:�iRS���+¦/RG��8_Ð-���TRS8;��L�Hn9���L¨D+�T�G8;R���?T��9:�zL���<&��M�8;£º¬«+����?GL�D+£��+¦�Ð!9;��L���<&8;RG?G��9;�!��Ï�¬B�BVÏ{HkB:s;D�«��<&�zRG�¬���«WN «�DFL�M$�4«Ù9���L¬�B��;��.�¬m��8:D+£=����T��L�8;�G��9;�O9:£z8f?G8VDF£��q#:DFRS�z��L��;¬�©ªD+?TL�8:���z8IH%���O9k��8:�iRS8;?#©1�+L�¦r8:?�H
8;L�9:8¾��8;?G��8;����LE�!��=�£���9f�¶��£��z9;��sÔ.�¬�@�s�Ï�E�@�D�A�«J���¬íG�«îHiC²«¥¬,B:�;��Ï�¬#©ªD+L(���
¤�8;?GL�<&8:L�R�����?G9k��D+�G8;��8�����£gD+�zL RS��8³?G8;9:8;L�ROH_«÷�5«ªL�8;R¨8����4��?TR§M�8�	�9:�¥RS�;¬«+����?GL�D+£��+¦�·)L�RG8:?GL�DFRS�z��L�D+£QÐ!9;��L���<&��9;��Ï;��¬�@+A�B�E�@�@;��«

Ï�A



��DF=�£�8�B
Ð!�TRG��<¢DFRS�z��Lm�+¦��ORS?T��9;RG��?SD+£}�/D+?SDF<¢8IRS8:?T�

�/D+?SDF<¢8IRS8:? ©1��L��iRkD+L�R#P¶DF=5��? Ð!L�M��+��8:L��+���#P}D+=4��?

¥ A�«öA�Ï�Ï�Ï§��B�«¥B�Bu@;.�¡ HkB
Ï�«÷��.��;�§��Ï�A�«zBp.��;��¡
Á A�«öA;��Ï�B¢��A�«ÜA�A+A�Ñ�¡
· B�«öA�A���D§�oA�«öA�A�A�Bu¡ B�«öA�A���D¨��A�«ÜA�A+A;D�¡
¼ B�«C��.���.m�oA�«öA�@�Bp��¡ B�«C�;D�A�s���A�«ÜA�@+@�Bu¡
¹ A�«¥Bp.+Ñ��m�oA�«öA�A��+Ï�¡ A�«¥Bp.+Ñ�.§��A�«ÜA�A;��s�¡
Ä A�«öA�s;sÔ.m�oA�«öA�A�A�Ñ�¡ A�«öA�s;sÔ.§��A�«ÜA�A+A�.�¡

á}ÔIà�ÖG×iå�Ó�ÞnÙ{Þ;Ú
Û ÞnÙ�ÚuÞnàºÞ-ÞIÕ�Ö�G?¥*HJI*KLGNM�O�K�a;ßFÞnÕ�à�ÖiÕºä÷_Iâ�ãáuÖ/ÚuÞnàºÞ-ÞIØuØ+ÖiÙ{Ú
Ûöí�ÝIÛ÷âIÖG×4Þ-øiÔIõªØuäÜÖ�àºÖ/Ú
ÖG×�øiÕ�ÛÜØ
à�ÛÜÔIÙ�Ônó�à�á{Ö�ÚuÞnàºÞ{â1 àKÞnÙ{ÚuÞIÕºÚ_ÖiÕºÕºÔIÕK×�ÞIÕ�ÖªÛÜÙ>Ø{ÞnÕºÖiÙ:à�á{ÖT×�ÖT×Tâ�¤{ÔIÕ�àºáuÖ�õªÔVÚuÖiäÙ]QÛöà�á>ÖiÙFÚ
ÔIÝ;ÖiÙuÔ;ß{×�äÜÞ�bFÔ;Õ\ß�à�áuÖ�Ø+ÖiÕºÛöÔ
Ú
Û øªß
àºÛöäÜÛ à^_�óxßuÙ{ø�à�ÛÜÔIÙ>ÛÜ×
P 5 À'QSR£7 ¹ Å À;T�5rë�»(R£7 0 ÌUT*Ç 0 Ì�V,¢p5rë�»XWY7�â

Ï�B



��DF=�£�8_@
C��+<¢8;L�RG���+¦�Ðc������8;L������o�´D+?T�gD+=�£z8:�² å� . å� Ë å� � å�

C�8VDFL A�«÷��D�Ñ�Ñ A�«Ü@+A;D+Ï A�«öA�A��+Ñ @�« @���s�D
�oA�«ÜA+A�.�Bu¡ ��A�«ÜA�A�B���¡ ��A�«öA�A�@+A�¡ �oA�«ÜA�@;�+Ï�¡

©1�O88ª&9:�z8:L�R��+¦/¤FD+?T�gDFRG����L A�«ÜA�s�@�� A�«öA��;.OB Ï�«ÜA�.OB�B A�«ÜA+Ñ�Ñ�.
�oA�«ÜA+A�@+Ñ�¡ ��A�«ÜA�A+Ñ�Ï�¡ ��A�«¥B���.���¡ �oA�«ÜA+A�s;s�¡

�ORkD+L�M�D+?GM§M�8I¤O�gDFRG����L A�«ÜA�s�@+Ï A�«öA�B�B:� A�«ÜA�B
Ñ;D;� A�«zB��+A�s
�oA�«ÜA+A�Ï�Ñ�¡ ��A�«ÜA�A�B
Ï�¡ ��A�«öA�A�B
A�¡ �oA�«ÜA+A;�;��¡

©1��?T?G8:£�DFRS�z��Lm<¢DFRS?T�@�² å� B A�«öÏ;D�Ñ�. H�A�«Ü@�@���@ A�«C��B:sÔ�. å� B H�A�«¥B�B:s�. A�«¥Bp��@�DË å� B H�A�«¥B
Ñ;D;�
� å� B

á}ÔIà�ÖG×iå � � Ú
ÖTÙuÔnàºÖT×-Ø{Õ�Ô
Ú
ß{ø�à�Û÷âVÛ à^_,×oáuÔ
økd
×Tòß¼ � Ú
ÖiÙ{Ônà�ÖG×�à�á{Ö�ÕKÞkà�ÛÜÔ�ÔnóQÝIÔ�â;ÖiÕºÙuõªÖiÙ:à-×oØ+ÖiÙFÚ
ÛöÙ{Ý;×!àºÔ¾þ�> [ òÖ¾ � ÚuÖiÙuÔIà�ÖT×
à�á{ÖF]�ÔIÕºäÜÚªÛÜÙ:à�ÖTÕ�ÖG×rà�ÕºÞnà�ÖT×Tò*£ �� Ú
ÖTÙuÔnàºÖT×�Ú
Ö�àºÕ�ÖTÙ{Ú
ÖTÚ þ�> [ â
ãáuÖ�øiÞnä ø�ß{äÜÞnà�ÛÜÔIÙ�ÔIó�à�áuÖ�Ö�í
ÔIÝ;ÖiÙuÔ;ß{×�×�áuÔ
økd
×4Û ×4Öií
ØuäÜÞIÛöÙ{ÖTÚ�ÛÜÙ
×�ÖTø)àºÛöÔ;Ù#ï{â êuâ 1 àºÞIÙ{ÚuÞnÕKÚ�ÖiÕºÕ�Ô;Õº×ÞnÕºÖ�ÛöÙ�Ø{ÞIÕ�ÖTÙ;àºáuÖT×�ÖT×Tâ

Ï�@



��DF=�£�8�Ï
J#����?G�:����<¢DFRS8f7�8;9:���T����L�����£z8:�*<´PQ8VDFM���L��¢C��OM�8;£

�o·i¡ �r·G·i¡ �r·G·T·i¡ �r·J�f¡ó�ÓZÒ/�*ô·Ý�õ}�qï�ÓZÒ
B A�«÷D;D��;D¨��A�«öA���@�D�¡ A�«CD��;.;.§�oA�«ÜA�s�Ñ�Ñ�¡ A�«÷D�D�@�B¢��A�«öA���B+Bu¡ A�«÷D���sÔ.§��A�«öA�s�D+Ï�¡$ å� A�«ÜA�B��+A¨��A�«öA�A�s�A�¡ A�«öA�Bp�+Ï¨�oA�«ÜA+A�Ï;D�¡ A�«ÜA�B:s�B¢��A�«öA�A�Ï;.�¡ A�«ÜA�@;.+Ñ¨��A�«öA�A�s�Ï�¡" å� A�«ÜA�A�B�B¢��A�«öA�A�A�B
¡ A�«öA�A�B�B¢�oA�«ÜA+A�A�Bu¡ A�«ÜA+A�B�B¢��A�«öA�A�A�Bu¡ A�«ÜA+A�Bu@§��A�«öA�A�A�Bu¡² å� A�«Â�;�FÑ��§��A�«öA�s�Ñ�B
¡ A�«÷�;.;��B¢�oA�«ÜA�s;s�@�¡ A�«Â�FÑ��;�§��A�«öA�sÔ�FÏ�¡ A�«Â�OB:sÔ.§��A�«öA�s�Ñ���¡. å� HkB�«öÏ�.;.FA§��A�«¥B�Bp����¡ HSB�«öÏ��+Ñ;D§�oA�«zB+B:s�@�¡ HkB+«ÜÏ�Ñ+A��m��A�«¥B�B:s�A�¡ HkB+«ÜÑ�B*s�D§��A�«¥B�Bp�às�¡Ë å� H)A�«ÜA���A�Ï§��A�«ÜA�Ñ���@�¡ U H�A�«öA�.�@FÏ§��A�«öA�Ñ�.�D�¡ U H)A�«öA;D�.;.m�oA�«ÜA+Ñ;D�@�¡ U H�A�«zBp.às�D§��A�«öA�s�Ï+Ñ�¡

ç Ò9>ZÙ��I�qÝ�ÙÖÒ5�
B A�«÷D;��B
A¨��A�«öA;D�s�Ï�¡ A�«CD;D�B
Ï¨�oA�«ÜA�D�Ï�Ñ�¡ A�«÷D�D�A�@§��A�«öA;D�Ï;��¡ A�«÷D+Ñ�s�@§��A�«öA�.�D�D�¡$ å� H�A�«öA��+Ï;.m��A�«öA�B
A�A�¡ H)A�«öA��+A�s¨�oA�«ÜA�B
A�Bu¡ H�A�«ÜA��às;s¨��A�«öA�A;��D�¡ H�A�«ÜA�s�@;�m��A�«öA�A;�+A�¡" å� A�«ÜA�A+A;�¨��A�«öA�A�A�B
¡ A�«öA�A�A;�¨�oA�«ÜA+A�A�Bu¡ A�«ÜA+A�A;�¨��A�«öA�A�A�Bu¡ A�«ÜA+A�A;�¨��A�«öA�A�A�Bu¡² å� A�« @+Ï�@+Ï¨��A�«öA�.;�+Ñ�¡ A�«Ü@�B:s��¨�oA�«ÜA;.;��D�¡ A�« @FÏ�Ñ�A¨��A�«öA�.;�às�¡ A�«zB�.;.�B¢��A�«öA�.+A;��¡. å� H�A�«÷�;.��+Ï§��A�«¥B�D�Ñ�Ñ�¡ H)A�«÷��D�A�B&�oA�«zB:D��;��¡ H�A�«Â�+Ï�B
Ñ§��A�«¥B�D�@às�¡ H�A�«ÜÑ�BVÏ�@m��A�«¥Bp.+Ï;.�¡Ë å� H�A�«÷��@��;.m��A�«¥B
A;��Ï�¡ H)A�«÷�+Ï;��.m�oA�«zB+B
A�@�¡ H�A�«Â�+Ï����m��A�«¥B
A;D+A�¡ H�A�«Â��D+Ñ�B&��A�«¥B
A;D�s�¡

� D M�¦lF ��«CD�@+Ï�@èD @�F ��« @+@�D;DîD s�F ��«Ü@�@�D��îDês�F ��@O«Â.�s�Ñ�s4DxB
@�F
� ��Hº¤+DF£���8V¡ �oA�«ÜA;��s;s�¡ ��A�«öA��;�FÑ�¡ ��A�«öA��;�FÑ�¡ �^s�«ÜÑ+Ð�Hn.�¡

á}ÔIà�ÖG×iå�ãáuÖ-øiÔIäÜßuõªÙ�á{ÖTÞIÚuÛöÙuÝ:×j5 ý 7^ék5 ý�Y 7ÕºÖiØuÕºÖT×�ÖiÙ:àK×¸âkÞIÕ�ÛÜÔIß{×ÛÜÙ{×oà�ÕºßuõªÖiÙ:à¶×�Ö�àº×QÚuÖT×ºø�ÕºÛCb+ÖTÚ#ÛÜÙ�×�ÖTø�à�ÛÜÔIÙ#ì{âÜëIâ%Ä_ÚuÖiÙuÔIà�ÖT×
à�á{ÖcâkÞIäößuÖ�ÔnóOà�áuÖ/à�ÖG×ràóxÔIÕ�Ô�âIÖTÕ�Û Ú
ÖTÙ;àºÛ ó'_VÛÜÙuÝ´ÕºÖT×oà�ÕºÛ ø)à�ÛÜÔIÙF×iâ�ãáuÛ ×4àºÖT×oà×oàºÞnà�Û ×ràºÛÜø/Û ×�Þ;×´_VõªØ
àºÔnà�Û øiÞIäöä÷_�Ú
Û ×ràºÕ�Û÷buß
àºÖTÚ[Z Z ]QÛ àºá
ÚVó�ÚuÖiÝIÕºÖiÖG×�ÔIó�óxÕ�ÖTÖTÚ
Ô;õ#âß�±ÒQÛÜÙ{Ú
Û øiÞnà�ÖG×�àºá{Þkà�à�áuÖ/ÖT×oà�ÛÜõ�Þkà�Ö�Û ×4ÙuÔIà�×oàºÞnà�Û ×ràºÛÜøTÞnäÜäC_�×�ÛöÝ;ÙuÛ�@+øiÞnÙ:àÞkà4àºáuÖÜ@�âIÖ¶Ø+ÖiÕKø�ÖTÙ:à�äÜÖ2â;Öiä�â1 àKÞnÙ{ÚuÞIÕºÚ�ÖiÕºÕºÔIÕK×5ÞIÕ�Ö�ÛÜÙ#ØFÞnÕºÖiÙ:à�áuÖG×oÖG×iâ

Ï�Ï



��DF=�£�8�s�ORSDFRS�z�TRG��9VDF£QC���<&8:L�RG�
7�DFRSD �r·i¡ �r·G·i¡ �o·T·G·i¡ �o·J�f¡

\8��
¸Á]�^.N_L«`)�aba�Á'�c���æ¿-)�
=dmÁ6���4Á8Á'
e%9a�Á��¿����%Á�e��
9gfm¿����;)�a\¿������"%��?�Sf"�� A�«C����D�A A�«C���;.�D A�«C����D�A A�«C���;��B
� A�«C��B
Ï;� A�«C��B
Ï;� A�«C��B
Ï;� A�«C��B
Ï;� A�«öÑ;��.�@ A�«öÑ;��Ñ�� A�«öÑ;��.;� A�«öÑ;��A�A½ ^n� � A�«öÑ�B�B
A A�«öÑ�A�Ñ;D A�«öÑ�A�sÔ. A�«öÑ�B
A�Ï

\h��
PÁ'�ji�_L«`)£Á'kl��¿^Á'
$�S�m)�no�,�2a"¿��?�æ¿�)6
� A�«öA�s�Ñ+Ñ§��A�«öA�A�Ï�.+¡ A�«öA�sÔ�FA�p A�«öA�s;s;��p A�«öA�s;s�.Np A�«öA�s�D;�Np
� A�«öA�Ñ�Ñ;.m��A�«öA�A�s;s�¡ A�«öA��+A�A A�«öA��+A�A A�«öA��+A�A A�«öA��+A�A A�«öA;D�Ñ+Ï§��A�«öA�A;��B
¡ A�«öA�����Ï A�«öA���D�s A�«öA�����A A�«öA��;.��

\h��
¸Á]�hqr_!s"a]�1mÁXdN���c��
9�8Ám)N��Á'am)r#"�4%h#"��ORSM�7�8;¤ A�«öA�B�D�B&��A�«öA�A�Bp�+¡ A�«öA�B�D�B�p A�«öA�Bp.FÑ�p A�«öA�B�D+A�p A�«öA�Bp.FÏ�p
J#��RG��9;��? A�«C��A�.��§��A�«öA�Ï�@+Ñ�¡ A�«C���+A�@Np A�«C��s��+A�p A�«C��s�D+Ï�p A�«C��Ï�����p

á}ÔIà�ÖG×iå�ãáuÖ�ø�Ô;äößuõªÙ�áuÖTÞ;Ú
ÛöÙ{Ý;×�5 ý 7^ék5 ý�Y 7�ø�Ô;Õ�ÕºÖT×�ØFÔ;Ù{ÚªàºÔ´àºáuÖ�øiÔIäÜßuõªÙ�áuÖGÞIÚ
ÛÜÙuÝ:×5ÛÜÙ�ã�Þ�b{äöÖ�ïuâ4Ó�ÞnÙFÞIÚ
Û ÞnÙ�Ú{ÞkàºÞ1ÞnÕºÖ�Gº¥�H
I�KtGNM�O�K a;ßFÞnÕ�à�ÖiÕºä÷_Iâ-ãáuÖªÚuÞkàKÞ�ÞIÕ�Ö*äöÛÜÙuÖGÞnÕºäC_fÚ
Öià�ÕºÖiÙ{ÚuÖTÚ�â´ãá{ÖªÚ{ÞkàºÞ#ÞnØ{ØFÖTÙ{Ú
ÛöífÝIÛ÷âIÖT×�Þ#ø�ÔIõªØuäÜÖ�àºÖ�Ú
ÖT×ºø�ÕºÛöØuà�ÛÜÔIÙfÔIó4à�á{Ö
ÚuÞnàºÞuâLá¶ßuõ�b+ÖiÕK×!ÛÜÙ>Ø{ÞnÕºÖiÙ:à�á{ÖT×�ÖT×!ÞnÕºÖE³�uvu�×ràKÞnÙ{Ú{ÞnÕKÚ�ÖTÕ�ÕºÔIÕK×/øiÔIõªØuß
àºÖTÚ,ß{×�ÛöÙ{Ý�à^]5Ô�ä ÞnÝ;×�ÔIó4àºáuÖ�Þnßuà�Ô
ø�Ô�âkÞnÕºÛ ÞnÙ{øiÖT×
Ônó¶à�áuÖ#õªÔIõªÖiÙ:à�ø�ÔIÙFÚ
Û àºÛöÔ;Ù{×Tâ<w ÛÜÙ{Ú
Û øiÞnà�ÖT×*àºá{Þkà1à�áuÖ#ØuÕºÖTÚ
Û ø)àºÖTÚ&õ1Ô;õªÖiÙ:à1Û ×1ÙuÔnà�×oàºÞkàºÛÜ×oà�Û øiÞIäöä÷_�Ú
Û6I+ÖTÕ�ÖTÙ;à1óxÕºÔIõ à�á{Ö
áuÛ ×ràºÔIÕºÛÜøTÞnä�õªÔIõªÖiÙ:à¶Þnà�àºáuÖ�@àâ;Ö!ØFÖTÕºøiÖiÙ:àQäöÖ\âIÖiä�â

Ï�s



��DF=�£�8¾�
J�£zRS8;?GL�D{RS�z¤+8�C��OM�8:£z��D+L�M�7�8:9:�z�G�z��L�����£�8:�
Ð!L�M��+��8:L��+��� ¶ ©1��L��iRkD+L�R

Ë ²
£gDF����8:Mó�Ó-Ò¶��ôÔÝ�õ}�qï#ÓZÒ

B H%s�«Ws�A�.FÏ§��A�«Ü@�B
A�@+¡ A�«CD�Ñ�Ñ�@§�oA�«Cs�A�Ñ�A�¡ A�«÷D�@FA�B&��A�«öA���@�.�¡$ å� A�«zB�����.§��A�«öA�Ï�Ï�B
¡ H�A�«öA�A�A�@m��A�«öA�A���@+¡TU A�«ÜA�B*s�Ñ§��A�«öA�A�s���¡" å� A�«ÜA�B
@��¨��A�«öA�A�A�s�¡ A�«öA�A�Ï�.§�oA�«ÜA+A�B�D�¡ A�«ÜA�A�B
A§��A�«öA�A�A�Bu¡² å� @O«÷��Ï;.+A¨��A�«Ü@+A�.�s�¡ B�«¥B�B�D�A¨�oA�«ÜA+Ñ�Ï;��¡ A�«¥B
A�B:s¨�oA�«zBVÏ�Ï�Ï�¡iU. å� �O«ÜÑ�s;��.§��A�«öÑ�s�D�s�¡ H)A�«C��A��+Ï§�oA�«zB*s�@�s�¡ HkB+«ÜÏ�.FA�s¨��A�«¥Bu@�BVÏ�¡Ë å� B+«zB
Ñ�sÔ.§��A�«Ws�A�Ñ�@+¡ H)A�«öA�.�B
Ï§�oA�«ÜA+Ñ�Ñ�Ñ�¡ U² å� ¡�& A�«Â��B
@�D§��A�«¥B
Ï;D�@�¡ç Ò9>ZÙO�;�qÝ\Ù´Ò4�
B H%s�«÷.;�+Ñ+Ñ§��A�«Ü@+Ï�A�.+¡ s�«÷�+A�Ï�@§�oA�«Cs�B
Ï�.�¡ A�«÷D������m��A�«öA;D���D�¡$ å� A�«zB
Ñ�s�B¢��A�«öA�Ï�����¡ H)A�«öA;�;D��m�oA�«ÜA+A;��.�¡ H�A�«ÜA��FA�@m��A�«öA�Bu@FÏ�¡" å� A�«ÜA�B*s;s���A�«öA�A�A�Ñ�¡ A�«öA�B���A¨�oA�«ÜA+A�B���¡ A�«ÜA�A+A;�§��A�«öA�A�A�Bu¡² å� @O«ÜÑ�@FÑ;�¨��A�«¥B��;��.+¡ A�«öÏ;��.��¨�oA�«ÜA+Ñ�Ñ;��¡ H)A�«öA�A�.�D§�oA�« @FÏ�A�Bu¡iU.Ùå� .O«zBp.àsÔ�§��A�«÷.�s;s�B
¡ A�«zB
Ï+A�Ï¨��A�«¥Bp.���.+¡ U H�A�«ÜÑ��FÑ�@m��A�«Ü@�Bp.às�¡Ë å� A�«öÑ;��Ñ;�¨��A�«Cs�@FÏ���¡ U H)A�«÷��s�B�� ��A�«¥B�B
A�@�¡² å� ¡�& A�« @;�FÏ�B �oA�« @FÏ;��s�¡ U

x ÓZô}�{�
B H�A�«÷.�s�Ñ�D§��A�«öA�Ï;D�A�¡$ å� A�«ÜA�Ï�D�Ï¨��A�«öA�A��+Ï�¡" å� A�«ÜA�A�@;�§��A�«öA�A�A�B
¡² å� A�«Cs;s�s�Ñ¨��A�«öA�Ï�Ï�Ï�¡. å� A�«÷���àsÔ.§��A�«¥B�B�Bp�+¡Ë å� A�«zB�D+Ï�@§��A�«öA�.+A��+¡� DîM�¦lF D�A�«Ü@�����DîD Ï,F ����«÷D+Ï�@;.èD @�F Ñ�«Ü@�@�D+ÑTD @�F

� ��HK¤FD+£z��8
¡ �º@O«Â.F8nHkB�B
¡ �`.�«÷�F8IHSB
Ï�¡ �oA�«ÜA�s;s;s�¡
Ï��



��DF=�£�8¾�§�o9;��L�RS��L���8;M�¡
J�£zRS8;?GL�D{RS�z¤+8�C��OM�8:£z��D+L�M�7�8:9:�z�G�z��L�����£�8:���8:9;��L�M�HK��?GM�8;?��4��£¥��L���<¢��D+£��ó�ÓZÒ/�*ô·Ý�õ}�qï�ÓZÒ ç Ò$>-ÙO�;��ï��V�nÙ´Ý\Ù´Ò4�
B H�A�«÷.�D;D+Ï§�º@�«Ü@;.;��s�¡ U ��«ÜÑ�B�D�s¨�º@O«ÜÑ�����A�¡$ å� A�«÷�+Ï;D+A§��A�«Ü@�D�Ñ;��¡TU H)Ï�«ÜÑ+Ï�Ï;D§��A�«Â�+Ñ+A;��¡" å� A�«öA�A�B*s¨��A�«öA�A�@�s�¡TU A�«ÜA�Bu@�D§��A�«ÜA�A�@�D�¡² å� B�«Ü@;.�BVÑ§��Ï�«Ü@�@+A�Ñ�¡TU B:��«Â������A§�´s�«ÜÏ�@��+Ï�¡. å� H2.�«C��@�B:D§�`.�«öÑ�s�Ï�A�¡ U B
A�«öÏ�Bp��B&�´D�«÷.���A���¡ UË å� B�«÷��@�s�A§�´s�«Ü@�@�s�Ï�¡ U A�«öÑ�Ï�s�D§�æ��«CD�@�@;��¡ U² å� V Ï�«÷.;�;.FA§�º@�«öA;��A�.+¡TU HkBVÏ�«Â.�.+Ï;�§�º@O«Â.+A���Bu¡$ å� V A�«öA�@�sÔ�m�oA�«ÜA�B
A�.�¡ A�«ÜA�D�@�@m��A�«ÜA�B��+A�¡. å� V �;��«Ü@+Ñ�Ï�A§�´��«Cs;D�@�D�¡ HSB�«öÏ�Ñ�.+Ï§��B:s�«Ü@;.;.+Ñ�¡iU² å� ôA$ å� H)A�«CD�A�@�s¨�oA�«ÜÏ�Bp.�@�¡ B�«Â����Ñ�@m��A�«Cs��;�;.�¡" å� ôÃ$ å� H)A�«öA�A�A;D§�oA�«ÜA+A�A�A�¡ H)A�«ÜA+A�Ï�A§��A�«ÜA�A+A���¡. å� ôÃ$ å� HSB�«Ü@���Ï�B&�oA�«ÜÑ�@�D;D�¡ A�«öÑ;�����§�oA�«C�;D�B
Ñ�¡iU² å� ôÃ.Ùå� H%s�«÷.�D�.FÏ§�`.�«÷��sÔ.;�+¡ U HSB:s�«Ü@;.+Ï;D§�´D�«C��.;.�Bu¡ U² å� ô�" å� A�«öA�A�s�Ñ§�oA�«ÜA+A�@+Ï�¡ A�«ÜA+A;��Ï§��A�«ÜA�A+Ï;D�¡.�å� ôÃ"�å� A�«öA�A;��@m��A�«öA�A;D�Ñ�¡ U A�«öA�B:s�Ï§�oA�«öA�B�B
A�¡ UË å� V A�«öA;D�@FA§��Ï�«Ws�@�D�s�¡TU H%s�«öA�.�@+Ï§�^s�«÷.�s�@�D�¡iUË å� ôÃ$ å� H�A�«öA�.+Ï;.m�º@�«Ü@;.+A�B
¡TU A�«÷.;��B:s¨�oA�«öÏ;D�sÔ��¡iUË å� ôÃ" å� A�«öA�A�@às¨��A�«öA�A���B
¡TU A�«öA�A�Bu@m�oA�«öA�A�Ñ�@�¡iUË å� ô ² å� H�A�«¥B�B
Ñ�s¨�º@�«CD;D�Ñ�Ñ�¡TU H�Ñ�«öA��+Ï�Ï§�^s�«Ü@���A;��¡iUË å� ôA. å� Hi@�«Ü@�B���@m�`.�«÷�;��D�B
¡ U H)Ï�«öÏ�Ñ�A;�§��B�B�«öA��+A�@�¡ U

� D M�¦0F ��«Â�às�Bp�îDö@qF
� ��Hº¤FD+£���8V¡ ��A�«öA�Ñ�@+Ñ�¡

á}ÔIà�Ö;å 1 àºÞIÙ{ÚuÞnÕKÚ#Ú
Ö2âVÛ Þkà�ÛÜÔIÙF×ÛöÙ�Ø{ÞIÕ�ÖTÙ;àºáuÖT×�ÖT×Tâ 1 ÖiÖ!ÙuÔIà�ÖG×�à�Ô�ã�Þ�buäÜÖ4iuâ
Ï�Ñ



��DF=�£�8�Ñ�ORSDFRS�z�TRG��9VDF£QC���<&8:L�RG�
7�DFRkD Ð!L�M�����«�¶ ©1��L��iRkD+L�R

Ë ²
£gDF����8:M @

Â
y ��?TM�8:?

\8��
¸Á]�^.N_L«`)�aba�Á'�c���æ¿-)�
=dmÁ6���4Á8Á'
e%9a�Á��¿����%Á�e��
9gfm¿����;)�a\¿������"%��?�Sf"�� A�«zB
A�D�s A�«CD;D���s A�«÷��Ñ�@�@ A�«C��Ñ����
� A�«ÜÏ;�+A;D A�«C��B
Ï;� A�«÷��BVÏ�. A�«C��B
Ï�� A�«ÜA�B��+Ï A�«öÑ�sÔ��B A�«ÜÑ;�;��D A�«CD;D;�+Ï½ ^�� � H�A�«zB:s�Ñ�Ñ A�«öÏ�A;D;D A�«ÜÑ�s�A�A A�«÷��@+Ñ+Ñ¶ H�A�« @�@às;s

\h��
PÁ'�ji�_L«`)£Á'kl��¿^Á'
$�S�m)�no�,�2a"¿��?�æ¿�)6
� A�«öA�s�Ñ�Ñ¨�oA�«ÜA+A�Ï�.�¡ A�«ÜA;D+A;D A�«ÜA�s��+Ñ�p A�«öA�sÔ�+Ï�p A�«ÜA�s;s�D�p
� A�«öA�Ñ�Ñ�.§�oA�«ÜA+A�s;s�¡ A�«ÜA;�+Ï�� A�«öA��+A�A A�«ÜA��FA�@ A�«öA��+A+A A�«öA;D�Ñ�Ï¨�oA�«ÜA+A;��Bu¡ A�« @;.às�@ A�«ÜA�Ñ+Ñ�BUz A�«ÜA�����s A�«ÜA;.;.�s1p¶ A�«öA�Ï�A;�¨�oA�«ÜA+A�Ï�Bu¡ A�«ÜA;�+Ñ�.

\h��
¸Á]�hqr_!s"a]�1mÁXdN���c��
9�8Ám)N��Á'am)r#"�4%h#"���RSM¨7�8;¤ A�«öA�B�D�B¢�oA�«ÜA+A�Bp��¡ A�«ÜA�s�B�D A�«ÜA�BVÑ�@Np A�«öA�Bp.;�Np A�«ÜA�@�@+A?z
J���RS�O9:�+? A�«C��A�.��¨�oA�«ÜA+Ï�@+Ñ�¡ A�«CD�.�s�Ñ�p A�«÷��s�.�s1p A�«C��A��;.Np A�«÷��B:s�Ï�p

á}ÔIà�ÖG×iå�Ó5ÔIäÜßuõªÙ�áuÖTÞ;Ú
ÛÜÙuÝ;×Tåo{$|�} ~+¨C§[R�ÕºÖ�óxÖTÕº×�àºÔ�à�áuÖ�õªÔVÚuÖiäP]QÛöà�á&ÖiÙ{Ú
Ô;ÝIÖTÙuÔIß{×�ä Þ�b+ÔIÕGòJ��~]|��LOcK'|NO�H´ÕºÖ�óxÖTÕº×�àºÔ�à�á{Ö
õªÔ
Ú
Öiä�]QÛ àºá�Þ-øiÔIÙ{×oàºÞIÙ;à¸]5Ô;Õ�ä Ú1ÛöÙ:à�ÖTÕ�ÖG×rà5ÕºÞnà�ÖIò �^� Kh¨n¨�¥]}�ÕºÖ�óxÖTÕº×�à�Ô!àºáuÖ¶äÜÖTÞ;Ú
ÛÜÙuÝ-õªÔ
Ú
Öiä+×oÔ;äCâ;ÖTÚ�ÞI×º×�ßuõªÛöÙuÝ!Ø{Õ�Ô
Ú
ß{ø�à�Û÷âVÛ à^_
×�áuÔ
økdV×�óxÔ;äöäÜÔ�]¢Þ�×�ÖTøiÔIÙ{ÚVégÔIÕKÚ
ÖTÕmÿ�ÞnÕ`dIÔ�â�ØuÕºÔVøiÖT×º×iò �'|�}`~]Ht}�¥*H�Õ�ÖióxÖiÕK×OàºÔ�à�áuÖQäÜÖTÞ;Ú
ÛÜÙuÝ!õªÔVÚuÖiä{×�ÔIä÷âIÖGÚ-ß{×�ÛöÙ{Ý-ÞnØuØuÕºÔSí
Ûöõ�Þnà�Ö
Ú
ÖGø�Û ×oÛÜÔIÙ#Õ�ß{äöÖG×�à�á{Þnà¶ÞnÕºÖ�×�ÖTøiÔIÙ{Ú
é�Ô;ÕºÚ
ÖTÕ5Ø+ÔIä÷_VÙuÔIõªÛ Þnä ×ÛöÙ#àºáuÖ!ÖiäÜÖiõªÖiÙ:àK×Ônó�à�áuÖ-×oàºÞnà�Ö�âIÖGø)à�Ô;ÕTâ4Ó�ÞIÙ{ÞIÚ
Û ÞnÙ#ÚuÞkàKÞ�ÞnÕºÖ�Gº¥�H
I�KtGNM�O�K a;ßFÞnÕ�à�ÖiÕºä÷_Iâ-ãáuÖªÚuÞkàKÞ�ÞIÕ�Ö*äöÛÜÙuÖGÞnÕºäC_fÚ
Öià�ÕºÖiÙ{ÚuÖTÚ�â´ãá{ÖªÚ{ÞkàºÞ#ÞnØ{ØFÖTÙ{Ú
ÛöífÝIÛ÷âIÖT×�Þ#ø�ÔIõªØuäÜÖ�àºÖ�Ú
ÖT×ºø�ÕºÛöØuà�ÛÜÔIÙfÔIó4à�á{Ö
ÚuÞnàºÞuâLá¶ßuõ�b+ÖiÕK×!ÛÜÙ>Ø{ÞnÕºÖiÙ:à�á{ÖT×�ÖT×!ÞnÕºÖE³�uvu�×ràKÞnÙ{Ú{ÞnÕKÚ�ÖTÕ�ÕºÔIÕK×/øiÔIõªØuß
àºÖTÚ,ß{×�ÛöÙ{Ý�à^]5Ô�ä ÞnÝ;×�ÔIó4àºáuÖ�Þnßuà�Ô
ø�Ô�âkÞnÕºÛ ÞnÙ{øiÖT×
Ônó¶à�áuÖ#õªÔIõªÖiÙ:à�ø�ÔIÙFÚ
Û àºÛöÔ;Ù{×Tâ�� ÛÜÙ{Ú
Û øiÞnà�ÖT×*àºá{Þkà1à�áuÖ#ØuÕºÖTÚ
Û ø)àºÖTÚ&õ1Ô;õªÖiÙ:à1Û ×1ÙuÔnà�×oàºÞkàºÛÜ×oà�Û øiÞIäöä÷_�Ú
Û6I+ÖTÕ�ÖTÙ;à1óxÕºÔIõ à�á{Ö
áuÛ ×ràºÔIÕºÛÜøTÞnä�õªÔIõªÖiÙ:à¶Þnà�àºáuÖ!ÔIÙ{Ö!ØFÖTÕºøiÖiÙ:àQäöÖ\âIÖiä�ÞIÙ{Úmw³Þnà�àºáuÖ�@àâ;Ö!ØFÖTÕºøiÖiÙ:àQäöÖ\âIÖiä�â

Ï�.



Ï;D



Ï;�



s�A



s�B



 

 

Recent working papers 
 
2002-02 Marc-Andre 

Letendre 
 

The Effect of Restricting Asset Trade in Dynamic 
Equilibrium Models 

2002-01 Marc-Andre 
Letendre 
 

Semi-Parametric Predictions of the Intertemporal 
Approach to the Current Account 

2001-07 M. Browning 
 
 

Which Demand Elasticities Do We Know and Which 
Do We Need to Know for Policy Analysis? 

2001-06 K. S. Chan 
S. Mestelman 
R. Moir 
R. A. Muller 
 

Heterogeneity, Communication, Coordination and 
Voluntary Provision of a Public Good 

2001-05 M. Bilodeau 
J. Childs 
S. Mestelman 
 

Volunteering a Public Service: An Experimental 
Investigation 

2001-04 Robin Boadway 
Katherine Cuff 
Maurice Marchand 
 

Equalization and the Decentralization of Revenue-
Raising in a Federation 

2001-03 A Johri 
M-A Letendre 
 

Labour Market Dynamics in RBC Models 

2001-02 R A Muller 
A L Robb 
A Diener 
 

Inferring Willingness-to-Pay for Health Attributes of 
Air Quality Using Information on ranking of 
Alternatives and Cognitive Ability of Respondents 

2001-01 
 
 

John B Burbidge 'Awkward Moments in Teaching Public Finance'  
John F Graham Lecture at the Atlantic Canada 
Economics Association Annual Meetings 
 

2000-06 Alok Johri  
Lohn Leach 

Middlemen and the Allocation of Heterogeneous 
Goods 
 

2000-05 John B Burbidge  
Gordon M Myers 
 

Tariff Wars and Trade Deals with Costly Government 

2000-04 Donald Dawson  
Lonnie Magee 

The National Hockey League Entry Draft, 1969-1995:   
An Application of a Weighted Pool-Adjacent-Violators 
Algorithm 
 

2000-03 Neil Buckley   Value Orientations, Income and Displacement Effects, 



 

 

Kenneth S. Chan   
James Chowhan   
Stuart Mestelman  
Mohamed Shehata 
 

and Voluntary Contributions   
                                 

2000-02 R Cooper  
Alok Johri 
 

Learning by Doing and Aggregate Fluctuations 

2000-01 Yorgos Y. 
Papageorgiou  
David Pines 
 

Externalities, Indivisibility, Nonreplicability and 
Agglomeration 

 
  
 


