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ABSTRACT

I investigate how the the threat of union organization affects the wage paid to nonunion workers.
I start by outlining the standard model of wage determination by a nonunion employer when faced
with the threat of union organization. The model suggests that the nonunion wage will be directly
related and the union wage gap will be inversely related to the threat. I use repeated cross-section
data from the CPS from 1977-2002 to develop a measure of the threat as the predicted probability
of union membership. I use this measure to estimate earnings functions that use several sources of
variation in the likelihood of union membership to identify the threat effect in a manner that reduces
the likelihood of omitted variable bias. Finally, I investigate two cases where there has arguably
been a change in the likelihood of union organization that is not correlated with changes in the

demand for labor. These include the wage changes surrounding the introduction of right-to-work

(RTW) laws in two states during the period studied and wage changes surrounding deregulation of

key industries in the late 1970s and early 1980s. The results are mixed. The preferred estimates from

the analysis using predicted probability of unionization as the threat measure, imply very little

relationship between either nonunion wages or the union wage gap and the threat. The estimates that

rely on the introduction of RTW laws show a significant relationship between nonunion wages and

the introduction of RTW laws in one of the two states. Stronger evidence of threat effects is found

in the experience of deregulated industries, where regulation was a central factor in union strength.

Henry Farber
Industrial Relations Section
Firestone Library
Princeton University
Princeton, NJ 08544-2098
and NBER
farber@princeton.edu



� �������	��

�����	�����

�.��9ºA�9;£BH?<���9Á�K�¯H³�K¨���F± 1��<?���1>´<?� ����9º ���<��G9BAY#=�ª����9B>´�w:K9BFr����9ºH³�7>@���f «�KF/��9;F®�7�¯�G��9Á�&�(9;�f�G<?9����
£B9;���� �F/©4���K>*<?¬mE]��F/�ª�K���.<�¬­E1H?<?£B�7��<�����>2����F�����9��(�K��9B>��K�h�(�KFG¦K9;FG>;J]E«�7F@��<�£B �H?�KFGHµ©­���KF*�G����>@9½�*���­�KF@9
H?9;>G>�>G¦f<?H�H?9;AD§��&�4���1<?>*>@�G �A1©�J��( 1>G9�A��7�ª����FG��¬ ����9��( �FGF@9B����
V��E� 1H³�7�G<?���4#% �F/:�9�©dÃÄ��
¥#1Å.��F@��¬ n I��78
���1FG�� ��K�À�K6K6������¶<?��:�9;>@�G<?���7�G9�����9½9�Ç=��9;���$�G�m�*��<�£ª�®�G��9����7��9B>��K�u�1���f ���<?�K�r�¥��F@¦K9BF@>��KF@9½�7¢»9;£;�G9BA
¨�©r����9�����F@9°�7�$�K�· ���<?�K��<?¡B�7��<����®�K��ADJã¨�©®9�Ç=��9;��>G<����DJ����w� ����9½A�9B£;H?<���9�<?�® ���<?�K�0¬m9B¬¤¨�9BF@>G��<�E4�w:�9;F
���1<?>.E�9BFG<��%Ar�«�7>$��¢»9;£;��9;A®�G��9����7��9B>��K�h�(��F@¦K9;FG>B§

+g9;�*<?>$Ã n I���8�Åh<?A�9;�f�G<�É«9;>��&�(�½9;¢]9B£���>2�K�» 1��<?���1<?¡°����<?�K�¤��������9.�(�K��9;>¥�K�]�����f ��1<?�����¥��FG¦79BFG>;§��.��9
É«F@>@�m<?>����@>@E�<?H�H?�w:�9;F¤9;¢]9B£����º���«���¶FG9B>@ �H��G>���FG��¬¹�ºF@9BA� 1£;��<����N�K�� ���<����N9B¬mE�H?�w©=¬­9;���¶A� �9´���Á���19
<?�1£BFG9B�K>G9­<?�º����9­ ���<����²�(�K��97§r�.��9¼�¥��FG¦79BFG>¯�*���À�KF@9¼���4H?���1��9BF�9B¬mE�H��~©K9BA¾<?�¾�G��9¼ 1��<?���²>G9;£;�G��F
¬m�~:K9±���Á���19´�����f ���<����N>G9B£�����F;J¥F@9B>@ �H��G<?���Á<��N�K�N<?��£;FG9°�7>G9´<?�dH?�K¨���F�>@ �E�E�Hµ©d<?�,�G�«�7�¶>G9;£;�G��F¤���«���
FG9;A� �£;9B>�����9m9��f �<�H?<?¨1FG<? 1¬ �(�K��97§­�.�19m>@9B£;����AÈ<�>�����9��/�G��FG9B�7�½9;¢]9B£����r���«�7�½F@9B>G 1H���>���F@��¬ �rA�9B>@<?F@9
¨�©´�����f ��1<?���®9B¬mE�H?�w©K9BFG>.�G�­�°:K��<?A® ���<�����<?¡B�7��<����±¨�©´E�F@�w:%<�A�<?�1�m�1<?����9;F����7��9B>*�������19B<?F��¥��F@¦K9BF@>B§��

���K>G9B� Ã n I��KI�Åm�7��A���>@��9B�%��9BH��G9BF;J! K������>@���DJ*�K��A�
V9B�1£°�°:�9;H¶Ã n I�����Å�E�FG9;>G9B���´¬m�=A�9BH�>m�7�����7��9
>G9��G�G<?���$¨f©��1���f ���<?�K��9B¬mE�H��~©K9BF@>h�G�«�7�·�K£B£;�� ����·9�Ç%E�H?<�£B<��GH�©$����Fh�G��92FG��H�92�7����<�����9BFg�(�K��9;>·<?�½A�9���9BF@FG<����
 ���<����½��FG���7��<?¡B�7��<����D§g�&������92>��K¬m9�>GE�<�FG<µ�°J�+-�K¡B9B�KF¥Ã n I�ÆK8�Å»A�9;:K9BH���E�>u�*¬m�%A�9;H��K�%���K�K9¥A�9���9;FG¬m<?�«�7�G<?���
¨�©²�����f ���<����,9B¬mE�H��~©K9BF@>¯�*��9;FG9­�G��9B>@9±9B¬mE�H��~©K9BF@>�¨�9°�KF½£B��>/��>��G�À�°:��K<?AÈ�KFG���K�1<?¡°����<?�K�DJ-¨� 1���G��9B>@9
£B�K>@��>¯�KF@9­���7�¯A1<?FG9;£;�GH�©Á<��º�G��9¶����FG¬ �7����<�����9BF��(�K��9;>B§´�*��>G9;� Ã n I���I�Å$É���A�>¯�G�«�7���(�K��9B>½�K�(¨]�K�G�
 ���<����­�K��Am�����f ���<����m�¥��F@¦K9BF@>��KF@9*E]��>@<��G<�:�9;H�©�FG9BH?�7��9;Am�G�½�G��9.��F��K£���<����¶ ���<?�K��<?¡;9BAm<?������9;<?F�<���A� �>/��F@©
Ão<���A� �>/��F/©� ���<?�K��A�9;��>G<µ�&©�Å�JK�*��<�£ª��<?>h£B�K��>G<�>@��9;���·�*<��G���*����F@9°�7�V9;¢]9B£��°§�Â«F@9B9B¬­�K�¯�K��A¤349BA��7¢ÁÃ n I�Æ n Å
É«��A��G�«�7�°J��*�1<?H?9( ���<?�K�¤���K�K9B>2�KFG9.E���>@<���<µ:�9;H�©¯FG9BH?�7��9;A¤����<?�1A� �>@�GF@©� ���<?�K��A�9B��>@<��&©KJ=�1���f ���<?�K�¶�(�K��9;>
�KF@9��1�K�2>@©=>@�G9B¬­�7��<�£°�KH�H�©¤F@9BH?�7��9;Am�G�¯<���A� �>/��F@©¤ ���<?�K�­A�9;��>G<µ�&©�§�+g9;�*<�>�" >�Ã n I�Æ���Å·>G �F/:�9;©­>G 1����9B>/��>����«���
�����f ��1<?�����(�K��9;>��KFG9¥E]�K>G<��G<�:K9BH�©�F@9BH?�7��9;A������G��9�<���A� �>/��F@©½ ��1<?���¤A19B��>@<��&©¯¨� 1�u�G�«�7�·�G��<?>VFG9;H³�7�G<?����>@��<?E
<?>.�1�K�$�K>.>@�GFG�����­�K>.�����7�.���� ���Ar����F. ��1<?���´�¥��FG¦79BFG>;§

Ê ÷hò Û/Ù�Î~Ñ"ÏÄ×�ÝwÐ�ö~×$#�Ñ"Ï�ÐÄì?Ù;Ñ�Í~×/Ñg×�%�×@Û
Ð�ÏhÙ ò Î~Ì~ÒØÙ�Ì�ÏhÙ�Ì�ýDÓ	��×GÏgÒÔÏgÙ�Ì�Ð�ö~×�ýDÓ	��×GÏDÙ ò ÐÄö�×�Î~Ì~ÒØÙ�Ì�ð�×/ð¥à7×@Ñ�Ï-ÐÄö~×@ð.Ïo×@ÕÜå;×@Ï@ï
& ÏoÐÄÒØð.ÓªÐ�×@Ï*Ù ò ÐÄö~×�Î~Ì~ÒØÙ�Ì~ì?Ì~Ù;Ì°Î~Ì~ÒØÙ�Ì´ýDÓ	��×¯ÍwÒ'%�×/Ñ�×/ÌBÐ�ÒØÓ�ÕhÑ"Ó�Ì��;×���×@Ì~×/Ñ"Ó�ÕØÕÜá¼×@ÏoÐÄÒØð.ÓªÐ�×@Í´Î�ÏÄÒØÌ��mð�ÒÔÛ
Ñ�Ù�ì³×@Û
Ù;Ì~Ù�ð�ÒÔÛ�Í~ÓªÐ"Ó
��×@Ì~×/Ñ"Ó�ÕØÕØá(Ñ"Ó�Ì ��× ò ÑÄÙ;ð ù@è2ÐÄÙ*í�ê�ô7×@Ñ�Û/×/ÌBÐ@ïãß=×/ýgÒÔÏ)(où@î+*-,~Ý�ùGî�é-*�.«ô~Ñ�×@ÏÄ×/ÌBÐ"Ï»Ó(Û
Ù;ð�ô~ÑÄ×@ö~×/Ì7ÏoÒØå�×·Ó�Ì�Ó�ÕÜáwÏÄÒØÏDÓ�Ì7Í*Ñ�×/å°ÒÜ×@ý-Ï»Ù ò×@ÏoÐÄÒØð.ÓªÐ�×@Ï·Ù ò Ð�ö~×(Î~Ì~ÒØÙ�Ìwì³Ì~Ù�Ì°Î~Ì�ÒÜÙ;Ì½ýDÓ	��×¥ÍwÒ'%�×/Ñ�×/ÌBÐ�ÒØÓ�Õ�ï2øVÏ·Î~Ì~ÒØÙ�Ì½ð�×@ð2àK×/Ñ"Ïoö~ÒØô½ö7Ó�ÏuÍw×@Û/ÕÜÒØÌ~×GÍ�Ý ò ×/ý»×/Ñuý»Ù�Ñ�ú�×/Ñ"Ïgö�Ó�å;×Ñ�×@Û
×@ÒÜå;×@Í�ÐÄö~ÒÔÏ-ýDÓ	�;×�Ó�ÍwåªÓ�ÌBÐ"Ó	��×;ï]ÿ»Ó�Ñ"Í/(?í�è;è~ù0.1#�Ì7Í~ÏgÐ�ö�ÓªÐgÐ�ö~×2Íw×GÛ
ÕØÒÜÌ~×�Ù ò Î~Ì~ÒØÙ�Ì�ÏgàK×
Ð�ý»×/×@Ì�ÐÄö~×�ð�ÒÔÍ°ì�ùGî�2�è43 ÏgÓ�Ì�Í$ÐÄö�××@Ó�ÑÄÕØá�ù@î;î�è53 Ï@Ý;ýgÒÜÐÄö ò ×@ý]×@Ñgý]Ù;ÑÄú;×/Ñ"Ï�Ñ�×@Û/×/ÒØåBÒØÌ��¥ÐÄö~×uýDÓ	�;×·Ó;ÍwåªÓ�ÌBÐ�Ó ��×�ÝwÛ@Ó�Ì�Ó�Û/Û/Ù�Î~ÌBÐ ò Ù�Ñ-Ó�ô~ô~Ñ�Ù�6°ÒØð.ÓªÐ�×/ÕØá�í�è¥ô7×@Ñ�Û/×/ÌBÐgÙ òÐÄö�×�ÒÜÌ�Û/ÑÄ×GÓ�ÏÄ×VÒØÌ�ð.Ó�ÕØ×�ý»Ó ��×·ÒÜÌ~×07BÎ�Ó�ÕØÒ Ð�á�Ùªå�×/Ñ»Ð�ö�ÓªÐ-ôK×/Ñ�ÒÜÙwÍ�ï

n



� ��9;��9BFG�KH�E�F@��¨�H�9B¬ �*<��G�^����909B¬mE�<?F@<?£°�7H.H?<��G9BFG�7�� �F@94�K�^����94����F@9°�7�´9�¢»9;£;�´<�>­�G�«�7�±<µ�¼<�>¼���7�
£BH�9°�KF��1�~� ���r¬m9°�K>@ �FG9¤�G��9�����F@9°�7��<µ��>G9;H��
§¯�.��9­9�Ç%<?>@�G<?���´H�<��G9BF����� �F@9¤ �>G9;>¯<���A� �>/��F/©À ���<����ºA�9B�1>G<��&©
���d¬m9°�7>G �F@90����94����F@9°�7�BJ$¨� %�±����9;FG9º�7�¼H?9B�K>@�±�&�¥�dE��K��9;�f�G<³�KH�H�©N<�¬­E���F@���K���¼E1FG��¨�H�9B¬m>¼�*<��G�^���1<?>B§
Â·<�FG>@�BJ%�G��9�����F@9°�7�*9�¢»9;£;��FG9;H?<�9B>����´�G��9����������
	����=9�¢»9;£;�*�K�h���19������f ���<����´���K�K9����´����9�E�F@��¨«�K¨1<?H?<µ�&©
�K�� ���<?�K��<?¡B�7��<���������F´�����f ��1<?��� �(��F@¦K9;FG>B§ �"�4<�>r���K�4�7�4�KH?H�£BH?9B�KF´���«���®�G��<?>r¬­�KFG�K<?�«�KH$9;¢]9B£��0<�>
E���>G<µ��<�:K9BHµ©ÁFG9;H³�7�G9BAº���®<?��A� 1>@��F/©º ���<����¾A19B��>@<��&©�§´#%9B£;����ADJh����9;FG9±�7FG9¶E]�7��9B���G<³�KH�H�©À>@9BF@<?�� �>���¬m<��@��9;A
:7�KFG<?�K¨�H�9(E�F@��¨�H?9;¬­>·<?�¶ �>G<��������1<?>�¬m9°�K>@ �FG97§u�&������9.£;FG��>@>/¸&>@9B£���<?�K�DJf<���¬­�°©¤¨�9����«�7�� 1��<?���1>��KFG9.¬m��FG9
>G 1£B£B9;>G>/�� �H�<?�Á��F@���K��<�¡B<?�1�­�¥��FG¦79BFG>½<?�Á�1<?���0�(�K��9¶<���A� �>/��FG<�9B>;§¯�h�±����9�9�Ç=��9B���������7������9;>G9���¬m<��@��9;A
�o�K£�����F@>u�KF@92É1Ç%9;A��~:K9BF·�G<?¬m9KJ� �>G9(�K�«FG9;E]9B�7��9;A¤£BF@��>G>
¸&>@9B£;�G<?����A��7�ª�*�*<����¯<?��A1 �>@�GF@©�É1Ç%9BA�9�¢»9;£;��>·£B�� �H�A
9BH�<?¬m<?�«����9$�G��<?>*E�F@��¨�H�9B¬®J�¨� 1�*���19BFG9¯�KF@9½F@9°�K>@����>*���¶>G 1>GE�9B£;�$���«�����G��9BF@9½�KFG9���<�¬­9�¸":7�KF/©%<����¤�o�K£�����F@>
�����7���7¢]9B£;��¨��K���r<���A� �>/��F@©± ���<?�K�´A�9B��>@<��&©®�K�1Ar�(�K��9;>B§¥Â«��F�9�Ç1�K¬mE�H�9KJ�<µ�*¬­<������.¨]9��G�«�7�*<���£BF@9°�K>@9BA
<?���G9BFG���7��<����«�KH-£B�K¬­E�9;�G<���<����®�7���G��9¤<���A� �>/��F@©®H�9;:�9;H·F@9BA� �£;9B>�A�9;¬¼�7��A0����F�H?9;>G>/¸">G¦f<?H�H?9;A4�¥��FG¦79BFG>��7��A
¬­�K¦K9;>�<µ�*�«�KF@A�9BF.���¶��F@���K��<�¡B9��¥��FG¦79BF@>B§

�c��<?H�9*�·A��¯���K�2�«�°:�9��½£;��¬­E1H?9;�G9*>G��H� 1��<�������������9;>G9�E1FG��¨�H�9B¬m>BJ��uE1FG9B>@9B����>@9;:K9BF��7H»�KHµ��9;FG�«�7�G<�:K9B>B§
�h>@�ª�7F@�2¨�©��� 1�GH?<?�1<?�����G��9.>@���K��A«�7FGAm¬­�=A�9BH1�K�]�(�K��9*A�9���9;FG¬m<?�«�7�G<?����¨f©����1���f ���<?�K�m9;¬­E1H?�w©�9;F��*�19B�
�o�K£;9BA´�*<��G�±����9��G��FG9B�7�*�K�h ���<����´��FG���K��<?¡B�7��<����D§V�¥ �>@9�����<�>�¬­�=A�9;H]����>@��9BA®>G�K¬­9�H�<?�������K�´���w�Y���19
���1FG9°�����K�� ���<?�K��<?¡B�7��<����DJg���w�¥9;:�9;F¤¬m9°�K>@ �FG9;ADJu¬m<?�����½�7¢]9B£��¯�G��9­�(�K��9mF��7�G9¼�7��AÈ���19­ ��1<?���º���7��9
���KE»§·�.��9�¬­�=A�9;H�>G ��K��9B>/��>����«���2�G��9.�����f ��1<?���¶���7��9.�*<?H?H%¨]9.A1<?FG9;£;�GH�©¤F@9BH?�7��9;A­�7��Am�G��9* ���<����¤���7��9
���KE­�*<?H?H�¨�9�<?��:�9;FG>@9BH�©¼FG9;H³�7�G9BA¼�G������9��G��FG9B�7���7�V 1��<?���¼��FG���7��<?¡B�7��<����D§V	$9�Ç=�BJ��� �>G9�F@9BE�9°�7�G9BA´£BF@��>G>
¸
>G9;£;�G<?���®A«�7���¶��F@��¬ ���19¤��
2#r��F@��¬ n I����~¸/�76�6��¯���mA�9�:�9BH���EÀ�¶FG<�£ª��9BF�¬m9°�K>@ �FG9��K�V����9�����F@9°�7�$�K>*���19
E�F@9BA�<�£;��9;AºE�FG��¨��K¨�<?H�<��&©®�K�2 ���<����Á¬m9B¬¤¨�9BF@>G��<�Eº�K>��¼�� ���£���<?�K�Á�K�2<?��A�<µ:=<?A� «�7HVA�9;¬­�K��F��KE1��<?£;>BJ»©K9°�KF;J
<?�1A� �>@�GF@©KJ»�K�1AÀ>@���7��9½�K��F@9B>G<�A�9B�1£B9K§��� �>@9����1<?>�¬­9B�K>G �F@9½�G�¼9;>@��<�¬¼����9½9°�KF@��<?���K>��� ��1£;��<�����>*���«���� �>@9
>G9�:�9;F��KH«>@�� �FG£;9B>��K�«:7�KF@<³�7�G<?���¯<?���G��9�H�<?¦K9;H?<����%�=A½�K�ã ���<�����¬­9;¬¤¨�9BFG>@��<?E¯����<?A19B����<µ�¿©½�G��9(�G��FG9B�7��9;¢]9B£��
�K��Aº<µ��>�£ª�«�K�1��9¶�~:K9BF���<�¬­9¯<?�²�±¬­�K����9;F����«�7��F@9BA� 1£B9B>����19�H?<?¦79BH�<?���=�%A4�K�¥��¬­<µ�G�G9BA0:7�KF@<³�K¨�H�9�¨�<?�K>B§
�*9B>/��<?¬­�7�G9¤>G9�:�9BFG�KH�>GE�9B£;<�É«£B�7��<�����>��G�«�7��F@9BHµ©0��� n Å��*<��G��<?�%¸"<?��A1 �>@�GF@©0�K��AÀ�*<��G��<?�=¸&>@���7��9½:7�KFG<?�7��<����DJ
��Å��*<����1<?�%¸">@�ª����9.:7�KFG<?�7��<����¼�7H?����97J1�7��A´8�Åu�*<��G��<?�%¸"<?��A1 �>@�GF@©�:7�KFG<?�7��<����m�KH?�K��9K§�ÂV<?�«�KH�H�©KJ���<?��:�9;>@��<����7�G9
�&�¥�m£B�K>G9;>.�*��9BF@9�����9;FG9��«�K>*�7FG�� «�7¨�H�©­¨]9;9B�®�¤FG9;A� �£���<?�K�´<?�±���19�H?<?¦79BH�<?���=�%Am�K�h ���<����±��F@���K��<�¡°�7�G<?���
�����7�(<�>¥�1�K��£;��FGF@9BH³����9BAm�*<��G�±�¯F@9BA� 1£;��<����±<��­���19�A�9;¬¼�K�1A­����F2�����f ���<����¼H?�K¨���FB§V�.��9B>@9�<?��£;H? �A�9*���19
�(�K��9�£ª�«�7����9B>�>@ �FGF@�� ���A1<?�����G��9�<��f�GFG�=A� �£���<?�K�¤�K�ãFG<������@¸����7¸��(��F@¦mÃÄ�·����ÅhH³�°�*>·<����&�(��>/�ª�7�G9B>�A� 1FG<?�1�
���19¼E�9BFG<��%A¾>@�G �A�<?9;AcÃo�&A��K���À<�� n I�Æ�
4�K��Ad��¦fH?�K����¬­�®<��d�K6K6 n Å��K��A¾�(�K��9¼£ª�«�K����9;>¤>G 1FGFG�K ���A�<����

�



A�9;FG9B�K �H³�7�G<?���­�K�-¦K9�©¼<���A� �>/��F@<?9B>(<?�­�G��9�H?�7��9 n I��K67>��K��A¼9°�KF@H�© n I�Æ�67>�ÃÄ�7<?FGH�<?��9;>�<?� n I��KÆ1Jf��F@ �£ª¦f<?����<��
n I��7I1J«�K��A´�G9BH?9;E������19B>�<?� n I�ÆK��Å�§��

�.��9¤F@9B>G 1H���>��KFG9¯¬­< Ç%9BAD§��.��9¤E�F@9;��9;FGFG9;AÁ9B>/��<?¬­�7�G9B>*��FG��¬`���19¤�K�«�7H�©=>G<�>$ �>@<?���¼E�FG9;A�<?£���9BA0E�FG��¨=¸
�K¨�<�H?<µ�&©0�K�¥ ���<�����<�¡°�7�G<?���º�K>��G��9�����F@9°�7�½¬m9°�K>@ �FG97J-�*�1<?£ª�ÈF@9BHµ©�J-<?�Á�� 1FG�DJ-���º�*<��G��<?�%¸"<?��A1 �>@�GF@©0:7�KF@<µ¸
�7�G<?���0�K��AÀ�*<��G��<?�=¸&>@���7��9�:7�KFG<?�7��<����®<?�0�G��9����1FG9°���°J»<�¬­E1H�©±:K9BF@©0H?<µ�G��H�9�FG9BH?�7��<�����>@��<?E4¨]9��&�(9;9B�º9B<µ����9;F
�����f ��1<?���^�(�K��9;>±��Fm����9À 1��<?��� ���7��9À���KE��K��A^�G��90���1FG9°���°§Y�.�f �>;J$<µ�´�KE1E]9B�KFG>m���«�7�¼¬¼�7FG��<��«�KH
£ª�«�K�1��9B>�<��,����9±H�<?¦79BH?<����=�%A²�K�* ���<����d¬m9B¬¤¨�9BF@>G��<�E,A��Á���K���7¢»9;£;�¤�G��9±�(�K��9B>�E��K<?A,¨�©È�����f ���<����
9B¬mE�H��~©K9BF@>B§N�.��9r9B>/��<?¬­�7�G9B>����«���¶FG9BHµ©,���N���19®<�����FG�=A� �£���<����d�K���·��� H?�w�*>�<�¬­E1H?<?9;>BJ�£;����>G<�>@�G9B���
�*<��G�r9�Ç%<?>/��9B�1£B9��7�V�G��FG9B�7��9;¢]9B£;�G>BJ«�����7�*����9��(�K��9B>��K�·�����f ���<����´�(��F@¦K9;FG>�<��r�&A«�K���¶��9BH�HDFG9;H³�7�G<�:�9��G�
�(�K��9B>��K�·�����f ���<����®�¥��F@¦K9BF@>�<?�r�K�G��9BF�>@���7��9;>����¿��9BF.�G��9¯E��K>G>G�K��9½�K�u�&A«�7��� " >��·��� H³�°��§�5��w�(9�:�9BF;J
���19����K�K9B>*�K�h�����f ���<����±�¥��FG¦79BFG>�<?�´��¦fH?�K����¬­��A�<�A´���K�.£ª�«�7����9�FG9;H³�7�G<�:�9$���������f ��1<?���±�¥��FG¦79BF@>$<��
�K�G��9BF�>/�ª�7�G9B>��7�¿�G9BF������7��>@���7��9¶E«�7>G>G9;A¾<µ��>��V��� H?�w��§�34��F@9¶>G �E�E���F/������F����1FG9°����9;¢]9B£;�G>�<?>����� 1��A
<?�¾����9±9�Ç%E]9;FG<?9;��£B9´�7�*A�9BF@9B�� �H?�7��9;Ad<?��A1 �>@�GFG<?9;>BJu�*��9;FG9´F@9B�� �H?�7��<����º���K>¶�®:�9BF/©d<?¬mE���F@���K���½�o�7£;���KF
<?�4 ���<����4>/��F@9B���K�G�D§*�,�K�K9B>��7�������f ���<����4�¥��F@¦K9BF@>���9BH�Hh<��®�G��9¯�GFG �£ª¦f<����´�K��A®��9;H?9BE1������9¯<?��A� 1>@��F@<?9;>
FG9;H³�7�G<�:K9$�����7����9;F�<?��A1 �>@�GFG<?9;>.�7�¿�G9BF(A19BFG9;�� �H?�7��<����D§u�$��ADJ1�*��<�H?9����K�K9B>.�K�-���K�= 1��<?���±�¥��F@¦K9BF@>*<?�´�K<�F/¸
H?<���9B>�A�<�A0���K���o�KH�HhF@9BH?�7��<µ:�9����¼�(�K��9;>��K�u�K����9;F����K�= 1��<?���4�(��F@¦K9;FG>��7�¿�G9BF$A�9BF@9B�� �H?�7��<����DJ��G��9¤�K<�FGH�<?��9
�����f ��1<?���m���K�K9�A�<?A­���K�¥¦K9;9BE´E«�K£;9$�*<µ���¼ 1��<?���m���7��9B>�<��­�G�«�7�¥<?��A� 1>@��F/©�J%FG9B>@ �H��G<?���½<?�¼�K�¼<���£BF@9°�K>@9
<?�´�G��9� ���<?�K�r�(�K��9����7ED§

� �����	�
� ��� � ��� � � �
����� � ��� ��� ������� ���
� �������)�
�

 $>@<?���$A«�7���*��F@��¬y����9���
2#]J7�»£°�KH�£B �H?�7��9� ���<�����¬m9B¬�¨]9;FG>G�1<?E¯�K��A¤£;�~:K9BFG�K��9(FG�7��9;>·<��½�G��9¥E1FG<�:7�7�G9(�7��A
E� �¨1H?<?£2>G9;£;�G��FG>u�w:K9BF·�G��9 n I��K8��1�K6K6��*E�9BF@<?�=A±Ã n I��KÆ~¸/�K6�6��.����Fh£B�w:K9BF��7��9wÅ�§! ­Â·<?�K �FG9 n :K9BFG<µÉ«9B>V����92�(9;H?Hµ¸
¦f���w�*�­�o�K£������«�7�� 1��<?���m¬m9B¬¤¨�9BF@>G��<�EmFG�7��9;>�<?������9*E�F@<�:7�7�G9*�K��AmE� �¨�H�<?£.>G9;£;�G��FG>2�«�°:�9�����H?H��~�¥9BA¤:K9BF/©
A�<µ¢»9;FG9B���$E«�7�G��>$�w:K9BF$�G��9½E«�K>@�����1<?F@�&©´©K9°�KF@>B§.�.��9½E�F@<�:7�7��9½�K�1A0E� �¨1H?<?£�>@9B£;�G��F� 1��<?���®¬m9B¬¤¨�9BF@>G��<�E
F�����9B>��¥9BF@9¼�7E�E�FG�°Ç%<?¬­�7�G9BH�©®9+�= ��KH�<?� n I��7�r�7�½�K¨��� 1�½��
´E�9BF@£B9;�f�¯�K�1A²���w:K9¶A�<�:K9BFG�K9BA²>G<?�1£B9K§��.��9

"�Ë¿Ì¶Ó�Ì¶×GÓ�Ñ�ÕÜÒØ×/Ñ2å�×/Ñ"ÏÄÒÜÙ;Ì¯Ù ò ÐÄö~×$ô�Ó�ôK×/ÑGÝ%Ë�Û/ÕØÓ;ÏÄÏÄÒ #�×@Í¤õ%×�6~Ó�Ï¥Ó�Ï�×@Ì�Ó�Û
ÐÄÒØÌ���Ó�Ñ�Ò �;öBÐoì?ÐÄÙ�ì³ý»Ù�Ñ�ú�ÕØÓ�ýÈÒØÌrù@î;î-,~ï �´ö~ÒØÕØ×õ%×�6~Ó�Ï�ÍwÒÔÍ¤Ó�ð�ð�×/Ì�Í¤Ó�Ì�Í¯ÏoÐÄÑ�×/Ì ��ÐÄö�×/Ì�ÐÄö~×@ÒÜÑ�Ö�õ � ÕÔÓ�ý²ÒØÌ¼ùGî�î+,~Ý�ÐÄö7ÓªÐ2ÏoÐ�ÓªÐ�×�ö�Ó�Ï@Ý=ÒØÌ ò Ó�Û&ÐGÝ=ö�Ó;Í¤Ó�Ö�õ � ÕØÓ�ýÈÏoÒØÌ�Û/×
ù@î�ë 2wï
#�õDö~×GÏo×�Í~ÓªÐ"Ó½Ó�Ñ�×$Í~×/Ñ�ÒÜå;×@Í ò Ñ�Ù�ðYÐÄö�×�û�Ó�á¶ÿ»â]Ú ò ÑÄÙ;ð ù@î�2 ,%$�ù@î�é�ù(Ó�Ì�Í ò Ñ�Ù�ðYÐÄö�×$ð�×/Ñ ��×GÍ�Ù�Î~Ð ��Ù;ÒÜÌ ��ÑÄÙ�Ð�Ó�ÐÄÒØÙ�Ì

��Ñ�Ù�Î�ô�#�ÕØ×@ÏgÙ ò Ð�ö~×¥ÿ»â]Ú ò Ñ�Ù�ðcùGî�é-,&$wí�è�è;í~ï=æ-Ù.Í~Ó�Ð�Ó(Ù�Ì�Î~Ì~ÒØÙ�Ì�ð�×/ð¥à7×@Ñ�ÏÄö~ÒØô�×�6wÒØÏoÐ�ÏDÒØÌ�ÐÄö~×.ùGî�éBí¥ÿ»â]Ú�ï

8



Survey Year

 Member, Private  Member, Public
 Covered or Member, Private  Covered or Member, Public

1972 1977 1982 1987 1992 1997 2002

0

.05

.1

.15

.2

.25

.3

.35

.4

.45

.5

Â·<?�� 1FG9 n C�
�FG<µ:7�7��9��K�1A0
� �¨�H�<?£½#%9;£;�G��F� $��<�����<?¡B�7��<����´���7��9;>BJ n I��K8��1�K6K6��

E� �¨1H?<?£�¸&>@9B£;�G��F� ���<����N¬­9;¬¤¨�9BFG>@��<?ENFG�7��9´<���£BF@9°�K>@9BA^FG�KE�<�A�H�©²����F@�� ���� n I�ÆK60���²�K¨��� 1�­8��ÁE]9;FG£;9B���
�K��Am�«�K>2<?�1£BFG9B�K>G9;A­�K��H�©�>@H?<�������H�©¯>G<���£B97§��­�&�m£B������FG�K>@�BJ=�G��9�E�FG<µ:K����9�¸">G9;£;���KF� ���<?�K�­¬m9B¬¤¨�9BF@>G��<�E¶F��7�G9
A�9;£BH?<���9BAÁ�w:K9BF�����9�9;����<?F@9�E]9;FG<��%AÀ�G�r�±H?�w���7�(Æ%§ØI±E�9BF@£B9B���½<?�²�76�6��%J»�G���� ��K�Á<����KE1E]9B�KFG>��G�«�7�����19
F�����9��K�VA�9B£;FG9°�7>G9½<?�´����9�¬m9B¬¤¨�9BF@>G��<�E®�K��Ar£B�w:�9;F��K�K9¯FG�7��9;>*�(�K>�H³�KF@��9B>/�*¨]9��&�(9;9B� n I�Æ�6¶�K��A n I�Æ�
%§

Â·<?�K �FG9 n �KH�>G�¼£;�����ª�K<���>�E1H?�K�G>$�K���G��9� 1��<?���4£B�w:�9;F��K�K9¤F��7�G9´Ã¿����9���FG�K£;�G<?���®�K���¥��FG¦79BF@>��*���´�KF@9
9B<µ����9;F¥¬m9B¬�¨]9;FG>2�K�g�½ ���<?�K�­��F¥�KF@9$£;�~:K9BF@9BA´¨�©­�½£;��H?H�9B£;�G<�:K9�¨��KFG���7<?��<����½�K��FG9;9B¬m9B���¥���­�G��9B<�F¥¬­�K<?�
� ��¨ãÅg��FG��¬ n I��7Æ��1�K6�6 n §����"��<?>V<?����9;FG9B>/��<����������1�K��9(�G�«�7�V����9���F@9B9�¸"FG<�A�9BFVF��7�G9�Ã��G��9(��F��7£;��<����¤�K�ã£;�w:�9BF@9BA
�¥��FG¦79BFG>��*�1�¶�KFG9$���K�� 1��<?���­¬­9;¬¤¨�9BFG>�Å2<�>(¬¤ �£ª�´H?�KFG�K9BF2<?�­�G��9�E� 1¨�H?<�£$>@9B£;�G��FB§��.��9$��FG9B9$FG<�A�9BF¥F��7�G9

� õDö�×�ÒÜÌ�Û/ÑÄ×GÓ�ÏÄ×$ÒØÌ¼ÐÄö~×�ô�Î~à~ÕØÒØÛ�ÏÄ×@Û
ÐÄÙ;Ñ(Î�Ì~ÒÜÙ;Ì±ð(×@ð2àK×/Ñ"Ïoö�ÒÜô±Ñ"ÓªÐÄ×�×GÓ�Ñ�ÕÜá�ÒØÌ¼ÐÄö~×�ôK×/Ñ�ÒÜÙwÍ¼ÒÔÏ.ÍwÎ~×�ÕÔÓ�Ñ ��×/ÕØá¤ÐÄÙ�Ì�×/ý
Ù�Ñ �;Ó�Ì~Ò��@ÓªÐ�ÒÜÙ;Ì ò Ù;ÕÜÕØÙªýgÒØÌ��.×/Ì�Ó;Û&Ð�ð(×@ÌBÐhÙ ò ÕÔÓ�ý-ÏgÒÜÌ½ð�Ó�Ì°á$ÏoÐ�ÓªÐ�×@Ï ��Î�Ó�Ñ�Ó�Ì;Ð�×/×@ÒÜÌ��(Ð�ö~×�Ñ�Ò �;ö;Ð"ÏgÙ ò ô~Î�à~ÕÜÒÔÛ&ì¿ÏÄ×@Û&Ð�Ù�Ñ-×@ð�ô~ÕÜÙªá;×/×GÏÐÄÙ�Î�Ì~ÒÜÙ;Ì~Ò��/×�ï�Þ�Ó�ÑÄàK×/Ñ (�ù@î;é�é�.fô~Ñ�×@ÏÄ×/ÌBÐ"ÏãÓ�Ì.Ó�Ì7Ó�ÕØá°ÏÄÒÔÏ%Ù ò Ð�ö~×-×@å�Ù�ÕØÎwÐ�ÒÜÙ;Ì¥Ù ò ô~Î�à~ÕÜÒÔÛ-ÏÄ×@Û
ÐÄÙ�Ñ«à7Ó�Ñ �;Ó�ÒØÌ~ÒØÌ��·ÕØÓ�ý-Ï@ï%Ë¿Ì(Ð�ö~×hÏ�Ó�ð�×å�Ù;ÕÜÎ�ð(×;Ý°Ë�Û"ö~Ì~ÒØÙªý-Ïoú°Ò (�ù@î;é�é�.&ÝwÚwÓ�ÕÜÐ��@ð�Ó�Ì/(où@î�é;é+.
ÝBÓ�Ì�Í�Þ�ÑÄ×@×/ð.Ó�Ì�Ó�Ì�Í � Ó�ÕØÕÜ×/ÐoÐ�Ó (�ùGî�é;é+.«ô�ÑÄ×GÏo×@Ì;ÐDÓ�Ì�Ó�ÕÜáwÏÄ×@Ï]Ù ò Ð�ö~×u×�%�×@Û
ÐÙ ò ô~Î~à�ÕÜÒÔÛ�Ïo×GÛ&Ð�Ù�ÑDà�Ó�Ñ �;Ó�ÒÜÌ�ÒÜÌ��(ÕÔÓ�ý-ÏDÙ�Ì$ÐÄö~×�Î~Ì�ÒÜÙ;Ì�ÏoÐ�Ó�ÐÄÎ�ÏgÙ ò ô~Î�à~ÕÜÒÔÛ�ÏÄ×@Û&Ð�Ù�Ñgý»Ù�Ñ�ú�×@Ñ�Ï@ï

	(õDö~×@ÑÄ×¥ÒØÏVÌ~Ù�ÒÜÌ ò Ù;ÑÄð.Ó�ÐÄÒØÙ�Ì�Ù;Ì�Î~Ì~ÒØÙ�Ì½Û/Ùªå�×@Ñ�Ó ��×�Ó�åªÓ�ÒØÕØÓ�à~ÕØ× ò ÑÄÙ;ð^ÐÄö~×*ÿ»â]Ú�ô�ÑÄÒØÙ�ÑVÐÄÙ¯ù@î�2�é~ï·õDö~×�ÿ»â»Ú
7BÎ~×@ÏoÐÄÒØÙ�Ì7ÏÏÄÒÜÌ�Û/×2ùGî�2-2 (µà~ÎwÐ»Ì~Ù�Ð»Ù�Ì.Ð�ö~×hô~Î�à~ÕÜÒÔÛ&ì³Î�ÏÄ×VÍ~Ó�Ð�Ó #7ÕÜ×VÎ~ÌBÐÄÒØÕ1ùGî�2�é+. #�Ñ"Ï�Ð»Ó�ÏÄú¥Ò ò Ó�Ì.ÒØÌ�ÍwÒØå°ÒØÍ~Î�Ó�ÕKÒØÏ»Ó�Î�Ì~ÒÜÙ;Ì*ð�×/ð¥à7×@Ñ@ï1Ë ò ÐÄö�×Ñ�×@ÏÄô7Ù;Ì�Ïo×VÒØÏ�
ÄÌ~Ù
��Ý�Ð�ö~×/Ì$ÐÄö~×uÒØÌ�ÍwÒØå°ÒØÍwÎ7Ó�Õ�ÒØÏDÓ;Ïoú;×@Í.Ò ò ö~×·Ù�ÑDÏÄö~×VÒÔÏDÛ
Ùªå;×/Ñ�×@Í�à°á*Ó¥Û/Ù�ÕØÕÜ×GÛ&Ð�ÒÜå;×hà�Ó�Ñ �BÓ�ÒØÌ~ÒÜÌ �¥Ó	�;ÑÄ×@×/ð�×/ÌBÐ�Ù;Ìö~ÒÔÏ-Ù;Ñ-ö~×/Ñhð�Ó�ÒÜÌ���Ù;àfïDËgÍw×�#�Ì�×2Ó�ý]Ù;ÑÄú;×/Ñ-Ó;Ï-Û
Ùªå;×/Ñ�×@Í$Ò ò ÐÄö�×�ý]Ù;ÑÄú;×/ÑgÒÔÏ-×@Ò Ð�ö~×/ÑhÓ*ð(×@ð2àK×/Ñ-Ù ò Ó.Î~Ì~ÒØÙ�Ì�Ù�ÑVÛ
Ùªå�×@ÑÄ×GÍ�à°áÓ�Û
Ù;ÕÜÕØ×@Û
ÐÄÒØå�×uà�Ó�Ñ �;Ó�ÒÜÌ�ÒÜÌ���Ó	�;ÑÄ×@×/ð�×/ÌBÐGï

�



<?�,�G��9´E�F@<�:7�7��9´>@9B£�����F��«�7>m¨�9B9;�N>@��9B�KA1©N���m�K¨]�K 1�m�0���²IÀE�9BFG£;9B���m>G<���£B9 n I��7Æ1§¾�.�19r��F@9B9´F@<?A�9;F
F�����9¶<?�Á���19mE1 �¨�H?<�£�>G9;£;���KF½�(�K>¯�K¨]�K 1� n �¼��� n Æ´E]9;FG£;9B����<��²�G��9¶9°�KF@H�© n I�Æ�6K>½�K�1A¾�«�7>½A19B£BF@9°�K>@9BA
��� n 6�E�9BF@£B9B����¨�©4�K6�6��=§u�.��9���FG9;9�¸&F@<?A�9;F.F��7�G9�<?�±���19½E1FG<�:7�7�G9�>G9;£;���KF�F@9��«9;£;�G>BJ��7�*H?9B�K>@�*<��´E«�KF/�°J����19
E�F@9B>G9;��£B9m�K�2FG<������@¸����7¸��(��F@¦rH³�°�*>�<?�º�K�¼>@�ª����9B>­Ã n I¼����F@�� ����1�� 1���G��9�E]9;FG<��%AãÅ�§����K>G9;A¾�K�À����9m��
2#
A«�7���1Ju���19¼��FG9;9�¸&F@<?A�9;F�FG�7��9±<��È���19´E�FG<µ:K����9¼>@9B£�����F�¨�9;�&�¥9B9;� n I��KÆ0�K�1A �K6�6��®�(�K> n �1§Ô�0E�9BF@£B9B���¶<��
>@���7��9;>.�*<����®FG<������@¸����7¸��(��F@¦­H?�°�*>$�7��A4�%§ 
�E�9BFG£;9B����<?�r>@���7��9;>��*<µ�����K 1�*FG<������@¸"�G�7¸"�¥��F@¦­H?�w�*>;§��

3®©­�K�«�KHµ©=>G<?>����=£B �>@9B>(�K�­���19�E�F@<�:7�7��9*>@9B£;�G��F¥�*�19BFG9�9B¬mE�H?�w©�9;FG>2£°�K�¼ �>G9��� �H?Hµ©¶¨]9$�K>G>@ �¬m9BA¼�G��¨�9
E�F@�KÉ��.¬­��Ç%<?¬m<?¡;<?���¯�K��Ar�KF@9�H?<�¦K9;H�©¶���¤���w:K9½�¤E�FG9���9BFG9;��£B9��G�¤��E�9BF�����9��*<µ���r�¤�����f ��1<?���±�¥��FG¦�����F@£B97§
�.��9À>@<��G «�7��<���� <?�Z�G��90E1 �¨�H?<�£4>@9B£�����F­<?>m¬­��F@94£;��¬mE�H?<�£°�7�G9BADJ2�*��9BF@9À9B¬mE�H?�w©K9BFG>±�K��A^ 1��<?���1>±�KF@9
9B¬�¨]9;A�A�9BA´<��±��£;��¬mE�H?<�£°�7�G9BAmE]��H�<��G<?£°�7H�E�FG�=£B9;>G>��G�«�7�(:7�KF@<?9;>¥¨�©­H?9;:K9BH]�K�g���w:�9;FG��¬m9B���*�7��A¼�� ���£���<����
�K�29B¬mE�H��~©K9B97§��c�1<?H?9¯¬¼�7�f©4E� �¨1H?<?£¯>G9;£;���KF�9B¬mE�H?�w©K9BFG>�H�<?¦79BH�©®E�F@9;��9;F����´��E�9BFG�7��9¯�*<����À�±�����f ���<����
�¥��FG¦�����F@£B9KJã���19B<?F��K¨1<?H?<µ�&©¼�G�¼�KA �  �>@�����7��9B>����mA�<?>@£B�� �FG�K��9½ ���<�����<?¡B�7��<����²ÃÄ�¶����F@9°�7��9�¢»9;£;��Å*<?>*H?<�¦K9;H�©
���¶¨�9�¬­��F@9�H?<�¬­<µ��9BAm���«�7�®�G��9½�K¨�<?H�<��&©­�K�VE�FG<µ:K����9�>G9;£;�G��F*9B¬mE�H?�w©�9;FG>.���¶A��m>G�1§

�.��9�A�9B£;H?<���9��K�h ���<�����>.<?�±�G��9�E�F@<�:7�7��9�>G9B£�����F*<�>�����9�>@ �¨ � 9B£����K�u��:K��H? 1¬­<����� �>�H�<��G9BF����� �F@9KJ��7��A
��A1�4���r¬m��FG9��19BFG9¶�����K�¾¬­�K¦79m>@��¬m9�¨�FG<�9;�¥FG9B¬­�KF@¦=>;§��(FG���7A�H�©0>GE�9°�K¦f<?�1��Jh�&�¥�®��9B��9;F��KHu�&©=E�9B>½�K�
9�Ç%E�H?�K�«�7�G<?���1>��«�°:�90¨�9B9;�^E�F@��E���>G9;AD§�Â·<�FG>/�°J�����9;FG9®�«�°:�9®¨]9;9B�^£ª���K����9;>¼<?�N<���A� �>/��FG<?�KH.�K�1AZ¬­�KF/¸
¦K9���>@�GFG �£��� �F@9´<?�È�G��9´ ½§Ô#]§h���«���¤�«�°:�9±�¥��F@¦K9BA �K���K<?��>/�� 1��<?���1>B§À�$>�����9± ¯§Ø#]§·9;£B�����K¬�©È¨�9B£B�K¬m9
¬m��FG9¯��E]9;�DJD<���A� �>/��FG<�9B>����«�7��E�FG�=A� �£;9���FG�KA�9°�7¨�H?9¯���%�=A�>;J»��<�>@���KFG<?£B�KH?Hµ©´<?¬mE���F@���K����>/��FG�K��������H�A�>$���KF
���19¯ ��1<?���4¬­�w:�9;¬­9;���°J«���� ���A®����9;¬­>@9BHµ:�9B>$�o�K£B<����¶<?��£;FG9°�7>G9BA0£B��¬mE]9���<µ��<?�K�D§(��¬mE�H?�w©=¬m9B����<��®�G��9B>@9
<?�1A� �>@�GFG<�9B>�A�9;£BH�<?��9;ADJ-�K��AÁ ��1<?����>�£;�� �H�AÁ���´H?���1�´E�FG��¬m<?>@9¯�G� �/�ª�K¦79¤���7��9B>��� 1���K�2£B��¬mE]9���<µ��<?�K�D§ �
 K��¨­>G9B£; �FG<µ�&©¼¨�9B£B�K¬m9��K�­<?��£;FG9B�K>G<�����H�©¶<�¬­E���F/�ª�K����<?>@>G �9�����F��(��F@¦K9;FG>BJ��K��A¼A19B¬­�K��A­���KF¥ ��1<?���­FG9BE=¸
FG9;>G9;�f���7��<���� A�9B£;H?<?�19BA�ÃÄÂã�KF@¨]9;FBJ n I�I�6���Âã�KFG¨�9BF¶�7��A ��F@ �9B�K9BFBJ n I�IK8�Å�§d��¬mE�H?�w©K9BFG>m�KH�>G�Á¨�9B���7�N�G�
FG9;>G<�>@�� ���<�����<?¡B�7��<����±¬m��FG9�>/��F@������Hµ©�J« �>@<?���4Ão>@��¬m9��¥�� �H�Ar>��°©r¬¼�7��<?E� 1H³�7�G<?���fÅu���19¯	$�7��<����«�KHD+h�7¨]��F
�*9BH³����<?�K��>	�¥���KFGA�9;H?9;£;��<����¤E�F@�%£;9B>@>u������F@9°�7���7A1:7�K���ª�K��9�Ã��¾9B<?H�9BF;J n I�ÆK8
��+g9;:f© n IKÆ 
�Å�§h��A1A�<��G<?���«�7H?H�©KJ
���19�E���H?<µ��<?£B�KH�£;H?<?¬­�7�G9�<��­�G��9 n IKÆ�6K>2¨]9;£°�K¬m9���E�9B�1H�©m����>/��<?H�9.���¤H?�K¨]�KF2 1��<?���1>(<?�¼�½�(�°©­�G�«�7��<µ�(���KA
���K��¨]9;9B�r¨]9�����FG9�Ã���FG��>@>BJ n I�I 
��=�È9;<?H?9;FBJ n I�I�6
�%Âã�KFG¨�9BF��K��A±�¾9B>@�G9BF@�0�76�6���Å�§u�.��<?>(£B��¬¤¨1<?�«�7�G<?���­�K�

�(õDö~× ò ÑÄ×@×
ì³ÑÄÒÔÍw×@ÑhÑ"ÓªÐÄ×2ÒÜÌ½ÐÄö~×(ô~Î~à~ÕØÒÔÛ¥ÏÄ×@Û
ÐÄÙ�ÑVÙªå�×@Ñ-ÐÄö�×(Ï�Ó�ð�×2ôK×/Ñ�ÒØÙ°Í�ý»Ó;ÏVíªë7ï ë$ô7×@Ñ�Û/×/ÌBÐVÒØÌ¯ÏoÐ�Ó�ÐÄ×GÏhýgÒÜÐÄö¯ÑÄÒ ��öBÐoì?ÐÄÙ�ìý»Ù�Ñ�ú¯ÕÔÓ�ý-Ï2Ó�Ì�Í´ù�ù;ï *�ô7×@Ñ�Û/×/ÌBÐ¥ÒØÌ­ÏoÐ�Ó�ÐÄ×@Ï¥ýgÒÜÐÄö~Ù;ÎwÐ¥Ñ�Ò �;öBÐoì?ÐÄÙ�ì³ý»Ù�Ñ�ú�ÕØÓ�ý-Ï@ï�ÚwÒÜÌ�Û/×$Ñ�Ò ��öBÐoì?ÐÄÙ�ì?ý»Ù�Ñ�ú�ÕÔÓ�ý-Ï�Ù�Ì�ÕÜá�Ó�ô�ô~ÕÜá�Ð�Ù
ô~Ñ�ÒÜåªÓ�ÐÄ×
ì¿ÏÄ×@Û&Ð�Ù�Ñãý»Ù�Ñ�ú�×@Ñ�Ï@Ý�ÐÄö�ÒØÏ]ÑÄ×
��×@Û
Ð�Ï]Ó�Û
Ù;ÑÄÑ�×/ÕÔÓªÐ�ÒÜÙ;Ì¥àK×
Ð�ý»×/×@Ì.ÐÄö~×VÏ�Ð"ÓªÐÄ×VÕØÓ�ý-Ï ��Ùªå�×@ÑÄÌ�ÒÜÌ��uô~Î�à~ÕÜÒÔÛ&ì¿ÏÄ×@Û&Ð�Ù�Ñ]Î~Ì~ÒØÙ�Ì~Ò��@Ó�ÐÄÒØÙ�Ì
Ó�Ì7Í*Ð�ö~×�×�6wÒÔÏ�Ð�×/Ì�Û/×�Ù ò Ñ�Ò ��öBÐoì?ÐÄÙ�ì?ý»Ù�Ñ�ú�ÕØÓ�ý-Ï@ï






�o�K£�����F@>(H?9;A­�G�¤�¯A1F��K¬­�7��<�£*A�9B£;H?<?�19�<?�m��9����KFG���K�1<?¡B<����¯�K£;�G<�:=<��&©KJ%�7��A±�����f ��1<?���­9B¬mE�H?�w©=¬­9;���(��F@9;�
F��7E�<?A�Hµ©­�*�1<?H?9� 1��<?���r9;¬­E�H��w©%¬m9B���.��9;H?H�ÃoÂ��7FG¨�9BF*�K��A´�¾9B>/��9BF@�DJ]�K6�6 n Å�§

�.��9�A1F��K¬­�7��<�£*�K��AmH?���1�7¸&F@ ��­���7�� �F@9$�7�DA�9;£BH?<���9*<?�mE�FG<µ:7�7��9*>G9;£;�G��F¥ 1��<?���m¬m9B¬¤¨�9BF@>G��<�E¼�K�1A­���19
£B�K��£B��¬m<����K����A�9;£BH?<���9¤<��À����9¤�G��FG9B�7���K�2 ���<����Á��F@���K��<�¡°�7�G<?���DJ]¬¼�7¦K9�<���E«�KF/��<?£; �H³�7FGH�©®<�¬­E���F@���K���$�G�
 ���A19BFG>/�ª�K�1A±���w� <?¬mE���F@���K��������9*����F@9°�7�¥9;¢]9B£��(���K>¥¨�9B9;�¼<��m�G��9$A19;��9;FG¬m<?�«����<?�K�m�7�D�����f ��1<?���¶���7��9
F�����9B>;§

� � � ��� � ��� ��� ��� ���
� � � � � � ���)�	��� � � ��
 �
��� � ����� �)���	��� ���

Â«��H?H��w�*<?���*����9¥�(��F@¦��K���*��>@9B�4Ã n I ��I�ÅV�7��A���>@��9B�1��9;H��G9BFBJ  K�K����>G�K�DJf�K��A¶
h9B��£B�w:K9BHhÃ n I�����Å�JK�h�K>@>G �¬m9
�����7���1���f ���<?�K�,9B¬mE�H?�w©K9BFG>¯>G9������19­�(�K��9­�G�0¬m<?��<�¬­<�¡B9��G��9¼9�Ç%E]9;£;��9;A,���7��9¼���19;©º�*<?H�H�E«�°©�§®�.��9
��FG�KA�9;�K¢,<��0H?�w�¥9BF@<?���¼�G��9��(�K��9�<�>$�����7���(�K��9�£;��>@�G>��*<?H�HV¨�9¤H?�w�¥9BF�<µ�u���19�É«FG¬SFG9;¬¼�7<?��>$�����f ���<����
¨� 1�m���19®H�<?¦79BH?<����=�%Ad�K��>G �£;£B9;>G>@�� 1H� ���<����N��FG���K��<?¡B�7��<����d�*<?H�H�¨]9r��<�����9;FB§�+g9���
­Ã
�����KÅ¤FG9BE1FG9B>@9B���
���19±E�FG�K¨«�K¨�<�H?<��&©À�K�. ���<����,��F@���K��<�¡°�7�G<?���»J-�*�19BFG9���� Ã�����������Å������0<�>½�G��9± ��1<?���²���K�K9±���KEDJ
���º<?>�����9®�����f ��1<?���N���7��9KJ �!�Á<�>¤����9® ���<����N���K�K9KJ��7��A��º<?>m�ÁE«�KFG�K¬m9;��9;F����«�7�m<���A�9�Ç%9;>­���19
H?<�¦K9;H?<?�1�%�=A¾�7�$ 1��<?���d�KFG���K�1<?¡°����<?�K�È����H�A�<?�1�0����9­���K�K9´���KEdÉ1Ç%9BAD§¾�.��<?>�E«�KF��7¬­9���9BF�<?>¤¬m9°�K���¤�G�
£°�7E1�� �F@9���9;��9BFG�KH]�¥��FG¦79BF;J�É«FG¬®J1�7��A´>G�=£B<�9;�ª�7H»�7�@��<µ�� �A�9;>(���w�(�KFGA´H?�K¨���F¥ 1��<?���1>.�K>¥�¥9BH�HD�K>(H?9B���KH»�7��A
�K�G��9BF�<?¬mE]9;A�<?¬m9B���G>����¼ 1��<?���®��F@���K��<�¡°�7�G<?���¾Ão97§Ü�1§�J�FG<������@¸"�G�7¸"�¥��F@¦¼H³�°�*>�Å�§��(H?9B�KFGHµ©�Jã�m��<?���19BF� ���<?�K�
�(�K��9m�KA1:7�K���ª�7��9¶<?��£;FG9°�7>G9B>��G��9¶E�FG��¨��K¨�<?H�<��&©4�K�¥>G �£;£B9B>@>@�� �H2��F@���K��<�¡°�7�G<?���DJD�K��Aº��A�9�É«��9"�±>G�r���«���
��<�����9BF�:7�KH� �9B>*�K�h���1<?>.E«�KFG�K¬m9;��9;F.<?¬mE�H�©¼����<?�K��9BF.E�F@��¨«�K¨1<?H?<µ�&©¼�7�·>@ �£B£;9B>G>/�� �Hh��FG���7��<?¡B�7��<����D§·�.�f �>;J
¨��K���mÉ«FG>/��A�9;FG<�:7�7�G<�:K9B>(�7�D����9$E�FG�K¨«�K¨�<�H?<��&©¯�� ���£���<?�K�DJ#
 � �K��A�
 � �7FG9�E���>@<���<µ:�97§u�.��9�9�Ç%E]9;£;��9;A±���7��9
£°�7�4¨�9��*FG<��@��9;�4�7>

$¼Ã�� Å%� �!�'&(
*),+-���.�/���10
� �!��Ã n &2
3)4�mÅ5� Ão81§ n Å

�*��9;FG9±�����w:K9±>G 1E�E�FG9;>G>@9BAd����9­E�FG�K¨«�K¨�<�H?<��&©4�� ���£���<?�K�,�KF@�� �¬m9B����>;§®�.�19¼�����f ��1<?���¾9B¬mE�H?�w©�9;F�£B�K�
>G9;H?9;£;�6�!���G�¶¬­<���<?¬m<?¡;96$¼Ã�� Å�J«�7��A®�G��9�É«FG>/����FGA�9;F*£B����A1<���<����±����F��G��<?>.¬m<?��<�¬¤ �¬ <?>

67�8+ n �/
90:�;
 � )4�®Ã n �;�mÅ5< Ão81§Ô�KÅ

�.��9(É�FG>@�·��9BF@¬ FG9BE1FG9B>@9B����>��G��9�¬­�KFG��<��«�KH�£;��>@�·�K�ãF��K<�>G<������G��9����K�= 1��<?���¯���K�K9�<?�½����9(���KFG¬ �K�«��<�����9;F
�(�K��9B>$<��u�G��9�É«FG¬ FG9;¬¼�7<?��>������f ���<����À�7��A4�G��9�>@9B£B�K��AÀ��9;FG¬ FG9;E�FG9;>G9B���G>�����9¯¬¼�7FG��<��«�KHD¨�9B��9�É���<��

�



���19�����FG¬ �K�V�¤H?�w�¥9BF�E1FG��¨«�7¨�<?H�<��&©¶�K�h ���<����´��F@���K��<�¡°�7�G<?���D§V	$�7��9������7� �����7��A �!��9B����9;FG>.���19�É«FG>/�
��F@A�9BF�£;����A�<µ��<����¼���1H�©����1FG�� ��K��� >@�¤���«���(���19������f ���<����±9;¬­E�H��w©�9BF(9;¢]9B£;�G<�:K9BH�©­£ª���=��>G9;>�����9� ���<?�K�
�(�K��9����KE±�7>¥���� ���£���<?�K�­�K� �%§u�.�1<?>2<?¬mE�H?<�9B>·�G�«�7�2����9������f ���<����¶���K�K9�<?>� ��1<��29BH?�K>@�G<?£��*<��G�¼F@9B>GE�9B£��
���¶£ª�«�7����9B>�<?�´�G��9� ���<?�K�r�(�K��97§

�.��9¼�G��FG9B�7�¤9�¢»9;£;��£;��¬­9;>���FG�K¬ �G��9­�o�7£;���G�«�7� 
 � <�>�E���>G<µ��<�:K9­>@�0�����7�¤FG�K<?>@<?���®����9­�����f ���<����
�(�K��9rFG9;A� �£B9;>­�G��9r ���<?�K�N�(�K��9r���7E^�K�1A F@9BA� 1£B9B>m����9rH�<?¦K9;H?<����%�=AÈ�7�� ���<����N��FG���K��<?¡B�7��<����D§¾�.��9
9�Ç%<�>@��<����mH?<��G9BFG�7�� �F@9�¬­9B�K>G �F@9B>*����<�>��G��FG9B�7�$¨f©´�G��9½9�Ç%<?>/��<?�1�­��F��7£;��<����r�K�u�G��9½�¥��F@¦f���KFG£B97J] 1>G «�KH�H�©r���
���19´<?��A� 1>@��F/©ÈH�9;:K9BH�Ju�G�«�7��<�>¤ ���<�����<�¡B9BA»§Á�&¬­E�H�<?£;<���Hµ©�Jh����<�>�<?>¤�K�N�K>G>@ �¬mE1��<����,���«���¤����9¼�����f ���<����
�(�K��9±:7�KFG<�9B>¯A�<?F@9B£;�GH�©²�*<��G�;�%§º�&�d�o�K£;�BJu����9¼£B��¬mE«�KFG�7��<µ:�9±>/�ª�7�G<?£B>��K�.����9´¬m�=A�9BH¥�KFG9¼ ���£BH�9°�KF����
���1<?>�E���<��f�BJ»�7>�����9¯FG9;>G �Hµ��FG9;H?<?9;>$�K�ÁE«�KF@�G<?£; �H³�KF��K>@>G �¬mE1�G<?����>$FG9;���KFGA1<?���±>@9B£;����AÁA�9;FG<�:7�7�G<�:K9B>B§��.��9
¬­�KFG��<��«�KH�9;¢]9B£����K� �����	�!�¶<�>

� �!�
� � � ��� 
 � &2
 � � �®Ã n &(�mÅÃ

 � &2
 � � �mÅBÃ n &2�mÅ �

� Ão81§Ø8�Å

�*��9;FG9 
 � � �K�1A�
 � � FG9;E�FG9;>G9B����>@9B£;����AÀA�9;FG<µ:K����<�:K9B>*�K�V����9½E�FG�K¨«�K¨�<�H?<��&©­�� ���£���<?�K�D§(�"�$<?>*£B�K�f:K9B��<�9B���
�����¥��FG¦±�*<µ���´���19½���7�� �FG�KHDH������KF@<����1¬ �K�h���19��(�K��9�>@�m�G�«�7�

����� �!�
� � � 
 � &2
 � � �®Ã n &(�mÅÃ

 � &(
 � � �mÅBÃ n &2�mÅ �

< Ão81§Ü��Å

�.��9mA�9B�1��¬­<��«�7�G��F��K�¥����<�>���F��K£���<?�K�²<�>�E]�K>G<��G<�:K9m¨�©À�G��9m>G9B£;����A¾��FGA�9;F�£B����A1<���<����À����F½�´¬­<���<?¬� �¬
¨� 1�����19�>G<����®�K�·�G��9��f �¬m9BFG�7����F*<�>��K¬�¨�<?�� 1�� �>B§¥� >@ ��m£B<�9B����£;����A�<µ��<?�K�®����F.�G��9��f �¬m9BFG�7����F.�G�¼¨�9
E���>G<µ��<�:K9KJ7>G�����19 ����� �!� � � ��<?>VE]�K>G<��G<�:K9KJ�<�>h�G�«�7� 
 � � <?>hE]��>@<��G<�:�97§·�&���� 1<���<µ:�9;H�©�J�����<�>·£;����A�<µ��<?�K��<?>h���«���
���19�¬­�KFG��<��«�KH�9�¢»9;£;�(�K�g<?�1£BFG9B�K>G<���������9$�����f ���<����­�(�K��9$���­�G��9�E�F@��¨«�K¨1<?H?<µ�&©¤�K�D ���<?�K�­��F@���K��<�¡°�7�G<?���
<?>.<���£BF@9°�K>@9B>�<?�r�K¨1>G��H� 1��9�:7�KH? 19mÃo¨�9B£B�K¬­9;>�¬m��F@9���9B������<�:K9wÅ��K> ��<?�1£BFG9B�K>G9;>B§

�c��<?H�9u����9�>@<?�����K�:
 � � �K��A�����9�>G<������K�1�G��9�A�9BF@<�:7�7�G<�:�9�<���9��f «�7�G<?���¯81§ �$�7FG9� �H��G<?¬­�7��9;H�©�9B¬mE�<�FG<?£B�KH
�f �9B>/��<�����>BJ»<��$<?>�FG9°�7>G���«�7¨�H?9½���´�K>@>G �¬m9¯�G�«�7�$����9¯>G<?�K�À�K�u�G��9¤A�9;FG<�:7�7�G<�:K9¯<�>�E���>G<µ��<�:K9K§$Â·<?F@>@�BJ]>@<?��£;9

 � <?>mE]�K>G<��G<�:K9KJ 
 � � £°�7�Z�ª�7¦K90�K�^��9;���7��<µ:�9r:7�KH? �9;>m�*�1<?H?9´�G��90A�9;FG<µ:K����<�:K9rFG9B¬­�K<���>¶E]��>@<��G<�:�97§ �&�
�K�G��9BF¼�¥��F@A�>BJ.���19À£B���1A�<��G<?���Z<?>¼>@ ��m£B<�9B���r¨� 1�´�1�K�±��9;£B9;>G>��7F@©�§ #%9;£B���1ADJ$¬m��>/�±E�F@��¨«�K¨�<�H?<µ��<?9;>��K�
 ���<�����<�¡°�7�G<?���¼�KFG9�H�<?¦K9;H�©mFG9;H³�7�G<�:K9BH�©m>@¬¼�KH�HD�K>¥����9���FG�K£;�G<?���±�7�V�G��9�E�F@<�:7�7��9�>G9B£�����F.�¥��FG¦�����F@£B9��G�«�7�.<�>
 ���<�����<�¡B9BA¼�«�K>.A�9;£BH?<���9BAÁÃÄ�K��A±�(�K>.��9�:�9;F�:�9BF/©´H³�7FG��9°Å�§·�$>'��>G�1FG<?�1¦=>*�7��A�
��7E�E�FG���K£ª��9B>.¡;9BF@��J1���19
¬­�KFG��<��«�KHu9�¢»9;£;���K�.�K�¾<?��£;FG9B�K>G9­<?�º����9­�����f ���<����¾�(�K��9m¬¤ �>/��>@��FG<���¦º<?�¾�K¨�>G�KH? 1�G9m:7�KH� �9K§±�.�f �>;J
�½E�FG�=£B9;9BAZ�K>G>@ �¬­<����À�����7�¤���19±����F@9°�7�¶9�¢»9;£;�m<?��£;FG9B�K>G9;>m<��/�À�K��A»J¥��9;��£B97J¥<��,����9rE�F@��¨«�K¨1<?H?<µ�&©º�K�

�



 ���<�����<�¡°�7�G<?���D§��
�"�*¬¼�°©±�KH?>@��¨]9��G��9�£°�K>@9�����9��G�«�7�*�K�r<���£BF@9°�K>@9�<?�´����9��o�7£;���KFG>������7�.¬­�K¦K9� ��1<?���´��F@���K��<�¡°�7�G<?���

¬m��FG9ºH?<�¦K9;H�©^�¥�� �H�AY�7H?>G�NF@9B>G 1H��®<?��� �1<?����9;Fr ���<?�K�c�(�K��9²F�����9ZÃ�� � � ���1���,��� 6�Å�§ �.�19²�G�K�ª�KH
A�9;FG<�:7�7�G<�:K9��K� � � �!���*<µ���rFG9;>GE�9B£;�����"�¤<?�´�G��<?>.£B�K>G9½<?>

� � � ���
�,� � 
 � &(
 � � �4Ã n &2�mÅÃ

 � &(
 � � �mÅ;Ã n &(�mÅ �

& � � � ���
� � � ��� )

� � � ���
�,� < Ão81§ 
KÅ

��>����7��9BAm�K¨��w:�97J=�G��9�É«FG>/�@¸"��FGA�9;F�£B����A1<���<����¤<��m9+�f «�7��<����m81§Ø��A19BE�9B��A�>����¶���19. ���<?�K�­�7��A¶�����f ���<����
�(�K��9�FG�7��9;>�����Hµ©m�G��FG�K ����¼�G��9��(�K��9����7ED§u�.�f �>BJ��G��9��1���f ���<?�K�±���K�K9�<?>¥ ���<µ�@¸&9;H³�K>/��<�£��*<µ���±F@9B>GE�9B£��
���¶£ª�«�7����9B>�<?�´�G��9� ���<?�K�r�(�K��97Jã�K��A®9��f «�7�G<?���®81§ 
¤£°�K�®¨�9��*F@<��@��9B�®�K>

� � � ���
�,� � 
 � &(
 � � �®Ã n &2�mÅÃ

 � &2
 � � �mÅ;Ã n &(�mÅ �

& � � � ���
� � < Ão81§ ��Å

�.��<�>±FG9;H³�7�G<?����>@��<?E^�«�K>±<�¬­E���F@���K���¼9;¬­E1<?FG<�£°�KH�<?¬mE�H�<?£°����<?�K��>¤����F±��¨1>G9BF/:�9;A� ��1<?���c�K�1A �����f ���<����
�(�K��9B>;§��"��<?¬mE�H�<?9B>u�G�«�7�¥����9��o�7£;���KFG>¥�G�«�7���7¢»9;£;�¥����9�H�<?¦79BH?<����=�%A��K�- 1��<?���­��FG���K��<?¡B�7��<����¶�*<?H?Hã�«�°:K9��
H³�7FG��9;F(E�F@��E]�KF@��<����«�KH�9;¢]9B£������±����9��1���f ���<?�K�±���K�K9��G�«�K�´���´�G��9� ���<����¼�(�K��9½�K��A±�G�«�7�.���19� ���<?�K�
�(�K��9����KE´�*<?H�H»:7�KF@©¼<?��:�9;FG>@9BH�©´�*<µ���´���19½H�<?¦79BH?<����=�%A±�7�· ��1<?���r��F@���K��<�¡°�7�G<?���D§

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

�.��9À¦79;©Z���È�G��9À9B¬mE�<�FG<?£B�KH*�K�«�7H�©=>G<�>¼<?>mÉ«��A�<����È:7�KF@<³�7�G<?��� <?� ����90�G��FG9B�7�ºÃ ��Å����«�7�±<?>mE�H³�K 1>G<?¨1H�©
 ���F@9BH?�7��9;AÈ���À�7����9;F¯�o�K£�����F@>¯�����7�¤£;�� �H?A¾�«�°:�9r�K�¾<?��A19BE�9B��A�9;���¶9;¢]9B£;�¤���¾�G��9¼�(�K��9K§4�.��<?>�<?>½���
9°�7>@©Á�ª�7>G¦ãJ·�7��A¾�$ �>G9m>G9�:�9;F��KH¥�KE�E�F@���K£ª��9;>B§­�.��9­>/�ª�K�1A«�KFGA¾�KE�E1FG���K£ª�¾�«�K>�¨�9B9B�²���® �>G9¶<���A� �>/��F@©
 ���<�����A�9;��>G<µ�&©¤<?�¶��£;FG��>@>/¸">G9B£���<����m�K>���¬­9B�K>G 1FG9.�K�ã���19�����F@9°�7�B§�5$�w�¥9;:�9;FBJf����<�>��K>@>G �¬m9B>u�G�«�7��<?���G9BF/¸
<?�1A� �>@�GF@©ºA�<µ¢»9;FG9;��£B9;>¯<��¾ ��1<?���²A�9B�1>G<��&©Á�G�«�7�¯�KF@9m£;��FGF@9BH?�7��9;A²�*<µ���º���K�K9B>¤�7FG9¶ ���£;��FGF@9BH³����9BAº�*<��G�
�K�G��9BF(�o�7£;���KFG>(�G�«�7�.<��
�« �9;��£B9��(�K��9;>B§��V���G��9�9�Ç=�G9B���*���«�7�� ���<?�K��>���F@���K��<�¡B9$�¥��F@¦K9BF@>*<?�´��<����%¸"�(�K��9
<?�1A� �>@�GFG<�9B>BJ�9;>@��<�¬¼����9B>��K�*����9±�G��FG9B�7�¶9;¢]9B£��­A19BFG<µ:�9;AN��F@��¬ :7�KF@<³�7�G<?���¾<?�d<���A� �>/��F@©È ���<����dA�9B�1>G<��&©
�*<?H�H¥�w:K9BFG>/�ª�7�G9´����9±�GFG �9±�G��FG9B�7��9;¢]9B£��°§¾� FG9;H³�7�G9BAN�KE�E1FG���K£ª�N<�>����Á �>@9rFG9BE�9°����9BAN£;FG��>@>/¸&>@9B£���<?�K��>
���®£B�K�f�GFG��H�����F���<�¬­9�¸&<��f:7�KF@<³�K����<?��A� 1>@��F/©º9;¢]9B£���>�<��²�G��9m9°�KF@��<?���K>½�� ��1£;��<�����>¯�K��A²FG9;H�©º���²�*<����1<?�%¸
<?�1A� �>@�GF@© :7�KFG<?�7��<����N�~:K9BF±�G<?¬m9®<��� ���<����^A19B��>@<��&© �7��A�9°�7FG��<�����>­�G�,¬m9°�K>@ �FG9®����90�G��FG9B�7�±9�¢»9;£;�B§

� Ë³ÐVÒÔÏgÐ�ö~×2Û/Ó;Ïo×�ÐÄö�Ó�ÐhÐÄö�×�Ù�à�ÏÄ×/Ñ�å�×GÍ�Î~Ì~ÒØÙ�Ì�Íw×@Ì�ÏoÒÜÐ�á�ÒØÏ-ÐÄö~×¥ÑÄ×GÏoÎ�Õ ÐVÓ�ÐhÕØ×@Ó�ÏoÐhÒØÌ�ô�Ó�ÑÄÐhÙ ò Ð�ö~×2Ù;ôwÐÄÒØð�Ò��GÓªÐ�ÒÜÙ;Ì�ô~ÑÄÙwÛ/×@Ï�ÏÍw×GÏÄÛ/ÑÄÒØà7×GÍ�ö~×/Ñ�×�ï �-Ùªý»×/å;×/ÑGÝ°Ò Ð-ÒÔÏgÑ�×@Ó�ÏÄÙ�Ì7Ó�à~ÕØ×hÐ�ö�ÓªÐhÓ;Ï���ÒÜÌ�Û/ÑÄ×GÓ�ÏÄ×@ÏDÓ�Ì7Í$Ì�Ù�Ì°Î~Ì~ÒØÙ�Ì�ý»Ó ��×GÏ]ÒØÌ�Û/ÑÄ×GÓ�ÏÄ×·Û/Ù�Ì�Û/Ù�ð�Ò Ð"Ó�ÌBÐÄÕØá.Ð�Ù
Ù %�ÏÄ×
ÐgÐÄö�×�ÒÜÌ�Û/ÑÄ×GÓ�ÏÄ×VÒØÌ��~ÝwÐ�ö~×�Ù %�Ïo×/Ðgý]Ù;Î~ÕØÍ$Ù�Ì�ÕÜá$à7×�ô�Ó�ÑoÐ�ÒØÓ�Õ�Ó�Ì�Í�× 7BÎ~ÒØÕØÒÜà~Ñ�ÒØÎ~ðNÎ~Ì~ÒØÙ�Ì�Íw×@Ì�ÏÄÒ Ð�á$ý]Ù;Î~ÕØÍ$ÒØÌ�Û
Ñ�×@Ó;Ïo×;ï

Æ



�.��<�>¥���=9B>¥�7�2H?9B�K>@�2E«�7F@�2���°©¶���w�(�KFGA­>G��Hµ:%<���������9���¬m<��G�G9BA�:7�KFG<?�K¨�H�9.E�FG��¨1H?9B¬ �K 1��H�<?��9;A­�7¨]�w:�97J1¨� %�
���19BFG9�¬­�°©¼¨�9��G<?¬m9$:7�KF@©=<����¤<?�1A� �>@�GF@©¼>GE�9B£B<µÉ«£��o�K£�����F@>(���«���.¨]�7���±F@9BA� �£;9����K�K9B>*�K��A´¬­�K¦79� ���<?�K�
��F@���K��<�¡°�7�G<?���¤H�9B>@>�H?<?¦79BHµ©´Ã�9K§ ��§�J�<���£BF@9°�K>@9BAm<?����9;FG�«����<?�K�«�KH%�GF��KA19wÅ·>G���G�«�7�����19B>G9*9;>@��<�¬¼����9B>u�G�%���¥�� �H�A
�w:�9;FG>@���7��9����19��G��FG9B�7��9;¢]9B£��°§

���± 1��9�Ç%E�H���<��G9BA¼>@�� �F@£B9B>(�K�D:7�KFG<?�7��<����¶<?�¶����9$H?<�¦K9BH�<?���=�=A��K�g ���<����¼�KFG���K�1<?¡°����<?�K�m<�>¥�K9B����FG�KE���<�£K§
���¥9B���&©�¸"�&�¥�®>/�ª�7�G9B>$�«�°:�9¤�*<?�K�f�/¸"�G�7¸"�¾��FG¦ÀÃÄ�·����Å.H³�°�*>*���«���$¬­�K¦79¯<µ�$¬m��F@9½A1< �m£B �Hµ�*���¼�KFG���K�1<?¡B9
�K��A4¬¼�7<?���ª�K<��´ ���<����4�KFG���K�1<?¡°����<?�K�D§��¼�.��9¯�G��FG9B�7���K�� ���<����®��FG���7��<?¡B�7��<����´<?>*H?<�¦K9;H�©±�G�­¨�9¯H��w�(9;F$<��
���19B>G9¶>/�ª�7�G9B>B§���A�A�<µ��<����«�KH�H�©�Jã�&�¥�®�7�¥�G��9B>@9m>/�ª�7�G9B>�E«�K>@>G9;AÈ�·��� H³�°�*>�A� 1FG<?�1�±����9�>G�K¬­E1H?9¤E�9BF@<?�=A
Ão�&A��K����<?� n I�Æ 
��K��Am��¦fH³�K���K¬¼��<?�¶�K6K6 n Å�§·#=�GFG<?£���Hµ©¯£;FG��>@>/¸">G9B£���<����«�KH=:K�7FG<³����<?�K�¯<�������9( ���<?�K�¤A�9B�1>G<��&©
¨�©Á>@���7��9¶<�>�>G �¨ � 9;£;�½���r����9�>G�K¬m9m£;FG<µ��<?£;<?>@¬ �K>��G��9¶ �>G9m�K�¥£BF@��>G>
¸&>G9;£;�G<?���«�7Hu:K�7FG<³����<?�K�À<?�Á<���A� �>/��F@©
 ���<����0A19B��>@<��&©�§*�.��9;FG9¤¬­�°©r¨]9½ ���¬m9°�7>G �F@9BA0�o�K£�����F@>$�G�«�7���KFG9½£B��F@FG9;H³�7�G9BA0¨��K�G�4�*<��G�4�(�K��9¯H?9;:K9BH�>
�K��AÈ ���<?�K�ÈA�9;��>G<µ�&©,�7�¯����9­>@���7��9±H�9;:K9BH�§®�.��9±H��w�(9;F� ���<����ÈA19B��>@<��&©È�K>G>@�%£;<³�7�G9BAÈ�*<µ���d�·��� H?�°�*>
¬­�w©ºF@9��«9;£;�BJ��7��H�9°�K>/�¤<��¾E«�7F@�°J·H?�w�(9;F¯�¥��FG¦79BF¤A19B¬­�K��A¾���KF¯ ��1<?���¾FG9BE1FG9B>@9B���ª����<?�K�dF��7�G��9BF½���«�K�È�
£°�7 �>��KH]9;¢]9B£��.�K�D�G��9��·��� H?�w�*>;§��m�.��9� 1>G9��K�-F@9BE�9°�7�G9BA´£;FG��>@>/¸&>@9B£���<?�K��>(�*<��G�¼��<�¬­9�¸&<��f:7�KF@<³�K����>/�ª�7�G9
9;¢]9B£���>¯<?�ºE«�KF/���7¬­9;H?<?�KF��7�G9B>��G��<?>�E�F@��¨�H?9;¬4§¶�.��<�>�FG9BH�<?9;>½�K�²�*<µ����<��%¸&>/�ª�7�G9¤:K�7FG<³����<?�K�Á�~:K9BF���<�¬­9�<��
���19.H?<?¦79BH�<?���=�%A¯�K�� ���<�������FG���K��<?¡B�7��<����¤�7��A¶<?�¤���19����K�K9.F��7�G9B>B§·�"��<?>uH�9B>G>�H�<?¦79BH�©½�����K��<?�¤�G��9.�*<����1<?�%¸
<?�1A� �>@�GF@©º�7�«�KH�©=>@<?>��G�«�7�����19BFG9m�KF@9¤��<�¬­9�:7�KF/©=<?���´>/�ª�7�G9m>@E]9;£B<µÉ«£¤�o�K£;�G��FG>��G�«�7��¨��K���ÁF@9BA� �£;9m�(�K��9;>
�K��A²¬­�K¦K9� ��1<?���º��F@���K��<�¡°�7�G<?���ÀH�9B>@>½H�<?¦79BH�©K§��$A�A�<��G<?�����KH?Hµ©�J]�G��9¶9�Ç%<?>/��9;��£B9m�K�2����9��&�¥�4>/�ª�7�G9B>����«���
£ª�«�K�1��9BA±�G��9�H�9B���KH«9;��:%<�FG���1¬­9;�f�¥����F2 ���<?�K�¼��F@���K��<�¡°�7�G<?���¶¨�©m<?����F@�%A� 1£B<?�1���·��� H?�°�*>(E�F@�~:=<�A�9B>(�K�
�KA�A1<���<����«�KH]>G�� 1FG£B9½�K�h:7�KFG<?�7��<����´<?�r ���<����r��FG���K��<?¡B�7��<����±�����7��<?>*�KF@�� «�K¨�Hµ©±9�Ç1�K��9B���K �>��G�m�G��9����7��9
>G9��G�G<?���¶E�F@�%£;9B>G>;§

Â·<?���KH?Hµ©�J�>@9;:�9;F��KH]<?��A1 �>@�GFG<?9;>2�¥9BF@9�A�9;FG9;�� �H³����9BA­<?�¶����9$9°�KF@H�©�E��KF@�¥�K�»�G��9�>G�K¬mE�H?9*E�9BFG<��%A»§·�.��9;>G9
<?�1£BH? 1A�9���F@ �£ª¦f<?���1J-�K<?F@H?<?�19B>BJ]�K��AÁ�G9BH?9;£B��¬m¬¤ ��1<?£°����<?�K��>B§��.��9¶FG�7��9��7��AºFG�� 1�G9¤FG9;�� �H?�7��<����À<?�À�G��9B>@9
<?�1A� �>@�GFG<�9B>¯�(�K>��7�,<?¬mE]�KF@�ª�7�f�½�o�K£�����F½¬¼�7¦=<����0 1��<?���È��FG���7��<?¡B�7��<����È���G��FG�K£;�G<�:K9KJ��K�1Ad�KH?H��K�.�G��9B>@9
<?�1A� �>@�GFG<�9B>¤�«�7A E��w�(9;F@�� �H( ���<?�K��>B§¾)�9BF@9B�� �H?�7��<����È<�>��K�N�KF@�� «�K¨1H�©¾9�Ç%����9;���� �>�>@���%£ª¦¾���«�7�¤<?>¤���7�
H?<�¦K9;H�©¶����¨�9�£B�KFGFG9;H³�7�G9BA¼�*<µ���±�G��9��(�K��9B>.�7�V�1���f ���<?�K�±�(��F@¦K9;FG>*�K���19BF(�G�«�K�±���1FG�� ��K�r�¤A�<?¬m<?�f 1�G<?���

��õDö~×*Ï�Ð"ÓªÐ�×@ÏuýgÒÜÐÄö¶Ö�õ � ÕÔÓ�ý-Ï�Ó�Ñ�×*ø-ÕÔÓ�à7Ó�ð.Ó~Ý=øhÑÄÒ��/Ù;Ì�Ó~Ý1ø-Ñ�úªÓ�Ì�Ï�Ó�Ï@Ý=Þ1ÕÜÙ;ÑÄÒÔÍ~Ó�Ý��·×/Ù;Ñ �;ÒØÓ�ÝfË�Í~Ó�ö�Ù�Ý=Ë¿ÙªýDÓ~Ý���Ó�Ì�Ï�Ó�Ï@Ý
ßfÙ;Î~ÒÔÏoÒÔÓ�Ì�Ó�Ý�û�ÒÔÏÄÏÄÒÔÏÄÏÄÒÜô�ô~Ò�Ý°æ-×@à~Ñ"Ó�ÏÄú�Ó�Ý;æh×/åªÓ�Í~Ó�Ý;æhÙ�ÑÄÐÄö$ÿ»Ó�Ñ�Ù�ÕØÒØÌ�Ó~Ý�æhÙ�ÑÄÐÄö*þ·Ó�ú;Ù�Ð�Ó�Ý ÷ ú°ÕØÓ�ö~Ù�ð.Ó�Ý;Ú°Ù�Î~ÐÄö�ÿ»Ó�ÑÄÙ;ÕÜÒØÌ�Ó~ÝBÚ°Ù�ÎwÐ�öþ·Ó�ú�Ù�Ð�Ó�Ý°õ%×/Ì�Ì~×@Ï�Ïo×@×�Ý�õ%×�6~Ó;Ï/ÝwägÐ"Ó�öfÝ � ÒØÑ �;ÒÜÌ~ÒÔÓ~Ý~Ó�Ì�Í �´á�Ù;ð(ÒØÌ��7ï

�.Ú°×@×(Þ7Ó�Ñ�à7×@Ñ (�ù@î;é�ë . ò Ù�ÑuÓ�Ì�Ó�Ì�Ó�ÕÜáwÏÄÒØÏVÙ ò ÐÄö~ÒÔÏ·ÒØÏ�ÏÄÎ~×(Ó�Ì�Í½Ó�ÏÄö~Ù�ÑÄÐuÏÄÎ~Ñ�å�×@á�Ù ò ÐÄö�×(ÕØÒÜÐÄ×/Ñ"ÓªÐ�Î~Ñ�×2Ù�Ì�Ö�õ �SÕÔÓ�ý-ÏVÓ�Ì�Í
Î~Ì~ÒØÙ�Ì�Íw×@Ì�ÏÄÒ Ð�á;ï

I



�K�.�G��9¼���1FG9°���¤9;¢]9B£��°§Á� ���=£B 1>G9BAd9�Ç1�K¬­<��«�7�G<?���¾�K�.����9­��<?¬m9�¸">G9;FG<?9;>¯¨�9B���w:=<���F��K�*�1���f ���<?�K�È���7��9
F�����9B>¶<�� �G��9B>@94<���A� �>/��FG<�9B>¶FG9;H³�7�G<�:K9±���²�K����9;F¶<?��A� 1>@��F@<?9;>m£;�� �H�A E1FG�w:=<?A�9r �>@9;�� �H*9;:=<�A�9B��£;90���N���19
<?¬mE���F@���K��£B9��K�V�G��9�����F@9°�7��9�¢»9;£;�°§

����� � ��� � ����� � � ��� ��� �
��� � ����� �)�

��>­�����K�G9BA�9B�KFGH�<?9BF;J¥�G��90>/�ª�K��A��KFGA�¬m9°�7>G �F@90�K���G��94�G��FG9B�7�±�7�� ���<����^��F@���K��<�¡°�7�G<?���N<�>­<���A� �>/��F@©
 ���<����²A�9B��>@<��&©K§´�.��<?>½¬­9B�K>G 1FG9m<?>½<?��£;H? �A�9;AÈ�7>��K�È�KA�A�<µ��<����«�KHuF@9B��F@9B>@>G��F½<?�¾�4>/�ª�K��A��KFGA¾9°�KF@��<?���K>
�� ���£���<����­9;>@�G<?¬­�7��9;A­�w:�9;F��½>��K¬mE�H?9*�K�»�����f ���<����­�¥��F@¦K9BF@>B§¥3®©mE�H?�K�m�G�¯ 1>G9��K9B����FG�KE���<�£��K��A­�G<?¬m9�¸
>G9;FG<�9B>�:K�7FG<³����<?�K�¶�K>��(9;H?H��K>�<?����9;F/¸"<?��A� 1>@��F/©¤:7�KFG<?�7��<�����<?���G��9��G��FG9B�7�2FG9+�= 1<?FG9;>(��A�<µ¢»9;FG9B���¥�KE�E1FG���K£ª�»§
����9;��9BFG�7��9Á�¾¬­9B�K>G �F@90�K���G��90�G��FG9B�7�±�K�� ���<?�K����FG���K��<?¡B�7��<����Z�K>­�G��9ÀE�F@9BA�<�£;��9;A�E�F@��¨«�K¨�<�H?<µ�&©d�K�
 ���<�����<�¡°�7�G<?���0��F@��¬ �´>@9;�½�K�¥E�FG��¨1<���¬m�%A19BH?>�9B>@�G<?¬­�7��9;Aº�~:K9BF�FG9;E]9B�7��9;A¾£;FG��>@>/¸">G9B£���<�����>��K�2�(��F@¦K9;FG>
��FG�K¬ ���19���
2#]§ã�.��9�¨«�7>G<?£�>@E]9;£B<�É�£°�7�G<?���´����F�©K9°�KF��� 1>G9B>$��H³�7�G9B���.:7�KFG<?�K¨�H�9�A�9;É���9BA0�K>

	�

����� ����
������:&������#&������:&�� 
!� � Ã���§ n Å

�*��9;FG9#"2<���A�9�Ç19;>*<?��A�<µ:=<?A� «�7H?>BJ%$­<���A�9�Ç%9;>$<���A� �>/��F@©KJã�K��A'&´<?��A�9�Ç%9B>�>@�ª����9K§��.��9(� :�9;£;�G��F$<���£BH� �A�9;>
>@���K��A«�7FGAmA�9B¬m����FG�KE���<�£.¬­9B�K>G �F@9B>�<?�1£BH? 1A�<?����9;A� �£B�7��<����DJ=�K��97J=>@9�Ç]J=F��K£;9KJ=�K��Am¬¼�7FG<����KH=>@�ª���� �>;§��.��9
¬m�%A�9;H�<?>»9B>@�G<?¬­�7��9;A�>G9BE��KF��7�G9BHµ©�����FD9B�K£ª�¯©K9°�KFh�K��A�<���£BH� �A�9B>DÉ%Ç19;A�9�¢»9;£;��>-¨�©�©�9B�KFg����FD¨��K����<���A� �>/��F@©
�K��A¾>@���7��97§´�.��9 �f «�K���G<��&©)�^<�>½�K�ÈFG�K��A���¬ £;��¬mE]���19B���¯�*<µ���¾�4>/�ª�K��A��KFGA¾����FG¬­�KH�A�<�>@�GFG<?¨1 1��<����D§
�&��A�<µ:=<?A� «�7H�".<?>��± 1��<?���Á¬m9B¬�¨]9;F�<��2�K��Aº���1H�©4<���	*
+����� � 6%Jg>G�´���«��������<�>�>GE�9B£;<�É«£B�7��<����Á<?¬mE�H?<�9B>$�
>@���K��A«�7FGAÀE�F@��¨�<µ��¬m�%A�9;Hg����F��G��9¤E�F@��¨«�K¨1<?H?<µ�&©´�K�� 1��<?���1<?¡°����<?�K�D§*�.��9¤9B>/��<�¬¼�7�G9B>��K�����1<?>�¬m�=A�9BHh�KF@9
 �>@9BA4�G�¶£B��¬mE� 1�G9¯��E�F@9BA�<�£;�G9BA®E�FG��¨��K¨�<?H�<��&©m�K�· ���<?�K��<?¡B�7��<����¼����F.9B�K£ª�4>G�K¬mE�H?9�¬m9B¬¤¨�9BF.<��®�¶�K<�:�9;�
©�9B�KFBJã�7��A®�G��<?>.E1FG9BA1<?£;�G9BA®E�FG�K¨«�K¨�<�H?<��&©­<?>. 1>G9BA0�K>.����9�¬m9°�K>@ �FG9��K�h���19��G��FG9B�7�°§��.�1<?>*<?>

,
-

����� �/. + �0
!�1,���#&2,���3�:&4,�5��� 0
� Ã���§Ô�KÅ

�*��9;FG96. + )-0-<?>����19½>/�ª�K�1A«�KFGA®����F@¬¼�7H»£B 1¬¤ �H³����<�:K9�A�9B�1>G<��&©´�� 1��£;�G<?���D§ ��7

Ê98 Þ�Ù�ÑDÒØÌ�ÍwÎ�ÏoÐÄÑ�áBì³ÏoÐ�Ó�ÐÄ×
ì³á�×GÓ�Ñ»Û
×/ÕØÕÔÏDýgö~×/Ñ�×�Ó�ÕØÕKý»Ù�Ñ�ú�×@Ñ�Ï»Ó�Ñ�×·Ì~Ù�Ì°Î~Ì~ÒØÙ�Ì ( Ù;Ñ@ÝwÑ"Ó�Ñ�×/ÕØá�Ý°Î~Ì~ÒØÙ�Ì�ð�×/ð¥à7×@Ñ�Ï .&Ý°Ð�ö~×uô~ÑÄ×GÍwÒÔÛ&ÐÄ×GÍ
ô~Ñ�Ù�à�Ó�à~ÒØÕÜÒÜÐ�á*ÒÔÏgÏo×/ÐgÐÄÙ��/×@ÑÄÙ ( Ù;ÑgÙ�Ì~×�.&ï

n 6



����� � ��� � ����� � � ��� � ��
 � 
 � � �	���
� �)� � ��� � ���
��� ���������)� � � � ��� � � � �.�

� �$� ���)� � ��� � � �
����� � � � � �������!
 � � � � ��� � � � ����� ���
� ���

�c<��G�m�G��9�¬­9B�K>G �F@9*�K�»�G��9��G��FG9B�7�(�K>�A�9;É«�19BA±<��­9+�= ��7��<����­�1§Ô�%J��G��9��G��FG9B�7�29;¢]9B£��(£B�K�¼¨�9$9;>@�G<?¬­�7��9;A
 �>@<?���m�K�®9°�KF@��<?�1��>��� ���£���<?�K�®9;>@�G<?¬­�7��9;A®�w:K9BF������f ���<����´���K�K9B>�A�9;É«�19BA0¨�©

� � � 

����� � �0

������� � &	� � ,
�

�����#&�
 ��&�� � &
��

����� � Ã���§Ø8�Å

�*��9;FG9�� �*<?>�����9­¬¼�7FG��<��«�KH�9;¢]9B£��¤�K�(����9¼�G��FG9B�7�¯¬­9B�K>G �F@9¼���¾����9­�����f ���<����È�(�K��9±�7��A�� �.<�>¯���19
¬­�KFG��<��«�KH�9�¢»9;£;���K�1�(��F@¦K9;Fu£ª�«�KFG�K£;�G9BFG<�>@�G<?£B>·���¯�G��9������f ��1<?�����(�K��97§ �(�7�����KF@9��KH�H?�w�¥9BA¯�G��:7�KF@©½�w:�9;F
��<�¬­97J��K��A¯©K9°�KFhÉ1Ç%9BA¤9�¢»9;£;�G>��KFG92<?¬mE�H�<?£B<µ��Hµ©*<?��£;H? �A�9;AD§·�.�19¥9B�KFG��<�����>-�� ���£���<?�K��¬m�%A�9;Hf�KH?>@�$<���£BH� �A�9;>
É1Ç%9BA¶<���A� �>/��F@©��K��A�>/�ª�7�G9�9;¢]9B£���>;§��.��9�����F@9°�7�·¬­9B�K>G 1FG9½Ã ,
½ÅV<�>u���1����H?<���9°�7FV�� ���£���<����¤�K�«�G��9(�¥��FG¦79BF
£ª�«�KFG�K£;�G9BF@<?>@�G<?£;>2�G�«�7�(�KFG9*<?�1£BH? 1A�9BA­<?�¶����9� ���<����­¬m9B¬�¨]9;FG>G�1<?EmE�FG��¨1<��°§·�.�= 1>BJ1<�A�9B���G<�É«£B�7��<����¶�K�D���19
���1FG9°���r9;¢]9B£;�®<�>´¨«�K>G9;A��K�c�G��9º9�Ç%£BH� �>G<���� ��FG��¬ ����9Á9B�KFG�1<?����>±�� 1��£;�G<?���c�K�����19²<�����9BFG�K£;�G<?���1>±�K�
<?�1A� �>@�GF@©r�7��A4>/�ª�7�G9��*<����´©K9°�KF��KH������¤�*<��G�®�G��9�������H�<?��9B�KFG<µ�&©¼�7�V�G��9�E�FG��¨1<����� ��1£;��<����D§

�.��<?>¼�KE�E�F@���K£ª� E�F@�w:%<�A�9B>­����94��E�E���F@�G ���<��&©N�G�È9�Ç%E�H���FG9À�KH��G9BFG���7��<µ:�9®>G�� �F@£B9;>±�K��:7�KFG<?�7��<����N�K�
���19¤����F@9°�7��9�¢»9;£;�°§¤Â·<?F@>@�°J»�$£B�K�º9B>@�G<?¬­�7��9¤�r¬m�=A�9BHh���«�7��<?��£;H? �A�9;>���<�¬­9�¸":7�KF@©=<����¼<���A� �>/��F@©À9;¢]9B£;�G>
©=<?9;H?A�<����¶�K�r9°�KF@��<?�1��>.�� ���£;�G<?���r�K�h���19����KFG¬

� � � 

����� � �0

���������:&�� � ,
-

����� &�
 ���:& � � &���

����� < Ã���§Ü��Å

�.��<�>�¬­�=A�9;H»�KA1A�FG9;>G>G9;>.����9�£;����£;9BFG�´�G�«�7�. ��1¬­9B�K>G �F@9BA´�*<��G��<?�=¸&<?�1A� �>@�GF@©¶£ª�«�7����9B>*¬­�°©­¨�9�A�F@<�:=<?�1�
¨��K��� £ª�«�K���K9B>®<?� ����9º���1FG9°���4¬m9°�7>G �F@9¾�7��A�£ª���K����9;>0<?�c9B�KFG��<�����>;§ �.��9²<?A19B����<µÉ«£°�7�G<?��� �7�����19
���1FG9°����9;¢]9B£��¶<?�È�G��<?>¤£B�K>G9´F@9BH�<?9B>¯����Hµ©È���¾�*<����1<?�%¸">@�ª����9­:7�KF@<³�7�G<?���È�K��A,�G��9´E�FG�K¨�<���������H�<?��9B�KFG<µ�&©�§
�����KH?���K�� �>GHµ©�J��(£°�K�49B>@�G<?¬­�7��9½�¶¬­�=A�9;HD���«�7��<���£BH� �A�9B>.�G<?¬m9�¸":7�KF/©=<?����<���A� �>/��F@©r9�¢»9;£;�G>$©=<?9;H?A�<����m�K�
9°�7FG��<�����>��� ���£���<����r�K�V�G��9�����FG¬

� � � 

����� � �0

���������:&�� � ,
-

����� &�
 ��& � ���:&���

����� < Ã���§ 
KÅ

�.��<�>¼¬m�%A�9;H*�KA�A�F@9B>@>G9B>±�G��90£;����£;9BFG�Z���«�7�­ ���¬m9°�7>G �F@9BA��*<��G��<?�=¸&>@���7��9r£ª�«�7����9B>¼¬¼�°©N¨�94A�F@<�:=<?�1�
¨��K���m£ª�«�K���K9B>2<?������9*���1FG9°���¥¬m9°�7>G �F@9$�7��A­£ª���K����9;>(<?�¶9B�KFG��<�����>;§u�.��9*<?A�9;����<�É�£°�7�G<?���¶�K������9*���1FG9°���
9;¢]9B£���<?�±���1<?>.£°�7>G9�FG9;H?<?9;>.����Hµ©±���´�*<��G��<?�=¸&<?�1A� �>@�GF@©m:7�KFG<?�7��<����´�K��A´�G��9�E�FG��¨1<��.���K��H?<���9°�KF@<��&©K§�34��>/�
��9;��9BFG�KH?Hµ©�J=�2£B�K�´9B>/��<�¬¼�7�G9���¬m�=A�9BH����«�7�(<?��£;H? �A19B>�¨��K���­��<?¬m9�¸�:7�KF@©=<?�1��<?�1A� �>@�GF@©­9;¢]9B£���>*�K��A±�G<?¬m9�¸

n�n



:7�KF@©=<����¯>/�ª�7�G9�9�¢»9;£;��>;§�5$�w�¥9;:�9;FBJ�<�A�9B���G<�É«£B�7��<����­�7�»���1<?>2¬­�=A�9BH«F@9BH�<?9B>29B���G<?FG9;H�©��K�¼�����1H?<?�19°�KF@<���<�9B>�<��
���19½E1FG��¨�<µ�.�� ���£���<?�K�DJ«�K��Ar�¥A��­�1�K�*E�FG9;>G9;�f�����19B>G9½9B>/��<�¬¼�7�G9B>;§ � �

��>@��<�¬¼����<?�K�0�K���G��9�>G9����K�2¬­�=A�9;H?>��� 1��H�<?��9;AÀ<?�09��f «�7�G<?����>���§Ø8~¸&��§ 
­�KH�H?�w�*>�¬m9��G�±9;:7�KH� «�7��9¯A�<��³¸
��9BF@9B����>G�� 1FG£B9;>$�7�u<?A19B����<µ�¿©%<����¤:7�KFG<?�7��<����¼����F��G��9�����F@9°�7�*9�¢»9;£;�B§

�.��9¶����9;��F@©Á�K 1��H�<?��9;A²<��Á����9¶E�F@9;:=<?�� 1>½>@9B£���<?�K�¾�«�7>��G��9¶£BH�9°�KF�<?¬mE�H�<?£°����<?�K�®�G�«�7������9¶9�¢»9;£;�½�K�
���19¤����F@9°�7��¬m9°�7>G �F@9����À����9�H����¼ 1��<?���À�(�K��9�<�>� ��«�7¬¤¨�<?�K ��� �>@H�©®>G¬­�KH?H�9BF*���«�7�º�G��9¤9�¢»9;£;�����Á���19
H?�K�½�1���f ���<?�K�m�(�K��97§����m�G��<?>�¨«�K>@<?>;J=�VFG9;E]9B�7�¥�G��9��K�«�KHµ©=>G<?>��� %��H?<���9BA¶��9;FG9*����Fu���19$>G�K¬­E1H?9.�K�» ���<?�K�
�¥��FG¦79BFG>;§¥�.�1<?>*E�FG�w:=<?A19B>*E]�7��9B���G<³�KH�H�©m<?¬mE]�KF@�ª�7�f�(<?�1���KFG¬­�7��<����¼F@9B���KF@A�<?�1�¶�G��9����1FG9°���$9�¢»9;£;�B§¥ÂV<?FG>/�°J
<����*<�H?HuE�F@�w:%<�A�9¶:�9BF@<�É«£B�7��<����È�7�(���19­<�¬­E�H�<?£B�7��<����À�K�¥����9¶����F@9°�7�¯¬m�%A�9;H����«�7���G��9­�1���f ���<?�K�È9;¢]9B£��
<?>�H³�7FG��9;F*�G�«�K�0�G��9� 1��<?���49;¢]9B£��°§�#%9B£;����ADJ] ���¬m9°�K>@ �FG9;A0�o�K£;�G��FG>����«�����7¢]9B£���¨��K���4£ª�«�K���K9B>�<��4���19
H?<�¦K9;H?<?�1�%�=A¼�K�V ���<����r¬­9;¬¤¨�9BFG>@��<?Er�7��A®�(�K��9;>.�*<����1<?�r<?��A1 �>@�GFG<?9;>½Ão97§Ü��§µJ�<���£BF@9°�K>@9B>�<?�´<?���G9BFG���7��<����«�KH
��FG�KA�9°Å�J�A��¼���7�$£;H?9B�KFGHµ©r�«�°:�9¤�m>G¬­�KH?H�9BF.9�¢»9;£;���K�0 ���<����r���K�K9B>$�G�«�K�4���0���K�= 1��<?���®���7��9B>;§��.�f �>;J
�ÁÉ«��A�<����Á���«�7�¶�G��949�¢»9;£;�G>­�K��¬�©d¬m9°�K>@ �FG9r�K�$����9´�G��FG9B�7�­�KFG9r£B�K¬­E«�7F��K¨�H�9´<?�N>G<�¡B9®<?�d���19r�&�¥�
>G9;£;�G��FG>��¥�� �H?AN¨�9r9;:=<?A�9;��£B9®�K���K<?��>/�¶�Á£°�K 1>��KH.<��f�G9BF@E�FG9��ª�7�G<?���d�K�����19´FG9BH?�7��<�����>@��<?E,¨�9;�&�¥9B9;�^���19
���1FG9°���¤¬m9°�K>@ �FG9¼�K�,�����f ��1<?���È�(�K��9;>B§À� É«��A�<����4�G�«�7�¯����9±�1���f ���<?�K�È9;¢]9B£���<?>¯H³�KF@��9BF��G�«�K�,���19
 ���<����r9;¢]9B£����¥�� �H�A4¨�9�9;:=<?A19B��£;9¯£;����>G<�>@�G9B���*�*<����®�¶£°�K 1>��KHg<��f�G9BF@E�FG9��ª�7�G<?���D§

����� � ��� � ����� � � ��� � ��
 � 
 � � �	���
� �)� � ��� � ���
��� ���������)� � � � ��� � � � �.�

� ��� �.� ��� � ��� � � � ���4����� � ���
��� � �)�	���

���¥�®>/�ª�7�G9B>��KA1��E1��9;Aº�·��� H³�°�*>�A� �F@<?���­����9�>G�K¬­E1H?9�E�9BF@<?�=ANÃo�&A��K���´<?� n I�Æ 
¼�7��A²��¦=H?�K����¬­�¼<��
�K6�6 n Å�J(�K��A^�G��9À�KA1��E1��<���� �K�����19B>G90H³�°�*>­<�>¼�7FG�� «�7¨�H�©N�7��9�Ç%����9;���� �>­£ª�«�K���K9À<?�N����90�K¨�<�H?<��&©È�K�
 ���<�����>2�����KFG���K�1<?¡B97§u�&�±��F@A�9BF2���½���%£; �>(���m����9�9�Ç%E]9;FG<�9B��£;9�<?�¶����9;>G9�>/�ª�7�G9B>;J���£BF@9°�7�G9$�&�¥�¤>��K¬mE�H�9B>BJ
����9¤���KF�9°�K£ª�²>@���7��9 "Ü>�9�Ç%E�9BF@<?9B�1£B9K§��$ �>G9m�´>G< Çf¸"©�9B�KF�E�9BFG<��%AÀ���KF��&A«�K����JD�*�1<?£ª�¾�KA���E1�G9BAº<��G>��·���
H³�°� <?� n I�Æ�
%J���FG��¬¹�&�¥�º©�9°�7FG>mE�FG<���F¤���ºE«�K>@>��K�K9r�G�²�G��FG9;9´©�9°�7FG>­�7�¿��9;F�E«�K>G>G�K��9ÈÃ n IKÆ�8�¸ n I�Æ�Æ�Å�§È�
 �>@90�ÁÉ�:�9�¸"©K9°�KF­E]9;FG<?�=Ad����F­��¦=H?�K����¬­�1J���FG��¬ ����F@9B9r©�9°�7FG>mE�FG<���F¤���²E«�K>@>��K��9®���²����9´©�9B�KF­�7�¿��9;F
E«�K>@>��K�K9¤Ã n I�I�Æ�¸
�K6�6��KÅ�§h�.��9�>@<?¡B9*�K�]����9�>��7¬­E�H�9.�*<?��A��w� A1<�¢]9BFG>¥�K£;FG��>@>2�G��9$>/�ª�7�G9B>2¨]9;£°�K 1>G9��7�DA«�7���
�°:7�K<?H?�K¨�<?H�<��&©¼<?>G>@ �9B>;§ � �È�"��<?>� 1�1����F@�G ��«�7�G9������7���&A«�K�1�r�K��A²��¦fH³�K���K¬¼�­�KFG9¤F@9BH?�7��<µ:�9BHµ©r>G¬­�KH?Hh>@���7��9;>

ÊÄÊ·â�ÑÄ×@ÕÜÒØð�ÒÜÌ7Ó�Ñ�á*Ó�Ì�Ó�ÕÜáwÏÄÒØÏ»á°ÒÜ×@ÕØÍ~×@Í�å�×@ÑÄá.ÒØð�ô~ÑÄ×GÛ
ÒÔÏo×u×GÏ�Ð�ÒÜð.ÓªÐ�×@ÏgÙ ò Ð�ö~×uÐÄö~Ñ�×@Ó�Ð-×�%�×@Û
Ð@ï
Ê "�õDö�×/Ñ�×uÓ�ÑÄ×uÌ~Ù.Í~Ó�Ð�Ó(Ù�Ì�Î~Ì�ÒÜÙ;Ì�ÏoÐ�Ó�ÐÄÎ�ÏgÒØÌ�ù@î�éBíwÝwÓ�Ì7Í�Ý~Ù�à°å°ÒØÙ�Î�ÏÄÕÜá;ÝwÍ~ÓªÐ"Ó(Ó�ÑÄ×uÌ~Ù�Ð-Ó�å�Ó�ÒÜÕÔÓ�à�ÕÜ×�Ó ò Ð�×/Ñhí�è�è;í~ï

n �



�*<��G�´FG9;H³�7�G<�:�9;H�©m>G¬­�KH�H]�f �¬¤¨�9BF@>.�K�->��7¬­E�H�9���¨1>G9BF/:7�7��<�����>B§� �>G<�����9°�K£ª�r�K�-�G��9�>��7¬­E�H�9B>;J���9B>@�G<?¬­�7��9
�������f ���<����®9°�KF@��<?���K>��� ���£;�G<?���r�K�h���19����KFG¬

� � � 

����� � �0

����� � &�
 ��& � � &����#&������.������ &
��
+����� � Ã���§ ��Å

�*��9;FG9	���6� �� <?>u�K��<?��A1<?£°������Fh:K�7FG<³�7¨�H?92���«�7��9+�f «�KH?>��K��9(����Fu�¥��FG¦79BF@>2<��¤����9*�7A���E1�G<?����>/�ª�7�G9.<?�¤���19
©�9B�KFG>��7�¿��9;F��KA��KE1��<����¼�K�»����9��·��� H³�°�c�K��A¼9��f «�KH�>(¡B9;FG�¤<��¼���19��KA��KE1��<�����>/�ª�7�G9$���1FG�� ��K�¼����9�©�9B�KF
�K�u�KA���E1�G<?���4�K��A4<?�0�KH?HD©K9°�KF@>�<?�4�KH�Hg�K����9;F$>/�ª�7�G9B>;§��.�19¯¬m�%A19BH-<?��£;H? �A19B>*��<?¬m9�¸"<?��:7�KFG<?�K����<���A� �>/��F@©
�K��A¶>/�ª�7�G9*É%Ç19;A­9�¢»9;£;�G>¥>@���G�«�7�
�®FG9;E�FG9;>G9;�f�G>¥�G��9*£ª�«�K����9*<��������f ���<��������K�K9B>2A� �9�����<��f�GFG�=A� �£���<?�K�
�K���G��9��V��� H³�°��J��KF@�� «�K¨1H�©�A� �9¥���$�G��9(£ª���K����9�<��¯�G��9¥�G��FG9B�7�u9�¢»9;£;�°§V�-�KH?>@��9;>@��<�¬¼����9�����<�>V9+�= ��7��<����
����FV ���<?�K�¤�(��F@¦K9;FG>�<?�¤�KFGA�9;F·����9;>@�G<?¬­�7��9(�G��9�9�¢»9;£;���K�«�G��9.<?����F@�%A1 �£;�G<?���¯�K�ã����9.�V��� H?�°�Z�K�� ���<?�K�
�(�K��9B>;§

����� � ��� � ����� � � ��� � ��
 � 
 � � �	���
� �)� � ��� � ���
��� ���������)� � � � ��� � � � �.�

�
� ��� � � � �)� � 
 ����

��� ��� � � �

�.��F@9B9¼�1<?����Hµ©Á ���<�����<�¡B9BA¾<?��A1 �>@�GFG<?9;>½�¥9BF@9±A�9;FG9B�K �H³�7�G9BA¾9°�KF@H�©º<?�º���19¼>��7¬­E�H�9¶E]9;FG<?�=A Ão�K<?F@H?<���9B>�<��
n I��7Æ1J��GFG �£ª¦f<�����<?� n I��KI1J7�K��A¯��9BH�9BE��1����9B>·<?� n I�ÆK�*�*<����¯����9¥¨�FG9B�K¦f �E��K�«��������Å�§7�.��9�F@9B�� �H?�7��<������K�
���19B>G9$<?��A1 �>@�GFG<?9;>BJf�*��<?£ª�¼£B������F@��H?H�9BAm9B����F/©±�7��A¼FG�7��9;>BJ=FG9B>@ �H��G9BA±<��m�G��9�£;FG9B�7��<����¼�K�»FG9;�f�G>(�����7�¥�¥9BF@9
£°�7E1�� �F@9BADJ��7��H�9°�K>/��<?�¼E«�KF@�BJ1¨�©­ ���<?�K��>(<��¼����9$����FG¬ �K�-��<�����9;F¥�(�K��9B>½Ão���K>G9KJ n I�Æ��KÅ�§�)�9;FG9B�K �H³�7�G<?���
¬­�KA�90<µ�±A�< �m£B �Hµ�­����F­ ���<�����>¼�G�,£B�����G<?�f �90�G�,A�9B¬­�K��A �1<?���^�(�K��9;>´�K��Ac�7H?H?�w�¥9BA^�G��9À9;�f�GF@©Z�K�
�����f ��1<?���¯£B��¬mE]9���<µ����F@>B§h�.��<?>V�KFG�K «�K¨�Hµ©�FG9B>@ �H��G9BA¯<?�¤�7��9�Ç%���K9B���� 1>u£ª�«�K���K9(<?�����19��K¨�<�H?<µ�&©��K�« 1��<?���1>
<?�����19B>G9¥<?��A1 �>@�GFG<?9;>g������FG���7��<?¡;9K§h�&����F@A�9BF-���*���%£; �>h���½�G��9(9�Ç%E]9;FG<?9;��£B92<?�����19B>G9¥<?��A1 �>@�GFG<?9;>BJ7�»£BF@9°�7�G9
���1FG9B9$>��K¬mE�H�9B>BJ=����9*����F29°�K£ª�¼A�9BF@9B�� �H?�7��9;A±<?�1A� �>@�GF@©1" >(9�Ç%E�9BF@<?9B�1£B9K§2���K£ª�±>G�K¬mE�H?9*£B�w:K9BFG>*�7�¼9BH�9;:K9B�
©�9B�KF¤E�9BF@<?�=ADJh��F@��¬ É�:�9­©�9°�7FG>�¨�9;����F@9¼A�9;FG9B�K �H³�7�G<?���º���4É�:�9¼©K9°�KF@>��7�¿�G9BF�A19BFG9;�� �H?�7��<����D§®Â«��F¯9B�K£ª�
>��7¬­E�H�9KJ��2����9;�49;>@�G<?¬­�7��9��¶�����f ��1<?���r9°�7FG��<�����>��� ���£���<����4�7�V�G��9�����FG¬

� � � 

����� � �0

����� ��&�
 ��&�� � &
� � &������ ��3� &���

����� � Ã���§Ô�KÅ

�*��9;FG9���� �� <?>·�K��<?�1A�<?£B�7����F-:7�KFG<?�K¨�H�92�G�«�7��9+�= ��KH?>u�K��9(����Fh�(��F@¦K9;FG>�<?���G��9�A�9;FG9;�� �H³����9BA�<���A� �>/��F/©�<��
���19$©�9B�KFG>*���¿��9BF2A�9;FG9B�K �H³�7�G<?���¼�K��A±9+�f «�KH?>¥¡B9;FG�¤����F��(�KFG¦K9;FG>.<��­���19�A�9BF@9B�� 1H³�7�G9BA±<���A� �>/��F@©¶�G��FG�� 1���
���19¶©K9°�KF½�K�¥A�9BF@9B�� 1H³�7�G<?���º�K�1A¾<��¾�7H?H·©K9°�KF@>¯<��¾�7H?Hu�K�G��9BF�<���A� �>/��F@<?9B>;§¶�.��9­¬m�=A�9BHu<���£BH� �A�9;>��G<?¬m9�¸
<?��:7�KF@<³�K����<���A� �>/��F/©´�K��A´>/�ª�7�G9�É1Ç%9BA®9;¢]9B£���>*>G�¤�G�«�7���ºFG9;E�FG9;>G9;�f�G>��G��9�£ª�«�K�1��9�<?�´���K�= 1��<?���±�(�K��9;>

n 8



A� �9­���ÀA�9;FG9;�� �H³����<?�K�DJu�KF@�� «�K¨1H�©ºA� �9­���0�G��9¼£ª�«�7����9´<?�²����9­����F@9°�7��9;¢]9B£;�B§À�½�KH?>@�09;>@��<�¬¼����9¶����<�>
9��f «����<?�K�r���KF. ���<?�K�r�¥��F@¦K9BF@>�<��®�KFGA�9;F����m9B>@�G<?¬­�7��9$����9�9;¢]9B£����7�·A�9;FG9;�� �H³����<?�K�´���4 1��<?���´�(�K��9;>B§

� ������� �	��

� ����������������

������������

� � ���"!
�$#

3®©0�K�«�KHµ©=>G<?>�FG9+�f �<?F@9B>�<���A�<�:=<�A� «�KHgH�9;:�9;HVA��7�ª�¼�K�0���7��9B>��7��AÀ ���<����0>/�ª�7�G �>��w:�9;F��K>$H?�����­�¼E�9BF@<?�=A
�K>¯E]��>@>G<�¨�H?97§®�h�0�G��<?>½9B��A»Ju�� �>G9m����9­A«�7���4��FG��¬ �G��9´��
2#¾��F@��¬ n I��K8r����F@�� ����,�K6�6��rA�9B>@£BF@<?¨�9BA
9°�7FGH?<�9BF;§�5$�w�¥9;:�9;FBJV¨]9;£°�K �>@9­���*<?H�H·¨�9¤���%£; �>G<����r���¾<�����9BF
¸&>/�ª�7�G9¤:K�7FG<³����<?�K�À<?�Á���19¶�G��FG9B�7���K�( ���<?�K�
��F@���K��<�¡°�7�G<?���DJg��A1�0���K�¯ �>@9­���19­A«���ª�4E1FG<?�KF��G� n I����r¨�9B£B�K �>@9¼9°�7FGH?<�9BF¯��
2#%>¤A��4���K�¯<?A�9;����<��¿©Á�KH?H
>@���7��9;>$<���A�<µ:%<�A� «�KH�H�©K§ �  ��.��9¯30�°©4��
2#%>��( �>@9���FG��¬ n I����~¸ n I�Æ n £;�����ª�K<��´����9½FG9;H?9;:7�K���*<��1����FG¬­�7�G<?���
����F.:7�KF@©=<����­�f �¬�¨]9;FG>��K�uF@�K�ª�7�G<?���r��F@�� �E�>;§¥�È�K��9�<?�%����FG¬­�7��<����´<?>*�°:7�K<�H³�K¨�H�9�����F��KH�Hg9B<?�K�f��F@�K�ª�7�G<?���
��F@�� �E�>�<?� n I����´�K��A n I��KÆ1Jg����F�F@�K�ª����<?�K�Á��FG�� 1E�>�8%Jh�1J·�=JV�7��AÈÆ´<�� n I��KI1Jh�K��A²����Hµ©0����F�F@�K�ª�7�G<?���
��F@�� �E�>��¤�K��ArÆ�<��±<?� n I�Æ�6¤�7��A n I�Æ n §u�&�1����F@¬¼����<?�K�¼���± 1��<?���¼>@�ª���� �>�<�>��°:7�K<?H?�K¨�H�9*���KF��KH�H]F@�K�ª�7�G<?���
��F@�� �E�>���FG��¬ n I��K�~¸ n IKÆ�6­�7��AÀ����Hµ©´����F�F@�K�ª����<?�K�4��F@�� �E�>��±�K��AºÆm<?� n I�Æ n §��.��9¶��
2#4��FG�K¬ n I�Æ�8�¸
�K6�6���£;�����ª�K<���>.���7��9��7��A4 1��<?���r>/�ª�7�G �>$<��1����F@¬¼�7�G<?���­����F*FG�K���7��<����´��FG�K �E�>*�¼�7��A0Æ4Ã��G��9��� 1�G����<?�1�
FG�7�ª�7�G<?���Á��F@�� �E�>�Å�§¶�.��<�>½<�>�����9¶9+�= 1<�:7�KH?9;�����K�¥�G��FG9;9m�� 1H?H���
2#%>½9°�7£ª�¾©�9B�KF­Ã��&�¥�0F@�K�ª�7�G<?���Á�KFG�� �E1>
����F.9B�K£ª�0�K�h�&�¥9BH�:K9¯¬m�������1>ªÅ�§

	$���=¸&FG9;>GE�����>@9�F��7�G9B>��*<��G�ÁFG9;���KFGAÀ�G�±���7��9¤<?�%����FG¬­�7��<����®<?�À���19¶��
2#Á���K>�¨]9;9B�º��F@�~�*<����±�w:�9;F
��<�¬­97J]��F@��¬ �7¨]�� %� n 
¼E�9BFG£;9B���½<?�À�G��9 n I�Æ�67>����´�w:�9;F�8�6±E�9BFG£;9B���½¨�©º�K6�6��%§¯�.�19m�(9B��>@ �>��( �FG9B�K 
 �>@9B>$�K�49;H³�K¨���FG�7��9�<�¬­E1 1�ª�7�G<?���¼E�FG�=£B9;A� �FG9¼Ã��/���K�@¸"A�9B£ª¦��fÅ(�G�­�7H?H?�=£°����9��(�K��9;>*�G�m�G����>@9��¥��F@¦K9BF@>����KF
�*����¬ �G��9½<?�1����F@¬¼����<?�K�´<?>* ��«�°:7�K<?H?�K¨�H�9K§25$�w�¥9;:�9;FBJ»�G��<?>*E�F@�%£;9BA� 1FG9½A��%9;>����7�$ 1>G9�<��1����F@¬¼�7�G<?���¼���
 ���<����m>@�ª���� �>2���¯�KH?H��%£B�7��9��(�K��9;>(>G�½���«���¥£;��¬mE«�KFG<�>G���1>¥�K�» ���<����¼�7��A¼���K�= 1��<?���m���7��9B>2����F��(��F@¦K9;FG>
�*<��G���KH�H?�=£°�7�G9BAd�(�K��9B>­>G���w� ¬¤ 1£ª��>G¬­�KH?H�9BF¤�(�K��9®A�<�¢]9BF@9B����<?�KH?>��G�«�K�Z�G����>@90¨«�K>@9BA��K�^A«�7���º���KF
�¥��FG¦79BFG>2�*<��G�m�K¨�>G9;F@:�9;A¼�(�K��9B>;§�Â«��Fu����<�>�FG9B�K>G���»J=�VA�FG�KE­��¨1>G9BF/:7�7��<�����>u�*<��G�¼�7H?H?�=£°����9BA¯���K�K9B>���FG��¬
¬�©®�K���KH�©=>G<�>B§* ��1����F@�G ��«�7�G9BHµ©�J«����9��ã�K�­<?��A�<�£°�7�G<?���¶�7H?H?�=£°����9BAr�(�K��9B>$<?�r����9 n I�IK�­�K��A n I�I 
­��
2#%>
�KF@9�<?���K£B£; �F��7�G9��7��A¼���19B>G9$©�9°�7FG>.�KF@9�A�F@��E�E�9BA¼��F@��¬ ���19��K�«�7H�©=>G<�>(�K>(�¯F@9B>G 1H��°§�� � �.�19BFG9��KFG9��½�G�K�ª�KH

Ê #�ü]×GÛ/Ó�Î�Ïo×�Ð�ö~×.Ð�ÑÄÎ�Û"ú°ÒØÌ���Ó�Ì7Í�Ó�ÒÜÑ�ÕØÒÜÌ~×�ÒÜÌ�Í~Î�Ï�Ð�ÑÄÒØ×@Ï�ý]×@ÑÄ×*Íw×@ÑÄ× ��Î~ÕÔÓªÐ�×@Í¤ÏÄÙ�×@Ó�Ñ�ÕØá�ÒÜÌ¤Ð�ö~×�Ï�Ó�ð�ô~ÕØ×*ôK×/Ñ�ÒÜÙwÍ�Ý1Ë�ÍwÙ�Î�ÏÄ×
ÐÄö�×�×@Ó�Ñ�ÕØÒÜ×@ÑDÍ�ÓªÐ�Ó ò Ù;ÑDÐÄö�Ó�Ð-ô�Ó�ÑÄÐgÙ ò Ð�ö~×�Ó�Ì7Ó�ÕØá°ÏÄÒÔÏDÒÜÌ�Ù�Ñ"Íw×/Ñ»Ð�Ù.ö�Ó�å�×uÍ~ÓªÐ"Ó ò Ù�Ñ-Ó�Ì�Ó;Íw× 7BÎ�Ó�ÐÄ×·ÌBÎ�ð2àK×/Ñ-Ù ò á�×GÓ�Ñ"Ï»ô~ÑÄÒØÙ�Ñ»Ð�ÙÍw×@ÑÄ× ��Î~ÕÔÓªÐ�ÒÜÙ;Ìfï �´ö�×/Ì¤ËVÛ/Ù�ÌBÐÄÑ�Ù�Õ ò Ù;ÑuÏoÐ�Ó�ÐÄ×.ÒØÌ½Ð�ö~Ù;ÏÄ×.Ó�Ì�Ó�ÕÜáwÏÄ×@Ï@Ý�ËVÎ7Ïo×.Ó�,~ù/ì³ÏoÐ�Ó�ÐÄ×�Û/ÓªÐ�×��;Ù�Ñ�Ò��GÓªÐÄÒØÙ�Ì ò Ù�Ñ�Ó�ÕØÕ«á�×GÓ�Ñ"ÏVÐÄö�Ó�ÐÎ�ÏÄ×@Ï»Ð�ö~× ��Ñ�Ù�Î~ô7Ï»Í~×�#�Ì~×GÍ�àBá�ÐÄö~×¥ÿ»â»Ú ò Ù;ÑDÐÄö~×�ÏÄð.Ó�ÕØÕÜ×@Ñ-Ï�Ð"ÓªÐ�×@Ï@ï
Ê � õDö~×@ÑÄ×(Ó�Ñ�×¥Ó�ÕÔÏÄÙ�ô~Ñ�Ù�à~ÕØ×/ð.ÏVýgÒ Ð�ö�Ð�ö~×(Ó�ÕÜÕØÙwÛ/Ó�ÐÄÒØÙ�Ì �7Ó �;ÏVÒÜÌ½ÐÄö~×�ù@î;é�îªì"ù@î;î-,*ÿ»â]Ú~Ï/Ý�à~ÎwÐ·ÐÄö�×/Ñ�×2ÒÔÏ·ÏÄÎ&%*Û
ÒØ×/ÌBÐuÒÜÌ ò Ù�ÑÄì

n �



�K�·¬­��F@9½�G�«�K�À�¶¬m<?H�H?<?�K�±��¨�>@9BF@:7�7�G<?���1>��*<µ���r:K�7H?<?A®<?�%����FG¬­�7��<����±���®���7��9B>��K��A0 1��<?���4>@���7�� �>;J»�7��A
���19B>G9½>G9;F@:K9��K>.�G��9�£B��F@9½A��7�ª�¤����F.¬�©´�K�«�KHµ©%>@<?>;§

�.��9�F@�K�ª����<?�K�®�KFG�� �E4A�9B>@<?���4�K�·�G��9���
¥#®<?¬mE�H?<�9B>������7���«�KH��·�K�·�G��9��K¨�>G9;F@:7�7��<�����>*<?�®9°�7£ª�0©�9B�KF
�KF@9´E]�K�G9B����<?�KH?Hµ©º<?�,�G��9®��
2# n �0¬m�������1>�H³�7�G9BFB§¾Â«��F¤9�Ç��7¬­E�H�9KJ�F@�K�ª�7�G<?���È��FG�� 1E �Á<�� 30�°© n I��K�
<?>�F@�K�ª����<?�K�,��FG�K �E^ÆÁ<�� 30�°© n I��KÆ%§,�&�N��FGA�9;F����²�°:���<�A E1FG��¨�H�9B¬m>��K��£B��F@FG9;H³�7�G<?���d�K�$<?�1A�<�:=<?A1 «�KH
��¨�>@9BF/:K����<?�K��>*�~:K9BF*��<�¬­9��K�1A4���m9B�1>G �F@9½�G�«�7�����«�°:�9½<?�1A�9BE�9B��A19B����£;FG��>@>/¸">G9B£���<�����>BJã�*��9;�0£°�7FGF@©=<����
�� 1���G��9��K�«�KHµ©%>@<?>��K���(�K��9B>2�· 1>G9�����H�©¯����9 �@9B�KFGHµ© �½F@�K�ª����<?�K����FG�� 1E�>$Ã n ¸"�fÅ�§V�.��9$9�Ç%£B9BE%��<?�K��>2�G������<�>
FG 1H?9m�KFG9 n I��K�®�K�1A n IKÆ�81J-�*��9BF@9¼�� �>@9¼�7H?H�FG�7�ª�7�G<?���º��F@�� �E�>;JV¨�9B£B�K �>G9¼���K¬ ���7�� �>@<?���4�K��©ºA«�7���
��FG�K¬ ���19½<�¬­¬m9BA1<³�7�G9BH�©mE�F@<?��F¥©�9°�7FB§

�.��9BF@9.�KF@9¥¬­�K��©���9;�¥9BFV��¨�>G9;F@:7�7�G<?����>-����F-����92���7��9(�7�«�KH�©=>@<?>h<?�½9°�K£ª��©K9°�KFh����F@�� ���� n I�Æ n ÃÄ�7¨]�� %�
n �%JÜ6�6�6�<�� n I��K���K��A n I��KÆ��*�19BFG9.�G��9BF@9*�KFG9����� 1Fu9°�KF@H�©¯FG�K���7��<����¤��F@�� �E�>��7��A��o�KH?H�<?���*���½�K¨��� 1� 
=JÔ�K6K6
<?� n I�ÆK6´�*�19BFG9¶���19BFG9m<?>����1H�©Á���19m9B�KFGHµ©ÁFG�7�ª�7�G<?���º��F@�� �ED§ØÅ �.��9;FG9¼�KFG9¶¬­�K��©Á¬­�KFG9¶��¨�>@9BF@:7�7�G<?���1>
��FG�K¬ n I�ÆK8��K�DJ��*��9BF@9��G��9BF@9��KFG9 n ��9B�KFGHµ©¤FG�7�ª�7�G<?������F@�� �E�>�9B�K£ª�m©K9°�KF$Ã�FG�K���7��<�������FG�K �E¶�½<��¶9°�K£ª�m�K�
�&�¥9BH�:K9¥¬m�������1>ªÅ�§h�.��9;FG9¥�KFG92�KE�E1FG�°Ç%<?¬­�7��9;H�© 
�
%JÜ6�6�6���¨�>@9BF/:K����<?�K��>-<?��9°�K£ª��©�9B�KF-<?�����192¬m<?A��7��A¯H?�7��9
n I�ÆK6K>�Ã nKn 61JÜ6�6�6�<�� n I�Æ�8�Å2A�9;£BH?<���<?�1�����¶�K¨��� 1��� n JÜ6�6�6�¨�©r�76�6 n A� 19�����<?�1£BFG9B�K>G9;Ar������F@9B>GE�����>@9K§2�&�
��F@A�9BF����½E�F@�~:=<�A�9��7A�9��f «�7�G9$>G�K¬mE�H?9.>@<?¡B9;>¥<��m�G��9*9°�KF@H�©¤©K9°�KF@>BJ%�·E��%��H�9BA����19�©K9°�KF@>2��F@��¬ n I��K�~¸ n IKÆ n §
�.��9�F@9B>G 1H���<����´>��7¬­E�H�9�>@<?¡B9�<��À����<�>�©�9B�KF���F@�� �E�<����±<?>��KE�E�F@�wÇ%<�¬¼�7�G9BHµ©À�761JØ6K6�61§½�.��9�9B��AºF@9B>G 1H���<�>
�����7�¥�G��9 n I����~¸ n I�Æ n A«�7�����KF@9��GFG9B�7��9;A´�K>¥�¯>G<�����H�9�©K9°�KF�Ão£°�7H?H«<�� n I��7I�Å�J=�K��Am����9;FG9��KFG9��K���f «�KHãA«�7���
��FG�K¬ n I�Æ�8�¸
�K6�6��%§r�.��9¼FG9B>@ �H��G<?���0�K�«�KHµ©=>G<?>¯>��K¬mE�H�9m����F½���7��9B>¤£;�����ª�K<���> n JØI�87��J 
 ���4��¨1>G9BF/:7�7��<�����>B§
�.��9$�K�«�KH������� 1>�>��K¬mE�H?9����KF2 1��<?���m>@���7�� 1>2<�>�>GH?<�������Hµ©¤H³�7FG��9;F��K��Am£B�����ª�7<?��> n JÜ6��KI1J n 8K����¨1>G9BF/:7�7��<�����>B§

�¤FG9;>G£B�KH?9;AZ���190��
2#dÉ«�«�KH.�¥9B<?�K�f�G>­<��Z�KFGA�9;F¶�G�¾9+�f «�KH?<�¡B9´���1949�¢»9;£;��<µ:�9®�f �¬¤¨�9BFm�K��F@�K�ª�7�G<?���
��F@�� �E�>.<��®9B�K£ª�r©�9°�7F��KF.��FG�� 1E®�7�h©K9°�KF@>B§¥Â«��F�9�Ç1�K¬mE�H�9KJ1�G��9 n I�ÆK�7¸
�K6�6�����
¥#=>�9B�K£ª�®�«�°:�9 n ��9°�KF@H�©
FG�7�ª�7�G<?���®��FG�K �E�>BJ��*��<?H�9½�G��9 n IKÆ�8±��
2#0�«�K>��7� �/9°�KF@H�© �¼F@�K�ª�7�G<?���4��FG�K �E�>��7��A0���19 n I��K�~¸
Æ n ��
2#%>
���7�ª�KH n � �@9°�KF@H�© �¼F@�K�ª����<?�K�®�KFG�� �E1>$����F*���7��9B>¶ÃÄ�7�­���KF$ ��1<?���4>@�ª���� �>�Å�§��.�= 1>BJ»�.¬� �H��G<?E�Hµ©¼���19 n I�ÆK8
�¥9B<?�K�f�G>�¨�© n�� �4�K��AN��¬¤ �H��G<?E�Hµ©Á����9 n I����~¸ n I�Æ n �(9;<?�����G>�¨f©,8 � �À����F½���7��9B>®Ã�¨f© n�� �®����F� ���<?�K�
>@���7�� 1>ªÅ�§0�.��<?>¯�«�K>¤���09;¢]9B£;�¤���È�*<��G��<?�=¸"©�9B�KF¤�7�«�KH�©=>@9B>BJu�K��Ad<��¯��<µ:�9B>¯����9m©�9°�7FG>�¬m��FG9m¨«�KH?�K��£B9;A
���7�ª�KH»�¥9B<�������<?�rE]�=��H�9BAr�K�«�7H�©=>G9;>B§

�·�7¨�H?9 n £;�����ª�K<���>¶>��K¬mE�H�9´>G �¬m¬¼�7F@©d>/�ª�7�G<?>@�G<?£;>¶���KF¶�G��9®H?���ºFG9B�KH��(�K��9KJ( ���<?�K�ZA�9;��>G<µ�&©�J.�7��A

ð.ÓªÐ�ÒÜÙ;Ì�Ð�Ù.ÑÄ×GÛ
Ñ�×@ÓªÐ�×VÑ�×@Ó;ÏoÙ;Ì�Ó�à�ÕÜá.Ó�Û@Û
Î~Ñ"ÓªÐ�×�Ó�ÕØÕÜÙwÛ/Ó�ÐÄÒØÙ�Ì$ÒÜÌ�Í~ÒØÛ@ÓªÐÄÙ;Ñ�Ï@ï

n 




�V�K¨�H�9 n C2#1�K¬mE�H?9�#= �¬­¬­�KF/©r#=���7��<�>@��<�£B> �±
�FG<µ:K����9½#%9;£;���KF
���������	��

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


��,.-0/1��,���2 �4365�7�( �8365�9	7 �:3;��5�< �436+�$�� �836=�7�� �8305�(�9 �.36$�<��

->9.36(�+�(�2 -?9:36(�<��12 ->9:3@7
7�(�2 ->9.3@7�<�$�2 ->9:3@7�=
=�2 ->9:36(
$�9�2 ->9.36(�+�<�2
� �������A���	��B �%C�D 9.3E�F74� &�&�& &
&�& 9.3E��+�< 9:3E��<
5 9:3;����< 9.369�<�9
��,�� $�+.36��9�( $
(:36+�5�� $�5:36$
��9 $�<.36<�<�7 $�+:36��<
= $�7G36$
=�� $�<.36$�=�9

-����830<�=���2 -��
�836<�(�=12 -����83@7
7�9�2 -���$:30(���$�2 -��
�8365�7��12 -����836$
<�=�2 -���9:3;��(�(�2
H���I���

� 9.3@7�(�( 9:3@7�=
� 9:30��5�� 9.36$�=�9 9:3@7�<
= 9:3J7�5�+ 9.3@74�F7
K������'���
� 9.36(�=�= 9:36(�<
( 9:30+�+�= 9.36(�<�< 9:36+�9'� 9:30(�$�( 9.36+�7�(
K������'���
�LH��%I�� 

� 9.36��7�5 9:36��+
$ 9:3;��+�� 9.3E��5�( 9:36��<
< 9:30��7�< 9.36��$�=
���	��/
M���C�� 9.3E����+ 9:3E���
9 9:3;��(�< 9.3E��+�9 9:3E���
< 9:3;����� 9.3E��9��
�����N��� 9.3E��(�� 9:3E�F7 < 9:3;��<�5 &�&�& &�&�& &
&�& &�&�&
���"!#��� 9.36$�<�< 9:36$�+'� 9:3J7�<�+ &�&�& &�&�& &
&�& &�&�&
���#��$ &'��( 9.36��<�$ 9:36��<
= 9:30��7�+ &�&�& &�&�& &
&�& &�&�&
���*)O��+ 9.3E��5�= 9:36���%( 9:309�5�5 &�&�& &�&�& &
&�& &�&�&

PRQ SUT VXWYT�Z\[�]1SUT�^A_�`Yacbedgf;h ikjmlnZno�[qprT�Z\[�]�S;fXs;T�fEt�h l\T�^u_�`g` T�h�svSUQwZnikjml\`xT�y�z4h l{peT�Z\[�]�SUT�^YSUQ S;h lnfXh t�s;Q�fEf
` T�h�sEf�|X}~]4T�o'z4i�_�T�sFfRZno�j8h�s;T�o�S;]�T�fUT�fXh�s;T�fUS;h o4^8h�sE^g^4T��'Znh�S;ZnQ�o4f�|�}~]�T�Q	� T�sEh lnl{f;h i�j8l\T�fEZ\��T�Z�f������1���'�n���
��|
d�h ikjml\TXf;Z\��T�f���Q s~S;]�Tvpch�[ T�h o8^�z4o4Z\Q�o�fUS;h�S;z8f~��h�sEZnh�_8l\T�f�h�sETvf;lnZ\[�]�S;l\`qfEi�h lnl\T�s~^4z4TXSUQ�i�Znf;fEZno�[��
h lnz4T�f�|

�K�G��9BF��¥��F@¦K9BF�£ª���KF��K£���9;FG<?>/��<�£B>��w:�9;F�����9 n I��K8�¸
�K6�6���>��7¬­E�H�9�E�9BF@<?�=AD§� $�1<?���ÀA19B��>@<��&©4<?>�A�9�É«��9;A¾�7>
���19¥��F��7£;��<����½�K�«����9¥>��K¬mE�H�9��*�1���KFG9¥9B<µ����9;FV ��1<?���¯¬­9;¬¤¨]9;FG>V��FV£;�w:�9BF@9BA¶¨�©¯�$£B�KH?H?9;£;�G<�:�92¨«�KF@���K<���<?���
�K��F@9B9;¬­9;�f�B§��.��9¶�°:�9;F��K��9�E�FG<µ:K����9�>@9B£�����F� 1��<?���ÁA19B��>@<��&©4<?> n ��§ n E]9;FG£B9;���°J-�K��AÁ<µ��A19B£BF@9°�K>@9B>��*<��G�
9BA1 �£°�7�G<?�����KH2�7�G���K<?��¬m9B�����*<��G� n �%§Ô�´E]9;FG£;9B�����K�(��<?���¾>G£ª���=��H2A�FG�KE]�� %��>¯�K��AÈ�K��H�©¾�%§Ü64E�9BF@£B9;�f���K�
£B�KH?H?9;��9®��F��KA1 «�7��9;>±¨�9B<?�1�, ���<���� ¬­9;¬¤¨�9BFG>;§ Â«9B¬­�KH?9;>±�KF@90H�9B>G>¼H?<?¦79BHµ© �G�«�K� ¬­�KH?9;>m�G�d¨]90 ���<?�K�
¬m9B¬¤¨�9BF@>BJ-�*<����¾��Æ1§Ø�rE�9BF@£B9;�f���K�.���K�= 1��<?���º�¥��FG¦79BFG>¤�K��Ad�7I1§Ô�´E�9BFG£;9B���¤�7�. ���<����²�¥��F@¦K9BF@>¤¨�9B<?�1�
��9B¬­�KH�9K§

�-¨�FG9B�K¦¯�G��9B>@9.>@�ª����<?>/��<�£B>·A1�~�*�¶¨�©¯9BA� �£B�7��<����«�KH1�7�G���K<?�1¬­9;�f�V¨�9B£°�7 �>G9.<µ�u<?>V£BH�9°�KF·�G�«�7�· ���<?�K��>��KF@9
¬m��FG9�<�¬­E���F/�ª�K���2����F�H?9;>G>.>@¦=<�H?H�9BA¼�¥��FG¦79BF@>$<��±����9�E1FG<�:7�7�G9�>G9;£;�G��FB§��¾��FG¦­¨f©´���KFGA¾Ã n I�I���Å2>G ����K9B>@�G>
�����7�·�G��9�>G9;H?9;£;��<����¤�K�«�¥��F@¦K9BF@>�<?������ ���<?�K� � ��¨�>V<?>·>/©=>@��9;¬¼����<?£B�KH?Hµ©�A�<�¢]9BF@9B���u����F-�¥��FG¦79BFG>��K�ãA1<�¢]9BFG9;���
>G¦f<�H?H�H?9�:�9;H?>¤�7��AÈ¨�9B£B�K �>G9¼ ���<?�K��>��7E�E]9B�KF����0���w:K9¼A�<µ¢»9;FG9;�f��9;¢]9B£���>��K�È����9¶�(�K��9B>¯�K���¥��FG¦79BF@>¤�K�
A�<µ¢»9;FG9B���m>G¦f<�H?H�H�9;:�9;H?>;§^#=E]9;£B<�É�£°�KH�H�©�J��G��9BF@9®<�>�E]�K>G<��G<�:K9´>G9BH�9B£���<?�K�^�K¬m�����Á�K¨�>G9;F@:7�K¨�Hµ©dH?9;>G>¶>G¦f<?H�H?9;A
�¥��FG¦79BFG>¶>@�À���«�7�� ���<�����<?¡;9BA,�¥��FG¦79BF@>¤�*���º�KFG9¼H?9B>@>¤>G¦f<�H?H?9;A,<?�È��¨�>G9;F@:7�K¨�H�9±A�<�¬­9;��>G<�����>¤�7FG9±¬m��FG9
>G¦f<�H?H?9;A�<?�� ��1��¨�>G9;F@:7�K¨�H�9*A�<?¬m9B��>@<?���1>B§·�&�¶£;������F��7>@�°J��G��9BF@9�<�>���9B���7��<µ:�9.>G9;H?9;£;��<����m�K¬m��������¨�>@9BF/:K�7¨�H�©
¬m��FG9¥>G¦f<?H�H?9BA��¥��FG¦79BFG>�>@�����«���u ���<�����<�¡B9BA¯�(��F@¦K9;FG>u�*�����7FG9�¬m��FG92>G¦f<�H?H?9;A�<�����¨�>@9BF/:K�7¨�H?9�A1<?¬m9B��>@<?����>
�KF@9¼H?9;>G>¤>@¦f<?H?H�9BA¾<?�, ��1��¨�>G9;F@:7�K¨�H�9±A�<�¬­9;��>G<�����>B§®�.��<�>¤<?>¯£B����>@<?>/��9B���¤�*<µ���È�G��9±¨�<�H³�7�G9BFG�KH�>G9;H?9B£���<����
¬m�%A�9;H]����F. 1��<?���´¬m9B¬�¨]9;FG>G�1<?Er>G ��K��9B>/��9BA®¨�©´��¨��w�*A0�7��A®Â��7FG¨�9BF½Ã n I�Æ���Å(�7��A®Â��7FG¨�9BF�Ã n I�Æ�8�Å�§��&�

n �



���1<?>�¬m�%A�9;H�J� 1��<?���1>BJ�¨�©¶F��K<�>G<��������19��K9B��9;F��KH«H�9;:�9;H«¨� 1�2>@���K��A«�7FGA�<�¡B<?�1�����K�K9B>BJ=FG9;A� �£;9*�G��9*¬¼�7FG��<��«�KH
E�F@<?£B9��7�@�ª�K£ª�19BA¼�G�¯>@¦=<�H?HÄ§V�.�f �>;J1H?9;>G>2>G¦f<?H�H?9;A¶�¥��F@¦K9BF@>.�KF@9�¬m��F@9�H�<?¦79BH�©����½A�9B¬­�K��Am ���<���� � �K¨�>2�*�1<?H?9
 ���<����±9;¬­E�H��w©�9BF@>*�KFG9$H?�=��¦f<?���½����F¥�G��9�¬m��>@�(>G¦f<?H�H?9BA±�K¬­�K���¯�G����>G9��¥��F@¦K9BF@>��*�������7�f�� ���<?�K� � ��¨�>B§
�.��9�FG9;>G �Hµ�*<?>��G�«�7�*9B¬mE�H��~©K9BF*E�F@9;��9BF@9B��£;9B>$�KFG9�¨�<���A�<����¤����F���¨1>G9BF/:7�K¨�H�©±H?9B>@>*>G¦f<?H�H?9BA±�¥��F@¦K9BF@>��*�1<?H?9
�¥��FG¦79BF�E�FG9���9BFG9;��£B9;>��KF@9�¨�<?�1A�<?��������F.�K¨�>G9;F@:7�K¨�Hµ©´¬­�KFG9�>G¦f<�H?H?9;A±�(�KFG¦K9;FG>;§

�.��9½ ��«�KA �  1>@��9;AÀ ���<����´���7��9¯���KE4>@���w�*�0<��r���K¨�H�9 n <?>��7I1§Ø8¶H?�K��E]��<�����>¯ÃÄ8K�1§Ø6¶E]9;FG£;9B����Å�§(�.��<�>
:7�KFG<�9B>V>@©=>@�G9B¬­�7��<�£°�KH�H�©�¨�©¯9BA� �£B�7��<����«�KH=£°����9B�K��F@©¼Ão�1�K�u>@���w�*�m<��¯�G��9¥���K¨�H?9°Å�J��*<����� ��«�KA �  1>@��9;A¤���7��9
���KE1>��K�2��I1§ �±H?���´E���<?���G>�����F���<����Á>G£ª�1�%��H�A1FG��E��� 1�G>BJg�f�%§Ü8±H?�K�´E]��<�����>�����F$������>@9��*<���� n �­©�9°�7FG>��K�
9BA1 �£°�7�G<?���»J�8��%§Ü60H?�K�4E���<?���G>¯����F½������>@9¼�*<��G�È>@��¬­9­£B��H�H?9;��9KJ·�K��Ad����Hµ© 
%§Ü60H?���4E]�K<?����>½����F¯£;��H?H�9B��9
��FG�KA� «�7�G9B>;§¯5��w�(9�:�9BF;JD����9�¨1<?H³����9BFG�KH->G9;H?9B£���<����À¬m�%A�9;HV<�¬­E1H?<?9;>��G�«�7�$����9¤H?�KFG�K9¯�(�K��9¤���7E�>�����F�H�9B>@>
9BA1 �£°�7�G9BA0�¥��F@¦K9BF@>��KFG9½�w:�9;FG9B>/��<�¬¼�7�G9B>$�K�·�G��9¯�(�K��9¯9;¢]9B£;���K�u 1��<?���1>�����F*���19B>G9½�(�KFG¦K9;FG>��*�1<?H?9����19
>G¬­�KH�HD���K�K9¯���7E�>����KF$¬m��FG9�9;A� �£°����9BA4�(��F@¦K9;FG>��KF@9¯ 1��A�9BF@9B>/��<?¬­�7�G9B>��K�u���19½�(�K��9¯9;¢]9B£;���K�u 1��<?���1>
����F��G��9B>@9½�¥��FG¦79BF@>B§ � �

� � �����)� � �.� �
��� � ����� �)� � ��� � ������� ������� �	� ��� � � � � ��� � � � � � ��� ��� �)�	��� �

��>$�.A�9B>@£BF@<?¨�9BAÀ<��0>G9;£;�G<?���À�1§ n J���9;>@��<�¬¼����9½>G9BE��KF��7�G9�E�F@��¨�<µ��¬m�%A19BH?>*����F�9°�K£ª�4©�9°�7F��K���G��9�E�F@��¨«��¸
¨�<�H?<��&©r�7�¥ 1��<?���0£B�w:�9;F��K��9¶��F�¬­9;¬¤¨]9;FG>@��<?ENÃ� ���<�����<?¡B�7��<����ãÅ�§��.��9B>@9¶¬­�=A�9BH�>�<���£BH� �A�9�A19B¬m����F��7E���<?£
£ª�«�KFG�K£;�G9BF@<?>@�G<?£;>��K>��(9;H?Hh�K>$8�¸&A1<?��<µ�*<?��A� 1>@��F/©®�K��AÀ>/�ª�7�G9½É%Ç19;AÀ9;¢]9B£���>;§$�(�G��9B�0 �>G9½����9;>G9�9;>@�G<?¬­�7��9;>
���r£;��¬­E1 1��9¶�´E�F@9BA�<�£;��9;A¾E1FG��¨«�7¨�<?H�<��&©®�K�¥ ���<?�K��<?¡B�7��<����NÃo9+�f «�7��<����º��§Ø��Å�§��c�1<?H?9���A��r���K��E1FG9B>@9B���
���19�FG9;>G �Hµ��>*����F�9;:�9;F@©®©�9B�KFBJ��ª�K¨�H�9¤�¶£B�������K<?��>�9B>/��<�¬¼�7�G9B>��K�u�G��<?>�E�FG�K¨�<���¬m�%A�9;Hg����F*>G9BH�9B£���9BAÀ©K9°�KF@>
Ã n I����~¸&Æ n J n I�Æ��%J n I�I��%J n IKI��%J2�K��AZ�K6�6���Å�§,�.�19BFG94�KF@9´>@��F@�����ºE�9BFG>@<?>/��9B���m9B¬mE�<�FG<?£B�KH(F@9B�� 1H³�KF@<���<�9B>
�K£;FG��>@>�©�9°�7FG>B§¤	$�K��>@ �FGE�F@<?>@<?����Hµ©�J�����9�¬­�KFG�K<?�«�KHh9;¢]9B£���>½�KF@9¤��9B�19BF��7H?H�©4H³�7FG��9;F�<?�0�G��9¶9°�KF@H?<�9BF$©K9°�KF@>
�*��9;FG9±���19¼E�F@��¨«�K¨�<�H?<µ�&©º�K�* ���<�����<?¡B�7��<����º<?>¯��<?���19BFB§0�&�È����9¼H³�7�G9BF�©�9°�7FG>BJ��*��9;�d ���<����,A�9;��>G<µ�&©È<�>
¬¤ �£ª�´H��w�(9;FBJ�9�:�9B�r<��´��FG�� 1E�>(�*<��G�±FG9;H³�7�G<�:K9BH�©m��<����± ��1<?���´A�9;��>G<µ�&©�J1�G��9��K¨1>G��H� 1��9�A1<�¢]9BFG9;��£B9�<?�±���19
E�F@��¨«�K¨�<�H?<µ�&©¼�K�V ���<�����<�¡°�7�G<?���±>@<?¬mE�H�©­£°�7�����K��¨�9�:K9BF/©rH³�KF@��9K§

�È�KFG¦K9;FG>��*<��G��¬­�KFG9¥�G�«�K� n �$©K9°�KF@>��K�ã9BA� 1£°�7�G<?���¶�KF@9.>G �¨1>@�ª�7�f�G<³�KH�H�©½H?9;>G>uH�<?¦79BH�©��G��¨]9. ��1<?����<�¡B9;A
�����K� �KF@9®�¥��FG¦79BF@>±�*<����ZH?9;>G>¼9;A� �£B�7��<����D§c�.��9À��<����%¸">G£ª���=��H �N£;��H?H�9B��9®���KEZ<?�^ 1��<?���ZA�9B�1>G<��&© <�>

Ê 	�ÿ»Ó�Ñ"Í (où@î�î+*~Ý%í�è�è�ù0.VÓ�Í ��Î�ÏoÐ�Ï�ÐÄö~×GÏo×.ýDÓ	�;× �BÓ�ô�Ï ò Ù�Ñ�Î~Ì~Ù;à�ÏÄ×/Ñ�å�×@Í¯ö~×/ÐÄ×/Ñ�Ù �;×/Ì~×@Ò Ð�á¯Ó�Ì�Í/#�Ì�Í�ÏuÐÄö�Ó�Ð�ÐÄö~×$Ó�Í ��Î�ÏoÐÄ×GÍ
�;Ó�ô�ÏgÏoÐÄÒØÕÜÕ ò Ó�ÕÜÕfà°á�ÏÄú°ÒÜÕØÕfÕØ×/å;×/Õ�à~ÎwÐ-Ì�Ù�ÐhÓ�ÏgÏÄö�Ó�ÑÄô~ÕØá*Ó�Ï»Ð�ö~×�Î~Ì�Ó;Í ��Î�ÏoÐÄ×GÍ$×GÏ�Ð�ÒÜð.Ó�ÐÄ×@Ï@ï

n �



�V�K¨�H?9½�=C�
�F@��¨«�K¨1<?H?<µ�&©¼�7�u ���<?���1<?¡°����<?�K� �%
�FG<µ:K����9�#%9B£�����F;J»#=9BH?9;£;�G9BA´'29°�KF@>
PRQ sEi�h lnZn��T�^�b s;Q _8ZnS�� fUS;Zni�h�SUT�f

� �������	�1

� �%5�<�< &
='� ��5�=
< ��5
5�� ��5�5�< ��9�9
�
�
���N��� 9:369���+ &
9:369�9
= &
9:309��F7 &�9:369���$ &
9:369��%=

-?9:369�9�$12 ->9:369�9
$�2 ->9:309�9�$�2 -?9:369�9�$12 ->9:369�9
$�2
�
� ��$�&'��( &�9:369�(�< &
9:369�$	7 &
9:309���7 &�9:369���� &
9:369��%�

-?9:369�9�$12 ->9:369�9
$�2 ->9:309�9�$�2 -?9:369�9�$12 ->9:369�9
��2
�
��)N��+ &�9:3E��5�$ &
9:3E��9
( &
9:309�=�( &�9:369�+�9 &
9:369�7 �

-?9:369�9�7'2 ->9:369�9	7�2 ->9:309�9�$�2 -?9:369�9�$12 ->9:369�9
$�2
�
,�� 9:369���� 9:369'��� 9:309�9�= 9:369�9�( 9:369
9�$

-?9:369�9��	2 ->9:369�9'��2 ->9:309�9���2 -?9:369�9��	2 ->9:369�9'��2
�
,��������1������� &�9:369�9�9 &
9:369�9
9 &
9:309�9�9 &�9:369�9�9 &
9:369�9
9

-?9:369�9�912 ->9:369�9
9�2 ->9:309�9�9�2 -?9:369�9�912 ->9:369�9
9�2
H ��I�� 

� &�9:369�=�� &
9:369�$
+ &
9:309�$�$ &�9:369���$ &
9:369��%<

-?9:369�9�7'2 ->9:369�9	7�2 ->9:309�9�7�2 -?9:369�9�$12 ->9:369�9
$�2
K ����������� 9:369���7 9:369'��$ 9:309���( 9:369�9�= 9:369
9�+

-?9:369�9�$12 ->9:369�9
$�2 ->9:309�9�$�2 -?9:369�9�$12 ->9:369�9
��2
K ��������������H���I'� 

� &�9:369�$�+ &
9:369�$
$ &
9:309���< &�9:369��F7 &
9:369��%=

-?9:369�9�(12 ->9:369�9
(�2 ->9:309�9�7�2 -?9:369�9�7'2 ->9:369�9	7�2
� �	��/�M��%C�� 9:369�=�+ 9:369
(�$ 9:309�(�= 9:369�$�$ 9:369
��<

-?9:369�9�7'2 ->9:369�9
$�2 ->9:309�9�$�2 -?9:369�9�$12 ->9:369�9
��2
�'�
B
	1�	����� 9:369���< 9:369'��< 9:309���$ 9:369���� &
9:369�9
$

-?9:369�9�(12 ->9:369�9
(�2 ->9:309�9�7�2 -?9:369�9�7'2 ->9:369�9
$�2
$�&��'��,��%C�
%������B�C���DuH���B D��1B D���B D��1B D��1B D���B
�	C���C��uH��'B D��1B D���B D��1B D��1B D���B
�� 9:36��$�7 9:3E�%(�+ 9:3;��$�� 9:3E����� 9:3E�%9�9
� �
��=�9�7�7 +�+�(
+�� +�7 <�(�9 (�(���7�5 +�(�$
9�9
����,1&�� &	7�<'��5��:36� &�����<�(�=.365 &'��5��%<�$:365 &'��(
$�(�=:3@7 &���+�=�7�5.369

PRQ SUT V��Rl�lRT�f;S;Zni�h�SUT�f�h�sETYprT�Z\[�]�SUT�^ _'` a�bed��8o4h l�f;h i�j8lnZno�[ peT�Z\[�]1S;f�| }~]�TYt�Q�T��qt�Z\T�o1S;fgh�s;T
o�Q sEi�h lnZ\��T�^kSUQ�s;T�j4s;T�f;T�o1SrS;]�TR^�T�sFZ\�
h�S;Zn� T~Q � S;]�TNj8s;Q _8h�_8Znl�Z\S6`�Q � S;]�TRz4o8Z\Q�o4Z\��h�S;Z\Q�o�pNZ\S;]ks;T�f;j�T�t�SrSUQ
h�tE]8h o�[ T�ZnoLS;]�T�T
�'jmlnh o4h�SUQ s;`g�
h�sEZ�h�_8l\T | }~]8ZnfRZ�fXt�Q�ikj8z�SUT�^Yh f��������� !���" pN]�T�sET#�� Z�fRS;]4T�� T�t�SUQ s
Q � T�fUS;Z�i�h�SUT�^Lj8h�sEh ikT�SUT�sEf Q � S;]4T�j4sEQ _8Z\SRi�Q'^�T�l0� � ZnfRS;]�T�� T�t�SUQ sXQ � ikT�h o4f Q � S;]�T�T
��j8lnh o4h�SUQ s;`
��h�sEZnh�_8l\T�f��Rh o4^ � ZnfxS;]�TAfUS;h o8^4h�sE^ o�Q sEi�h l�j8s;Q _8h�_8Znl�Z\S6` ^�T�o8f;Z\S6`*��z4o8t�S;Z\Q�o | }N]�TYo�z4i�_ T�sEfxZno
j8h�s;T�o�S;]�T�fUT�f�h�s;TYfUS;h o4^4h�sE^ T�sEs;Q sEf�| }~]�Tu_8h fUTu[ s;Q�z�j t�Q�o8f;ZnfUS;fxQ ��pN]4Z\SUTYo�Q�o%$'& ZnfUjmh o4Znt�fEZno�[�l\T
i�h l\T�f~pNZ\S;]Y�)(�` T�h�sEfNQ �{T�^4z4t�h�S;Z\Q�o |

>G 1¨�>@���K����<³�7Hh<��®�KH?HDE�9BF@<?�=A�>BJ«¨1 1�$�o�7H?H?>.�w:K9BF*��<?¬m9KJ%��FG��¬ n I1§Ø8¶E�9BFG£;9B���ª�7��9¯E���<��f�G>*<?� n I����~¸&Æ n ���m��§Ø�
E�9BFG£;9B���ª�7��9�E���<?����>¥<?�±�K6�6��%§·�.��<?>¥FG9���9B£;�G>(���19���9B�19BF��7H]A�9;£BH�<?��9$<?�¼ 1��<?���­A�9B�1>G<��&©­�w:�9;F(����<�>(E�9BF@<?�=A
�����7�����7>mE��KF@�G<?£B 1H³�KF@H�©²H³�KF@��9¼����F�H?9B>@>/¸"9BA� �£B�7��9;AZ�¥��FG¦79BF@>B§d�.��9rF��°�  ���<?�K�dA�9B��>@<��&©,���KF¤�(��F@¦K9;FG>
�*<��G�Á�¼��<����0>@£ª���=��H·9;A� �£°����<?�K�0��9BH�Hh<��0�«�7H��u��F@��¬S61§Ô�K�m���¼61§ n 8¼¨]9��&�(9;9B� n I��K�~¸
Æ n �K��A²�76�6��¶�*�1<?H?9
���19­ ��1<?���¾A�9B��>@<��&©Á����F½£B�KH?H?9;��9���FG�KA� «�7�G9B>½��9BH?H��K��H�©²�rE]9;FG£;9B���ª�K�K9¼E���<?����>��w:�9;F¯�G��9­>G�K¬m9­E�9BF@<?�=A
��FG�K¬ 61§Ü6�I¤���m61§Ü6��%§

��H?A�9;F*�¥��F@¦K9BF@>��KF@9�¬­��F@9�H?<�¦K9BHµ©¼�G�­¨�9¯ 1��<?���1<?¡B9;ADJ«�KHµ�����K ����´����9½���KE®�«�K>*A�9;£BH�<?��9;A4�w:�9;F��G<?¬m9K§
�¾��¬­9;���(9;FG9*>G �¨1>@�ª�7�f�G<³�KH�H�©¯H?9;>G>�H?<�¦K9;H�©½����¨�9� 1��<?���1<?¡B9;A�<?�¤�G��9.9°�KF@H�©¯©�9°�7FG>BJ��*<µ��������9.¬­�KH�9�¸"��9;¬¼�7H?9

n Æ



���KE¶����F�¨�9B<����½Æ1§ n E�9BF@£B9B�����K��9�E]��<�����>�����F�>G<�����H�9��(��F@¦K9;FG>��7��A n�n §ÜI½E�9BF@£B9B�����K��9�E]��<�����>u����F�¬­�KFGF@<?9;A
�¥��FG¦79BFG>.<�� n I��K�~¸
Æ n §·�.��9;>G9�A�<µ¢»9;FG9B�1£B9B>¥��9BH?Hã��� n §Ô�½E]9;FG£B9;���ª�K��9�E���<��f�G>2���KF(>G<�����H�9$�¥��FG¦79BFG>*�7��A´81§ 

E�9BFG£;9B���ª�7��9$E���<��f�G>�����F�¬¼�KF@FG<�9BA��(�KFG¦K9;FG>¥¨f©­�76�6��%§·	$�����*��<µ��9B>(�KFG9*>@<?����<µÉ«£°�7�f�GH�©�¬­��F@9*H?<?¦79BHµ©����½¨�9
 ���<�����<�¡B9BA»Jã�*<µ���4�mFG�K£B<?�KHg���KE®�K��Æ%§ �¶E]9;FG£;9B���ª�K�K9�E���<?����>*<�� n I����~¸
Æ n A19B£BH�<?��<��������¼�%§Ø�mE�9BFG£;9B���ª�7��9
E���<?����>�<?�À�K6�6��=§.�.��9����7E0¨�©09������1<?£B<µ�&©´���7>�>G 1¨�>@���K����<³�7HV<��4���19�9°�7FGH�©´©K9°�KF@>BJ��*<����05$<�>GE«�K�1<?£B>��%§Ø�
E�9BFG£;9B����¬­�KFG9�H�<?¦K9;H�©m���«�7�®�1���%¸
5�<?>@E«�K��<�£B>(�G�m¨�9� ���<�����<�¡B9BA´<�� n I����w¸ n I�Æ n §u5��~�¥9;:K9BF;Jã�G��9BF@9�<?>����7�
��>G<�����<�É�£°�K���*FG9;H³�7�G<?���1>G��<�E´¨]9��&�(9;9B�À5�<?>@E«�K��<�£�9;���1��<?£;<��&©r�K�1A® 1��<?���1<?¡°����<?�K�´F��7�G9B>*¨�©®�K6�6��=§

�c��<?H�9��(A��¶���7�$E1FG9B>@9B��������9�FG9;>G �Hµ��>;J�����9;FG9�<?>.>@ �¨�>@���K����<?�KHgE]9;FG>@<?>@�G9B����:K�7FG<³����<?�K�´�K£BF@��>G>*<���A� �>
¸
��F@<?9;>.<?�´ ���<����´A�9;��>G<µ�&©´¨�©´<?��A1 �>@�GF@©´�7��Ar>@�ª����9K§2Â«��F�9�Ç1�K¬­E1H?9KJ��w:K9BFG�K��9� ���<����´A�9B�1>G<��&©±<?� n I��K�~¸
Æ n
<?��>@�ª����9B>V�*<����1�� 1���·��� H?�°�*>·���7>2���%§Ü6�E]9;FG£;9B����¨� 1�u����H�© n �1§Ô�$E�9BF@£B9;�f��<��¤>@���7��9;>u�*<��G���·��� H³�°�*>B§
�.��<�>����KEÁF@9B¬­�K<?��>$>G �¨1>@�ª�7�f�G<³�KHV<?�º�76�6��%J��*<����Á 1��<?���0A�9B��>@<��&©0�K� n �%§Ü8¼E]9;FG£;9B����<?�Á>/�ª�7�G9B>��*<µ������ %�
�·��� H?�°�*>��K�1A0����Hµ© 
%§Ü6mE�9BF@£B9;�f��<?�®>@�ª����9B>*�*<��G�À�·��� H³�°�*>B§*#=<?¬m<?H³�7FGH�©KJ1�°:K9BF��7��9� ��1<?���®A�9B�1>G<��&©
<?� n I����w¸
Æ n <?�4¬¼�K�f 1�o�7£;�� 1FG<?�1�­�(�K>�8��%§Ô�­E�9BF@£B9;�f��¨� 1���K��H�© n 6%§Ô�¶<?�0>@9BF/:%<�£B9¤<���A� �>/��F@<?9B>;§$�.�1<?>����KE
E�9BFG>@<?>/��9BAr�(�K>.���K>*>@¬¼�KH�H?9;F(<?�4�K6K6��%J%�*<µ���r ���<����rA�9B�1>G<��&©±�K� n 
%§Ü8¶E�9BF@£B9;�f��<��®¬­�K�f 1�o�K£��� �F@<?���¶�7��A

%§Ø�¤E]9;FG£B9;����<��®>@9BF/:%<�£B9�<?�1A� �>@�GFG<�9B>B§

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

� ��� � �$� ���)� � ��� � � �
����� � � � � �������!
 � � � � ��� � � � ����� ���
� ���

��>@�G<?¬­�7��<������K�����19À����F@9°�7�r9�¢»9;£;�r �>@<?���d:7�KFG<?�7��<����^<�������9ÁH�<?¦79BH?<����=�%AZ�K�½ ���<?�K� ¬­9;¬¤¨]9;FG>@��<?E <�>
£°�7FGFG<�9BAÁ�� %�� �>G<����±����9�¬m9;�G���=AÁA�9B>@£BFG<�¨]9;Aº<?�Á>G9;£;�G<?���º��§Ø�%JD9+�= ��7��<�����>���§Ü8�¸&�1§ 
%§��$H?H·>@E]9;£B<µÉ«£°�7�G<?���1>
<?�1£BH? 1A�9´�À£B�K¬­E�H�9;�G9¼>G9��¶�K��<?����9;F��K£���<�����>¤�.��<�>¤£B�K��>G<�>@��>¶�K���À>@9;�¶�K�*©K9°�KF¤É1Ç%9;AZ9�¢»9;£;��>��*<µ���,���19
E�F@9BA�<�£;��9;A4E1FG��¨«�7¨�<?H�<��&©­�K�· 1��<?���1<?¡°����<?�K�D§·�.��<�>*>G9;���K�V<?���G9BF��7£;��<�����>.<�>�����9����=£B �>*�K�V¬�©r�K���KH�©=>G<�>B§

Â·<?�K �FG9¤�¼£B�����ª�7<?��>�E1H?�K�G>��K���G��9�9B>/��<?¬­�7�G9BAÀ£;�%9 �­£;<?9;�f�G>��K�����19¤<?����9;F��K£���<�����>��K���G��9¤E�F@9BA�<�£;�G9BA
E�F@��¨«�K¨�<�H?<µ�&©­�7�· ��1<?����<�¡°�7�G<?���ÁÃ ,
½Å�¨f©¼©�9°�7F*��F@��¬ �G��9�9°�KF@��<?�1��>��� ���£���<?�K��>.A�9;É���9BA4<?�´9��f «����<?�K�®�1§Ø81§
#%<���£B9�9��f «�7�G<?���¼��§Ø8�A��=9B>¥���K�¥£B�����ª�7<?�¼<���A� �>/��F/©­�KF¥>/�ª�7�G9$É1Ç%9BA¼9;¢]9B£;�G>BJ�<�A�9B���G<�É«£B�7��<����¶�K�D���19�9;¢]9B£��
�K�h����9�E�F@��¨«�K¨1<?H?<µ�&©¼�7�· ��1<?����<�¡°�7�G<?���¼£°�K�®A�9BE�9B�1A0���´:7�KFG<?�7��<����¼��F@��¬ ���19B>G9�>@�� �FG£;9B>;§


·�K�19BH·� �K�����19¯É«�� 1FG9¤£;�����ª�K<���>$�G��9�9;>@��<�¬¼����9BA0£B�=9 �m£B<�9B����>���F@��¬S�¼FG9;��FG9;>G>@<?���ÀH�<?¦79¯9+�= ��7��<����
��§Ü8m�G�«�7��£;�����ª�K<���>���9B<µ����9;F�<?�1A� �>@�GF@©®����F*©�9B�KF�É1Ç%9;AÀ9;¢]9B£���>B§$�.�f �>BJD<�A�9B���G<�É«£B�7��<����4F@9BH�<?9B>����4¨]�K�G�

n I
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(C) Within− and Between−State and Within−Industry Variation
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(D) Within−Industry and Within−State Variation
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(B) Within−State Variation
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(B) Within−Industry Variation
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