
���������	

��������
�	

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

�	��
���
��	�����	
	
	

	

�������	����
�	����������	
	

	
	
	

�����	���	����	
	

��
����	��	����	

����	��	����
�	



	
�

	

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

���  !"#$�%&'(���������������������������������������������������������������������������������������������������������������������������������� ) 
��� ��%*+",	�-+�-�+. ������������������������������������������������������������������������������������������������������������������������ / 


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

��� �'-%�-�'$	�,!#+0%�(+�1��������������������������������������������������������������������������������������������������������������� / 
��� �(+',�23�'$	�%!�1	!'(	�4*+",�-+1 ��������������������������������������������������������������������������������������������� 5 
��6 ��!�'�'$	%2	�!1#	�%�"+	�+74+�1������������������������������������������������������������������������������������������� �� 
��� �!"���,!,�'$	�!1#	�%�"+	�++,�'$1�������������������������������������������������������������������������������������������� �� 
��)  &��(�'$	
%'1+'1&1 ������������������������������������������������������������������������������������������������������������������ �� 

� ��	
�������
�
������
	���� ���!������������������������������������������������������������������������������������ �
 

� "�����
���#�����
������	�!�
��� ���������������������������������������������������������������������������������� �� 

��� �+1+!�"0	
!��!4�+1 �������������������������������������������������������������������������������������������������������������������� �� 
��� �'!�31�1	!'(	�+1&�,1 ����������������������������������������������������������������������������������������������������������������� �� 
��6 ��1"&11�%'���������������������������������������������������������������������������������������������������������������������������������� �� 

$ "�����
����%�����
	����!�����������	�!�
��������	
�������
�
���
���%��&�������

#�����
��������������������������������������������������������������������������������������������������������������������������������� �$ 

)�� �'!�31�1	!'(	�+1&�,1	%2	�&�-+3 ����������������������������������������������������������������������������������������������� �) 
)�� ��1"&11�%'	!'(	
%'"�&1�%'1 ��������������������������������������������������������������������������������������������������� �/ 

� ��'��(����)���
���*�)�����
���+������� ���������������������������������������������������������������������� �� 

, �����
���������
���� ���������������������������������������������������������������������������������������������������������� �, 

- �����#����	�
���)��%�������������������������������������������������������������������������������������������������� �- 

8�� ��%*+",	�"%�+����������������������������������������������������������������������������������������������������������������������������� �5 
8�� �!�+�	�!,!	
%��+",�%'	9�7!$+	�!,!	
%��+",�%':	�-+�-�+. ������������������������������������������������ �5 
8�6 ��+",�%'�"	���	"%7�%'+',	9+��1,+'	�&�-+3	�%2,.!�+:	�-+�-�+.����������������������������������� �� 
8�� �%�&,�%'	
%7�%'+',1; ������������������������������������������������������������������������������������������������������������� �� 
8�) ��%*+",	��%.	
0!�,	9
�1&!�:����������������������������������������������������������������������������������������������������� �� 
8�/ �!�+�	
%7�%'+',	�%�&,�%'<	����2%�7	��%"+11	�+1"���,�%' ����������������������������������������� �6 

. "�����
�����&������/�����!���������	%����� ���������������������������������������������������������������������
� 

5�� �&77!�3 ������������������������������������������������������������������������������������������������������������������������������������ �/ 
5�� �',�%(&",�%'������������������������������������������������������������������������������������������������������������������������������� �= 
5�6 �+1"���,�%'	%2	,0+	(!,! ������������������������������������������������������������������������������������������������������������ �8 
5�� �!"+	4�!1	�'	,0+	(+"�1�%'	,%	1,%� �������������������������������������������������������������������������������������������� 6� 
5�) �'!�31�1	%2	�!"+	4�!1	�'	�%1,<1,%�	!",�-�,3 ����������������������������������������������������������������������������� �� 



	
6

5�/ 
%'"�&1�%'1	2�%7	,0+	-+0�"�+	1,%�	(!,! �������������������������������������������������������������������������������� /� 

�0 #��	���
���������������������������������������������������������������������������������������������������������������� 

���� �%"!�	�!1#	�%�"+����������������������������������������������������������������������������������������������������������������������� /� 
���� �!,!	
%��+",�%'	>	�'!�31�1 ����������������������������������������������������������������������������������������������������� /) 

�� "	���'���������� ������������������������������������������������������������������������������������������������������������$ 

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

	



	
�

�� �1��&�2#��&1�

�,	 ,0+	0+!�,	%2	+22+",�-+	 �!.	+'2%�"+7+',	 �1	"%77&'�,3	 ,�&1,	 !'(	"%'2�(+'"+�	�!"�!�	��%2���'$�	
.0+,0+�	 �+!�	 %�	 �+�"+�-+(�	 (+,+��%�!,+1	 ,0+	 �&4��"?1	 ,�&1,	 !'(	 "%'2�(+'"+	 �'	 ,0+	 �%��"+	 !'(	 1,�!�'1	
�%��"+	!'(	"%77&'�,3	 �+�!,�%'1�	 +1�+"�!��3	.�,0�'	"%77&'�,�+1	%2	"%�%��	�,,+',�%'	%'	 ,0+	 �11&+	%2	
�!"�!�	 ��%2���'$	 0!1	 %'�3	 �'"�+!1+(	 �'	 ,0+	 '!,�%'!�	 1�%,��$0,	 2%��%.�'$	 ,0+	 ,+��%��1,	 !,,!"#1	 %'	
�+�,+74+�	��,0	!'(	"%',�'&+1	,%	1,�7&�!,+	�',+'1+	(+4!,+	.�,0	�+$!�(	,%	�!"+	!'(	,0+	"��7�'!�	*&1,�"+	
131,+7�	

�'	 ,0+	7�(<�55�1	 ,0+	 (�1"&11�%'	%'	 �!"�!�	 ��%2���'$	 2%"&1+(	���7!���3	 %'	 �,1	 +@�1,+'"+�	�,	 ,0!,	
,�7+�	7%1,	7�'%��,�+1	4+��+-+(	�!"�!�	��%2���'$	+@�1,+(	.0��+	7!'3	'%'<7�'%��,�+1	4+��+-+(	�,	.!1	%'�3	
!	�+�"+�,�%'	%2	7�'%��,�+1�	�%�	7!'3�	,0+1+	�+�"+�,�%'1	"0!'$+(	�'	�555	.0+'	!	.0�,+	1,!,+	,�%%�+�	
1,%��+(	!'(	1&41+A&+',�3	10%,	2%&�	&'!�7+(	4�!"#	7+'	(��-�'$	%'	 ,0+	�+.	B+�1+3	 ,&�'��#+�	�0�1	
�'"�(+',	 !'(	0�$0	��%2��+	 �!"�!�	 ��%2���'$	 1,&(�+1	 %2	 ,0+	 �<5)	 �'	�!�3�!'(	 9�!74+�,0�	 �55/:	 !'(	%2	
1,%�	 !'(	 2��1#	 ��!",�"+1	 �'	 �+.	 C%�#	 
�,3	 9�+.	 C%�#	 �,,%�'+3	 �+'+�!��	 �555:�	 .0�"0	 �+-+!�+(	
1�$'�2�"!',	(�1�!��,�+1	�'	1,%�1	%2	7�'%��,�+1�	,�!'12%�7+(	�!"�!�	��%2���'$	2�%7	!	7�'%��,3<"%77&'�,3	
�+�"+�,�%'	,%	!	'!,�%'!�	�+!��,3�	�%.	.+	+'(	�!"�!�	��%2���'$	�1	'%.	,0+	�!�$+1,	"0!��+'$+	.+	2!"+	!'(	
.0+�+	7%1,	%2	,0+	(�1!$�++7+',	+@�1,1�		

�'	 �+1�%'1+	 ,%	 �!"�!�	 ��%2���'$�	 7!'3	 �!.	 +'2%�"+7+',	 !$+'"�+1	 �'	 ,0+	 �'�,+(	 �,!,+1	 0!-+	
�7��+7+',+(	1%7+	2%�7	%2	,�!22�"	1,%�<(!,!	"%��+",�%'�	�%&�,++'	1,!,+1	0!-+	�!11+(	�!"�!�	��%2���'$	
�+$�1�!,�%'	,0!,	�+A&��+	�!.	+'2%�"+7+',	!$+'"�+1	!(%�,	�!"�!�	��%2���'$	�%��"�+1�	��%-�(+	1%7+	2%�7	
%2	 !',�<�!"�!�	 ��%2���'$	 ,�!�'�'$�	 !'(	 �7��+7+',	 (!,!	 "%��+",�%'	 !'(	 !'!�31�1	 ��%$�!71�	 
!��2%�'�!	
�!11+(	1�7��!�	 �+$�1�!,�%'	 �'	�����	0%.+-+��	 ,0�1	 �!.	(%+1	'%,	�+A&��+	�%��"+	(+�!�,7+',1	,%	"%��+",	
1,%�<(!,!�		

�'	 ,0+	 2+(+�!�	 �+-+��	 �'�,+(	 �,!,+1	 
%'$�+117!'	 B%0'	 
%'3+�1	 �',�%(&"+(	 ,0+	 �'(	 �!"�!�	
��%2���'$	 �",	 %2	 �����	 .0�"0	 .%&�(	 7!'(!,+	 (!,!	 "%��+",�%'	 2%�	 !��	 �!.	 +'2%�"+7+',	 !$+'"�+1	
�+"+�-�'$	2+(+�!�	2&'(1�	�0+	�+'(�'$	�+$�1�!,�%'	.���	4+	�+�',�%(&"+(	�'	+!��3	�����		

�!'3	 �+%��+	 4+��+-+	 (!,!	 "%��+",�%'	 �1	 '+"+11!�3	 ,%	 +'(	 �!"�!�	 ��%2���'$�	 �,0+�1	 4+��+-+	 (!,!	
"%��+",�%'	 %22+�1	 '%	 ��!",�"!�	 -!�&+	 !'(	 1�7��3	 -!��(!,+1	 .0!,	 �1	 !��+!(3	 #'%.'�	 �0+	 (+4!,+	
1&��%&'(�'$	 1,%�<(!,!	 "%��+",�%'	 �+7!�'1	 +@,�+7+�3	 "%',�%-+�1�!�	 !'(	 7!'3	 A&+1,�%'1	 �+7!�'	
&'!'1.+�+(;	 �1	(!,!	 "%��+",�%'	!	 ��!",�"!�	 !'(	"��,�"!�	 1,+�	'+"+11!�3	 ,%	 +'(	 �!"�!�	��%2���'$	%�	 �1	 �,	
7+�+�3	1374%��"�	!	'+"+11!�3	1,+�	,%	!��+!1+	7�'%��,3	"%77&'�,�+1	�'	0%�+	%2	�'1,����'$	�&4��"	,�&1,D	

�'	 %'+	 0!'(�	 (!,!	 "%��+",�%'	7!3	 ��%-+	 ,%	 4+	 ��!",�"!��	 ��%�+�	 (!,!	 "%��+",�%'	 "%&��+(	.�,0	
��%�+�	 !'!�31�1	 &,���E�'$	 "�+(�4�+	 4+'"07!�#1	 '%,	 %'�3	 ��%-�(+1	 !'	 %�$!'�E!,�%'!�	 F1'!�	 10%,�G	 !	
�%%#	!,	 ,0+	%�$!'�E!,�%'	 !,	 !	 1�+"�2�"	�%�',	 �'	 ,�7+�	4&,	 �,	 !�1%	 !11�1,1	 !(7�'�1,�!,%�1	 �'	 �(+',�23�'$	
�'1,�,&,�%'!�	 !'(	 131,+7�"	 ��%4�+71�	 �!,!	 "%��+",�%'	 !�1%	 1+�-+1	 !1	 !	 $+1,&�+	 %2	 %�+''+11	 ,%	 ,0+	
"%77&'�,3	!'(	!	"%77�,7+',	,%	+A&!��,3�	�,	�+��+1+',1	,0+	.����'$'+11	%2	�!.	+'2%�"+7+',	,%	,!#+	
!'	 �',�%1�+",�-+	 �%%#	 ,%	 ��+-+',	 (�1�!�!,+	 ,�+!,7+',�	 �,	 !�1%	 (+7%'1,�!,+1	 �!.	 +'2%�"+7+',?1	 ,�&+	
"%77�,7+',	,%	�+1�%'(�'$	,%	"%77&'�,3	'++(1	!'(	"%'"+�'1�		

�'	 ,0+	 %,0+�	 0!'(�	 ,0+	 !41+'"+	 %2	 !���%���!,+	 7+,0%(1	 ,%	 !'!�3E+	 ,0+	 (!,!	 !'(	 +1,!4��10	
"�+(�4�+	4+'"07!�#1	�'"%��%�!,�'$	,0+	"%7��+@�,�+1	%2	�%��"�'$	0!1	�+1&�,+(	�'	+��%�	��%'+	!'!�31+1	
!'(	 2&+�+(	 '+$!,�-+	 �+�"+�,�%'1	 �'	 7!'3	 "%77&'�,�+1�	 �0+'	 �,	 "%7+1	 ,%	 (!,!	 "%��+",�%'	 !'(	



	
)

!'!�31�1�	,0+	�%��"+	!'(	,0+	"%77&'�,3	!�+	A&�,+	%2,+'	�'	(��+",	%��%1�,�%'�	�!'3	�'	,0+	"%77&'�,3	
4+��+-+	,0!,	,0+	(!,!	.���	4+	!4�+	,%	(+,+�7�'+	"%'"�&1�-+�3	.0+,0+�	%22�"+�1	+'$!$+	�'	�!"�!�	��%2���'$�	

%'-+�1+�3�	 7!'3	 �!.	 +'2%�"+7+',	 %22�"+�1	 .���	 �+*+",	 (!,!	 "%��+",�%'	 %&,��$0,	 !'(	 "0!��+'$+	 �,1	
"�+(�4���,3�	

�,	�1	!$!�'1,	,0�1	4!"#(�%�	!'(	!7�(1,	,0�1	(+4!,+	,0!,	,0+	�!#�!'(	�%��"+	�+�!�,7+',	(+"�(+(	,%	
�!�,�"��!,+	�'	,0+	
���	��%7%,�'$	
%%�+�!,�-+	�,�!,+$�+1	,%	�+(&"+	�!"�!�	��%2���'$	��%$�!7	!'(	
1+�+",	,0+	+-+�<"0!��+'$�'$	(!,!	"%��+",�%'	!'(	!'!�31�1	1,�!,+$3�		

�1	%'+	%2	%'�3	!	2+.	!$+'"�+1	�'	
!��2%�'�!	,%	-%�&',!���3	"%��+",	,�!22�"	1,%�	(!,!�	.+	4+��+-+	(!,!	
"%��+",�%'	.���	��%-+	4+'+2�"�!�	�'	1+-+�!�	.!31�	�,	.���;	�:	�(+',�23	.0+,0+�	%&�	%�+�!,�%'!�	��!",�"+1	
!�+	�+1&�,�'$	�'	�!"�!�	!'(	+,0'�"	(�1�!��,�+1�	�:	��%-�(+	7!'!$+7+',	!	,%%�	,%	(�1"+�'	.0+,0+�	1,%�	
(�1�!��,�+1	 !�+	 1%"�+,!�<4!1+(	 %�	 !	 �+1&�,	 %2	 �%��"+	 +22%�,1�	 6:	 1+�-+	 !1	 !'	 !((�,�%'!�	 �+�2%�7!'"+	
7+!1&�+	 ,%	 !11+11	 %�+�!,�%'!�	 +22+",�-+'+11	 !'(	 "%1,H4+'+2�,	 ,�!(+%221�	 �:	 !11�1,	 !$+'"�+1	 �'	
(+-+�%��'$	1,�!,+$�+1	,%	�+(&"+	(�1�!�!,+	+'2%�"+7+',	!'(	�7��%-+	�%��"+<"%77&'�,3	�+�!,�%'1�	!'(	
):	+'0!'"+	�&4��"	,�&1,	!'(	"%'2�(+'"+	�'	,0+	�+�!�,7+',?1	!4���,3	,%	+1,!4��10	!""%&',!4���,3�		

���� 3"#45�&21��

�'	�+1�%'1+	 ,%	"%77&'�,3	"%'"+�'1	�+$!�(�'$	�!"�!�	��%2���'$�	 ,0+	�!#�!'(	�%��"+	�+�!�,7+',	
4+$!'	-%�&',!���3	"%��+",�'$	,�!22�"	1,%�<(!,!	�'	�!�"0	�����	�,	,0!,	,�7+�	,0+	�+�!�,7+',	"%'-+'+(	
!	 �!"�!�	 ��%2���'$	 ,!1#	 2%�"+�	.0�"0	 �'-%�-+(	 1,!#+0%�(+�1	 �'	 ,0+	 "%77&'�,3�	 ,%	 �(+',�23	.0!,	 (!,!	
10%&�(	4+	"%��+",+(	!'(	(+-+�%�	(!,!	"%��+",�%'	7+,0%(%�%$3�	�-+�	,0+	1&41+A&+',	'�'+	7%',01	,0+	
�+�!�,7+',	 "!�,&�+(	 %-+�	 ������	 1,%�1�	 �&+	 ,%	 !	 �!"#	 %2	 2&'(1�	 0%.+-+��	 ,0+	 �+�!�,7+',	 .!1	
&'!4�+	 ,%	�!�,'+�	.�,0	!	 �+1+!�"0	 ,+!7	,%	"%'(&",	!	"%7��+0+'1�-+	!'!�31�1	%2	 ,0+	"%��+",+(	(!,!�	

%'1+A&+',�3�	,0+	(!,!	.+�+	(++7+(	�'"%'"�&1�-+	!'(	,0+	�+�!�,7+',	.!1	&'!4�+	,%	7!#+	!'3	&1+	
%2	�,�		

�'	 �����	 ,0+	 �+�!�,7+',	 �+"+�-+(	 !	 I�������	 $�!',	 2�%7	 ,0+	 �'�,+(	 �,!,+1	 �+�!�,7+',	 %2	
B&1,�"+�	 
%77&'�,3	 ���+',+(	 �%��"�'$	 �+�-�"+1	 9
���:	 ,%	 2&�,0+�	 %&�	 +22%�,1	 !'(	 !((�+11	 ,0�1	
"��,�"!�	 �11&+�	�1	 !	 �!�,	 %2	 ,0+	
���	 ��%*+",�	 ,0+	�+�!�,7+',	 �+"%'-+'+(	 �,1	 �!"�!�	 ��%2���'$	 ,!1#	
2%�"+	J	7!#�'$	1%7+	"0!'$+1	,%	�,1	"%7�%1�,�%'	J	!'(	"%',�!",+(	.�,0	,0+	����	
%��%�!,�%'	!1	
�,1	�+1+!�"0	�!�,'+��	�0+	%-+�!�"0�'$	$%!�1	%2	,0+	'+.	$�%&�	.+�+	,%;		

• �'�,�!,+	!'	+22+",�-+	(!,!	"%��+",�%'	��%$�!7�	

• �1,!4��10�'$	4!1+��'+	"%7�!��1%'	(!,!�	

• �1,!4��10�'$	"�+(�4�+	4+'"07!�#1	,0!,	�'"%��%�!,+	�+�+-!',	�%"!�	-!��!4�+1�	!'(	

• �+-+�%�	 !	 "%7��+0+'1�-+	 ��%"+11	 ,%	 !'!�3E+	 ,0+	 (!,!	 ,%	 4+	7+!'�'$2&�	 ,%	 ,0+	 !$+'"3	
!'(	,0+	"%77&'�,3�	



	
/

��
� ��&67#��&87�8�79�

�0+	�&��%1+	%2	,0�1	�+�%�,	�1	,%	��%-�(+	�%��"+	(+�!�,7+',1�	�%��"37!#+�1�	!'(	�+1+!�"0+�1	.�,0	
!	1&77!�3	%2	�!#�!'(?1	�!"�!�	��%2���'$	��%*+",�	�0+	�+�%�,	%&,��'+1	%&�	��%*+",	$%!�1	!'(	%4*+",�-+1	
!'(	0�$0��$0,1	,0+	�+�!�,7+',?1	+22%�,1	!'(	!""%7���107+',1�	!1	.+��	!1	%&�	10%�,"%7�'$1	!'(	,0+	
7!'3	�+11%'1	�+!�'+(�	�!#�!'(?1	'+.	�!"�!�	��%2���'$	�%��"3	�1	%'+	%2	,0+	1&""+112&�	��%(&",1	%2	,0+	
��%*+",?1	+22%�,1�	��%(&"+(	�'	"%��!4%�!,�%'	.�,0	!��	%2	,0+	7+74+�1	%2	,0+	��%*+",�	�+	(+1"��4+	 �'	
,0+	(+-+�%�7+',	%2	,0�1	�%��"3	,%	1+�-+	!1	!	$&�(+	2%�	%,0+�	(+�!�,7+',1	'++(�'$	,%	"�!2,	!	�%��"3	%2	
,0+��	%.'�	�0�1	�+�%�,	!�1%	�'"�&(+1	!	"%7��+0+'1�-+	!'!�31�1	%2	�!#�!'(?1	-+0�"�+	1,%�	(!,!�	��%7	
�+1+!�"0	A&+1,�%'1	2%�7&�!,+(	(&��'$	,!1#	2%�"+	7++,�'$1�	,0+	����	,+!7	(+-+�%�+(	7+,0%(1	2%�	
!((�+11�'$	 ,0+1+	 A&+1,�%'1	 "&�7�'!,�'$	 �'	 ,0+	 !'!�31�1	 ��+1+',+(	 �'	 �+",�%'	 5	 %2	 ,0�1	 �+�%�,�	 �%�	
�%��"+	 !$+'"�+1	 "%'1�(+��'$	 (!,!	 "%��+",�%'	 %�	 +@��%��'$	7+,0%(1	 2%�	 !'!�3E�'$	 ,0+��	 -+0�"�+	 1,%�	
(!,!�	,0!,	1+",�%'	"!'	1+�-+	!1	!'	+@!7��+	%2	1%7+	!-!��!4�+	7+,0%(1	!'(	,0+	,3�+	%2	2�'(�'$1	!	�!"�!�	
��%2���'$	1,&(3	7�$0,	��%(&"+�	�0�1	�+�%�,	!�1%	��%-�(+1	�'<(+�,0	,+"0'�"!�	!11�1,!'"+	.�,0	�+$!�(	,%	
(!,!	"%��+",�%'	 ,+"0'%�%$3�	�+",�%'	8	(+1"��4+1	 ,0+	 ,+"0'%�%$3	&1+(	 �'	�!#�!'(	2%�	(!,!	"%��+",�%'	
.�,0	,0+	!11�1,!'"+	%2	�
������	
%��%�!,�%'�		

�""%�(�'$�3�	 ,0+	 �+�%�,	 .���	 4��+2�3	 (�1"&11	 %&�	 !",�-�,�+1	 !'(	 !""%7���107+',1�	 !'(	 ��%-�(+	
�+"%77+'(!,�%'1	.�,0	 �+$!�(	 ,%	 +!"0	%2	 ,0+	 �(+',�2�+(	 ,+'	%4*+",�-+1	%2	 ,0+	��%*+",�	.0�"0	 !�+	 !1	
2%��%.1;		

�:	 �%�7	!	�%"!�	�!"�!�	��%2���'$	,!1#	2%�"+	�'-%�-�'$	!��	1,!#+0%�(+�1K	

�:	 �11+11	"%77&'�,3	�+�"+�,�%'1	%'	�!"�!�	��%2���'$�	(!,!	"%��+",�%'	!'(	!'!�31�1K	

6:	 �(+',�23	.0!,	(!,!	10%&�(	4+	"%��+",+(K	

�:	 �+-+�%�	(!,!	"%��+",�%'	7+,0%(%�%$3K	

):	 �(+',�23	��%"+11	,%	(+,+�7�'+	4!1+��'+	"%7�!��1%'	(!,!K	

/:	 �(+',�23	�%"!�<4!1+(	-!��!4�+1	�'	+1,!4��10�'$	"�+(�4�+	4+'"07!�#1K	

=:	 �+-+�%�	7+,0%(1	 2%�	 !'!�3E�'$	 ,0+	 -+0�"�+	 1,%�	 (!,!	 !'(	 "%7��+,+	 !'	 !'!�31�1	 %2	
�!#�!'(?1	(!,!K	

8:	 �+2�'+	0%.	(!,!	.���	4+	&1+2&�	,%	,0+	!$+'"3K	

5:	 �+-+�%�	7!�#+,�'$	1,�!,+$3	,%	$!�'+�	�&4��"	1&��%�,	!'(	�'1,���	"%77&'�,3	,�&1,K	!'(	

��:	�(+',�23	 ,%	.0!,	 +@,+',	 ,0+	 (!,!	 "%��+",�%'	 !'(	 !'!�31�1	 ��%$�!7	 �'2�&+'"+(	 �&4��"	
�+�"+�,�%'�	


� �&�)�15�"��&#"���"#�"����&����15��"+4��&�#7��


��� �18&�8�15�+�"47(&��7�+��

�0+	�+�!�,7+',	 4+��+-+1	 ,0!,	 ,0+	 7%1,	 +22+",�-+	 .!3	 ,%	 (+-+�%�	 !	 "%7��+0+'1�-+	 1,%�<(!,!	



	
=

"%��+",�%'	!'(	!'!�31�1	��%$�!7	�1	,%	�'-%�-+	!	"�%11<1+",�%'	%2	1,!#+0%�(+�1�	�0+	"0!��+'$+	0%.+-+��	
�1	(+"�(�'$	.0�"0	1,!#+0%�(+�1	10%&�(	4+	�'-%�-+(�		

��,0	 !	 "�,3	 !1	 (�-+�1+	 !1	 �!#�!'(�	 ,0+�+	 !�+	 7!'3	 �+��+1+',!,�-+	 %�$!'�E!,�%'1	 !'(	 �',+�+1,	
$�%&�1�	�0��+	.+	.!',+(	 ,%	+'1&�+	 ,0+	 �!�$+1,	 "�%11<1+",�%'	�%11�4�+�	.+	 !�1%	 �+"%$'�E+(	 ,0!,	 ,%%	
�!�$+	!	$�%&�	.%&�(	4+	�7�%11�4�+	,%	7!'!$+�	!'(	,0+	(�1"&11�%'1	!'(	(+4!,+1	,0!,	.%&�(	�'+-�,!4�3	
,!#+	 ��!"+	 J	 !'(	 '++(+(	 ,%	 �+1%�-+	 ��%4�+71	 J	 .%&�(	 4+	 �7�%11�4�+	 ,%	 2!"���,!,+�	 �+	 ,0+�+2%�+	
(+"�(+(	,%	��7�,	,0+	1�E+	%2	,0+	,!1#	2%�"+	,%	'%	7%�+	,0!'	�)	�!�,�"��!',1�	�'	%�(+�	,%	"%7�+'1!,+	
2%�	 1&"0	!	 17!��	 �+��+1+',!,�-+	 $�%&��	.+	(+"�(+(	 ,%	 0%�(	�&4��"	-+'&+1	 ,%	 1++#	 �'�&,	 !'(	 1%��"�,	
2++(4!"#	2�%7	,0%1+	$�%&�1	'%,	�'-%�-+(	%'	,0+	,!1#	2%�"+�	
%77&'�,3	�'�&,	!'(	2++(4!"#	.���	4+	
(�1"&11+(	�'	7%�+	(+,!��	�'	�+",�%'	�	%2	,0�1	�+�%�,�	

�0+	�+�!�,7+',	.!1	1,���	2!"+(	.�,0	!	,%&$0	A&+1,�%';	�%.	(%	3%&	(+"�(+	.0!,	$�%&�1	!�+	#+3	
1,!#+0%�(+�	$�%&�1D	�'	7!#�'$	,0�1	(+"�1�%'�	,0+	�+�!�,7+',	"%'1�(+�+(	,0+	2%��%.�'$	2!",%�1;	

n �!"�!�	 !'(	 +,0'�"	 7!#+<&�	 %2	 ,0+	 
�,3	 %2	 �!#�!'(�	 �'	 %,0+�	 .%�(1�	 ,%	 ,0+	 +@,+',	
�%11�4�+�	 .+	 .!',+(	 ,%	 7!#+	 1&�+	 ,0!,	 ,0+	 ,!1#	 2%�"+	 .!1	 !1	 (�-+�1+	 !1	 %&�	 "�,3�	
��,0%&$0	 ,0+	 ,!1#	 2%�"+	(�(	'%,	�+�2+",�3	7!,"0	 ,0+	(+7%$�!�0�"1	%2	 ,0+	
�,3�	 ,0+	
$�%&�	.!1	+@,�+7+�3	�+��+1+',!,�-+	!'(	(�-+�1+;	 ,0+�+	.+�+	)	7+'	!'(	/	.%7+'K	�	
.0�,+1�	)	4�!"#1�	%'+	�1�!'�	!'(	%'+	��1�!'�"�		

n 
%'1,�,&+'"3	%2	 ,0+	 �',+�+1,+(	 $�%&��	�+	 ,��+(	 ,%	 1+�+",	 �+��+1+',!,�-+	 $�%&�1	 ,0!,	
.+�+	 +1,!4��10+(	 !'(	 1+�-+(	 �!�$+	 "%'1,�,&+'"�+1�	 �0�1	 .%&�(	 ��%-+	 '+"+11!�3	 ,%	
�+"+�-+	 �'�&,	 2�%7	 ,0+	 "%77&'�,3�	 !'(	 ,%	 +22+",�-+�3	 7!�#+,	 %&�	 +22%�,1	 !'(	
��%7%,+	%&�	1&""+11+1�	

n ���%�	 .%�#	 �'	 ,0+	 "%77&'�,3�	 �0+	 4+1,	 ��+(�",%�	 %2	 2&,&�+	 4+0!-�%�	 �1	 �!1,	
�+�2%�7!'"+�	 �+	 �+"%$'�E+	 ,0!,	 ,0+	 ��%*+",	 �+A&��+(	 +@,+'1�-+	 .%�#	 !'(	 ,�7+	
"%77�,7+',�	 �+	 .!',+(	 ,%	 +'1&�+	 ,0!,	 ,0+	 �+��+1+',!,�-+	 $�%&�1	 0!(	 4++'	
1&""+112&�	 �'	 ���%�	 ��%*+",1�	 !'(	 ,0!,	 ,0+3	 .+�+	 .����'$	 ,%	 "%77�,	 ,0+	 ,�7+	 !'(	
�+1%&�"+1	'+"+11!�3	2%�	,0+	��%*+",�	

n �4���,3	 ,%	 4+	 4%,0	 2!��	 !'(	 %4*+",�-+�	 �0�1	 !�+!	 .!1	 ��%4!4�3	 ,0+	7%1,	 �7�%�,!',�	
 +"!&1+	 %2	 ,0+	 '!,&�+	 %2	 �!"�!�	 ��%2���'$�	 7!'3	 �+%��+	 %2	 ��+(�1�%1+(	 !'(	 �!"#	
%4*+",�-�,3�	�%�	,0+	��%*+",	,%	4+	1&""+112&��	�+��+1+',!,�-+1	7&1,	"%7+	.�,0	!'	%�+'	
7�'(�	 �+!(3	 ,%	 �+!�'	'+.	 �(+!1	 !'(	7+,0%(1�	�+	.!',+(	 ,%	��+-+',	 ,0+	 ,!1#	 2%�"+	
2�%7	4+�'$	&1+(	!1	!	2%�&7	,%	!��	$��+-!'"+1�	

n �!,�%'!�	 +@�%1&�+�	��,0%&$0	.+	 �+"�&�,+(	 �%"!�	%�$!'�E!,�%'1�	.+	 �%%#+(	 2%�	 ,0%1+	
%�$!'�E!,�%'1	 ,0!,	 .+�+	 !22���!,+(	 �'	 1%7+	 .!3	 .�,0	 !	 '!,�%'!�	 %�$!'�E!,�%'	 %�	
�'-%�-+(	�'	'!,�%'!�	��%*+",1�	�+	2+�,	,0�1	.!1	'+"+11!�3	"%'1�(+��'$	,0+	�7�%�,!'"+	
%2	,0�1	$�!',	,%	,0+	�'(&1,�3�	

 !1+(	%'	,0+1+	!4%-+	2!",%�1�	,0+	�+�!�,7+',	�+"�&�,+(	,0+	2%��%.�'$	%�$!'�E!,�%'1;	

n �!#�!'(	�&4��"	�!2+,3	
%77�,,++K	



	
8

n �!,�%'!�	�11%"�!,�%'	2%�	,0+	�(-!'"+7+',	%2	
%�%�+(	�+%��+	9���
�:K	

n �7+��"!'	
�-��	��4+�,�+1	�'�%'	9�
��:K	

n ��� ��K		

n �%��"3��'#�	�'"�K	

n �!#�!'(	
�,�E+'	�%��"+	�+-�+.	 %!�(K	

n �!#�!'(	�%��"+	�22�"+�	�11%"�!,�%'K	

n ����	
%��%�!,�%'K	!'(		

n �
������	
%��%�!,�%'	


!�,!�'	 �%'!�(	 �!-�1�	 ,0+	 �+�!�,7+',?1	 �!"�!�	 ��%2���'$	 ��%$�!7	 7!'!$+��	 "0!��+(	 ,0+	 ,!1#	
2%�"+�	  +�%.	 �1	 ��1,	 %2	 ,0+	 '!7+1	 !'(	 �%1�,�%'1	 %2	 ,0+	 �+��+1+',!,�-+1	 2%�	 +!"0	 %2	 ,0+	 $�%&�1	
�!�,�"��!,�'$	 �'	 ,0+	 �!"�!�	 ��%2���'$	 ,!1#	 2%�"+�	 ��1%	 ��%-�(+(	 �1	 !	 4��+2	 (+1"���,�%'	 %2	 ,0+��	
%�$!'�E!,�%'�	

�!�!0	
0!-+E�	�%��"3	�'!�31,	
������������	
����
����
�����
������������������������������

%&'"��7+74+�	�+�(	�1	,0+	"0!��	%2	,0+	
�,3?1	�&4��"	�!2+,3	
%77�,,++	!'(	,0+	
�"+	�!3%�	%2	,0+	

�,3	%2	�!#�!'(�	
	

0��1,%�0+�	�.!�,E<�(7�1,+'	
�
�������
�����������
�
������	
%���	�1	0+!(A&!�,+�+(	�'	��-�'+�	
!��2��	!'(	�1	!	.0%��3	%.'+(	1&41�(�!�3	%2	�,�!',!<
4!1+(	B%0'	��	�!��!'(	
%7�!'3	9�C��;B�:�	�"!',�%'	�1	,0+	!"#'%.�+($+(	�+!(+�	�'	(!,!	
"%��+",�%'	131,+71�	,+1,�'$�	!'(	!11+117+',	!'(	0!�(.!�+	1+�-�"+	!'(	�+�!���	
	
�!10�(!	���'!$+	
����
�� ������������!��������	
����"� #!��$�
��� ��	�1	!	$�!11�%%,1�	'%'<��%2�,	%�$!'�E!,�%'	.0�"0	�1	7&�,�<+,0'�"�	7&�,�<$+'+�!,�%'!��	!'(	
7&�,�<�11&+�	�,?1	!'	!(-%"!"3	%�$!'�E!,�%'	,0!,	"!7�!�$'1	2%�	�11&+1	,0!,	!22+",	���7!���3	�%.<�'"%7+	
!'(	7�'%��,3	7+74+�1	%2	,0+	�!#�!'(	"%77&'�,3�	��� ��	0!1	%�$!'�E+(	!�%&'(	+'-��%'7+',!��	
0+!�,0�	+(&"!,�%'!��	!'(	"��7�'!�	*&1,�"+	�11&+1	1�'"+	�585�	
	
�!3!	�!���1<�+1,�	�1A�	
�+'�%�	�11%"�!,+�	�%��"3��'#		
�%��"3��'#	 �1	 !	 '!,�%'!�	 '%'��%2�,	 �+1+!�"0�	 "%77&'�"!,�%'1�	 "!�!"�,3	 4&��(�'$�	 !'(	 !(-%"!"3	
%�$!'�E!,�%'�	 (+(�"!,+(	 ,%	 !(-!'"�'$	 �%��"�+1	 ,%	 !"0�+-+	 +"%'%7�"	 !'(	 1%"�!�	 +A&�,3	 4!1+(	%'	 ,0+	
.�1(%7�	-%�"+�	!'(	+@�+��+'"+	%2	�%"!�	"%'1,�,&+'"�+1�	�1�	�!���1	0!1	1�'"+	�+2,	�%��"3��'#	,%	4+	,0+	
���+",%�	%2	 ,0+	�!"�!�	 B&1,�"+	��%*+",	 !,	 ,0+	�7+��"!'	
�-��	��4+�,�+1	�'�%'	 9�
��:	%2	�%�,0+�'	

!��2%�'�!�	
	



	
5

B+22	�!11'!�	�@+"&,�-+	 %!�(	�+74+�	
��	
������
������������������������
�0+	�!#�!'(	�%��"+	�22�"+�1?	�11%"�!,�%'	�1	,0+	�+"%$'�E+(	"%��+",�-+	4!�$!�'�'$	&'�,	2%�	%-+�	=��	
1.%�'	�%��"+	%22�"+�1	�'	,0+	
�,3	%2	�!#�!'(�		
	
B%3"+	��"#1�	�@+"&,�-+	���+",%�	
�+'(3	B!'�	�+'�%�	�%��"3	�'!�31,	
��	
����
���%�����
������&��'�!�����
�0+	
�,�E+'1?	�%��"+	�+-�+.	 %!�(	9
�� :	�1	!'	!(-�1%�3	4%!�(	,0!,	��%-�(+1	"�,�E+'	%-+�1�$0,	%2	
"%'(&",	43	1.%�'	�%��"+	%22�"+�1	!'(	�!�#	�!'$+�1�	�0+	 %!�(	"%'1�1,1	%2	'�'+	7+74+�1	!'(	,0�++	
!�,+�'!,+1	.0%	!�+	!��%�',+(	43	,0+	�!3%�	!'(	"%'2��7+(	43	,0+	
�,3	
%&'"���	�'+	 %!�(	7+74+�	
!'(	%'+	!�,+�'!,+	7&1,	4+	&'(+�	,.+',3<2�-+	3+!�1	%�(�	
	
��+$	��($+.!3�	�0����	�,!,�1,�"�!'	
�����
���������������
��������������(������� ����
����	"%'(&",1	�+1+!�"0	!'(	��%-�(+1	!'!�31�1	,%	!((�+11	"0!��+'$+1	,0!,	2!"+	,0+	�'�,+(	�,!,+1	!'(	
,0+	.%��(�	�%(!3�	����	+7�0!1�E+1	1+-+�!�	!�+!1	%2	�+1+!�"0	,0!,	�+2�+",	,0+	"0!'$�'$	'!,&�+	%2	!	
$�%4!�	1%"�+,3�	�&"0	%2	,0�1	�+1+!�"0	�1	"!���+(	%&,	%'	4+0!�2	%2	�&4��"	!'(	���-!,+	1�%'1%�1	!'(	
"��+',1�	
	
�0%'(!	�"%,,�	 %!�(	�+74+�	
��	
����
)��������������
������������������)����&������������
�
���������
��"���
�$�
�0+	���
�	.%�#1	!,	,0+	'!,�%'!��	�+$�%'!��	!'(	�%"!�	�+-+�	,%	1+"&�+	"�-��	��$0,1	,0�%&$0	!(-%"!"3	
2%�	1&��%�,�-+	�+$�1�!,�%'	!'(	43	,0+	�7��+7+',!,�%'	%2	%&�	�,�!,+$�"	�'�,�!,�-+1�	�0+	���
�	!�1%	
1,!'(1	�%�1+(	,%	(+2+'(	"�-��	��$0,1	.0+�+-+�	!'(	.0+'+-+�	,0+3	!�+	,0�+!,+'+(�	�0+	�!#�!'(	

0!�,+�	%2	,0+	���
�	�+��+1+',1	%-+�	������	7+74+�1�	
	
�!�#	�"0�%14+�$�	�1A�	
���������
�&�
����������� �����"�
� $��������)����
�
��������
�0+	�
��	%2	�%�,0+�'	
!��2%�'�!�	4!1+(	�'	�!'	��!'"�1"%�	�1	,0+	!22���!,+	,0!,	.%�#1	,%	��%,+",	"�-��	
��4+�,�+1	�'	,0�1	�+$�%'	%2	,0+	"%&',�3�	�0+	�
��<�
	.!1	2%&'(+(	�'	�56�	(&��'$	,0+	�+'+�!�	
�,��#+	,%	2�$0,	!$!�'1,	�%��"+	!4&1+	%2	1,��#�'$	�%'$10%�+7+'�	�%(!3�	,0+	�
��	�1	!,	,0+	2%�+2�%',	%2	
+-+�3	"�-��	��4+�,�+1	4!,,�+	�'	,0+	1,!,+L2�%7	,0+	��$0,1	%2	�77�$�!',1	!'(	�+��%(&",�-+	��$0,1	,%	
!4%��,�%'	%2	,0+	(+!,0	�+'!�,3	!'(	,0+	��$0,1	%2	�+14�!'1	!'(	$!3	7+'�	
 �

�
� ��71���:�15�5&"�+�"1��&367#��87+��

�2,+�	2%�7�'$	 ,0+	 ,!1#	2%�"+�	 ,0+	'+@,	"0!��+'$+	.+	2!"+(	.!1	 ,%	 �(+',�23	 �,1	 1�+"�2�"	$%!�1	!'(	
%4*+",�-+1�	�1	.�,0	7%1,	��%*+",1�	,0+	#+3	,%	1&""+11	�1	�(+',�23�'$	!,,!�'!4�+	$%!�1	!'(	%4*+",1	!,	,0+	
%&,1+,�	�'	7!#�'$	 ,0�1	(+"�1�%'�	,0+	�+�!�,7+',	 ,%%#	�',%	!""%&',	"&��+',	 �'(&1,�3	"0!��+'$+1	!'(	
��!",�"+1	 .�,0	 �+$!�(	 ,%	 (!,!	 "%��+",�%'	 !'(	 !'!�31�1�	 !'(	 �+11%'1	 �+!�'+(	 2�%7	 %&�	 +!���+�	 (!,!	
"%��+",�%'	+22%�,1�		

 !1+(	%'	,0+1+	2!",%�1�	,0+	,!1#	2%�"+	�(+',�2�+(	,0+	2%��%.�'$	%-+�!�"0�'$	$%!�1;		

�:	 �(+',�23	.0!,	(!,!	,%	"%��+",K	

http://www.rand.org/research_areas/index.html
http://www.rand.org/about/majorspons.html


	
��

�:	 �+-+�%�	(!,!	"%��+",�%'	��%"+11+1K	

6:	 �(+',�23	�%"!�	-!��!4�+1	,0!,	7!3	1#+.	!$$�+$!,+	(!,!K	

�:	 �(+',�23	�%"!�	�+�+-!',	(!,!	2�+�(1K	

):	 �+-+�%�	(!,!	!'!�31�1	7%(+�	<	�'"%��%�!,�'$	!��	-!��!4�+1	!'(	�+�1�+",�-+1K	

/:	 �(+',�23	.0!,	,0+	(!,!	7+!'1	,%	�%"!�	�%��"+	!'(	"%77&'�,3K	!'(		

=:	 �(+',�23	0%.	(!,!	.���	4+	&1+(�	

�0�%&$0%&,	,0+	3+!�	,0+	,!1#	2%�"+	7+,	7%',0�3�	�'	7!'3	"!1+1	1+-+�!�	,�7+1	7%',0�3�	,%	(�1"&11	
!��	 �+�,�'+',	 �11&+1	 !'(	 (+-+�%�	 1%�&,�%'1�	 �'	 !((�,�%'�	 ,0+	 ,!1#	 2%�"+	 "%'(&",+(	 %'+	 ,%.'	 0!��	
7++,�'$	!,	!	�%"!�	0�$0	1"0%%�	!'(	�+"+�-+(	-!�&!4�+	�'�&,	!'(	2++(4!"#	2�%7	,0+	"%77&'�,3�		


��� ��"�1�15�&���"+4��&�#7�)7)37�+�

 +"!&1+	 ,0+	 �11&+	%2	�!"�!�	��%2���'$	 �1	1%	+7%,�%'!��3	"0!�$+(�	.+	2+�,	 �,	'+"+11!�3	,%	��%-�(+(	
4%,0	�'2%�7!�	!'(	2%�7!�	,�!�'�'$	,%	,!1#	2%�"+	7+74+�1�	�0+	,�!�'�'$	"%'1�1,+(	%2	��(+<!�%'$1	.�,0	
�!#�!'(	�%��"+	%22�"+�1	!'(	,�!�'�'$	"%&�1+1�	�+	�7��+7+',+(	,0�1	,�!�'�'$	,%	+'1&�+	,0+	,!1#	2%�"+	
7!(+	 1%&'(	(+"�1�%'1	 4!1+(	%'	 +@�+��+'"+�	 +@�+�,�1+�	 !'(	 %4*+",�-+	 2!",%�1�	 '%,	 +7%,�%'1�	�0+'	
2%�7�'$	 !	 �!"�!�	 ��%2���'$	 ,!1#	 2%�"+�	 (+�!�,7+',1	 10%&�(	 '%,	 !11&7+	 ,0!,	 ,!1#	 2%�"+	 7+74+�1	
&'(+�1,!'(	 �!"�!�	 ��%2���'$	 1�7��3	 4+"!&1+	 ,0+3	 !�+	 �+��+1+',!,�-+1	 %2	 "+�,!�'	 %�$!'�E!,�%'1�	  3	
��%-�(�'$	,�!�'�'$	,%	,0+	$�%&��	,0+	7+74+�1	$!�'+(	+@�+�,�1+	%'	,0+	,%��"	!'(	"!7+	,%	&'(+�1,!'(	
!'(	�+1�+",	,0+	-!��+(	�+�1�+",�-+1	,0!,	+@�1,�	+-+'	�2	,0+3	(�(	'%,	!$�++	.�,0	,0+7�	

�!1#	 2%�"+	 7+74+�1	 !,,+'(+(	 2%�7!�	 ,�!�'�'$	 "%&�1+1	 ,0!,	 ,0+	 �'�,+(	 �,!,+1	 �+�!�,7+',	 %2	
B&1,�"+�	 �!10�'$,%'	 �,!,+	 �'�-+�1�,3�	 �%�,0.+1,+�'	 �'�-+�1�,3�	 !'(	 ��7%'	 ��!E�+�	 �'�-+�1�,3	 �'	

!'!(!	(+-+�%�+(�	��%'	,0+��	�+,&�'�	 ,0+	,!1#	2%�"+	7+74+�1	,0!,	!,,+'(+(	,0+1+	 ,�!�'�'$	"%&�1+1	
��%-�(+(	,0+	$�%&�	!'	%-+�-�+.	%2	,0+	"%&�1+	!'(	�(+',�2�+(	0%.	%&�	+22%�,1	"%7�!�+(	,%	.0!,	,0+3	
0!(	 �+!�'+(�	 !'(	 ,0+'	 2!"���,!,+(	 (�1"&11�%'	 !1	 ,%	.0+,0+�	 ,0+	 $�%&�	 10%&�(	7!#+	 "0!'$+1	 �'	 %&�	
��%$�!7	%�	1,!3	,0+	"%&�1+�		

�%	2&�,0+�	,0+	$�%&�?1	&'(+�1,!'(�'$	%2	,0+	�11&+�	,0+	,!1#	2%�"+	!�1%	"%'(&",+(	!	 !3	��+!	�!.	
+'2%�"+7+',	.%�#10%�	%'	 �!"�!�	 ��%2���'$�	�%��"+	 !$+'"�+1	 ,0�%&$0%&,	 ,0+	 !3	��+!	 !,,+'(+(	 !'(	
10!�+(	 ,0+��	 +@�+��+'"+1�	 �0�1	 .!1	 +@,�+7+�3	 4+'+2�"�!�	 �'	 ,0!,;	 �:	 ,0+	 �+�!�,7+',	 .!1	 !4�+	 ,%	
��%-�(+	!11�1,!'"+	,%	!$+'"�+1	�'	,0+	"%&',3	,0!,	(�(	'%,	0!-+	,0+	4+'+2�,	%2	%&�	+@�+��+'"+1K	�:	,0+	
�+�!�,7+',	.!1	!4�+	,%	 �(+',�23	.0+,0+�	"+�,!�'	4+'"07!�#�'$	-!��!4�+1	.+�+	1�+"�2�"	,%	�!#�!'(	
%�	+@,+'(+(	 ,0�%&$0%&,	 ,0+	"%&',3�	!'(	6:	 ,!1#	 2%�"+	7+74+�1	.+�+	��%-�(+(	 ,0+	%��%�,&'�,3	 ,%	
�',+�!",	 .�,0	 %,0+�	 �!.	 +'2%�"+7+',	 !$+'"�+1	 !'(	 1++	 2��1,	 0!'(	 ,0+	 10!�+(	 "0!��+'$+1	 2!"+(	 �'	
(+!��'$	.�,0	,0�1	�11&+�	

�0+�+	.!1	$�+!,	4+'+2�,	�'	0!-�'$	,!1#	2%�"+	7+74+�1	�+"+�-+	4%,0	�'2%�7!�	!'(	2%�7!�	,�!�'�'$�	
�+74+�1	%2	,0+	,!1#	2%�"+	%4,!�'+(	!'	+@�+�,�1+	�'	�!"�!�	��%2���'$�	.0�"0	�'"�+!1+(	,0+	+22+",�-+'+11	
!'(	+22�"�+'"3	%2	,0+	$�%&��	!'(	�+(&"+(	,0+	�+-+�	%2	�+�1%'!�	!$+'(!1	!'(	4�!1+1�		



	
��


��� �"#����"��15��"+4��&�#7�)77��15+�

�'"+	,0+	2%�7!,�%'	%2	,0+	,!1#	2%�"+	�1	"%7��+,+�	,0+	��%*+",	7!'!$+�	7&1,	+22+",�-+�3	2!"���,!,+	
,0+	7++,�'$1	1%	,0!,	7+74+�1	#++�	,0+��	�',+�+1,	!'(	,0+	$�%&�	�+7!�'1	%'	,!1#	.�,0	�,1	$%!�1	!'(	
%4*+",�-+1�		

�0+	 #+3	 ,%	 2!"���,!,�'$	 %&�	 ,!1#	 2%�"+	 7++,�'$1	 .!1	 ��+�!�!,�%'	 !'(	 ��!''�'$�	 �!1#	 2%�"+	
7+74+�1	 7&1,	 4+	 $�-+'	 !7��+	 '%,�"+	 %2	 7++,�'$1	 !'(	 ,%	 ,0+	 +@,+',	 �%11�4�+�	 �+7�'(+�1	 %2	 ,0+	
7++,�'$1	 7&1,	 4+	 ��%-�(+(	 1+-+�!�	 (!31	 4+2%�+�	 �0�1	 .!1	 '+"+11!�3	 4+"!&1+	 7%1,	 %2	 ,0+	
�+��+1+',!,�-+1	 !�+	 +@,�+7+�3	 4&13	 �'(�-�(&!�1�	 �%,	 %'�3	 .+�+	 ,0+3	 �+��+1+',!,�-+1	 %2	 ,0+��	
%�$!'�E!,�%'1�	�'	7%1,	"!1+1	,0+3	!�1%	0!(	2&��<,�7+	+7��%37+',	!'(	2!7��3	"%77�,7+',1�		

 +"!&1+	 ,�7+	 �1	 -!�&!4�+�	 ��%$�!7	7!'!$+�1	 7&1,	 +'1&�+	 7++,�'$1	 !�+	 +22�"�+',�	 �'�,�!��3�	 ,0+	
�+�!�,7+',	 2+��	.%+2&��3	 10%�,	 �'	 ,0�1	 !�+!�	�++,�'$	 !$+'(!1	.+�+	 %-+�	 !74�,�%&1	.�,0	 ,%%	7!'3	
�,+71	 ,%	 �+1%�-+�	 
%'1+A&+',�3�	 7++,�'$1	 %""!1�%'!��3	 .+',	 %-+�	 ,.%	 0%&�1�	 �1	 ,0�1	 %""&��+(�	
�!�,�"��!,�%'	 4+$!'	 ,%	 ,!�+�	 %22�	 �%	 �++'+�$�E+	 ,0+	 $�%&�	 ,0+	�+�!�,7+',	 4+$!'	 1+,,�'$	7++,�'$1	
.�,0	1�'$�+	,%��"	!$+'(!1�	!'(	!�,+�+(	,0+	,�7+1	%2	,0+	7++,�'$	,%	�'"�&(+	�&'"0	!'(	(�''+�	7++,�'$1�		

�'%,0+�	"��,�"!�	!1�+",	%2	 2!"���,!,�%'	 �1	 ,0+	 2!"���,!,%�?1	 !4���,3	 ,%	 ��1,+'	-+�1&1	 ,!�#�'$�	�0�1	 ,%%	
.!1	 !'	 !�+!	 ,0+	�+�!�,7+',	 2+��	 10%�,	 �'	 ,0+	 4+$�''�'$�	 
%'1+A&+',�3�	 ,0+	�+�!�,7+',	 4+$!'	 ,%	
"%',�%�	!'(	7%'%�%��E+	,0+	7++,�'$�	.0�"0	%'"+	!$!�'	0!(	!	'+$!,�-+	�7�!",	%'	,0+	7++,�'$�	�1	.+	
7%-+(	2&�,0+�	�',%	,0+	��%$�!7	.+	!(*&1,+(	%&�	2!"���,!,�%'	1,3�+	!'(	�+,	%,0+�1	�+!(	,0+	7++,�'$	!'(	
(+4!,+�	�0�1	��%-+(	+@,�+7+�3	4+'+2�"�!�	!'(	�+1&�,+(	 �'	 ,0+	�+�!�,7+',	4+,,+�	&'(+�1,!'(�'$	 ,0+	
�+�1�+",�-+1	!'(	"%'"+�'1	%2	,0+	$�%&��	

�0+	 7%1,	 �7�%�,!',	 !1�+",1	 %2	 2!"���,!,�%'	 !�+	 %�+''+11	 !'(	 "!'(%��	  +"!&1+	 ,0+�+	 !�+	
!���+0+'1�%'1	 %'	 !��	 1�(+1�	 �,	 �1	 '+"+11!�3	 2%�	 ,0+	 2!"���,!,%�	 ,%	 4+	 %�+'	 ,%	 '+.	 �(+!1�	 !'(	 ,%	 4+	
"!'(�(	!4%&,	.0!,	,0+	�+�!�,7+',	�1	!'(	�1	'%,	.����'$	,%	(%	%�	"%7��%7�1+�	�0+	.%�1,	,0�'$	,0!,	
"!'	 0!��+'	 �1	 2%�	 ,0+	 $�%&�	 ,%	 ,0�'#	 ,0+	 (+�!�,7+',	 0!1	 !��+!(3	7!(+	 �,1	 (+"�1�%'	 !'(	 �1	 1�7��3	
�%%#�'$	2%�	!	1,!7�	%2	-!��(!,�%'�		

�!"���,!,�%'	.!1	 43	 2!�	 %&�	 1,�%'$+1,	 !�+!�	 ��%7	 ,0+	 4+$�''�'$�	 ,0+	�+�!�,7+',	 �(+',�2�+(	 ,0+	
2+.	 !�+!1	 %2	 �%��"3	 !'(	��!",�"+	 ,0!,	.+�+	 '%'<'+$%,�!4�+�	�-+'	 ,0+'�	.+	%�+'+(	 ,0%1+	 !�+!1	 2%�	
(�1"&11�%'	!'(	!(-�1+(	,0+	$�%&�1	,0!,	,0+��	%��'�%'1�	+-+'	�2	'%,	!(%�,+(�	.%&�(	4+	�+��+1+',+(	�'	
%&�	�+�%�,�		

�+	 !�1%	 %�+'+(	 ,0+	 �+�!�,7+',	 ,%	 ,0+	 ,!1#	 2%�"+	 43	 ��%-�(�'$	 ,!1#	 2%�"+	 7+74+�1	 .�,0	
1+'1�,�-+	�'2%�7!,�%'	!4%&,	(!,!	�+1&�,1	!'(	�',+�'!�	10%�,"%7�'$1�	�'	%,0+�	.%�(1�	.+	(+7%'1,�!,+(	
%&�	 ,�&1,	 �'	 ,0+	$�%&��	.0%	 �'	 �+,&�'	(+7%'1,�!,+(	 ,0+��	 ,�&1,	!'(	"%'2�(+'"+	 ,%	 ,0+	�+�!�,7+',�	
�0+	,!1#	2%�"+	!$�++(	,%	'%,	(�1"&11	(!,!	%�	2�'(�'$1	2%�	,0+	(&�!,�%'	%2	,0+	��%*+",	!'(�	�'(++(�	'%	
(!,!	.!1	�+!#+(	%�	�+�+!1+(	,%	,0+	��+11	,0�%&$0%&,	,0+	+',��+	��%*+",�	 3	4+�'$	2%�,0��$0,�	%�+'�	!'(	
"!'(�(�	 ,0+	�+�!�,7+',	.!1	 !4�+	 ,%	 +1,!4��10	 ,�&1,	.�,0	 ,0+	 ,!1#	 2%�"+	7+74+�1	 !'(	 2%�7	 !	 ,�&+	
�!�,'+�10��	&�%'	.0�"0	.+	.+�+	!4�+	,%	4&��(	"%'1+'1&1	&�%'�	!'(	!$�++	,%	(�1!$�++	�'	,0%1+	2+.	
�'1,!'"+1	�'	.0�"0	,0+�+	.!1	'%,	"%'1+'1&1�		


�$� 32����15�#&1+71+2+�

��,0%&$0	 ,0+	 �+�!�,7+',	 "0%1+	 ,0+	 (!,!	 "%��+",�%'	 !'(	 !'!�31�1	 1,�!,+$3�	 ,0+	 ��%"+11	 &1+(	



	
��

+@,+'(+(	.+��	4+3%'(	,0!,	$%!��	�'+	%2	%&�	$�+!,+1,	!"0�+-+7+',1	.!1	,0+	!4���,3	,%	4&��(	"%'1+'1&1	
%'	7%1,�	�2	'%,	!���	�!�,1	%2	,0+	��%*+",�	�0�1	�'	!'(	%2	�,1+�2	0!1	7!(+	,0+	��%*+",	.%�,0.0��+�		

�2,+�	 �+'$,03	(+4!,+1�	!'(	�'	1%7+	"!1+1	0+!,+(	!�$&7+',1�	 ,0+	 ,!1#	2%�"+	"!7+	,%	&'!'�7%&1	
"%'1+'1&1	%'	,0+	2%��%.�'$	�11&+1;	

�:	 �(+',�23�'$	.0!,	(!,!	,%	"%��+",K	

�:	 �+-+�%��'$	,0+	(!,!	"%��+",�%'	2%�7K	

6:	 �+�+",�%'	%2	,0+	(!,!	"%��+",�%'	7+,0%(%�%$3K	

�:	 �+2�'�'$	�!"�!�	��%2���'$K	

):	 �!"�!�	��%2���'$	�%��"3	�+-+�%�7+',K	

/:	 �(+',�23�'$	-!��!4�+1	,%	"%'1�(+�	�'	(!,!	!'!�31�1K	

=:	 �%.'	�!��	7++,�'$	!$+'(!K	!'(		

8:	 �+-+�%��'$	4+'"07!�#	��%"+11	

	

�� �"#�"����&����15��&��#:��787�&�)71��

�	7!*%�	�!�,	%2	,0+	1&""+11	%2	,0+	�!#�!'(	,!1#	2%�"+	.!1	,0+	&'!'�7%&1	"%'1+'1&1	%'	!	�!"�!�	
��%2���'$	 �%��"3�	 �0+	 #+3	 ,%	 %&�	 1&""+11	 .!1	 ,0+	 ��%"+11	 &1+(	 ,%	 (+-+�%�	 ,0+	 �%��"3�	 �0+	
�+1�%'1�4���,3	 ,%	 2!"���,!,+	 ,0�1	 �%�,�%'	%2	 ,0+	 ��%*+",	.!1	 (+�+$!,+(	 ,%	�!3!	�!���1	 %2	�%��"3��'#�	
�'"�	�%�	!	�%��"+	(+�!�,7+',	,%	+'��1,	!	"�-���!'	-%�&',++�	,%	(+-+�%�	!	�%��"3�	+1�+"�!��3	%'+	1&"0	!1	
�!"�!�	 ��%2���'$�	 �1	 +@,�+7+�3	 �!�+�	�%.+-+��	 ,0�1	 &'%�,0%(%@	 !���%!"0	.!1	 �'	 2!",	 ,0+	 #+3	 ,%	 %&�	
1&""+11�	�1�	�!���1	!'(	�%��"3��'#	�%11+11+(	!'	+@�+�,�1+	�'	�&4��"	�%��"3	,0!,	,0+	�+�!�,7+',	(�(	
'%,�	�%��"3��'#	!�1%	�'-%�-+(	�,1	1,!22	7+74+�1	!'(	�+1+!�"0+�1	,%	"%'(&",	!	F4+1,	��!",�"+1G	1+!�"0	
,0!,	,0+	�+�!�,7+',	�!"#	,0+	"!�!"�,3	,%	"%'(&",�		

�+74+�1	%2	,0+	,!1#	2%�"+	.+�+	!4�+	,%	�+-�+.	�%��"�+1	2�%7	%,0+�	!$+'"�+1	!"�%11	,0+	"%&',�3	
!'(	 (�1"&11	 ,0+��	 1,�+'$,01	 !'(	 .+!#'+11+1�	 �1�	 �!���1	 !�1%	 7+,	 .�,0	 ,!1#	 2%�"+	 7+74+�1	 !'(	
"%'(&",+(	2%"&1	$�%&�1	.�,0	�!'#	!'(	2��+	%22�"+�1	�'	,0+	�+�!�,7+',	!'(	"%77&'�,3	7+74+�1	,%	
+'1&�+	!��	�+�1�+",�-+1	.+�+	"%'1�(+�+(�	�1	!	�+1&�,�	!��	1,!#+0%�(+�1	+74�!"+(	,0+	�%��"3�	��,0	,0�1	
4+�'$	 1!�(�	 0%.+-+��	 ,0+�+	.+�+	 �',+'1+	 (+4!,+1	 1&��%&'(�'$	 ,0+	 (+2�'�,�%'	 %2	 �!"�!�	 ��%2���'$	 !'(	
"%'1+',	1+!�"0+�1�	�+-+�,0+�+11�	 ,0+	 ,!1#	2%�"+	.!1	!4�+	 ,%	"%7+	,%	"%'1+'1&1�	�'	2!",�	 ,0+	(+4!,+	
1+�-+(	,%	+(&"!,+	!��	1,!#+0%�(+�1	!'(	�'"�+!1+	,0+��	&'(+�1,!'(�'$	!'(	�+1�+",	2%�	,0+��	"%��+!$&+1?	
�+�1�+",�-+1�	

�0+	,!1#	2%�"+	4+��+-+(	,0!,	,0+	"��,�"!�	��+"+1	%2	!	�!"�!�	��%2���'$	�%��"3	10%&�(	�'"�&(+	!	"�+!�	
(+2�'�,�%'	!'(	��%0�4�,�%'	%2	�!"�!�	��%2���'$�	$&�(+��'+1	2%�	�%1,	1,%�	!",�-�,3�	!'(	�+1�%'1�4���,3	2%�	
(+�!�,7+',	7+74+�1	,%	�+�%�,	�!"�!�	��%2���'$�	�,	�1	%&�	4+��+2	,0!,	,0+	�!#�!'(	�%��"+	�+�!�,7+',	
�!"�!�	 ��%2���'$	 �%��"3	 �1	 %'+	%2	 ,0+	7%1,	 "%7��+0+'1�-+	 �%��"�+1	 �'	 ,0+	 "%&',�3�	�,	 ,0+	 ,�7+	.+	



	
�6

.+�+	 (+-+�%��'$	 ,0+	 �%��"3	 
!��2%�'�!	 �+'!�	 
%(+	 �+",�%'	 �6)�5��9+:	 !��+!(3	 ��%0�4�,+(	 �!.	
+'2%�"+7+',	%22�"+�1	,%	&,���E+	�!"�!�	��%2���'$�	 +1�(+1	�+�'2%�"�'$	,0+	"%',+',	%2	,0+	
!��2%�'�!	�!.	
!'(	 �%&�,0	�7+'(7+',	 ��%,+",�%'1�	 ,0+	 �%��"3	 �'"�&(+1	 !((�,�%'!�	 $&�(+��'+1	 2%�	�!#�!'(	 �%��"+	
%22�"+�1�	�0+1+	�'"�&(+	

n �22�"+�1	 7&1,	 "%7��+,+	 !	 1,%�<(!,!	 "%��+",�%'	 2%�7	 2%�	 +-+�3	 1,%�	 ,0+3	 7!#+	
�'"�&(�'$	 1,%�1	 %2	 -+0�"�+1�	 4�"3"�+1�	 !'(	�+(+1,��!'1�	 �%�71	 !�+	 (&+	 !,	 ,0+	 +'(	%2	
+!"0	10�2,�	

n 
%'1+',	1+!�"0+1	"!''%,	4+	!�4�,�!�3	!'(	 ,0+	%22�"+�	7&1,	"%7��+,+	!	2�+�(	"%',!",	
2%�7	!�,�"&�!,�'$	 ,0+	�+!1%'	2%�	,0+	1&1��"�%'�	�22�"+�1	7&1,	!�1%	!(-�1+	 �'(�-�(&!�1	
,0!,	,0+3	0!-+	!	��$0,	,%	�+2&1+	,0+	1+!�"0�	

n �&�+�-�1%�1	 10!��	 �+$&�!��3	 7%'�,%�	 %22�"+�1	 &'(+�	 ,0+��	 "%77!'(	 ,%	 +'1&�+	
"%7���!'"+	 .�,0	 ,0+	 �!"�!�	 ��%2���'$	 �%��"3�	 �&�+�-�1%�1	 .���	 �+-�+.	 !��	 1,%�	 (!,!	
2%�71	 ,0!,	 ,0+��	%22�"+�1	 1&47�,	 2%�	 !""&�!"3	 !'(	"%7��+,+'+11�	�+$&�!�	 !&(�,1	.���	
+'1&�+	,0!,	%22�"+�1	(%"&7+',	!��	1,%�1�	

n  �!''&!�	�+�%�,1	,%	,0+	"0�+2	�+$!�(�'$	(!,!	"%��+",�%'	!'(	!'	!'!�31�1	%2	,0+	(!,!�	

���+'(�@	�	%2	,0�1	�+�%�,	"%',!�'1	,0+	"%7��+,+	,+@,	%2	�!#�!'(?1	�!"�!�	��%2���'$	�%��"3�	

�� "++7++�15�#&))21��:��7�#7���&1+�

�1	�!�,	%2	%&�	%-+�!��	1,�!,+$3�	,0+	�+�!�,7+',	.!1	(+,+�7�'+(	,%	!11+11	.0+,0+�	,0+	��%"+11	%2	
(!,!	"%��+",�%'	"%',��4&,+(	,%	"%77&'�,3	�+�"+�,�%'�	!'(	�(+',�23	.0!,	�7�!",	,0+	��%"+11	0!(	%'	
%22�"+�	 �+�"+�,�%'1	 !1	 .+���	 �%	 !""%7���10	 ,0�1�	 ,0+	 �+�!�,7+',�	 �'	 "%��!4%�!,�%'	 .�,0	 �����	
(+-+�%�+(	!'(	 �7��+7+',+(	!	"%77&'�,3	 1&�-+3	 �'1,�&7+',�	.0�"0	.!1	!(7�'�1,+�+(	 ,%	4%,0	 ,0+	
"%77&'�,3	!'(	�+�!�,7+',	9�++	���+'(�@	�	!'(	6:�		

�0+	 1&�-+3	 !,,+7�,+(	 ,%	 +@!7�'+	 0%.	 ,0+	 ��%"+11	 %2	 (!,!	 "%��+",�%'	 7!3	 "%',��4&,+	 ,%	
"%77&'�,3	�+�"+�,�%'	!1	�,	�+�!,+1	,%	�!"�!�	��%2���'$�	�'+	%2	,0+	7!*%�	.!31	,%	&'(+�1,!'(	"�,�E+'1?	
�+�"+�,�%'	%2	�%��"+	1+�-�"+1	�1	,0�%&$0	,0+	&1+	%2	!	"%77&'�,3	%��'�%'	1&�-+3�	�1�'$	(!,!	"%��+",+(	
2�%7	,0+1+	1&�-+31�	,0+	�+1&�,1	.���	7+!1&�+	�+�"+�,�%'	%2	,0+	"%77&'�,3?1	�%��"+	�',+�!",�%'1	!4%&,	
1&"0	 �11&+1	 !1	 �!"�!�	 ��%2���'$�	 �+1�%'1+	 ,�7+�	 "!�!4���,3�	 +,0�"1�	 �%��"+	 �+�2%�7!'"+�	 !'(	 %-+�!��	
�%��"+H"%77&'�,3	 �+�!,�%'10��1�	 �0�1	 -�,!�	 �'2%�7!,�%'	 !'(	 2++(4!"#	 .���	 �+2�+",	 "%77&'�,3	
!,,�,&(+1	 ,%.!�(	�%��"+	 !'(	 ,0+��	 1+�-�"+1	 ,%	 $!�'	 !	 4+,,+�	 &'(+�1,!'(�'$	 %2	 ,0+	 �%��"+<"%77&'�,3	
�+�!,�%'1	�'	,0+	�!#�!'(	"%77&'�,3	

�0�1	1&�-+3	2&�,0+�	�+2�+",1	,0+	 �7�!",	%2	,0+	"%77&'�,3?1	�+�"+�,�%'	%2	�%��"�'$	43	!'!�3E�'$	
"�,�E+'1?	 �+�"+�,�%'	 %2	 0%.	 ,0+3	 !�+	 ,�+!,+(	 �'	 (�22+�+',	 �!#�!'(	 '+�$04%�0%%(1�	 �0+	 1&�-+3	
�+-+!�+(	4%,0	�%1�,�-+	!'(	'+$!,�-+	2�'(�'$1	!4%&,	,0+	"%77&'�,3?1	�+�"+�,�%'�		

 !1+(	%'	,0+	�+1&�,1	%2	,0+	1&�-+3�	,0+	�+�!�,7+',	0!1	7%�+	,%	"%'"+�'	,0+71+�-+1	.�,0	!1	2!�	!1	
�&4��"	�+�"+�,�%'	�1	"%'"+�'+(�	�0�1	1&�-+3	�1	!'	�7�%�,!',	,%%�	,%	$!$+	,0+	�+�"+�,�%'	%2	,0+	
�!#�!'(	"%77&'�,3�	�'+	A&+1,�%'	!1#+(	"%'1,�,&+',1	0%.	�+1�%'1�-+	,0+3	2+�,	,0+	�%��"+	
�+�!�,7+',	�1	2%�	�+A&+1,1	%2	!11�1,!'"+	!'(	"%7��!�',1�	�2	,0%1+	,0!,	�'(�"!,+(	,0+3	0!(	!'	



	
��

%��%�,&'�,3	,%	"%',!",H�+�%�,	,0+	�'"�(+',�	7%1,	1&�-+3+(	1!�(	,0+	�%��"+	0!(	4++'	-+�3	�+1�%'1�-+	
,%	�+A&+1,1	2%�	!11�1,!'"+�		

���� �7+7"�#(�8"��"3�7+��

�	'&74+�	%2	�+1+!�"0	-!��!4�+1	.+�+	&1+(	�'	,0�1	1,&(3	,%	+@!7�'+	"�,�E+'1?	�+�"+�,�%'	%2	�!"�!�	
��%2���'$	 !'(	 �',+�!",�%'1	 .�,0	 ,0+	 �%��"+�	 �0+	 -!��!4�+1	 �'"�&(+(	 94&,	 .+�+	 '%,	 ��7�,+(	 ,%:	 !$+�	
�'"%7+�	 +(&"!,�%'	 �+-+�1�	 "%77&'�,3	(+7%$�!�0�"	-!��!4�+1	 !'(	+7��%37+',	 1,!,&1	 !1	�+�"+�,�%'	
-!��!4�+1�	 �%1,	 %2	 ,0+	 �+�2%�7!'"+	 -!��!4�+1	 !�+	 7+!1&�+(	 �'	 %�(�'!�3	 !'(	 '%7�'!�	 �+-+�1�	 �0+	
�+�"+',!$+	 (�1,��4&,�%'1	 %2	 �+1�%'(+',1?	 "0!�!",+��1,�"1	 !�+	 ��+1+',+(	 �'	 !'%,0+�	 (%"&7+',	 ,0!,	
"%',!�'1	,0+	�!.	(!,!	9�++	���+'(�@	6:�	

��
� "1"�:+�+�"1���7+2��+�

�0+	 "�,�E+'1?	 �+�"+�,�%'	 %2	 �!#�!'(	 �%��"+	 �+�!�,7+',	 �1	 �+2�+",+(	 ,0�%&$0	 �+�"+',!$+	
"%7�!��1%'1	 43	 -!��%&1	 �+1�%'(+',	 "0!�!",+��1,�"1�	 �!,!	 �+1&�,1	 10%.	 ,0!,	 %-+�	 0!�2	 ,0+	 "�,�E+'1	
1&�-+3+(	 2++�	 ,0!,	 "��7+	 0!1	 1,!3+(	 ,0+	 1!7+	 �'	 ,0+��	 '+�$04%�0%%(�	 .�,0	 !	 -+�3	 �%.	 �+�"+',!$+	
�+�%�,�'$	 !	 (+"�+!1+�	 �&�,0+�7%�+�	7%1,	 �+�%�,+(	 ,0!,	 ,0+3	 2++�	 -+�3	 &'1!2+	 ,%	 1%7+.0!,	 &'1!2+	
.0��+	.!�#�'$	!�%'+	 �'	,0+��	'+�$04%�0%%(1	!'(	,0!,	"��7+	�1	%'+	%2	,0+��	7!*%�	"%'"+�'1�	�+1&�,1	
!�1%	 10%.+(	 ,0!,	 ,0+	7!*%��,3	 %2	 '%'<�0�,+	 "�,�E+'1	 �%��+(	 2+�,	 ,0!,	 ,0+3	 .+�+	7%�+	 ��#+�3	 ,%	 4+	
1,%��+(	!'(	%�	0!�!11+(	43	,0+	�%��"+�		

�((�,�%'!��3�	%2	,0+	+',��+	$�%&�	�%��+(�	7%1,	9%-+�	)�M:	2+�,	,0!,	43	(+2�'�,�%'	�!"�!�	��%2���'$	�1	
!	��%4�+7	�'	,0+	
�,3	%2	�!#�!'(�	

�0+	 1&�-+3	 !�1%	 �+2�+",1	�%1�,�-+	 �+�"+�,�%'1	 !1	 �+-+!�+(	 �'	 ,0+	 2%��%.�'$	 !�+!1;	 !	 "%'1�(+�!4�+	
'&74+�	 �%1�,�-+	 �+�"+�,�%'1	 %2	 �%��"�'$	 .+�+	 +-�(+'"+(	 �'	 ,0+	 !'!�31�1	 %2	 "�,�E+'1?	 �+�"+�,�%'	 %2	
#++��'$	%�(+�	 �'	 ,0+��	'+�$04%�0%%(�	 "%&�,+%&1	 ,�+!,7+',�	 +,0�"!�	 !'(	 2��+'(�3	%22�"+�1�	 !'(	'+-+�	
0!-�'$	4++'	7�1,�+!,+(	43	!'	%22�"+��	�$!�'�	,0+	�%1�,�-+	�+�"+�,�%'1	!�+	10!�+(	!7%'$	!'(	!"�%11	
,0+	(+7%$�!�0�"1�		

�0+	"%77&'�,3	�+�"+�,�%'	%2	�%��"+	�+�2%�7!'"+	.!1	�+2�+",+(	!1	2%��%.1;	,0+	1&�-+3	�+2�+",+(	,0!,	
%-+�	6)M	%2	"�,�E+'1	0!(	��,,�+	"%'2�(+'"+	�'	,0+	�%��"+	,%	,�+!,	�+%��+	%2	(�22+�+',	�!"+1	+A&!��3�	
�0��+	,0+�+	.!1	'+!��3	!'	+-+'	(�-�1�%'	43	�+1�%'(+',1	,0!,	,0+3	4+��+-+(	,0+	�%��"+	.+�+	'%,	
"!�!4�+	%2	�+�2%�7�'$	,0+��	*%4�	

��1%	1�$'�2�"!',	.+�+	"%77&'�,3	�+1�%'1+1	%'	0%.	,0+3	2+�,	%22�"+�1	�+1�%'(	,%	�0�,+	�+%��+	!'(	
,0+��	'+�$04%�0%%(1�	�-+�	)�M	%2	�+1�%'(+',1	2++�	,0!,	�%��"+	!�+	7%�+	"%&�,+%&1	,%�	�+1�%'(	
2!1,+��	!'(	!�+	7%�+	2��+'(�3	!'(	�+1�+",2&�	�'	!��	�',+�!",�%'1	.�,0	�0�,+	�+%��+	,0!'	�'	,0+��	
�',+�!",�%'1	.�,0	'%'<�0�,+	�+%��+�		

���� ��+#2++�&1��

�0�1	1&�-+3	+@!7�'+(	,0+	�'2�&+'"+	%2	�%��"+	�',+�!",�%'	.�,0	"�,�E+'1?	�+�"+�,�%'	%2	�',+�!",�%'�	
"��7+	 !'(	 �%��"+	 .%�#�	 �0+	 1&�-+3	 �+-+!�+(	 1%7+	 �%1�,�-+	 !'(	 '+$!,�-+	 2�'(�'$1	 !4%&,	 "�,�E+'1?	
�+�"+�,�%'	%2	"��7+	!'(	�%��"+	.%�#�		

�0+	1&�-+3	3�+�(1	!	1,�%'$	�+�"+�,�%'	%2	,0+	"%77&'�,3	2++��'$	1+�+",�-+�3	�!"�!��E+(�	.0�"0	.���	



	
�)

(+,+�7�'+	0%.	,0+	�%��"+	.���	,�+!,	,0+7�	�0+	"%77&'�,3	�1	�+11	��#+�3	,%	"%%�+�!,+	.�,0	�+%��+	,0+3	
7�1,�&1,	!'(	7!3	(+-+�%�	(%&4,1	�+$!�(�'$	�7��%-+7+',1	�'	"%77&'�,3<�%��"+	�',+�!",�%'1�	

�+$!�(�+11	%2	.0+,0+�	��%2���'$	"!'	4+	��%-+'	,%	%""&�	�'	,0+	"%',+@,	%2	,0+	(!,!?1	�+1&�,1�	,0+�+	
�1	(+2�'�,+�3	.�(+1��+!(	�!#�!'(	"%77&'�,3	�+�"+�,�%'	,0!,	�,	�1	%""&���'$	!'(	�1	"!&1+	2%�	"%'"+�'�	
�0�1	 �1	 !	 1&41,!',�!�	 �+�"+�,�%'	 (�1�!��,3	 1�'"+N�0��+	7%�+	 ,0!'	 =�M	%2	 %22�"+�1	 (%	'%,	 4+��+-+	
�!"�!�	��%2���'$	 �1	!	��%4�+7	�'	 ,0+	
�,3	%2	�!#�!'(�	!'(	)6M	4+��+-+	2+��%.	%22�"+�1	'+-+�	+'$!$+�	
!'(	!'%,0+�	6/	M	2++�	,0+3	�!�+�3	+'$!$+�	�1	!	�+1&�,�	!	"%'1�(+�!4�+	'&74+�	%2	%22�"+�1	�+1�%'(+(	
,0!,	7%1,	"�,�E+'1	!�+	1%7+.0!,	1!,�12�+(	,%	-+�3	1!,�12�+(�	

�0+	(�1�!��,�+1	%2	1%7+	%2	,0+	�+�"+�,�%'1	!�+	2%&'(	,%	4+	1,!,�1,�"!��3	1�$'�2�"!',�	.0�"0	"%&�(	
�+1&�,	 �'	 ,0+	 2%��%.�'$;	 1!2+,3	 "%'"+�'1	 2%�	%22�"+�1	 !'(	"%77&'�,3	7+74+�1	7!3	4+	 �'"�+!1+(	 �'	
�+11	1!2+�	'+�$04%�0%%(1�	!'(	�+2,	&'"0+"#+(	!	1,�%'$+�	7�1,�&1,	"%&�(	(+-+�%�	,%.!�(1	,0+	�%��"+	
(+�!�,7+',�	�0�1	"%&�(	�+!(	,%	+-+'	7%�+	"�-��	1,��2+�	

�+	 !�+	 '%,	 %22+��'$	 ,0+	 �+1&�,1	 %2	 ,0�1	 1&�-+3	 !1	 1"�+',�2�"�	 (&+	 ,%	 ,0+	 ��7�,+(	 '&74+�	 %2	
�+1�%'(+',1	%'	"+�,!�'	A&+1,�%'1�	�0��+	,0+	�+1&�,1	(%	4��'$	,%	��$0,	1%7+	1�$'�2�"!',	1&�-+3	�+1&�,1�	
�,	.!1	���7!���3	!	1,!�,�'$	�%�',	2%�	,0+	�!1#	�%�"+�	�1	�!�,	%2	,0+	'+@,	�0!1+	%2	�+�%�,�'$�	,0+	�!1#	
�%�"+	.���	.%�#	"%��!4%�!,�-+�3	.�,0	����	,%	"%'(&",	!	1+"%'(	1&�-+3��

$� "++7++�15��(7��&��#7��7�"��)71���7�#7���&1�&���"#�"��

��&����15��1��(7�&"4�"1��#&))21��:�

�	 1&�-+3	 .!1	 !�1%	 "%'(&",+(	 ,%	 1,&(3	 ,0+	 ��%"+11	 %2	 0%.	 (!,!	 "%��+",�%'	 "%',��4&,+(	 ,%	 ,0+	
��%"+11	%2	�!#�!'(	�%��"+	�22�"+�?1	�+�"+�,�%'	 !1	 �,	 �+�!,+1	 ,%	 ,0+	�!#�!'(	"%77&'�,3�	�!,!	.!1	
$+'+�!,+(	 2�%7	 1&�-+31	 2�%7	 .0�"0	 �%��+(	 %22�"+�1?	 �+1�%'1+1	 "%&�(	 4+	 &1+(	 ,%	 7+!1&�+	 ,0+��	
!.!�+'+11	%2	0%.	,0+	"%77&'�,3	�+�"+�-+1	,0+��	�+�!,�%'10��1	.�,0	,0+7�	!'(	,0+	��+1+'"+	%2	�!"�!�	
��%2���'$�	

�0+	(+�!�,7+',	.!1	 �+1+!�"0+(	!'(	 ,0+	 �+1�%'1+1	"%7���+(	 2�%7	!	A&+1,�%''!��+	 ,0!,	0%&1+(	
"%��+",+(	 (!,!	 2%�	 �+1+!�"0�'$	 !,,�,&(+1	 %2	 "%77&'�,3	 !.!�+'+11�	 �0+	 +1,�7!,�%'	 �1	 ,0!,	 ,0+	 (!,!	
"%��+",+(	 1%7+.0!,	 �+2�+",1	 0�$0�3	 (+-+�%�+(	 �'2%�7!,�%'	 !4%&,	 �%��"+	 %��'�%'1	 �+�!,�-+	 ,%	 ,0+��	
%�$!'�E!,�%'	 !'(	 0%.	 �,	 �7�!",1	 "%77&'�,3	 �+�"+�,�%'�	  !1+(	 %'	 ,0+	 1&�-+31	 �+1&�,1�	 1+-+�!�	
(+,+�7�'!,�%'1	"%&�(	4+	(�!.'�	.0�"0	!�+	%&,��'+(	4+�%.�	

�0+	1,�&",&�+	%2	,0+	�+1�%'(+',1	.!1	!1	2%��%.1;	%22�"+�1�	1+�$+!',1	!'(	"%77!'(+�1�	�0!,	,0+	
1&�-+3	 �+2�+",+(	 .!1	 ,0!,	 7%1,	 �!#�!'(	 �%��"+	 %22�"+�1	 2+�,	 �!"�!�	 ��%2���'$	 '+-+�	 %""&��+(�	 .0��+	
7%1,	1+�$+!',1	!'(	���M	%2	,0+	"%77!'(+�1	2+�,	�,	�!�+�3	%""&��+(�		

$��� "1"�:+�+�"1���7+2��+�&��+2�87:�

�0!,	 ,0+	 1&�-+3	 �+2�+",+(	 �1	 ,0!,	 !	 "%'1�(+�!4�+	 �+�"+',!$+	 %2	 %22�"+�1�	 1+�$+!',1	 !'(	
"%77!'(+�1	 2+�,	 ,0!,	 2+��%.	%22�"+�1	 +'$!$+(	 �'	 �!"�!�	��%2���'$�	 4&,	 ,0!,	 �,	.!1	 !	 �!�+	%""&��+'"+�	
�-+�	 )�M	 %2	 %22�"+�1	 �+1�%'(+(	 ,0!,	 %22�"+�1	 '+-+�	 +'$!$+(	 �'	 ��%2���'$�	 .0��+	 ���M	 %2	 ,0+	
"%77!'(+�1	!'(	/=M	%2	1+�$+!',1	2+�,	,0!,	�%��"+	%22�"+�1	�!�+�3	+'$!$+(�	

�((�,�%'!��3	 %-+�	 =�M	 %2	 %22�"+�1	 �%��+(	 �+1�%'(+(	 ,0!,�	 FN43	 ,0+	 (+2�'�,�%'	 $�-+'	 %2	 �!"�!�	



	
�/

��%2���'$NG	�,	�1	'%,	!	��%4�+7	!,	!��	�'	,0+	
�,3	%2	�!#�!'(�	

�22�"+�1�	�+�$+!',1	!'(	
%77!'(+�1	!��	�+�%�,+(	.�,0�'	,0+	�%.	��	�+�"+',��+	,0!,	,0+	�!#�!'(	
"%77&'�,3	 .!1	 1%7+.0!,	 (�11!,�12�+(	 .�,0	 ,0+	 �+�!�,7+',�	 �0��+	 �)M	 %2	 ,0+	 %22�"+�1	 2+�,	 ,0+	
"%77&'�,3	.!1	-+�3	1!,�12�+(�	'%	1+�$+!',1	%�	"%77!'(+�1	2+�,	,0+	"%77&'�,3	.!1	-+�3	1!,�12�+(�	

�22�"+�1	 �+�%�,+(	 �'	 ,0+	 �%.	6�	�+�"+',��+	 ,0!,	 ,0+	"%77&'�,3	.!1	1%7+.0!,	(�11!,�12�+(	.�,0	
,0+	.!3	,0+	�!#�!'(	�%��"+	&1&!��3	,�+!,	�+%��+�	�0��+	/=M	!'(	=�M	%2	�+�$+!',1	!'(	"%77!'(+�1	
�+1�+",�-+�3	 �+�%�,+(	 ,0!,	 ,0+3	 4+��+-+(	 ,0+	 "%77&'�,3	 .!1	 1%7+.0!,	 (�11!,�12�+(	 .�,0	 ,0+��	
,�+!,7+',	43	,0+	�%��"+�	

�%,!4�+�	 4&,	 �'	 ,0+	 �%.	 �+�"+',��+	 9��M<�/M:	 !�+	 ,0+	 F-+�3	 1!,�12�+(	 �!,�'$1G	 %22�"+�1	 %'�3	
!11�$'+(	 ,%;	 ��%,+",�%'	 ��%-�(+(�	 "�,�E+'1?	 1!,�12!",�%'	 .�,0	 0%.	 ,0+3	 !�+	 ,�+!,+(�	 !'(	 %-+�!��	
1!,�12!",�%'	%2	,0+	(+�!�,7+',�	

�((�,�%'!��3	 !'	 %-+�.0+�7�'$	 )6M	 %2	 %22�"+�1	 �+�%�,+(	 ,0+3	 4+��+-+	 %22�"+�1	 '+-+�	 +'$!$+	 �'	
�!"�!�	��%2���'$�	�0��+	%'�3	�6M	%2	1+�$+!',1	4+��+-+	 ,0+	%22�"+�1	(�(	+'$!$+�	/=M	%2	 ,0+7	2+�,	 ,0+	
%22�"+�1	�!�+�3	+'$!$+(	�'	�!"�!�	��%2���'$�	
%77!'(+�1	.+�+	�%��+(	!,	���M	4+��+-�'$	,0!,	%22�"+�1	
�!�+�3	+'$!$+(	�'	�!"�!�	��%2���'$�	�,	�1	�7�%�,!',	,%	�+�%�,	,0!,	%'�3	�M	%2	%22�"+�1	2+�,	,0!,	%22�"+�1	
+'$!$+(	F!��	,0+	,�7+�G	

$�
� ��+#2++�&1�"1��#&1#�2+�&1+�

 !1+(	%'	,0+	(!,!?1	�+1&�,1	,0+�+	 �1	!	1�$'�2�"!',	�+�"+�,�%'	(�1�!��,3	4+,.++'	0%.	,0+	�!#�!'(	
�%��"+	4+��+-+	,0+	"%77&'�,3	2++�1	!4%&,	,0+7�	!'(	0%.	,0+	"%77&'�,3	�+�%�,1	,0+3	!�+	,�+!,+(	43	
,0+	�%��"+�	!1	�,	�+�!,+1	,%	,0+��	"%77&'�,3<�%��"+	�+�!,�%'10��1	!'(	,0+	��+1+'"+	%2	�!"�!�	��%2���'$	�'	
,0+	"%77&'�,3�	

�0+	 �+�"+�,�%'	 %2	 �!"�!�	 !'(	 +,0'�"	 $�%&�1?	 2++��'$	 ,0!,	 ,0+3	 !�+	 4+�'$	 ��%2��+(	7&1,	 !�1%	 4+	
!((�+11+(	 (&+	 ,%	 ,0+	 �13"0%�%$�"!�	 �7�!",	 %2	 ,0�1	 4+��+2�	 �'	 %,0+�	 .%�(1�	 ,0+	 �7�!",	 %2	 �!"�!�	
��%2���'$	0!1	!	1%"�!�	"%1,	.0+,0+�	��%2���'$	"!'	4+	��%-+'	,%	4+	%""&���'$	%�	.0+,0+�	�,	�1	4!1+(	%'	
�+%��+?1	4+��+21�	�,	�1	,0+�+2%�+	�7�+�!,�-+	,0!,	1,+�1	4+	,!#+'	,%	!((�+11	,0+	"%'"+�'1	�!�1+(�	

�%,+;	�+	!�+	'%,	%22+��'$	,0+	�+1&�,1	%2	,0�1	1&�-+3	!1	1"�+',�2�"�	(&+	,%	,0+	,%,!�	'&74+�	%2	
�+1�%'(+',1	%'	"+�,!�'	A&+1,�%'1�	�0��+	,0+	�+1&�,1	(%	4��'$	,%	��$0,	1%7+	1�$'�2�"!',	1&�-+3	�+1&�,1�	
�,	.!1	���7!���3	!	1,!�,�'$	�%�',	2%�	,0+	�!1#	�%�"+�	�1	�!�,	%2	,0+	'+@,	�0!1+	%2	�+�%�,�'$�	,0+	�!1#	
�%�"+	.���	.%�#	"%��!4%�!,�-+�3	.�,0	����	,%	"%'(&",	!	1+"%'(	1&�-+3�	
	

�� �&91�("���)77��15�*�)"�47��15�+��"�75:�

��,0%&$0	 ,0+	 ,!1#	 2%�"+	.!1	 "%7���1+(	 %2	 �+��+1+',!,�-+	 $�%&�1�	.+	 2+�,	 �,	 '+"+11!�3	 ,%	 1++#	
!((�,�%'!�	 "%77&'�,3	 2++(4!"#�	 �'	 %�(+�	 ,%	 !11+11	 "%77&'�,3	 �+�"+�,�%'1	 !4%&,	 �!"�!�	 ��%2���'$�	
!'(	,0+	+22%�,1	%2	,0+	,!1#	2%�"+�	�,	.!1	'+"+11!�3	,%	0%�(	!	"%77&'�,3	2%�&7�	�%	,0!,	+'(�	,0+	,!1#	
2%�"+	.%�#	"%��!4%�!,�-+�3	,%	0%1,	!	�%.'	�!��	7++,�'$�		

�0+	 ��%"+11	 %2	 (+-+�%��'$	 ,0+	 !$+'(!�	 1+�+",�'$	 ,0+	 �%"!,�%'�	 !'(	%&,��'�'$	 ,0+	 2%�7!,	 %2	 ,0+	
7++,�'$	.!1	+@,�+7+�3	�%1�,�-+�	!'(	,0+	$�%&��	!1	.�,0	7%1,	,0�'$1�	"!7+	,%	&'!'�7%&1	"%'1+'1&1	



	
�=

%'	!��	7!,,+�1�	

�1�'$	 $�!',	 2&'(1�	.+	 ��!"+(	 �&4��"	 1+�-�"+	 !''%&'"+7+',1	 %'	 ,0+	 �%"!�	 �!(�%	 1,!,�%'1�	�!"0	
$�%&�	 !�1%	 (�1,��4&,+(	 2�3+�1	 ,0!,	.+�+	 (+-+�%�+(	43	 ,0+	 "%77�,,++�	 �'	 ,0�1	 1+'1+�	 ,0+	 2%�&7	.!1	
+@,�+7+�3	2�&�,2&��	�%.+-+��	.+	(�(	�&'	 �',%	!	7!*%�	$��,"0�	�+	&'.����'$�3	1"0+(&�+(	,0+	7++,�'$	
2%�	,0+	'�$0,	%2	,0+	�!*%�	�+!$&+	 !1+4!��	��!3%221	�'	.0�"0	,0+	�!#�!'(	�?1	.+�+	��!3�'$�	�,	,0+	
,�7+	.+	1"0+(&�+(	,0+	7++,�'$	,0+	,+!7	0!(	'%,	7!(+	,0+	��!3%221	1%	,0�1	.!1	'%,	!	"%'1�(+�!,�%'�		


%'1+A&+',�3�	 !,,+'(!'"+	 .!1	 �%.�	 %'�3	 !4%&,	 )�	 �+%��+	 !,,+'(+(�	�+-+�,0+�+11�	.+	 �+"+�-+(	
�'-!�&!4�+	 2++(4!"#	 2�%7	 ,0+	 "%77&'�,3	7+74+�1	 !'(	 �+!(+�1	.0%	(�(	 !,,+'(�	�0+	7++,�'$	.!1	
0+�(	!,	!	��$0	�"0%%�	!&(�,%��&7�	!'(	�,	.!1	-�(+%,!�+(�		

�+	&1+(	!	�!'+�	2%�7!,	2%�	,0+	7++,�'$�	�+��+1+',!,�-+1	2�%7	�%��"3��'#�	,0+	�
���	���
��	
�!#�!'(	 �%��"+	 �22�"+�1?	 �11%"�!,�%'�	 !'(	 ,0+	 �!#�!'(	 �%��"+	 
0�+2	 1!,	 %'	 ,0+	 �!'+��	 �0+	
�+�!�,7+',?1	�!"�!�	��%2���'$	$�!',	7!'!$+�	%�+'+(	,0+	1+11�%'	.�,0	!'	%-+�-�+.	%2	,0+	$�!',	!'(	
%&�	+22%�,1	,%	,0!,	�%�',�	�!"0	7+74+�	%2	,0+	,!1#	2%�"+	$!-+	!	��<7�'&,+	��+1+',!,�%'�	!'(	,0+'	.+	
!��%.+(	!	1�$'�2�"!',	�+��%(	2%�	"%77&'�,3	7+74+�1	,%	10!�+	,0+��	+@�+��+'"+1	!'(	-�+.1�	!'(	!1#	
�!'+�	7+74+�1	A&+1,�%'1�	

�2,+�	,0+	�+�+!1+	%2	,0�1	�+�%�,�	,0+	$�%&�	.���	0%�(	!'%,0+�	�%.'	�!��	7++,�'$	�'	.0�"0	.+	.���	
(�1"&11	,0+	�+1&�,1	%2	,0+	��%*+",	!'(	,0+	�+1&�,1	%2	,0+	(!,!	"%��+",�%'�	�,	,0�1	7++,�'$�	.+	.���	!�1%	
%&,��'+	,0+	'+@,	1,+�1	,0+	�+�!�,7+',	.���	,!#+	,%	!((�+11	�!"�!�	��%2���'$��

,� ��71���:��"�"���7��+��

�0+	 ,!1#	 2%�"+	 !���%!"0+(	 (!,!	 "%��+",�%'	 1%7+.0!,	 (�22+�+',	 ,0!'	 7!'3	 �!.	 +'2%�"+7+',	
!$+'"�+1�	�'1,+!(	%2	�(+',�23�'$	,0+	(!,!	,%	4+	"%��+",+(	2��1,�	!'(	,0+'	!,,+7�,	,%	!'!�3E+	,0!,	(!,!	
�!,+��	,0+	,!1#	2%�"+�	�'	"%��!4%�!,�%'	.�,0	�����	�(+',�2�+(	.0!,	.+	,0%&$0,	.!1	,0+	&�,�7!,+	$%!�	
%2	 ,0+	(!,!	 "%��+",�%'	!'(	 �(+',�2�+(	.0!,	A&+1,�%'1	 ,0+	 ,!1#	 2%�"+	.!',+(	 ,0+	(!,!	 ,%	 !'1.+��	 3	
(%�'$	,0�1�	,0+	(!,!	"%��+",�%'	1&��%�,+(	,0+	(!,!	!'!�31�1	�'1,+!(	%2	,0+	(!,!	!'!�31�1	4+�'$	10!�+(	
%�	��7�,+(	43	,0+	(!,!	"%��+",�%'�		

�0+	,!1#	2%�"+	.!',+(	4!1�"	A&+1,�%'1	!'1.+�+(�	

��	 ��+	 7�'%��,�+1	 (�1�!�!,+�3	 1,%��+(	 43	 ,0+	 �%��"+D	 �2	 1%�	 .0!,	 !�+	 ,0+	 "!&1+1	 %2	 ,0+1+	
(�1�!��,�+1D	�'(�	!�+	,0+	"!&1+1	1%"�+,!�<4!1+(	%�	�%��"+<(��-+'D	

��	 �%+1	�!"+	�'2�&+'"+	!'	%22�"+�1?	(+"�1�%'	,%	1,%�D	

6�	 ��+	�+�1%'1	%2	"%�%�	7%�+	��#+�3	,%	4+	(+,!�'+(	�%'$+�	%�	4+	1&4*+",	,%	!	1+!�"0D	

��	 ��+	 ,0+�+	 %�+�!,�%'!�	 !'(H%�	 +'2%�"+7+',	 ��%$�!71	 �'	 ,0+	 �+�!�,7+',	 ,0!,	 �+1&�,	 �'	
(�1�!�!,+	1,%�1	%2	7�'%��,�+1D	

�+@,�	 ,0+	 ,!1#	 2%�"+	 �(+',�2�+(	 .0!,	 (!,!	 10%&�(	 4+	 "!�,&�+(	 ,%	 !'1.+�	 ,0+1+	 A&+1,�%'1�	 �%�	
+@!7��+�	,%	(+,+�7�'+	.0+,0+�	"+�,!�'	+'2%�"+7+',	��%$�!71	�+1&�,	�'	(�1�!��,�+1�	,0+	,!1#	2%�"+	2+�,	
�,	 '+"+11!�3	 ,%	 "%��+",	 1�+"�2�"	 (!,!	 %'	 1�+"�!�	 %�+�!,�%'1�	�%	(+,+�7�'+	 �2	7�'%��,�+1	 !�+	 (+,!�'+(	



	
�8

�%'$+�	,0!'	'%'<7�'%��,�+1�	,0+	,!1#	2%�"+	(+"�(+(	,%	"%��+",	,0+	�+'$,0	%2	,0+	1,%��	�%	(+,+�7�'+	�2	
�!"+	�'2�&+'"+1	!'	%22�"+�?1	(+"�1�%'	,%	1,%��	,0+	,!1#	2%�"+	(+"�(+(	,%	0!-+	%22�"+�1	1+�2<�+�%�,	�2	,0+3	
"%&�(	,+��	.0+,0+�	,0+	(��-+�	.!1	%2	"%�%�	!,	 ,0+	,�7+	,0+3	7!(+	,0+	(+"�1�%'	,%	"%'(&",	,0+	1,%��	
�0�1	��%-�(+(	,0+	(!,!	!'!�31�1	1%7+	!4���,3	,%	1,&(3	1,%�1	.0+'	�!"+	"!'	!'(	"!''%,	4+	%41+�-+(�	
�+",�%'	5	��%-�(+1	!	7%�+	�'<(+�,0	+@��!'!,�%'	%2	(!,!	!'!�31�1	!'(	,0+	4+'"07!�#�'$	��%"+11�	

�1	�!�,	%2	,0+	��%"+11�	 ,!1#	2%�"+	7+74+�1	!�1%	�+-�+.+(	�%"!�	!'(	'!,�%'!�	4+1,	��!",�"+1	!'(	
�(+',�2�+(	4!1�"	 (!,!	 ,0!,	 10%&�(	4+	 "%��+",+(�	 1&"0	 !1;	 �!"+�	 1+@�	 !$+�	 �+!1%'	 2%�	 1,%��	 1+!�"0�	 !'(	
1+!�"0	�+1&�,1�		

����	.%�#+(	.�,0	,0+	$�%&�	,%	�(+',�23	!((�,�%'!�	"%'2%&'(�'$	2!",%�1	'+"+11!�3	2%�	!'!�31�1�	
�,	10%&�(	4+	'%,+(�	0%.+-+��	 ,0!,	,0�1	��%"+11	.!1	"%��!4%�!,�-+�	�&�	�+1+!�"0	�!�,'+�	(�(	'%,	*&1,	
�(+',�23	 ,0+	 (!,!	 ,%	 4+	 "%��+",+(	 �'	 �1%�!,�%'�	 ����	.%�#+(	 .�,0	 ,0+	 $�%&�	 !'(	 .+	 +'$!$+(	 �'	
�+'$,03	(+4!,+	!1	,%	,0+	�+�"+�-+(	4+'+2�,	%2	+!"0	(!,!	2�+�(�	

�'	 !���	 ,0+	 ,!1#	 2%�"+	 �(+',�2�+(	 %-+�	 ��	 (!,!	 2�+�(1	 �,	 ,0%&$0,	 '+"+11!�3	 ,%	 !'1.+�	 ,0+	
!2%�+7+',�%'+(	A&+1,�%'�	�%	,0!,	+'(�	,0+�+	.+�+	'&7+�%&1	%""!1�%'1	�'	.0�"0	,!1#	2%�"+	7+74+�1	
(�1!$�++(�	 &,	!1	.�,0	,0+	%,0+�	�0!1+1	%2	,0�1	��%*+",�	,0+	,!1#	2%�"+	"!7+	,%	&'!'�7%&1	"%'1+'1&1�	
�1	!	�+1&�,	%2	,0+��	+22%�,1�	 ,0+	�!#�!'(	�%��"+	�+�!�,7+',	'%.	0!1	,0+	7%1,	"%7��+0+'1�-+	(!,!	
"%��+",�%'	��%$�!7	�'	,0+	�'�,+(	�,!,+1�	���+'(�@	6	"%',!�'1	!	"%�3	%2	,0+	(!,!	"%��+",�%'	2%�7�	

�0�1	��%"+11	!�1%	(+7%'1,�!,+(	,0+	-!�&+	%2	 �'-%�-�'$	,0+	�%��"+	�22�"+�1?	�11%"�!,�%'	9���:�	
�'	 2!",�	 �,	.!1	 ,0+	���	 ,0!,	 �+"%77+'(+(	.+	"!�,&�+	.0+,0+�	 !'	%22�"+�	 "!'	 ,+��	 ,0+	 �!"+	 !,	 ,0+	
,�7+	 ,0+	 (+"�1�%'	 ,%	 7!#+	 ,0+	 1,%�	 �1	 7!(+�	 �0�1	 �'1�$0,	 �1	 4!1+(	 %'	 ,0+��	 (!��3	 +@�+��+'"+1	 %2	
"%'(&",�'$	 1,%�1	 �'	 ,0+	 +-+'�'$	 !'(	 2�%7	 %41+�-�'$	 "!�1	 2�%7	 !	 (�1,!'"+�	 ��,0%&,	 ,0+	 ���	
�'-%�-+7+',�	1%7+,0�'$	1%	1�7��+	.%&�(	0!-+	7%1,	��#+�3	+1"!�+(	%,0+�	,!1#	2%�"+	7+74+�1�		

�0+�+	.!1	 �'�,�!�	 (+4!,+	 %'	 %22�"+�	 �(+',�2�"!,�%'�	 �,	.!1	 ,0+	�+�!�,7+',?1	 �'�,�!�	 �%1�,�%'	 ,0!,	
%22�"+�1?	'!7+1	.%&�(	'%,	4+	"!�,&�+(	%'	,0+	(!,!<"%��+",�%'	2%�7�	!,	�+!1,	'%,	�'	,0+	2��1,	�,+�!,�%'1	
%2	,0+	��%$�!7�	�0+	7!*%��,3	%2	 ,0+	,!1#	2%�"+�	+@"+�,	2%�	,0+	�%��"+	�+��+1+',!,�-+1�	%��%1+(	,0�1	
(+"�1�%'	!'(	%22+�+(	 1,�%'$	 �+"%77+'(!,�%'1	 ,%	 "%��+",	 ,0�1	 �'2%�7!,�%'�	�1	7+',�%'+(	+!���+�	 �'	
,0�1	�+�%�,�	,0+	�+�!�,7+',	.!1	2%�,0��$0,	!,	,0+	%&,1+,	!'(	!(-�1+(	,0+	,!1#	2%�"+	,0!,	,0�1	.!1	'%,	
1%7+,0�'$	 ,0+	�+�!�,7+',	.!1	.����'$	 ,%	 "%7��%7�1+	 %'	 !,	 ,0�1	 ,�7+�	�%.+-+��	 ,0+	 ,!1#	 2%�"+?1	
�+"%77+'(!,�%'1	.%&�(	4+	'%,+(	�'	%&�	,+"0'�"!�	$&�(+�	�0+	,!1#	2%�"+	.!1	-+�3	&'(+�1,!'(�'$	!'(	
!""%77%(!,�'$	,%	,0+	�+�!�,7+',�	

�+-+�,0+�+11�	�'	B!'&!�3	���6�	,0+	�+�!�,7+',	+',+�+(	�'	!	�+$%,�!,+(	�+,,�+7+',	�$�++7+',	!1	
!	 �+1&�,	 %2	 2%&�	 �!#�!'(	 %22�"+�1�	 #'%.'	 !1	 ,0+	 ��(+�1�	 -�%�!,�'$	 ,0+	 
%'1,�,&,�%'!�	 ��$0,1	 %2	
7�'%��,�+1	 �'	 �!#�!'(�	 �1	 �!�,	 %2	 ,0+	 !$�++7+',�	 ,0+	 �+�!�,7+',	 !$�++(	 ,%	 "%��+",	 %22�"+�	
�(+',�2�"!,�%'	�77+(�!,+�3	2%��%.�'$	,0+	�+�+!1+	%2	,0+	2��1,	(!,!<!'!�31�1	�+�%�,�	

�0+	 '+@,	 1+",�%'	 (+1"��4+1	 ,0+	 ,+"0'�"!�	 "%7�%'+',	 %2	 ,0+	 (!,!	 "%��+",�%'	 !'(	 ��%"+11�'$	
131,+7�	

-� �"�"�#&��7#��&1�)7�(&�&�&5:�



	
�5

�
�������
��������������&������)�����������

�1	 !	 �!�,	 %2	 ,0+	 ��%*+",�	 ,0+	 �+�!�,7+',	 "%',�!",+(	 .�,0	 �
������	 
%��%�!,�%'	 ,%	 &1+	
1"!''�'$	,+"0'%�%$3	,%	"!�,&�+	(!,!�	 +"!&1+	%2	,0�1	��%"+11	,0+	!7%&',	%2	,�7+	&1+(	,%	1"!'	2%�71	
�1	1�$'�2�"!',�3	�+(&"+(�	!4%&,	6��	2%�71	�+�	0%&��	!'(	.+	�%11+11	,0+	!4���,3	,%	A&+�3	(%"&7+',1	�'	
%�(+�	,%	"%'(&",	"%7��+0+'1�-+	!'!�31�1	!'(	�+�%�,1�		

8��	 ���B�
�	�
���	

�
������?1	$%!�	.!1	 ,%	��%-�(+	�!#�!'(	�%��"+	�+�!�,7+',	�22�"+�1	.�,0	!'	+22�"�+',	!'(	
!""&�!,+	 ��%"+11	 2%�	 "%��+",�'$	 (!,!	 (&��'$	 ,�!22�"	 1,%�1�	 �0+	 ��%"+11	 !�1%	 '++(+(	 ,%	 !((�+11	 ,0+	
7!'&!�	7+,0%(1	%2	7%-�'$	(!,!	2�%7	!	�!�+�	1%&�"+	�',%	!	(!,!4!1+�	�0+	$%!�	.!1	,%	!&,%7!,+	,0+	
��%"+11	 %2	 7%-�'$	 (!,!	 2�%7	 ,0+	 �!�+�	 2%�71	 �',%	 !'	 �� 
	 "%7���!',	 (!,!4!1+	 2%�	 2&�,0+�	
!'!�31�1�	

�+"0'%�%$3	 �1	 #+3	 ,%	 "%��+",�'$	 !""&�!,+	 (!,!	 !'(	 4+"!&1+	 %2	 ,0�1�	 !	 1,&(3	 .!1	 "%7��+,+(	 ,%	
�+-�+.	,0+	1,+�1	�'-%�-+(	�'	7%-�'$	,0+	,�!22�"	1,%�	(!,!	2�%7	!	�!�+�	��%"+11	,%	!	,%,!�	+�+",�%'�"	
��%"+11	&1�'$	!	���	0!'(0+�(	"%7�&,+��	

 +�%.	!�+	,0+	0�$0<�+-+�	1,+�1	�7��+7+',+(;	

n 
�+!,+(	!	(!,!	"%��+",�%'	2%�7	&1�'$	����2%�7	9�!�+�	-+�1�%':	

n 
�+!,+(	!	(!,!	"%��+",�%'	2%�7	&1�'$	+��1,+'	9���	-+�1�%':	

n �'2%�7!,�%'	"!�,&�+(	&1�'$	,0+	�!�+�	1%�&,�%'	 9����2%�7:	.���	4+	,�!'12+��+(	!'(	
7+�$+(	.�,0	,0+	��(!	(!,!	�'	+��1,+'	&1�'$	,0+	�"1-	�7�%�,	2+!,&�+�		

n �+�%�,1	!�+	,0+'	$+'+�!,+(�	!1	'++(+(�	&1�'$	,0+	+��1,+'	�'!�3E+��	

-�
� �"�7���"�"�#&��7#��&1�;�)"57��"�"�#&��7#��&1<�&87�8�79�

�:	 �!#�!'(	�%��"+	�+�!�,7+',	!'(	,0+	,!1#	2%�"+	.%�#+(	"�%1+�3	.�,0	�
������	,%	
(+-+�%�	,0+	(!,!	"%��+",�%'	A&+1,�%'	1+,	!'(	2%�7	�!3%&,�		

�:	 �	 �<(!3	 ,�!�'�'$	 1+11�%'	 .!1	 1"0+(&�+(	 !,	 �!#�!'(	 �%��"+	 �+�!�,7+',�	 ��!�'�'$	
"%-+�+(	,0+	�7!$+	�!,!	
%��+",�%'	��%"+11	9!��	"%7�%'+',1	%2	,0+	1%�&,�%':�	

6:	 �
������	���',+(	,0+	!���%-+(	2%�71�	.0�"0	.+�+	,0+'	(�1,��4&,+(	,%	,0+	2�+�(	
%22�"+�1�	

�:	 �22�"+�1	"%7��+,+	,0+	2%�71	(&��'$	,�!22�"	1,%�1	

):	 
%7��+,+(	2%�71	!�+	"%��+",+(	!'(	1"!''+(	!,	+'(	%2	10�2,H(!3�	

/:	 �7!$+1H(!,!	 1+,1	 !�+	 4�%&$0,	 �',%	 ,0+	 ����2%�7	 �%2,.!�+	 2%�	 -+��2�"!,�%'<(!,!	
"�+!'	&�	&1�'$	,0+	-+��2�+�	7%(&�+�	

=:	 �!,!	 �1	 ,0+'	 ,�!'12+��+(	 ,%	 !'	 �� 
	 "%7���!',	 (!,!4!1+	 !'(H%�	 +��1,+'	 �&�-+3	



	
��

�%2,.!�+�	

8:	 �+�%�,1	"!'	4+	"�+!,+(	&1�'$	,0+	+��1,+'	�&�-+3	�%2,.!�+	97+',�%'+(	4+�%.:�	

5:	 �"!',�%'	 .���	 "%',�'&+	 ,%	 1&��%�,	 !'(	 7!�',!�'	 1%2,.!�+	 !'(	 0!�(.!�+	 ,0�%&$0	
�+"0�	!'(	1+�-�"+	1&��%�,�	

-��� 7�7#��&1�#���"�#&)�&171��;7��+�71�+2�87:�+&��9"�7<�
&87�8�79�

�:	 �	 �<(!3	 ,�!�'�'$	 1+11�%'	 .!1	 1"0+(&�+(	 !,	 �
������	 �+!(A&!�,+�1�	 ��!�'�'$	
"%-+�+(	 ,0+	 &1+	 %2	 +��1,+'	 �&�-+3	 �%2,.!�+�	 (+��%37+',	 ,%	 ���	 0!'(0+�(	
"%7�&,+�1�	 "%74�'�'$	 (!,!	 2�%7	�!�+�	 (!,!	 "%��+",�%'	 ��%"+11	 9�7!$�'$	 �%�&,�%':	
!'(	,0+'	��%-�(�'$	%'+	(!,!	2��+	2%�	!'!�31�1�	

�:	 
�+!,�%'	 %2	 ,0+	 1&�-+3	 2%�7	 ,+7��!,+	 �'	 ,0+	 ����2%�7	 131,+7	 �',%	 ,0+	 +��1,+'	
�&�-+3	�%2,.!�+	4+$�'1	,0+	��%"+11	

6:	 �%�71	!�+	(+��%3+(	,%	,0+	���	0!'(0+�(	(+-�"+1�		

�:	 �22�"+�1	"%7��+,+	,0+	2%�71	(&��'$	,�!22�"	1,%�1	&1�'$	,0+	���	0!'(0+�(	(+-�"+�	

):	 �,	,0+	+'(	%2	+!"0	(!3H10�2,�	,0+	1&47�,,+(	(!,!	�1	�&7�+(	,%	,0+	+��1,+'	(!,!4!1+	
2�%7	,0+	���	&1�'$	!	13'"	2&'",�%'�	

/:	 �!,!	2�%7	,0+	�!�+�<4!1+(	2%�7	!'(	 ,0+	 ��(!	!�+	7+�$+(	�'	+��1,+'	&1�'$	,0+	 �"1-	
�7�%�,	2+!,&�+�	

=:	 �+�%�,1	"!'	4+	"�+!,+(	&1�'$	,0+	+��1,+'	�'!�3E+�	!'(H%�	(!,!	"!'	4+	1+',	,%	�� 
	
"%7���!',	(!,!4!1+	2%�	1,%�!$+�	

8:	 �"!',�%'	 .���	 "%',�'&+	 ,%	 1&��%�,	 !'(	 7!�',!�'	 1%2,.!�+	 !'(	 0!�(.!�+	 ,0�%&$0	
�+"0�	!'(	1+�-�"+	1&��%�,�	

-��� +&�2��&1�#&)�&171�+=�

�!�+�	�%�&,�%'	
%7�%'+',1	9�%2,.!�+�	�!�(.!�+�	�+"0'�"!�	�&��%�,	!'(	��%2+11�%'!�	�+�-�"+1:	

n �
������?1	�7!$+	�!,!	
!�,&�+	�%2,.!�+	

n ����2%�7	�',+����1+	�%2,.!�+	

n ����2%�7	+�%�7	�%(&�+	

n �"!',�%'?1	�7!$+	�"!''+�	�!�(.!�+	

n �!'!1%'�"	�
��/)	�7!$+	�"!''+�	

n �"!',�%'?1	�+"0'�"!�	�&��%�,	



	
��

n �%2,.!�+	�&��%�,		

n �"!''+�	F�'<1�,+G	�+�-�"+	�&��%�,	

n �"!',�%'?1	��%2+11�%'!�	�+�-�"+1	

n �%�7	�+1�$'	!'(	�7��+7+',!,�%'	9��%$�!77�'$:	

n ���',�'$	%2	�%�71	

n ��!�'�'$	%'	,%,!�	1%�&,�%'	"%7�%'+',1	

��+",�%'�"	�%�&,�%'	
%7�%'+',1	9�%2,.!�+�	�+"0'�"!�	�&��%�,	!'(	��%2+11�%'!�	�+�-�"+1:	

n �"!',�%'?1	��+",�%'�"	�&�-+3	�%2,.!�+	+��1,+'	

n +��1,+'	�',+����1+	�%2,.!�+	

n �"!',�%'?1	�+"0'�"!�	�&��%�,	2%�	�%2,.!�+	

n �%2,.!�+	1&��%�,		

n �"!',�%'?1	��%2+11�%'!�	�+�-�"+1	

n ��!�'�'$	%'	+��1,+'	�%2,.!�+	

n ��!�'�'$	%'	�7��+7+',!,�%'	.�,0	����2%�7	
%7�%'+',1	

-�$� ��&67#����&9�#("���;8�+2"�<�



	
��

	



	
�6

-��� �"�7��#&)�&171��+&�2��&1>��7�7�&�)���&#7++�
�7+#�����&1�

8�/��	 ����	������	

��,0%&$0	,0+	131,+7	�1	(+1�$'+(	,%	0!'(�+	!�7%1,	!'3	#�'(	%2	(%"&7+',�	,0+	4+1,	�+,&�'	"%7+1	
2�%7	 ,0%1+	(%"&7+',1	 ,0!,	0!-+	4++'	7!(+	 2��+'(��+�	 ,%	 ,0+	 "&1,%7+�	 !'(	 ,0+	 ,+"0'%�%$3	 �'	 ,0+	
131,+7�	 �0+1+	 �'"�&(+	 ,0�'$1	 ��#+	 ��+',3	 %2	 �%%7	 ,%	 .��,+�	 1%7+	 "0!�!",+�	 1+$7+',!,�%'�	 '%'<
�',+�2+��'$	�+$�1,�!,�%'	,!�$+,1�	!'(	"�+!'	"%�%�1�		

�"!',�%'	 +'"%&�!$+1	 +-+�3	 "&1,%7+�	 ,%	 �+!��E+	 ,0+	 ,�&+	 �%,+',�!�	 %2	 !&,%7!,+(	 (!,!	 +',�3�	
�'(+�1,!'(�'$	 ,0+	 �7�%�,!'"+�	 �"!',�%'	 ��%-�(+1	 ,0+��	 "&1,%7+�1	 .�,0	 !((�,�%'!�	 2%�71	
%�,�7�E!,�%'	1+�-�"+1�	 3	%�,�7�E�'$	3%&�	2%�7	(+1�$'�	3%&�	�7!$+	��%"+11�'$	.���	�'"�+!1+	�'	1�++(�	
�'"�+!1�'$	1�++(	!'(	1,�+!7��'�'$	3%&�	-+��2�"!,�%'	��%"+11	��%-�(+1	3%&	.���	1++	!	A&�"#+�	"%��+",�%'	
!'(	!���%-!�	��%"+11	!'(	,0+�+2%�+	10%�,+'1	,0+	,�7+2�!7+	2�%7	.0+'	3%&	.���	1++	3%&�	�+,&�'	%'	
�'-+1,7+',�	 �0+	 131,+7	 �1	 (+1�$'+(	 ,%	 (+,+�7�'+	 ,0+	 %�,�7!�	 4!�!'"+	 4+,.++'	 �+"%$'�,�%'	
�+�2%�7!'"+	 !'(	 "&1,%7+�	 !""+�,!'"+K	 3%&	 7!3	 2�'(	 ,0!,	 !'	 �7!$+	 2��+'(�3	 2%�7	 �1	 !�1%	 -+�3	
"&1,%7+�	2��+'(�3�	�"!',�%'	"!'	"%'(&",	!	0!'(1<%'	"�!11	.�,0	,0+	�+%��+	�'	"0!�$+	%2	2%�7	(+1�$'	
,%	�!3	,0+	2%&'(!,�%'	2%�	,0�1	1�+"�!�	,3�+	%2	2%�7	(+1�$'�	

8�/��	 �����	��
��������	

�0+	2%�7	�+"%$'�,�%'	��%"+11	"%'1�1,1	%2	,.%	�!�,1;	�%�71	�+2�'�,�%'	!'(	�%�71	��%"+11�'$;	

�%�71	�+2�'�,�%'	�1	�+�2%�7+(	43	,0+	131,+7	!(7�'�1,�!,%�	4&,	�1	,3��"!��3	�+�2%�7+(	%'�3	%'"+	
�+�	2%�7�	�0+'	!	2%�7	�1	"�+!,+(	%�	7%(�2�+(�	,0+	'+.	4�!'#	2%�7	�1	1"!''+(	�',%	,0+	131,+7	!'(	
F,�!�'+(G	 %�	 (+2�'+(	 �'	 ��+�!�!,�%'	 2%�	 &1+	 43	 ,0+	 �%�71	 �+"%$'�,�%'	 ��%"+11�	 �+.	 %�	 "0!'$+(	
2%�71	7!3	4+	!((+(	!1	�+A&��+(�	�&��'$	,0+	2%�7	(+2�'�,�%'	��%"+11�	,0+	%�+�!,%�	(+2�'+1	,0+	2%�7	
,%	 ,0+	 131,+7	 !'(	 �(+',�2�+1	 ,0+	 �%"!,�%'	 %2	 ,0+	 ,+@,&!�	 (!,!	 2�+�(1	 ,0!,	 !�+	 "%',!�'+(	 �'	 ,0+	 2%�7	
&1�'$	1�7��+	"��"#<!'(<(�!$	%�+�!,�%'1	.�,0%&,	��%$�!77�'$�	�0+	131,+7	�+"%�(1	 ,0+	 ,%�%�%$3	%2	
,0+	2%�7	!'(	&1+1	,0�1	,%�%�%$3	7!�	,%	�+"%$'�E+	2%�71	!1	"%7��+,+(	2%�71	!�+	1"!''+(	!'(	�!11+(	
,%	,0+	�+"%$'�,�%'	��%"+11�	

�%�71	��%"+11�'$	 �1	�+�2%�7+(	43	1"!''�'$	2%�71	"%',!�'�'$	(!,!	!'(	�!11�'$	 �,	 ,%	,0+	2%�71	
�+"%$'�,�%'	��%"+11�	�0+	2%�7	 �1	 ,0+'	"%7�!�+(	!$!�'1,	 ,+7��!,+1	(+2�'+(	 ,%	 ,0+	131,+7�	�0+'	!	
7!,"0	 %2	 ,0+	 ,+7��!,+	 ,%	 ,0+	 "&��+',	 2%�7	 �1	 2%&'(�	 ,0+	 ,+7��!,+	 �'2%�7!,�%'	 �1	 �!11+(	 ,%	 ,0+	
�
�H�
�	 ��%"+11	 ,%	 +@,�!",	 ,+@,	 (!,!	 2�%7	 ,0+	 �7!$+	 4�,7!��	 �0+	 �
�H�
�	 ��%"+11	 �1	
�+1�%'1�4�+	2%�	�+�2%�7�'$	�7!$+	��+<��%"+11�'$	!'(	"�+!'&��	���',	�+"%$'�,�%'�	(!,!	-!��(!,�%'�	!'(	
(!,!	2%�7!,,�'$�	

�0+	 +'$�'+	 &1+1	 �'2%�7!,�%'	 +',+�+(	 (&��'$	 ,0+	 2%�7	 (+2�'�,�%'	 ��%"+11	 ,%	 +@,�!",	 1�+"�2�+(	
2�+�(1	2�%7	,0+	2%�7�	�!"0�'+	���',	9�
�:�	0!'(���',	9�
�:�	4!�	"%(+�	!'(	7!�#	1+'1+	�'2%�7!,�%'	
�1	!&,%7!,�"!��3	"!�,&�+(�	�!,!	1&""+112&��3	+@,�!",+(	.���	4+	1,%�+(	�'	!	2��+	!�%'$	.�,0	�,1	!11%"�!,+(	
�7!$+�	�0+	+'$�'+	.���	!,,+7�,	,%	+@,�!",	(!,!	2�%7	!��	2�+�(1	(+2�'+(	%'	,0+	2%�7�	�'3	"0!�!",+�1	
,0!,	0!-+	'%,	4++'	"%��+",�3	�+"%$'�E+(	43	,0+	+'$�'+�	!1	.+��	!1	!'3	-!��(!,�%'	+��%�1	(+,+",+(�	.���	
4+	1+',	,%	!'	+(�,	1,!,�%'	2%�	"%��+",�%'�	



	
��

8�/�6	 ����������	

�+2�'�,�%'	 �1	 ,0+	��%"+11	.0+�+	 2%�71	!�+	 ,�!�'+(	 �'	 !(-!'"+	%'	0%.	 ,%	 �+!(	 ,0+	 �'2%�7!,�%'	
2�%7	 !	 1�+"�2�"	 (%"&7+',�	
%7��+,+	 ,0�1	 1�7��+	 1,+�	 &1�'$	 +!13	 ,%	 2%��%.	 "��"#<!'(<(�!$	 (�!.�'$	
,+"0'�A&+1�	!1	(+1"��4+(	+!���+��	�0�1	%'�3	'++(1	,%	4+	(%'+	%'"+	�+�	(%"&7+',	,3�+�	!2,+�	.0�"0	,0+	
1%2,.!�+	#'%.1	0%.	,%	��%�+��3	0!'(�+	,0%1+	(%"&7+',1�	

8�/��	 ��
�����	�����������	

�0+	 ��%"+11	 1,!�,1	 .�,0	 ,0+	 2%�71	 �+"+�-+(	 +!"0	 (!3�	 �%�71	 "!'	 4+	 1+�!�!,+(�	 4!,"0+(�	 !'(	
&�,�7!,+�3	��+�!�+(	 2%�	 ,0+	 1"!''�'$	 2&'",�%'�	�0+1+	4!,"0+1	 "!'	 ,0+'	4+	 1"!''+(	 2%�	��%"+11�'$�	
�%�71	7&1,	4+	&'2%�(+(�	&'1,!��+(�	+,"�	4+2%�+	1"!''�'$�	

8�/�)	 ����	�
������	

�!"0	1,!"#	%2	(%"&7+',1	.���	4+	�'(�-�(&!��3	��!"+(	�'	,0+	1"!''+�?1	2++(+��	�,	,0+	"%77!'(	%2	
,0+	 1"!''+�	 %�+�!,%��	 ,0+	 1"!''+�	.���	 ,0+'	 !&,%7!,�"!��3	 2++(	 +!"0	 1,!"#�	 .0�"0	 ,0+'	 4+"%7+1	 !	
4!,"0�	

�'	,0+	+-+',	,0!,	!	*!7	%""&�1�	,0+	1"!''+�	"%',�%�	1%2,.!�+	.���	.!�'	,0+	%�+�!,%�	!'(	��%-�(+	
,0+	 %��%�,&'�,3	 ,%	 "%��+",	 ,0+	 ��%4�+7	 !'(	 �+1,!�,	 ,0+	 ��%"+11�	  !,"0+1	 "!'	 4+	 "!'"+�+(	 !'(	 �+<
1"!''+(	!,	!'3	�%�',	 �'	,�7+�	
%'1�1,+',	(%"&7+',	.�(,01�	"%'1�1,+',	�!�+�	,+@,&�+	!'(	,0�"#'+11�	
!'(	 ��%�+�	 1"!''+�	 "�+!'�'$	 !'(	7!�',+'!'"+	 .���	 +'1&�+	 �+��!4�+	 �+�2%�7!'"+	 !'(	 A&!��,3	 �7!$+	
"!�,&�+�	

8�/�/	 ����	��������
�����	

�0+'	,0+	1%2,.!�+	(+,+",1	,0!,	!	4!,"0	0!1	4++'	1"!''+(	1&""+112&��3�	,0+	2��1,	%�+�!,�%'	,0!,	�1	
�+�2%�7+(	�1	(%"&7+',	�(+',�2�"!,�%'�	�-+�3	�7!$+	�'	+-+�3	4!,"0	�1	�(+',�2�+(	,%	4+	%'+	%2	,0+	,3�+1	
%2	 (%"&7+',1	 ,0!,	 ,0+	 131,+7	 0!1	 4++'	 ,�!�'+(	 ,%	 ��%"+11�	 
!��%&1	 2%�71	 !�+	 (+,+",+(	 43	 ,0+	
1%2,.!�+�	!��%.�'$	,0+	131,+7	,%	#'%.	0%.	,%	�+!(	,0+	�+A&��+(	�'2%�7!,�%'	2�%7	+!"0	(%"&7+',�	

8�/�=	 ��������
	����	
������	

�0+'	 ,0+	 2%�7	 �(+',�2�"!,�%'	 �1	 "%7��+,+	 2%�	 +!"0	 4!,"0�	 ,0+	 131,+7	 !����+1	 ,0+	 ��+-�%&1�3	
(+2�'+(	 2%�7	 ,+7��!,+	 ,%	 +!"0	 (%"&7+',	 !'(	 +@,�!",1	 ,0+	 (!,!	 2�%7	 +!"0	 �7!$+�	 �0�1	 ��%"+11	 �1	
(%'+	!&,%7!,�"!��3�	

�'3	�%.<"%'2�(+'"+	"0!�!",+�1�	2�+�(1�	$�%&�1	%�	-!��(!,�%'	"0+"#1	,0!,	2!��	!�+	2�!$$+(	2%�	!'	+(�,	
%�+�!,%�	 ,%	 �+-�+.	 !'(	 "%��+",�	 �3��"!��3�	 ,0+	 131,+7?1	 �'�,�!�	 !""&�!"3	 -!��+1	 2�%7	 !4%&,	 8�M	 ,%	
55�)M�	�0%1+	(%"&7+',1	,0!,	!�+	(�22�"&�,	2%�	,0+	7!"0�'+	,%	�+!(	.���	�+A&��+	7%�+	-+��2�"!,�%'	43	
+(�,	%�+�!,%�1�		

�0+�+	!�+	1+-+�!�	2!",%�1	,0!,	"!'	�'2�&+'"+	,0+	�'�,�!�	!""&�!"3�	1&"0	!1	,0+	2%��%.�'$;	

n ,3�+	%2	1374%�%$�+1	!�+	4+�'$	&1+(	

n A&!��,3	%2	,0+	!",&!�	(!,!	4+�'$	2���+(	�'	9+�$��	(%,<7!,��@	-1�	�!1+�<���',+(	�
�:	



	
�)

n '&74+�	%2	��+<!11�$'+(	-!��(!,�%'1	

n A&!��,3	%2	,0+	2%�7	(+1�$'	!'(	���',�'$	

8�/�8	 ����	�������	

�!,0+�	 ,0!'	 #+3�'$	 !��	 �'2%�7!,�%'	 "%',!�'+(	 %'	 !	 (%"&7+',�	 +(�,	 %�+�!,%�1	 1�7��3	 0!-+	 ,%	
0!'(�+	,0%1+	�,+71	,0!,	.+�+	�%%��3	.��,,+'	%�	2!&�,3	�'	1%7+	.!3�	�0+	131,+7	2�!$1	+!"0	2�+�(	,0!,	
0!1	 4++'	 A&+1,�%'+(	 2%�	 1%7+	 �+!1%'�	 +!"0	 %2	 .0�"0	 �1	 !&,%7!,�"!��3	 4�%&$0,	 ,%	 !'	 %�+�!,%�?1	
!,,+',�%'�	�0%1+	2�+�(1	!'(	(%"&7+',1	,0!,	0!-+	'%	A&+1,�%'1	�!11	,0�%&$0	,0+	131,+7	&',%&"0+(�	�,	
�1	,3��"!�	�'	7%1,	+'-��%'7+',1	,%	-�+.	!,	�+!1,	1%7+	�%�,�%'	%2	7%1,	(%"&7+',1�	

�(�,�'$	 �1	!	 ,0�++<1,+�	��%"+11�	�	0�$0<1�++(	"0!�!",+�	7%(+	 �1	&1+(	2��1,�	�'+	"0!�!",+�	 !2,+�	
!'%,0+�	 �1	 (�1��!3+(	 2%�	 ,0+	 %�+�!,%��	 
0!�!",+�1	 "!'	 +�,0+�	 4+	 "%��+",+(	 !,	 ,0�1	 1,!$+	 %�	 0+�(	 2%�	
�+-�+.	2%�	!	�!,+�	1,!$+�	

�'3	"0!�!",+�1	 ,0!,	 !�+	0+�(	!,	 ,0+	"0!�!",+�	 �+-+�	!�+	1+',	 ,%	!	 2�+�(<�+-+�	"%',+@,	 �+-�+.�	�0+	
�7!$+	 %2	 !'	 +',��+	 2�+�(	 !��+!�1	 %'	 ,0+	 1"�++'�	 ���	 !'	 %�+�!,%�	 0!1	 ,%	 (%	 �1	 !""+�,	 .0!,	 .!1	
��%(&"+(	%�	�+,3�+	,0%1+	�,+71	,0!,	'++(	"%��+",�%'�	�0+	'+,	+22+",	�1	,0!,	,0+	%-+�!��	�!4%�	�+A&��+(	
,%	��%"+11	!'	%�(+�	�1	,3��"!��3	!4%&,	)�M	%2	,0!,	�+A&��+(	,%	#+3	,0+	.0%�+	,0�'$	7!'&!��3�		

�'3	2�+�(1	,0!,	!�+	0+�(	!,	,0+	2�+�(	�+-+�	"%��+",�%'	!�+	1+',	,%	,0+	2%�7	�+-+�	"%��+",�%'	.0+�+	
,0+	%�+�!,%�	0!1	!	2&��	-�+.	%2	,0+	2%�7�	�0+	2%�7	�+-+�	"%��+",�%'	 �1	!�1%	.0+�+	 ,0+	��&+�((�+11	
.�'(%.	.���	!��+!�	�2	,0�1	2+!,&�+	�1	4+�'$	&1+(�	

8�/�5	 ����	
���������	���	����������	

�'+	 %2	 ,0+	7%1,	 �%.+�2&�	 2+!,&�+1	 %2	 ����2%�7	 �1	 ,0+	 !4���,3	 ,%	 -!��(!,+	 (!,!	 !1	 �,	 �1	 4+�'$	
"!�,&�+(�	 !1	 .+��	 !1	 �+2%�7!,	 (!,!	 ,%	 !	 �+A&��+(	 1,3�+�	 �!,!	 -!��(!,�%'	 "0+"#1	 "!'	 �'"�&(+	 ,!4�+	
�%%#&�1�	 1�+��	 "0+"#1�	7!,0	 "0+"#1�	 -!��(�,3	 "0+"#1�	 +,"�	 �+2%�7!,,�'$	 "!'	 �'"�&(+	 "!1+	 "0!'$�'$�	
*&1,�2�"!,�%'�	 ,��77�'$	 !'(	 �!((�'$�	 !'(	 ,0+	 ��#+�	�%�+	 "%7��+@	 "0+"#1	 %�	 2%�7!,1	 "!'	 +!1��3	 4+	
1�+"�2�+(	!1	.+��	&1�'$	,0+	131,+7?1	 !1�"	�"���,	2&'",�%'1�		

���	-!��(!,�%'	!'(	2%�7!,,�'$	"0+"#1	!�+	�+�2%�7+(	(&��'$	��%"+11�'$	!'(	(!,!	+(�,�'$�	�%	2�+�(	
,0!,	0!1	!'	+��%�	"!'	4+	�!11+(	,0�%&$0	,0+	131,+7	.�,0%&,	�',+',�%'!��3	(%�'$	1%�	

8�/���	 ����	��������	

�0+'	,0+	(!,!	�!11�'$	 ,0�%&$0	 ,0+	131,+7	0!1	4++'	��%"+11+(�	"�+!'+(	&��	!'(	-!��(!,+(�	 �,	 �1	
�+!(3	 ,%	 4+	 ,�!'12+��+(	 ,%	 ,0+	 ,!�$+,	 (!,!4!1+�	 �0+	 2�+�(	 %�(+�	 !'(	 2��+	 2%�7!,	 ,%	 4+	 &1+(	 "!'	 4+	
1�+"�2�+(	!,	,0+	,�7+	%2	(+1�$'	!'(	"!'	4+	+!1��3	"0!'$+(	!,	!'3	,�7+�	�0+	,�!'12+�	��%"+11	"!'	4+	1+,	
&�	 ,%	 4+	 !&,%7!,�"	 %�	 7!'&!��	 �0+	 ,�!'12+�	 %2	 (!,!	 "!'	 +�,0+�	 4+	 -�!	 ��
��	 2��+1�	 �� 
	 ,%	 !	
(!,!4!1+	1&"0	!1	��!"�+	%�	��	�O�	�+�-+�	%�	,%	!	(!,!4!1+	1&"0	!1	�""+11	%�	�%@��%�	

8�/���	 �������	

�0+	2�'!�	1,!$+	 �'	 ,0+	��%(&",�%'	"!�,&�+	��%"+11	 �1	 ,%	�+�+!1+	+!"0	(%"&7+',	 �'	 ,0+	4!,"0	2%�	
1,%�!$+	!'(	�+,��+-!��	�2,+�	,0+	4!,"0	%2	�7!$+1	0!1	4++'	+'0!'"+(�	�'(+@+(	!'(	O�?(�	,0+	1%2,.!�+	
.���	 !&,%7!,�"!��3	 �+�+!1+	 ,0+	 �7!$+1	 !'(	 (+2�'+(	 �'(+@	 2�+�(1	 ,%	 4+	 7!'!$+(	 43	 ,0+	 (+1�$'!,+(	



	
�/

�7!$�'$	(!,!4!1+�		

8�/���	 �����	�������	

�2,+�	,0+	1"!''�'$	!'(	�'(+@�'$	��%"+11+1	!�+	"%7��+,+�	,0+	(!,!	�1	&��%!(+(	,%	!	0%1,	(!,!4!1+	
!'(	,0+	�7!$+1	.���	4+	!&,%7!,�"!��3	�%&,+(	,%	,0+	1�+"�2�+(	(+1,�'!,�%'�	��7%1,	!'3	�+�%1�,%�3	"!'	
4+	&1+(	2%�	�7!$+	1,%�!$+�	�'"�&(�'$	!	(!,!4!1+�	�����	
��	�
�	%�	,!�+�		

8�/��6	 �����	������
��	

�&,0%��E+(	 &1+�1	 "!'	 1+!�"0�	 (�1��!3�	 !'(	 ���',	 �7!$+	 2��+1	 &1�'$	 !	 F,0�"#G	 ��'(%.1	 "��+',	
��%$�!7	 %�	 !	 F,0�'G	 "��+',	 4�%.1+��	 �'(	 &1+�1	 .���	 4+	 !4�+	 ,%	 !""+11	 1�+"�2�"	 (%"&7+',1	 43	
�'2%�7!,�%'	1&"0	!1	�!,�+',	'&74+��	"%',!",	(!,+�	,���	���	'!7+�	�0%'+	'&74+��	�!3++	"%(+�	!'(H%�	
!'3	%,0+�	(+1��+(	�'(+@	"��,+��!�	

�0&74'!��1	%2	7&�,�<�!$+�	�+!(<%'�3	(%"&7+',1	!�+	(�1��!3+(	2%�	"%'-+'�+',	�+2+�+'"+�	!'(	2&��<
1�E+	 �7!$+1	 "!'	4+	 �%,!,+(	 !'(	(�1��!3+(	 !,	-!��%&1	 �+-+�1	%2	 E%%7	+'�!�$+7+',�	 �2	 ,0+	(%"&7+',	
�7!$+1	 0!-+	 4++'	 !''%,!,+(	 9+�+",�%'�"	 1,�"#3	 '%,+1�	 0�$0��$0,�'$�	 +,"�:�	 ,0+1+	 !''%,!,�%'1	 .���	 4+	
(�1��!3+(	 !�%'$	.�,0	 ,0+	 %��$�'!�	 �7!$+�	�'"+	(�1��!3+(�	 ,0+	 &1+�	 "!'	 #++�	 ,0+	 �7!$+1	 "&��+',	 43	
1+�+",�'$	 !'3	 %2	 ,0+	 !''%,!,�%'	 ,%%�1	 2�%7	 ,0+	 1+"%'(	 ,%%�4!�	 !,	 ,0+	 ,%�	 %2	 ,0+	 1"�++'�	 �'"�&(�'$	
0�$0��$0,�'$�	$�!�0�"!�	��'+1�	4%@+1�	+�+",�%'�"	F1,�"#3	'%,+1�G	�+(!",�%'�	+,"�	

.� "1"�:+�+�&��&"4�"1�/+�+�&��"1��+7"�#(��"�"�

�0+	 ����	 
%��%�!,�%'	 "%7��+,+(	 ,0+	 !'!�31�1	 (+1"��4+(	 �'	 ,0�1	 1+",�%'�	 �0+	 ����	

%��%�!,�%'	�1	!	'%'��%2�,	�+1+!�"0	%�$!'�E!,�%'	��%-�(�'$	%4*+",�-+	!'!�31�1	!'(	+22+",�-+	1%�&,�%'1	
,0!,	 !((�+11	 ,0+	 "0!��+'$+1	 2!"�'$	 ,0+	 �&4��"	 !'(	 ���-!,+	 1+",%�1	 !�%&'(	 ,0+	.%��(�	 �0+	 ���'"��!�	
"%',��4&,%�1	,%	,0�1	1+",�%'	.+�+	��+$	��($+.!3�	�0����	�,!,�1,�"�!'�	��	B!"#	���+3�	�0����	���+",%�	
%2	����?1	�&4��"	�!2+,3	!'(	B&1,�"+	�'�,�	!'(	B+22�+3	��%$$+��	�0����	��%2+11%�	%2	�%��"3	�,&(�+1	
!'(	�"%'%7�"1	 !,	 ,0+	�'�-+�1�,3	%2	
!��2%�'�!�	�%1	�'$+�+1�	�0�1	 1+",�%'	0!1	4++'	�++�	 �+-�+.+(	
!'(	0!1	�+"+�-+(	+@,+'1�-+	"%77+',1	2�%7	,!1#	2%�"+	7+74+�1�	

.��� +2))"�:�

�+	!'!�3E+(	=�/�=	�+"%�(+(	-+0�"�+	 1,%�1	 �'	 ,0+	
�,3	%2	�!#�!'(�	
!��2%�'�!	4+,.++'	B&'+	�)�	
���6	!'(	�+"+74+�	6��	���6�	�+	2%&'(	,0!,;	

�:	 �0+�+	!��+!�1	,%	4+	+-�(+'"+	%2	1&41,!',�!�	&'(+��+�%�,�'$	%2	1,%�1�	�0+�+	!�+	(!31	
�'	.0�"0	���	"%��+",1	'%	1,%�	2%�71	!'(	,0+	-%�&7+	%'	%,0+�	(!31	1++71	7&"0	,%%	
17!���	B&($�'$	%'�3	43	,0+	'&74+�	%2	1,%�	2%�71�	"%7���!'"+	!��+!�1	,%	0!-+	$�+!,�3	
�'"�+!1+(	 �'	�%-+74+��	 4&,	 !'	 !&(�,	 10%&�(	 !,,+7�,	 ,%	 -+��23	 "%7��+,+	 �+�%�,�'$�	
��'"+	.+	#'%.	'%,0�'$	!4%&,	,0+	"0!�!",+��1,�"1	%2	,0+	&'�+�%�,+(	1,%�1�	�

	�+1&�,1	
��+1+',+(	 �'	 ,0�1	 1+",�%'	 !�+	 1+'1�,�-+	 ,%	 ,0�1	 &'(+��+�%�,�'$	 ��%4�+7�	���	'++(1	
�+$&�!�	!&(�,1	%2	�+�%�,�'$	"%7���!'"+	!'(	!	��%$�!7	2%�	�7��%-�'$	"%7���!'"+�	

�:	 �+	"%'1�(+�	7+,0%(1	2%�	"%7�!��'$	,0+	10!�+	%2	4�!"#	(��-+�1	�'	,0+	�+�%�,+(	1,%�1	
4+,.++'	,�7+1	.0+'	,0+	%22�"+�	#'+.	!'(	(�(	'%,	#'%.	,0+	(��-+�?1	�!"+	�'	!(-!'"+�	
�0+	2�'(�'$1	!�+	7�@+(�	�+	"%'1�(+�	,.%	7+!1&�+1	%2	%22�"+�1?	!4���,3	,%	�(+',�23	�!"+	�'	



	
�=

!(-!'"+	 !'(	 1,&(3	 ,0+��	 +22+",	 %'	 ,0+	 �!"+	 %2	 ,0+	 (��-+�1	 1,%��+(�	 �'+	 7+!1&�+	
�'(�"!,+1	,0!,	�!"+	-�1�4���,3	 �'"�+!1+1	,0+	"0!'"+	,0!,	!'	%22�"+�	1,%�1	!	4�!"#	(��-+�	
.0��+	 !'%,0+�	7+!1&�+	 �'(�"!,+1	 ,0!,	 �!"+	 -�1�4���,3	 0!1	 '%	 +22+",	 %'	 ,0+	 ��1#	 %2	 !'	
%22�"+�	 1,%���'$	 !	 4�!"#	 (��-+��	 �'	 !((�,�%'�	 ,0+	 �!�$+	 2�!",�%'	 %2	 &'�+�%�,+(	 1,%�1	
��+-+',1	,0�1	2�'(�'$	2�%7	4+�'$	"%'"�&1�-+�	

6:	  �!"#	(��-+�1	�+"+�-+	"�,!,�%'1	/8M	%2	,0+	,�7+�	�%'<4�!"#	(��-+�1	9!��	(��-+�1	,0!,	!�+	
'%,	4�!"#	�'"�&(�'$	.0�,+	(��-+�1:	1,%��+(	�'	1�7��!�	"��"&71,!'"+1	�+"+�-+(	"�,!,�%'1	
=�M	%2	 ,0+	 ,�7+	 !'(	 1�7��!��3	 1�,&!,+(	.0�,+	 (��-+�1	 �+"+�-+(	 "�,!,�%'1	 /)M	%2	 ,0+	
,�7+�	�0+�+	�1	��,,�+	+-�(+'"+	,0!,	%22�"+�1	"�,+	4�!"#	(��-+�1	!,	1&41,!',�!��3	(�22+�+',	
�!,+1	,0!'	%,0+�	1�7��!��3	1�,&!,+(	(��-+�1�	

�:	  �!"#	 (��-+�1	 .+�+	 7%�+	 ��#+�3	 ,%	 0!-+	 1,%�1	 �!1,�'$	 7%�+	 ,0!'	 ��	7�'&,+1	 .0+'	
"%7�!�+(	 .�,0	 1�7��!��3	 1�,&!,+(	 '%'<4�!"#	 (��-+�1	 !'(	 1�7��!��3	 1�,&!,+(	 .0�,+	
(��-+�1�	  �!"#	 (��-+�1	 0!(	 1,%�1	 �!1,�'$	 �+11	 ,0!'	 ��	 7�'&,+1	 �=M	 %2	 ,0+	 ,�7+	 !1	
%��%1+(	 ,%	 )6M	 2%�	 1�7��!��3	 1�,&!,+(	 '%'<4�!"#	 (��-+�1	 !'(	 ))M	 2%�	 1�7��!��3	
1�,&!,+(	.0�,+	(��-+�1�	

):	  �!"#	 (��-+�1	 !�+	 !1	 ��#+�3	 ,%	 4+	 �!,	 1+!�"0+(	 2%�	 .+!�%'1	 ,0!'	 '%'<4�!"#	 (��-+�1	
9��=M	%2	 1,%�1:	4&,	 1�7��!��3	 1�,&!,+(	.0�,+	(��-+�1	.+�+	7&"0	 �+11	 ��#+�3	 ,%	4+	�!,	
1+!�"0+(	9���M	%2	,0+	1,%�1:�	

/:	 �0+�+	 .+�+	 '%	 1,!,�1,�"!��3	 1�$'�2�"!',	 (�22+�+'"+1	 �'	 ,0+	 �!,+1	 %2	 "%'1+',	 1+!�"0+1�	
�22�"+�1	 (�(	 "%'1+',	 1+!�"0+1	 %2	 ���M	 %2	 4�!"#	 (��-+�1�	 ��/M	 %2	 1�7��!��3	 1�,&!,+(	
'%'<4�!"#	 (��-+�1�	 !'(	 ��=M	 %2	 1�7��!��3	 1�,&!,+(	 .0�,+	 (��-+�1�	 �%.+-+��	 ,0+	
"%7�!��1%'	.�,0	1�7��!��3	1�,&!,+(	.0�,+	(��-+�1	.!1	&'(+��%.+�+(	(&+	,%	2+.	.0�,+	
(��-+�1	4+�'$	1,%��+(	�'	1�7��!�	,�7+1	!'(	��!"+1	!1	,0+	4�!"#	(��-+�1�	

=:	 ��%4!4�+	"!&1+	1+!�"0+1	%""&��+(	�'	6��M	%2	1,%�1	�'-%�-�'$	4�!"#	(��-+�1�	��7��!��3	
1�,&!,+(	 '%'<4�!"#	 (��-+�1	 !'(	 1�7��!��3	 1�,&!,+(	 .0�,+	 (��-+�1	 .+�+	 �'-%�-+(	 �'	
��%4!4�+	"!&1+	1+!�"0+1	!,	 �+11	,0!'	0!�2	 ,0+	4�!"#	(��-+�	�!,+	9���M:�	�'�3	�8M	%2	
,0+	��%4!4�+	"!&1+	1+!�"0+1	�+1&�,+(	�'	!'	!��+1,�	�+!�"0+1	4!1+(	%'	��%4!4�+	"!&1+	
10%&�(	!�7%1,	!�.!31	�+1&�,	�'	!��+1,1�	�0+�+	.+�+	'%	(�1"+�'!4�+	(�22+�+'"+1	!"�%11	
,0+	 �!"+	 $�%&�1	 �'	 ,0+	 �!,+	 %2	 !��+1,	 2%��%.�'$	 !	 ��%4!4�+	 "!&1+	 1+!�"0�	�%.+-+��	
4�!"#	 (��-+�1	 !""%&',	 2%�	 =)M	 %2	 ,0+	 ��%4!4�+	 "!&1+	 1+!�"0+1	 !'(�	 ,0+�+2%�+�	 ,0�1	
�'"%'1�1,+'"3	0!1	,0+	$�+!,+1,	+22+",	%'	,0+7�	

8:	 ��,	�!,+1	2%�	0�$0	(�1"�+,�%'	1+!�"0+1	.+�+	"%'1�1,+',	!"�%11	�!"+1	1%	,0!,	,0+�+	�1	'%	
+-�(+'"+	%2	 !	(�1�!��,3	 �'	 ,0+	 %22�"+�1?	 1+!�"0	(+"�1�%'1�	�%.+-+��	 ,0+	 1!7��+	 1�E+1	
.+�+	2!���3	17!��	1%	,0!,	,0+	!'!�31�1	.!1	&'(+��%.+�+(	,%	(�1"+�'�'$	(�22+�+'"+1	�'	
0�,	�!,+1�	

.�
� �1��&�2#��&1�

�0�1	 1+",�%'	 %2	 ,0+	 �+�%�,	 (+1"��4+1	 ,0+	 !'!�31�1	 %2	 ,0+	 =�/�=	 �+"%�(+(	 -+0�"�+	 1,%�1	 ,0!,	 ,0+	
�!#�!'(	 �%��"+	 �+�!�,7+',	 �+�%�,+(	 4+,.++'	 B&'+	 �)�	 ���6	 !'(	 �+"+74+�	 6��	 ���6�	 �+	
�'-+1,�$!,+(	.0+,0+�	,0+�+	.!1	+-�(+'"+	%2	�!"�!��3<4�!1+(	�%��"�'$	!,	!'3	�%�',	�'	,0+	1,%�	��%"+11�	
�'	,0+	(+"�1�%'	,%	1,%��	,%	"�,+�	!'(	,%	1+!�"0	!	(��-+��	�11+11�'$	!	�!"+	4�!1	!,	+!"0	%2	,0+1+	1,!$+1	



	
�8

�+A&��+1	!	(�22+�+',	1+,	%2	!'!�3,�"!�	,%%�1	1�'"+	.+	0!-+	(�22+�+',	#�'(1	%2	(!,!	!-!��!4�+	!,	+!"0	1,!$+�	

�%�	,0+	!'!�31�1	%2	,0+	(+"�1�%'	,%	1,%��	.+	!���3	!	7+,0%(	%2	!'!�31�1	(+-+�%�+(	�'	��%$$+�	!'(	
��($+.!3	9����:�	�0�1	7+,0%(	(��+",�3	��'#1	,0+	%22�"+�1?	!4���,3	,%	�(+',�23	,0+	�!"+	%2	,0+	(��-+�	�'	
!(-!'"+	.�,0	,0+��	(+"�1�%'	,%	1,%�	,0+	-+0�"�+�	�+@,	.+	+@!7�'+	�%1,<1,%�	!",�-�,3	2%�	+-�(+'"+	%2	
�!"�!�	4�!1	�'"�&(�'$	,0+	(&�!,�%'	%2	,0+	1,%�	!'(	,0+	(+"�1�%'	,%	"�,+�	�!1,�3	.+	1,&(3	,0+	(+"�1�%'	,%	
1+!�"0	!'(	1+!�"0	%&,"%7+1	 ,%	(+,+�7�'+	.0+,0+�	%22�"+�1	!���3	 !'	+A&!�	 �+-+�	%2	 1&1��"�%'	.0+'	
(+"�(�'$	.0%7	,%	1+!�"0�	�1	.�,0	!��	1,&(�+1	4!1+(	%'	%41+�-!,�%'!�	(!,!�	.+	1,�+11	 ,0!,	!��	%2	,0+	
2�'(�'$1	 2%�	 %�	 !$!�'1,	 �!"�!�	 4�!1	 �'	 ,0+	 -+0�"�+	 1,%�1	 !�+	 1&4*+",	 ,%	 -!��%&1	 !11&7�,�%'1�	 �+	
!�,�"&�!,+	 ,0%1+	!11&7�,�%'1	 �'	��+1+',�'$	+!"0	7+,0%(�	$�-+	%&�	!11+117+',	2%�	0%.	1+'1�,�-+	,0+	
2�'(�'$1	!�+	 ,%	 ,0+	!11&7�,�%'1�	!'(	��%-�(+	 �'2%�7!,�%'	%'	.03	 ,0+	!11&7�,�%'1	!�+	 ��#+�3	 ,%	4+	
��!",�"!�	2%�	,0+	!'!�31�1	%2	�!#�!'(?1	(!,!�	

�,0+�	 1+",�%'1	 %2	 ,0�1	 (%"&7+',	 (+2�'+	 �!"�!�	 ��%2���'$	 !'(	 �!"+	 4�!1	 �'	 -+0�"�+	 1,%�1�	 �0+	
!'!�31�1	 ��%-�(+(	 2%"&1+1	 %'	 !11+11�'$	 .0+,0+�	 %22�"+�1	 ,�+!,	 (��-+�1	 �'	 1�7��!�	 1�,&!,�%'1	 +A&!��3	
�+$!�(�+11	 %2	 �!"+�	 �%.+-+��	 �'	 �!#�!'(	 �+1�(+',1	 %2	 (�22+�+',	 �!"+1	 2�'(	 ,0+71+�-+1	 �'	 (�22+�+',	
1�,&!,�%'1�	�0+3	(��-+	!,	(�22+�+',	 ,�7+1	%2	(!3	!'(	 �'	(�22+�+',	�!�,1	%2	 ,0+	"�,3�	�0+3	7�$0,	+-+'	
"%77�,	(�22+�+',	#�'(	%2	%22+'1+1	!,	(�22+�+',	�!,+1�	�%��"+	!��%"!,+	,0+��	�!.	+'2%�"+7+',	+22%�,1	�'	
.!31	,0+3	(++7	,%	4+	7%1,	+22+",�-+�	��'"+	(��-+�1	%2	(�22+�+',	�!"+1	(��-+	�'	(�22+�+',	�!�,1	%2	,%.'�	
!��%"!,�'$	!((�,�%'!�	�!.	+'2%�"+7+',	+22%�,	�'	"+�,!�'	�!�,1	%2	,0+	"�,3	.���	'!,&�!��3	+@�%1+	7+74+�1	
%2	"+�,!�'	�!"+1	,%	7%�+	 �!.	+'2%�"+7+',�	�'	�!#�!'(�	%22�"+�1	!�+	7%�+	0+!-��3	(+��%3+(	 �'	'%'<
.0�,+	 '+�$04%�0%%(1�	 �'	 !((�,�%'	 ,%	 (�22+�+'"+1	 �'	 (+��%37+',�	 �%��"+	 ��!",�"+1	 7�$0,	 (�22+�	 �'	
-!��%&1	 '+�$04%�0%%(1�	 �+�0!�1	 (&+	 ,%	 1�+"�!�	 "��7+	 ��+-+',�%'	 ��%$�!71	 �'	 0�$0	 "��7+	
'+�$04%�0%%(1	9+�$�	(��+",+(	�!,�%�1:	%�	!((�,�%'!�	"%'"+�'1	2%�	%22�"+�	1!2+,3	9+�$�	7%�+	2�+A&+',	&1+	
%2	 �!,	 1+!�"0+1	 2%�	 .+!�%'1:�	 �-+'	 �2	 �%��"+	 ��!",�"+1	 !�+	 +A&!�	 2%�	 1�7��!��3	 1�,&!,+(	 (��-+�1	
�+$!�(�+11	%2	�!"+�	.0+'	(��-+�1	%2	,0+	-!��%&1	�!"+1	(%	'%,	,�!-+�1+	1�7��!�	1,�++,1	!,	1�7��!�	,�7+1�	
,0+�+	.���	4+	(�22+�+'"+1	 !,	 ,0+	 !$$�+$!,+	 �+-+�	 �'	 ,0+	 ��#+��0%%(	%2	4+�'$	 1,%��+(	%�	�!,	 1+!�"0+(�	
�%7+	7!3	 �+$�,�7!,+�3	 !�$&+	 ,0!,	 �,	 �1	 ,0+1+	(�22+�+'"+1	 �'	 +@�%1&�+	 ,0!,	 !�+	 ,0+	 �%%,	%2	 ,0+	 �!"�!�	
��%2���'$	��%4�+7�	�0+	(+�!�,7+',?1	%22�"+�	(+��%37+',	�%��"3	�1	!	,%��"	.%�,03	%2	(�1"&11�%'	!'(	
'+$%,�!,�%'	.�,0	,0+	-!��%&1	'+�$04%�0%%(1�	�,	(%+1	'%,�	0%.+-+��	!((�+11	.0+,0+�	�!,�%�	%22�"+�1	
(�22+�+',�!��3	,�+!,	(��-+�1	%2	(�22+�+',	�!"+1�	�0�1	�1	,0+	�11&+	%'	.0�"0	,0�1	1+",�%'	2%"&1+1�	�+�+	.+	
+@"�&1�-+�3	2%"&1	%'	.0+,0+�	1�7��!��3	1�,&!,+(	(��-+�1	!�+	,�+!,+(	+A&!��3	�+$!�(�+11	%2	�!"+�	

.��� �7+#�����&1�&���(7��"�"�

�'	 ,0�1	 1+",�%'	.+	$�-+	 !'	%-+�-�+.	%2	 ,0+	 !-!��!4�+	(!,!�	�0+	(!,!	 �,1+�2	 ��+1+',1	 ,0+	 $�+!,+1,	
"0!��+'$+	�'	%22+��'$	!	�+!1%'!4�+	!11+117+',	%2	�!"�!�	��%2���'$	�'	�!#�!'(�	�&��'$	,0+	1,&(3	�+��%(	
,0+	1,%�1	.+�+	1&41,!',�!��3	&'(+��+�%�,+(�	�1	!	�+1&�,	�&���	2�$&�+	!'(	'&74+�	�'	,0�1	�+�%�,	�+�!,+1	
,%	,0+	�+�%�,+(	1,%�1�	.0�"0	7!3	(�22+�	$�+!,�3	2�%7	,0+	'&74+�1	.+	.%&�(	0!-+	%4,!�'+(	0!(	.+	
!�1%	 %41+�-+(	 ,0+	 "&��+',�3	 &'(%"&7+',+(	 1,%�1�	 �0+	 �!#�!'(	 �%��"+	 �+�!�,7+',	 '++(1	 ,%	
�7��+7+',	!	��!'	,%	�7��%-+	�+�%�,�'$	"%7���!'"+	!'(	�+$&�!�	!&(�,�'$	,%	7+!1&�+	"%7���!'"+�	

�0+	'&74+�	%2	1,%�	2%�71	��%(&"+(	%'	!'3	$�-+'	(!3	-!��+1	$�+!,�3	!1	10%.'	�'	��$&�+	��	�0+	
(!��3	'&74+�	%2	1,%�	2%�71	-!��+1	2�%7	�	,%	��/	.�,0	!'	!-+�!$+	(!��3	�!,+	%2	68	1,%�	2%�71�	�0�1	
'&74+�	 10%&�(	 4+	 "%7�!�+(	.�,0	 ,0+	 '&74+�	 %2	 "�,!,�%'1	 %�	 "%77&'�"!,�%'	 �%$1	 ,%	 $!&$+	 0%.	
"�%1+	,0�1	�1	,%	,0+	,�&+	'&74+�	%2	1,%�1	,0!,	,0+	(+�!�,7+',	�1	7!#�'$�	�&�+�3	,0+	���+$&�!��,3	%2	,0+	
'&74+�	%2	1,%�1	�'(�"!,+1	,0!,	"%7���!'"+	0!1	4++'	!	��%4�+7�	�0+	-%�&7+	%2	1,%�1	!��+!�1	,%	4+	
�'"�+!1�'$	 %-+�	 ,�7+�	 ��+1&7!4�3	 !1	 !	 �+1&�,	 %2	 �'"�+!1�'$	 "%7���!'"+	 .�,0	 ,0+	 (+�!�,7+',?1	



	
�5

�+�%�,�'$	 �%��"3�	 �-+'	 �'	 �%-+74+��	 .0+�+	 ,0+	 '&74+�	 %2	 1,%�1	 �+!#1	 .+	 1,���	 (%	 '%,	 #'%.	
.0+,0+�	,0+�+	!�+	!'%,0+�	0&'(�+(	&'(%"&7+',+(	1,%�1�	�'2%�,&'!,+�3�	.+	"!''%,	!11&7+	,0!,	,0+	
&'�+�%�,+(	1,%�1	!�+	&'�+�!,+(	,%	2!",%�1	%2	$�+!,	 �',+�+1,	 ,%	&1�	1&"0	!1	�!"+	!'(	,0+	%&,"%7+1	%2	
,0+	1,%��	�1	!	�+1&�,�	�2	,0+	&'�+�%�,+(	1,%�1	�%%#	7&"0	(�22+�+',	,0!'	,0+	1,%�1	%'	.0�"0	.+	0!-+	
(!,!	 ,0+'	 ,0+	 !'!�31+1	 ��%-�(+(	 �'	 ,0�1	 �+�%�,	 "!'	%-+�1,!,+	 %�	&'(+�1,!,+	 ,0+	7!$'�,&(+	%2	 �!"�!�	
��%2���'$�	

 

06/15/03 07/13/03 08/10/03 09/07/03 10/05/03 11/02/03 11/30/03 12/28/03 

Date 

N
um

be
r 

of
 v

eh
ic

le
s 

st
op

pe
d 

0 
50

 
10

0 
15

0 
20

0 
25

0 

	

*�+����,-�����������&�)��
�������������������

��11�'$	(!,!	%'	�'(�-�(&!�	�,+71	(%	'%,	1++7	,%	4+	,%%	�!�$+	%2	!'	�11&+�	�%�	+@!7��+�	��8M	%2	
,0+	2%�71	(%	'%,	�'(�"!,+	,0+	�!"+	%2	,0+	(��-+��	���M	(%	'%,	$�-+	!	�+!1%'	2%�	,0+	1,%��	!'(	!�7%1,	
6�=M	(%	'%,	�'(�"!,+	,0+	%&,"%7+	%2	,0+	1,%��	�++(�+11	,%	1!3	,0�1	�+(&"+1	,0+	�+1%�&,�%'	!,	.0�"0	
.+	 "!'	 !'!�3E+	 ,0+	 (!,!	 !'(	 �',�%(&"+1	 A&+1,�%'1	 %2	 .03	 "+�,!�'	 �,+71	 !�+	 �+2,	 &'!'1.+�+(�	
�%.+-+��	,0+	(!,!	�'(�"!,+	,0!,	,0+	�!,+	%2	�'"%7��+,+	�,+71	�1	(+"�+!1�'$	%-+�	,�7+�	

���
��,-�����������������������)�������������������&��������������)������&����

	 �1�!'	  �!"#	 ��1�!'�"	 �0�,+	 �,0+�	
�!#�!'(	"+'1&1	

�P655��8�	
�)M	 6)M	 ��M	 ��M	 =M	

�,%��+(	(��-+�1	
�P=�/�=	

5M	 )/M	 �)M	 ��M	 )M	

�+!�"0+(	(��-+�1	
�P��/��	

6M	 =)M	 �/M	 �M	 )M	

	 	 	 	 	 	
��+A&+'"3	%2	1+!�"0	

2%��%.�'$	!	1,%�	
��M	 ��M	 6�M	 ��M	 5M	

	



	
6�

�0+	$�+!,+1,	"%'"+�'	�'	�!#�!'(	�1	,0!,	4�!"#	(��-+�1�	.0��+	�+��+1+',�'$	6)M	%2	,0+	�+1�(+',�!�	
�%�&�!,�%'�	 !�+	 �'-%�-+(	 �'	 !	 �!�$+	 '&74+�	 %2	 1,%�1�	 1+!�"0+1�	 !'(	 !�+	 2�+A&+',�3	 1+!�"0+(	.0+'	
1,%��+(�	 �!4�+	 �	 (�1��!31	 ,0+1+	 �+�"+',!$+1�	 �0+	 %,0+�	 "!,+$%�3	 �'"�&(+1	��((�+	 �!1,+�'�	�!,�-+	
�7+��"!'�	!'(	�!"�2�"	�1�!'(+�	�!"+	$�%&�1�	�,	2��1,	$�!'"+	.+	.%&�(	!11&7+	,0!,	�'	,0+	!41+'"+	%2	!	
�!"+	4�!1�	,0!,	,0+	�!"+	(�1,��4&,�%'1	%2	1,%��+(	(��-+�1	!'(	%2	1+!�"0+(	(��-+�1	.%&�(	4+	1�7��!�	,%	
,0+	�+1�(+',�!�	"+'1&1�	�0+	�!�$+	(�22+�+'"+1	10%.'	�'	�!4�+	�	�1	"+�,!�'�3	"!&1+	2%�	"�%1+�	�'1�+",�%'	
%2	�!#�!'(?1	 -+0�"�+	 1,%�1�	 �'	 !((�,�%'�	 �'	 ,0+	 !41+'"+	 %2	 !	 �!"+	 4�!1	 .+	.%&�(	 !11&7+	 ,0!,	 ,0+	
2�+A&+'"3	%2	1+!�"0+1	2%��%.�'$	!	1,%�	10%&�(	4+	�%&$0�3	,0+	1!7+	!"�%11	,0+	�!"+	$�%&�1�	3+,	!$!�'	
�!4�+	�	 10%.1	 �!�$+	(�22+�+'"+1	 !"�%11	 ,0+	 �!"+1�	 �'	 �+!��,3	 ,0+	(�22+�+'"+1	 10%.'	0+�+	 1!3	 ��,,�+	 �2	
!'3,0�'$	 !4%&,	 �!"�!�	 ��%2���'$�	 �0+	 �+7!�'(+�	 %2	 ,0�1	 �+�%�,	 !�71	 ,%	 ��+1+',	7+,0%(1	 ,0!,	7%�+	
!""&�!,+�3	!11+11	,0+	+22+",	%2	�!"+	4�!1	�'	1,%�1�	1+!�"0+1�	!'(	%,0+�	%&,"%7+1�	

 

12am-4am 4am-8am 8am-12pm 12pm-4pm 4pm-8pm 8pm-12am 

Asian 
Black 
Hispanic 
White 
Other 

Time of stop 

P
er

ce
nt

ag
e 

am
on

g 
dr

iv
er

s 
st

op
pe

d 

0 
10

 
20

 
30

 
40

 
50

 
60

 
70

 

	

*�+����.-������������������)���������������������&�������������������

 �!"#	 (��-+�1	 �+7!�'	 ,0+	 7!*%��,3	 �!"+	 !7%'$	 1,%��+(	 (��-+�1	 !,	 !��	 ,�7+1	 (&��'$	 ,0+	 (!3	 !1	
10%.'	�'	��$&�+	�	4+�%.�	�!,+	!,	'�$0,	!'(	�'	,0+	+!��3	0%&�1	%2	,0+	7%�'�'$	,0+	(�22+�+'"+	4+"%7+1	
+-+'	7%�+	 ��%'%&'"+(�	 �0+	 -!��!,�%'	 �'	 ,0+1+	 �+�"+',!$+1	 %-+�	 ,0+	 "%&�1+	 %2	 ,0+	 (!3	 �1	 ��#+�3	 !	
��%(&",	 %2	 "0!'$+1	 �'	 +@�%1&�+	 !,	 (�22+�+',	 ,�7+1	 %2	 ,0+	 (!3�	 
0!'$+1	 �'	 +@�%1&�+	 !�+	 (&+	 ,%	
"0!'$+1	�'	,0+	(+��%37+',	%2	�%��"+	%22�"+�1	!'(	,0+	�!,+1	!,	.0�"0	7+74+�1	%2	,0+	(�22+�+',	�!"+1	
,�!-+�	 %'	�!#�!'(	 1,�++,1	 !,	(�22+�+',	0%&�1	%2	 ,0+	(!3�	�%,+	 ,0!,	 ,0+	7�@	%2	��1�!'�"	 !'(	.0�,+	
(��-+�1	!7%'$	1,%��+(	(��-+�1	"0!'$+1	,0�%&$0%&,	,0+	(!3�	��%7	�!7	,%	��7�	,0+�+	!�+	7%�+	.0�,+	
(��-+�1	,0!'	��1�!'�"	(��-+�1	1,%��+(	.0��+	2�%7	��7	,%	�!7	,0+�+	!�+	7%�+	��1�!'�"	(��-+�1	,0!'	
.0�,+	 (��-+�1	 1,%��+(�	 �22�"+�1	 1++7	 ,%	 �!�+�3	 1,%�	 �1�!'�	 .0�,+�	 %�	 (��-+�1	 �'	 ,0+	 �,0+�	 �!"+	
"!,+$%�3	2�%7	8�7	,%	�!7�	�%11�4�3	,0+1+	(��-+�1	"0!'$+	,0+��	(��-�'$	4+0!-�%�	(&��'$	,0+1+	0%&�1�	
�+�0!�1	 (��-�'$	7%�+	 "!�+2&��3	 !2,+�	 (!�#�	7!�',!�'�'$	 0+!(��$0,1	 �'	 !'	%�+�!4�+	 "%'(�,�%'�	 ,!#�'$	
1,�++,1	,0!,	!�+	�+11	4&13	9!'(	�+�0!�1	�+11	�%��"+(:�	%�	0!-+	.%�#	0%&�1	,0!,	!��%.	,0+7	,%	4+	%22	,0+	
�%!(	 +!��3�	 �+	 (%	 '%,	 #'%.	 ,0+	 �+!1%'1	 2%�	 ,0+1+	 %41+�-+(	 1,%�	 �!,,+�'1	 �'	 ��$&�+	 ��	 4&,	
!11+117+',1	%2	�!"�!�	��%2���'$	0!-+	,%	!��%.	2%�	,0+	2!",	,0!,	(��-�'$	4+0!-�%��	(��-�'$	�!,,+�'1�	!'(	
+@�%1&�+	,%	�%��"+	7!3	2�$&�+	�'	,%	,0+	(�22+�+'"+1	!"�%11	�!"+	$�%&�1	�'	,0+	1,%�	�!,+1�	



	
6�

 

Asian Black Hispanic White Other 

Female 
Male 

Race of driver 

P
er

ce
nt

ag
e 

am
on

g 
dr

iv
er

s 
st

op
pe

d 

0 
20

 
40

 
60

 
80

 
10

0 

	

*�+����/-������������������)�������������0���������������&����

�,%��+(	��1�!'�"	!'(	4�!"#	(��-+�1	!�+	7%�+	 ��#+�3	,%	4+	7+'	!1	10%.'	�'	��$&�+	6�	+1�+"�!��3	
.0+'	"%7�!�+(	.�,0	.0�,+	(��-+�1�	�+'	%-+�!��	!�+	7%�+	��#+�3	,%	4+	1,%��+(�	"%7�%1�'$	==M	%2	
,0+	 -+0�"�+1	 1,%��+(�	 �2	 7+'?1	 (��-�'$	 2�+A&+'"3	 !'(	 4+0!-�%�	 �&,	 ,0+7	 !,	 $�+!,+�	 ��1#	 %2	 4+�'$	
1,%��+(	,0+'	�!"+1	.�,0	!	$�+!,+�	��+-!�+'"+	%2	7!�+	(��-+�1	"!'	�'"�+!1+	,0!,	�!"+?1	�+��+1+',!,�%'	
�'	,0+	1,%�	(!,!1+,�	�%�	+@!7��+�	'%,+	,0!,	%-+�	8�M	%2	1,%��+(	��1�!'�"	(��-+�1	!�+	7!�+	"%7�!�+(	
.�,0	 /)M	 7!�+	 2%�	 .0�,+	 (��-+�1�	 �2	 �'(++(	 7!�+	 (��-+�1	 !�+	 7%�+	 ��%'+	 ,%	 -�%�!,�%'1�	 !	
��+(%7�'!',�3	 7!�+	 ��1�!'�"	 (��-�'$	 �%�&�!,�%'	 "%&�(	 "!&1+	 ,0+	 1,%�	 �!,+1	 2%�	 ��1�!'�"1	 ,%	 4+	
0�$0+�	,0!'	.%&�(	%,0+�.�1+	4+	+@�+",+(�		

 

Asian Black Hispanic White Other 

Criminal 
Mechanical/Registration 
Moving (dangerous) 
Moving (non-dangerous) 
Other 

Race of driver 

P
er

ce
nt

ag
e 

0 
10

 
20

 
30

 
40

 
50

 

	

*�+����1-�������������)���������������

��$&�+	�	10%.1	,0+	(�1,��4&,�%'	%2	,0+	�+!1%'	2%�	,0+	1,%�	4�%#+'	(%.'	43	�!"+�	�'	$+'+�!�	,0+�+	
(%+1	'%,	1++7	,%	4+	7&"0	%2	!	(�22+�+'"+	!"�%11	,0+	�!"+1	.�,0	7%-�'$	-�%�!,�%'1	43	2!�	,0+	7%1,	
"%77%'�	�0�,+	(��-+�1	!�+	 ,0+	 �+!1,	 ��#+�3	,%	4+	1,%��+(	2%�	7+"0!'�"!�	%�	�+$�1,�!,�%'	-�%�!,�%'1�	
 �!"#	(��-+�1	!�+	7%�+	��#+�3	,0!'	,0+	%,0+�	�!"+1	,%	4+	1,%��+(	2%�	"��7�'!�	-�%�!,�%'1	9)�/M:�	.0�"0	
�'"�&(+	-�%�!,�%'1	%2	 �%"!�	%�(�'!'"+1	 9���M:�	 �!"#	(��-+�1	.+�+	 !�1%	 ,0+	%'�3	$�%&�	%2	(��-+�1	 ,%	



	
6�

0!-+	 !	 1&41,!',�!�	'&74+�	%2	 1,%�1	 2%�	 %,0+�	 �+!1%'1	 9���M:�	.0�"0	 �'"�&(+1	�6	��%4!,�%'H�!�%�+	
1,%�1	!'(	6�	4+<%'<,0+<�%%#%&,	9 ���:	1,%�1�	

�!"�!�	 ��%2���'$	 "!'	 ,!#+	 ,0+	 2%�7	 %2	 7%�+	 0!�10�3	 +'2%�"�'$	 �!.1	 "%'"+�'�'$	 7�'%�	 ,�!22�"	
�'2�!",�%'1	 4!1+(	 %'	 �!"+�	 �1	 ��$&�+	 �	 �'(�"!,+1�	 .0�,+	 (��-+�1	 !�+	 7%�+	 ��#+�3	 ,%	 4+	 �'-%�-+(	 �'	
(!'$+�%&1	 7%-�'$	 -�%�!,�%'1�	 ,0+	 #�'(	 %2	 1,%�	 �+A&���'$	 ��,,�+	 %22�"+�	 (�1"�+,�%'�	 �+"0!'�"!�	 !'(	
�+$�1,�!,�%'	1,%�1	!�+	(�1��%�%�,�%'!,+�3	!11%"�!,+(	.�,0	4�!"#	(��-+�1�	�,	�1	�%11�4�+	,0!,	4�!"#	(��-+�1	
!�+	7%�+	��#+�3	,%	0!-+	+@���+(	�+$�1,�!,�%'	%�	-+0�"�+1	�'	(�1�+�!���	�,	�1	!�1%	�%11�4�+	,0!,	%22�"+�1	!�+	
&1�'$	 ,0+1+	 "%'(�,�%'1	 !1	 !	 ��+,+@,	 ,%	 1,%�	 ,0+1+	 (��-+�1�	�+	 0!-+	 '%	 �'2%�7!,�%'	 %'	 ,0+	 !",&!�	
"%'(�,�%'�	3+!��	%�	7!#+H7%(+�	%2	,0+1+	-+0�"�+1�	�'2%�,&'!,+�3�	%&�	!'!�31�1	%2	4�!1	�'	,0+	(+"�1�%'	
,%	1,%�	"!''%,	&1+	1,%�1	2%�	7+"0!'�"!�	%�	�+$�1,�!,�%'	-�%�!,�%'1	!1	(+1"��4+(	 �'	,0+	'+@,	1+",�%'�	
�%.+-+��	 .+	 .���	 4+	 !4�+	 ,%	 !11+11	 4�!1	 �'	 �%1,<1,%�	 !",�-�,3	 9+�$�	 1+!�"0�	 "�,!,�%':	 &,���E�'$	 ,0+1+	
1,%�1�	

.��� �"#7�3�"+��1��(7��7#�+�&1��&�+�&��

�1	��+-�%&1�3	10%.'	�'	�!4�+	��	.+	2%&'(	,0!,	)/M	%2	,0+	-+0�"�+	1,%�1	(&��'$	,0+	1,&(3	�+��%(	
�'-%�-+(	!	4�!"#	(��-+��	�0+	'&74+�	%2	1,%�1	�'-%�-�'$	!	4�!"#	(��-+�	�1	7%�+	,0!'	,0�++	,�7+1	,0+	
'&74+�	�'-%�-�'$	!	��1�!'�"	(��-+�	!'(	!�7%1,	2%&�	,�7+1	,0+	'&74+�	�'-%�-�'$	!	.0�,+	(��-+��	�0+	
A&+1,�%'	%2	"%'"+�'	,%	�!#�!'(	�+1�(+',1�	!'(	,0+	A&+1,�%'	,0+	�%��"+	(+�!�,7+',	'++(1	,%	!((�+11�	
�1	 .0+,0+�	 %�	 '%,	 �,	 �1	 F!���%���!,+F	 2%�	 4�!"#	 (��-+�1	 ,%	 7!#+	 &�	 )/M	 %2	 ,0+	 (��-+�1	 ,0!,	 ,0+	
�+�!�,7+',	 1,%�1�	 ��'"+	 %'�3	 6)M	%2	�!#�!'(?1	 �+1�(+',�!�	 �%�&�!,�%'	 �1	 4�!"#�	 �+1�(+',1	7!3	4+	
1&1��"�%&1	!4%&,	,0+	(+�!�,7+',?1	��!",�"+1�	

�0+	(�22+�+'"+	4+,.++'	)/M	!'(	6)M	7!3	'%,	'+"+11!���3	4+	,0+	�+1&�,	%2	�!"�!�	��%2���'$��	�%7+	
%,0+�	�%11�4�+	"!&1+1	2%�	,0+	(�1�!��,3	!�+;	

��	 ���&��+���)�&��������&������������	 �!"#	(��-+�1	7!3	4+	1,%��+(	7%�+	%2,+'	4+"!&1+	,0+3	!�+	
7%�+	 ��#+�3	 ,%	 "%77�,	 1%7+	 #�'(	 %2	 ,�!22�"	 �'2�!",�%'�	 �0�1	 7!3	 �'"�&(+	 1�++(�'$�	
�&''�'$	1,%�	1�$'1�	7+"0!'�"!��	!'(	�+$�1,�!,�%'	-�%�!,�%'1�	

��	 #0������� ��� 
�'� ������������ ���� &���� ��� �����	  �!"#	 (��-+�1	 7!3	 4+	 1,%��+(	 7%�+	 %2,+'	
4+"!&1+	 ,0+3	!�+	7%�+	 ��#+�3	 ,%	(��-+	 �%'$+�	(�1,!'"+1	%�	 ,0�%&$0	!�+!1	%2	 ,0+	"�,3	 ,0!,	
0!-+	 !	 $�+!,+�	 �!.	 +'2%�"+7+',	 ��+1+'"+�	 �!,&�!��3�	 ,0+	 $�+!,+�	 ,0+	 �!.	 +'2%�"+7+',	
��+1+'"+	,0+	7%�+	��#+�3	,0!,	!'	�'2�!",�%'	.���	4+	'%,�"+(�	

�2	,0+	�+�"+',!$+	%2	4�!"#	(��-+�1	1,%��+(	+A&!�1	,0+	�+�"+',!$+	%2	4�!"#	(��-+�1	!7%'$	,0+	F!,<
��1#	�%�&�!,�%'.�G	,0+'	�!"�!�	��%2���'$	�1	'%,	%""&���'$�	�0+	F!,<��1#	�%�&�!,�%'G	�1	(+2�'+(	!1	(��-+�1	
�'	�!#�!'(	.0%;	

																																																		
�	�'!�%$%&1�3�	�'	,0+	1!7+	(!,!1+,	.+	2%&'(	,0!,	=)M	%2	,0+	(��-+�1	1,%��+(	!�+	7!�+�	�-+'	,0%&$0	,0�1	2�$&�+	(�22+�1	$�+!,�3	2�%7	,0+	
�+1�(+',�!�	�!,+�	%'+	"%&�(	1&�7�1+	,0!,	7&"0	%2	,0�1	(�1�!��,3	�1	(&+	,%	7+'	(��-�'$	�'	,0+	"�,3	7%�+	%2,+'	!'(	7%�+	��#+�3	,%	4�+!#	
,�!22�"	�!.1	.0+'	,0+3	(%	(��-+�	�,	�1	�%11�4�+	,0!,	�%��"+	!�1%	1,%�	7+'	7%�+	2�+A&+',�3	(&+	,%	1&1��"�%'�	!1	%22�"+�1	!�+	7%�+	��#+�3	,%	
4+	!1#+(	,%	4+	%'	,0+	�%%#%&,	9 ���:	2%�	7+'	�!,0+�	,0!'	.%7+'�	�0+	(+��"!,+	4%&'(!�3	4+,.++'	$%%(	�%��"+	��!",�"+	!'(	��%2���'$	
��+1	 1%7+.0+�+	 �'	 ,0+	 -!$&+	 1�+",�&7	�!'$�'$	 2�%7	+-�(+'"+	 �'	 !	 1�+"�2�"	 1&1�+",	(+1"���,�%'	!'(	!",�'$	%'	$+'+�!�	%��'�%'	0+�(	
!4%&,	,0+	(!'$+�	%2	7!�+	(��-+�1�	

�	�+!�,0	+��(+7�%�%$�1,1	&1+	,0+	,+�7	!,<��1#	�%�&�!,�%'	,%	(+1"��4+	�'(�-�(&!�1	.0%	!�+	4%,0	+@�%1+(	,%	!	(�1+!1+<"!&1�'$	!$+',	9+�$�	!	
-��&1�	�!(�!,�%':	!'(	0!-+	"0!�!",+��1,�"1	9+�$��	!$+�	1+@�	(�!4+,+1:	,0!,	7!#+	,0+7	7%�+	��%'+	,%	"%',�!",	,0+	(�1+!1+	.0+'	+@�%1+(�	



	
66

��	 +@0�4�,	"0!�!",+��1,�"1	,0!,	.%&�(	7!#+	!'	%22�"+�	1,%�	,0+	(��-+�	9+�$��	1�++(�'$�	7+"0!'�"!�	
-�%�!,�%':K	!'(	

��	 !�+	+@�%1+(	,%	�!.	+'2%�"+7+',		

�%.	 (%	.+	 (+,+�7�'+	 ,0+	 �+�"+',!$+	 %2	 4�!"#	 (��-+�1	 !7%'$	 ,0+	 !,<��1#	 (��-�'$	 �%�&�!,�%'D	
�+!1&�+1	%2	,0+	�!"+	(�1,��4&,�%'	%2	,0+	!,<��1#	�%�&�!,�%'	!�+	"%77%'�3	"!��+(	F4+'"07!�#1G	!'(	
,0+	 ��%"+11	 %2	 "�+!,�'$	 ,0+1+	 +1,�7!,+1	 F4+'"07!�#�'$�G	 �0+	 2%��%.�'$	 1+",�%'	 ��%-�(+1	 -!��%&1	
7+,0%(1	2%�	2%�7&�!,�'$	4+'"07!�#1	2%�	!'!�31�1	%2	�!"�!�	��%2���'$	�'	-+0�"�+	1,%�1��

5����	 �����������	 ��
��������	�������	


+'1&1	(!,!�	,�!22�"	1&�-+31	9�!74+�,0�	�55�:�	!'(	,�!22�"	!""�(+',	(!,!	9���+�,	!'(	�7�,0�	���6:	
0!-+	4++'	&1+(	,%	+1,�7!,+	,0+	�!"+	(�1,��4&,�%'	%2	,0+	(��-�'$	�%�&�!,�%'	2%�	&1+	!1	!	4+'"07!�#�	
�!"0	%2	,0+1+	�1	&'��#+�3	,%	4+	1&22�"�+',	,%	$!&$+	,0+	+22+",	%2	�!"�!�	4�!1	�'	�!#�!'(?1	-+0�"�+	1,%�1�	

2313,3,� 
�����������

�1	��+-�%&1�3	(�1"&11+(�	"+'1&1	(!,!	"!'	4+	-+�3	(�22+�+',	2�%7	,0+	(��-�'$	�%�&�!,�%'�	+1�+"�!��3	
(&��'$	 0+!-3	 "%77&,+	 0%&�1	 .0+'	 �+1�(+',1	 %2	 %&,�3�'$	 !�+!1	 �!11	 ,0�%&$0	 ��+(%7�'!',�3	 '%'<
.0�,+	'+�$04%�0%%(1	,%	$+,	,%	*%41	�'	(%.',%.'	�!#�!'(�	�'	!((�,�%'�	(�22+�+'"+	�'	"!�	%.'+�10���	
,�7+	%'	,0+	�%!(�	!'(	(�1,!'"+1	,�!-+�+(	!��	!22+",	.0+,0+�	!	�+1�(+',	�1	��#+�3	,%	4+	+@�%1+(	,%	�%��"+�	
�0��+	 �!"�!�	 ��%2���'$	 �+�%�,1	 "%',�'&+	 ,%	 &1+	 "+'1&1	 (!,!	 !1	 !	 4+'"07!�#�	 �+1+!�"0+�1	 !�7%1,	
&'�2%�7�3	 !(7�,	 ,0!,	 �,1	 &1+	 �1	 �'!���%���!,+	 �2	 '%,	 ���+1�%'1�4�+�	 �0+	 "+'1&1	 4+'"07!�#	 "!'	
�%,+',�!��3	+@!$$+�!,+	%�	&'(+�1,!,+	,0+	+22+",	%2	�!"+	4�!1	%'	-+0�"�+	1,%�1	9���(+���	����:�	

2313,3.� �����������&����

��!22�"	1&�-+31�	.0��+	�%,+',�!��3	+22+",�-+�	"!'	4+	-+�3	+@�+'1�-+	!'(	0!-+	 ��7�,+(	1"%�+	 �'	!'	
&�4!'	+'-��%'7+',�	��!22�"	1&�-+31	&1&!��3	1+�+",	!	17!��	1+,	%2	 �',+�1+",�%'1	%�	�%!(	1+$7+',1	2%�	
!'!�31�1�	 �2	 !	 '+�$04%�0%%(	 .�,0	 !	 �!�$+	 �!"�!��3<4�!1+(	 �%��"�'$	 ��%4�+7	 �1	 '%,	 1+�+",+(	 2%�	 ,0+	
1&�-+3�	 ,0+'	 ,0+	 ��%4�+7	 "!'	 $%	 &'�+�%�,+(�	�	 �!�$+�	.+��<(+1�$'+(	 ,�!22�"	 1&�-+3	 "!'	 4%&'(	 ,0+	
��%4!4���,3	,0!,	1&"0	!	��%4�+7	'+�$04%�0%%(	+@�1,1�	

��!22�"	1&�-+31	0!-+	4++'	&1+(	,%	!11+11	1%7+	!1�+",1	%2	,0+	(�22+�+'"+1	�'	(��-�'$	4+0!-�%�	43	
�!"+�	 �%�	 +@!7��+�	 !	 1,&(3	 %2	 �!"�!�	 ��%2���'$	 %'	 ,0+	�+.	 B+�1+3	 ,&�'��#+	 9�!'$+�	  �!"#7!'�	 !'(	
B%0'1%'�	����:	2%&'(	,0!,	4�!"#	(��-+�1	.+�+	 ,.�"+	!1	 ��#+�3	!1	.0�,+	(��-+�1	,%	+@"++(	 ,0+	�%1,+(	
1�++(	��7�,	43	7%�+	,0!'	�)	7�0�	�'	1,&(�+1	%2	-+0�"�+	1,%�1	%'	0�$0.!31�	!11+11�'$	.0�"0	-+0�"�+1	
10%&�(	4+	1,%��+(	�1	7%�+	%�	�+11	1,�!�$0,2%�.!�(	1�'"+	1�++(�'$	�1	,0+	���7!�3	%22+'1+	!'(	�1	+!13	
,%	A&!',�23�	�'	,0+	&�4!'	+'-��%'7+',	.0+�+	(��-+�1	"%77�,	!	.�(+	-!��+,3	%2	�'2�!",�%'1	1%7+	%2	
.0�"0	!�+	1&4*+",	,%	$�+!,+�	%22�"+�	(�1"�+,�%'�	!11+11�'$	,0+	�!"+	(�1,��4&,�%'	%2	(��-+�1	"%77�,,�'$	
1,%��!4�+	 %22+'1+1	 �1	 +@,�+7+�3	 (�22�"&�,�	 �+"�(�'$	 .0�"0	 -+0�"�+1	 !�+	 "%77�,,�'$	 !	 1,%��!4�+	
%22+'1+	�1	��#+�3	,%	4+	1&4*+",�-+�	

��'"+	!11+11�'$	(�22+�+'"+1	�'	(��-�'$	4+0!-�%�	�1	(�22�"&�,�	!1	.+��	!1	!	1+'1�,�-+	1&4*+",�	!'!�31+1	
%2,+'	!11&7+	,0!,	-�%�!,�%'	�!,+1	1�7��3	(%	'%,	(�22+�	43	�!"+�	�+2+'(+�1	%2	,0�1	!11&7�,�%'	!�$&+	
,0!,	'+!��3	!��	-+0�"�+1	!�+	-�%�!,�'$	1%7+	�!�,	%2	,0+	-+0�"�+	"%(+	!'(	-�%�!,�'$	2�+A&+',�3�	�!74+�,0	
9���6:	�+�%�,1	%'	!	1,&(3	 �'	.0�"0	%22�"+�1	1�%,,+(	-�%�!,�%'1	2%�	5�M	%2	-+0�"�+1	.�,0	!'	!-+�!$+	



	
6�

F,�7+<,%<�(+',�2�"!,�%'G	%2	�8	 1+"%'(1�	�0��+	 ,0�1	7!3	 1++7	"%7�+���'$�	7!'3	%2	 ,0+1+	-�%�!,�%'1	
!�+	 0�$0<(�1"�+,�%'	 -�%�!,�%'1	 2%�	 .0�"0	 %22�"+�1	 1�7��3	 (%	 '%,	 1,%�	 -+0�"�+1�	 &'�+11	 1%7+	 %,0+�	
2!",%�1	+',+�	,0+	��",&�+�	�0�1	5�M	2�$&�+�	,0+�+2%�+�	(%+1	'%,	�+��+1+',	,0+	2�!",�%'	%2	-+0�"�+1	,0!,	
!�+	 "%77�,,�'$	 !	 -�%�!,�%'	 ,0!,	 .%&�(	 !",&!��3	 "!&1+	 !'	 %22�"+�	 ,%	 �'�,�!,+	 !	 1,%��	 �'(+�	 ,0+	
!11&7�,�%'	%2	'%	4+0!-�%�	(�22+�+'"+1�	,0+	!'!�31�1	'++(1	%'�3	,%	(+,+�7�'+	,0+	(�1,��4&,�%'	%2	�!"+	
%2	(��-+�1	%'	,0+	1,�++,	+@�%1+(	,%	�!.	+'2%�"+7+',�	

2313,3/� ���4��4���
����������)���

�!,!	 %'	 ,0+	 '%,<!,<2!&�,	 (��-+�	 �'-%�-+(	 �'	 ,�!22�"	 !""�(+',1	 ��%-�(+1	 !'	 +!13	 !'(	 �'+@�+'1�-+	
7+,0%(	%2	2%�7�'$	!'	+1,�7!,+	%2	,0+	�!"+	(�1,��4&,�%'	%2	,0+	(��-�'$	�%�&�!,�%'	9���+�,	!'(	�7�,0�	
���6:�	 ��+1&7!4�3	 !��	 "!�1	 ,�!-+��'$	 �'	 !	 �!�,�"&�!�	 !�+!	 !,	 !	 �!�,�"&�!�	 ,�7+	 !�+	 +A&!��3	 !,	 ��1#	 2%�	
4+�'$	1,�&"#	43	!'%,0+�	-+0�"�+	9+�$�	�+!�<+'(+(	!,	!	1,%�	1�$'�	1�(+1.��+(:�	��,0%&$0	�,	 �1	�%11�4�+	
,0!,	"+�,!�'	(+2+'1�-+	(��-�'$	4+0!-�%�1	�+(&"+	,0+	��1#	%2	4+�'$	�'	!	"!�	!""�(+',�	.+	7&1,	!11&7+	
,0!,	 ,0+1+	 1#���1	 !�+	 +A&!��3	 (�1,��4&,+(	 !"�%11	 ,0+	 �!"+1	 �'	 %�(+�	 2%�	 !	 "!�	 "�!10	 !'!�31�1	 ,%	 $�-+	
7+!'�'$2&�	 +1,�7!,+1	 %2	 (�1�!��,�+1	 �'	 1,%�	 �!,+1�	�&�,0+�7%�+�	 ,0+	 "!�	 "�!10	4+'"07!�#	(%+1	 '%,	
!""%&',	2%�	(�22+�+'"+1	 �'	+@�%1&�+	,%	 �!.	+'2%�"+7+',�	.0�"0	"!'	-!�3	$�+!,�3	 �'	,0+	"�,3	43	,�7+	
!'(	 �%"!,�%'�	�!#�!'(	(%+1	 �+"%�(	 ,0+	 '%,<!,<2!&�,	 (��-+�?1	 �!"+	 !'(	 1+@	%'	 �,1	 "!�	 "�!10	 !""�(+',	
�+�%�,1	!'(	2&,&�+	!'!�31+1	7!3	�'"�&(+	!'	�'-+1,�$!,�%'	%2	,0+1+	(!,!�	

2313,31� �����&����+���� ��)��������������)���	��+����)����

�""%&',�'$	 2%�	 +@�%1&�+	 ,%	 �%��"+	 �1	 %'+	 %2	 ,0+	 ���7!�3	 (�22�"&�,�+1	 �'	 "&��+',	 4+'"07!�#�'$	
7+,0%(1�	 �0��+	 1%7+	 %2	 ,0+	 4+'"07!�#�'$	 7+,0%(1	 ��+-�%&1�3	 (�1"&11+(	 "!'	 4+	 !(*&1,+(	 ,%	
!""%&',	2%�	+@�%1&�+�	��%�+�	!(*&1,7+',	�+7!�'1	!	(�22�"&�,	,!1#	,%	"%7��+,+	"%��+",�3�	

�1	%��%1+(	 ,%	 1,&(�+1	 %2	 �!"�!�	 ��%2���'$	 %'	0�$0.!31	.0+�+	 !��	 (��-+�1	 !�+	 +@�%1+(�	 �'	 &�4!'	
+'-��%'7+',1	(�22+�+'"+1	 �'	 +@�%1&�+	7!3	 !""%&',	 2%�	 !	 �!�$+	 �!�,	 %2	 ,0+	 !��!�+',	(�1�!��,3�	�0+	
0�$0	"��7+	!�+!	%2	�!#�!'(	#'%.'	!1	,0+	��!,�!'(1	�1	'+!��3	8�M	'%'<.0�,+�	�22�"+�1	!�+	�+$&�!��3	
"!��+(	!.!3	2�%7	,0+��	�!,�%�1	�'	,0+	��+(%7�'!',�3	.0�,+	����1	'+�$04%�0%%(1	,%	0!'(�+	,0+	-%�&7+	
%2	"!��1	�'	,0+	��!,�!'(1�	�1	!	�+1&�,�	!	(��-+�	7�$0,	4+	!4�+	,%	�&'	1,%���$0,1	!"�%11	,0+	����1	.�,0%&,	
+@�%1&�+	 ,%	 �!.	 +'2%�"+7+',�	 4&,	 1&"0	 4+0!-�%�	 .%&�(	 ��#+�3	 4+	 '%,�"+(	 �77+(�!,+�3	 �'	 ,0+	
��!,�!'(1�	�1	 !	 �+1&�,�	 �!�,	 %2	 ,0+	 (�1�!��,3	 "%&�(	 4+	 !	 ��%(&",	 %2	 ,0+	 �'"�+!1+(	 �!.	 +'2%�"+7+',	
+22%�,	 �'	 '%'<.0�,+	 !�+!1	 %2	 ,0+	 "�,3	 "!&1+(	 43	 $�+!,+�	 "!��1<2%�<1+�-�"+�	 �0��+	 �+"%$'�E�'$	 ,0+	
+@�%1&�+	 �11&+	 �1	 ,0+	2��1,	 1,+��	!",&!��3	7+!1&��'$	+@�%1&�+	 �1	(�22�"&�,�	�+	"%'1�(+�+(	&1�'$	7!'<
0%&�1	43	�%��"�'$	4+!,	+@,�!",+(	2�%7	�!,�%�	�%$1�	4&,	%22�"+�1?	!11�$'7+',1	!�+	2�+A&+',�3	�+10&22�+(	
(&��'$	,0+	10�2,	!1	1�,&!,�%'1	!��1+�	�'	,0+	+'(�	�,	0!1	'%,	4++'	2+!1�4�+	,%	#'%.	.0+�+	%22�"+�1	1�+'(	
,0+��	 ,�7+�	"%7�%&'(�'$	 ,0+	��%4�+7	%2	'%,	#'%.�'$	.0+�+	(��-+�1	%2	(�22+�+',	�!"+1	1�+'(	,0+��	
,�7+�	 �1	 !	 �+1&�,	 7+!1&��'$	 ,0+	 !,<��1#	 (��-�'$	 �%�&�!,�%'	 �1	 +@,�+7+�3	 +@�+'1�-+	 !'(	 �%$�1,�"!��3	
"%7��+@�	 �+-+�,0+�+11�	 �%��"+	 !'(	 ,0+	 "�,�E+'1	 ,0!,	 ,0+3	 1+�-+	 '++(	 !""&�!,+	 !'(	 �'+@�+'1�-+	
7+,0%(1	2%�	!11+11�'$	.0+,0+�	%22�"+�1	��!",�"+	�!"�!��3	��%2���'$�	

�%�	 �!#�!'(	 .+	 0!-+	 (+-+�%�+(	 !'	 !���%!"0	 ,0!,	 1�(+1,+�1	 7!'3	 %2	 ,0+	 7!�'	 (�22�"&�,	
4+'"07!�#�'$	 �11&+1�	 �+	 +11+',�!��3	 "%'1,�&",	 !	 4+'"07!�#	 &1�'$	 ,0+	 �!"+	 (�1,��4&,�%'	 %2	 1,%�1	
.0+'	%22�"+�1	!�+	&'!4�+	,%	�(+',�23	,0+	�!"+	%2	,0+	(��-+�	�'	!(-!'"+�	�0+	'+@,	1+",�%'	(+1"��4+1	,0�1	
7+,0%(�	



	
6)

5����	 ��	���������
�	��	 ��
��������	

�1	 ��+-�%&1�3	 (�1"&11+(�	 (+-+�%��'$	 !	 1%��(	 4+'"07!�#	 �1	 "0!��+'$�'$�	 ���	 %2	 ,0+	 4+'"07!�#1	
!-!��!4�+	0!-+	10%�,"%7�'$1	 �'	%'+	�+1�+",	%�	!'%,0+��	�0+	"%7��+@�,3	.+	2!"+	 �'	(+,+�7�'�'$	,0+	
�!"+	(�1,��4&,�%'	%2	,0+	!,<��1#	(��-�'$	�%�&�!,�%'	7!(+	&1	�+"%'1�(+�	.0+,0+�	,0+	2�@!,�%'	.�,0	,0�1	
4+'"07!�#�'$	7+,0%(	.!1	.!��!',+(�		

��%$$+�	!'(	��($+.!3	9����:	��%�%1+(	!'	!�,+�'!,�-+	!���%!"0	4!1+(	%'	!'	 �(+!�	+@�+��7+',�	
�0+3	 �+"%77+'(+(	 "%7�!��'$	 ,0+	 �!"+	 (�1,��4&,�%'	%2	 -+0�"�+	 1,%�1	.0+'	 ,0+	 %22�"+�1	 #'%.	 ,0+	
�!"+	%2	,0+	(��-+�	!$!�'1,	 ,0+	�!"+	(�1,��4&,�%'	%2	-+0�"�+	1,%�1	.0+'	,0+	%22�"+�1	(%	'%,	#'%.	,0+	
�!"+	%2	,0+	(��-+��	�2	,0+�+	�1	'%	�!"�!�	4�!1	,0+';	

M	4�!"#	(��-+�1	!7%'$	,0%1+	.0+�+	,0+	%22�"+�		��'	,0+	�!"+	�'	!(-!'"+	P	
M	4�!"#	(��-+�1	!7%'$	,0%1+	.0+�+	,0+	%22�"+�	��������	��'�,0+	�!"+	�'	!(-!'"+�	

�0!,	�1�	!(-!'"+	#'%.�+($+	%2	,0+	(��-+�?1	�!"+	10%&�(	'%,	�'2�&+'"+	,0+	�!"+	(�1,��4&,�%'	%2	1,%��+(	
(��-+�1�	 �0+	 !(-!',!$+	 %2	 1&"0	 !'	 !���%!"0	 �1	 ,0!,	 �,	 43�!11+1	 ,0+	 A&+1,�%'1	 %2	 &'+A&!�	 �!.	
+'2%�"+7+',	+@�%1&�+	!'(	(�22+�+',�!�	(��-�'$	4+0!-�%��	�,	!,,+7�,1	,%	(��+",�3	!'1.+�	,0+	A&+1,�%'	
%2	.0+,0+�	!'	%22�"+�?1	#'%.�+($+	%2	!	(��-+�?1	�!"+	�'2�&+'"+1	,0+	�!,+	!,	.0�"0	(��-+�1	!�+	1,%��+(�	

��!",�"!��3	1�+!#�'$�	,0%&$0�	0%.	"!'	.+	(+,+�7�'+	!'	%22�"+�?1	#'%.�+($+	���%�	,%	!	1,%�D	�+	
��%�%1+	,.%	�%11�4�+	7+,0%(1	2%�	!((�+11�'$	,0�1	�11&+�	���1,�	�!#�!'(?1	,!1#	2%�"+	!1#+(	%22�"+�1	,%	
1+�2<�+�%�,	 ,0+��	 #'%.�+($+	 %2	 ,0+	 (��-+�?1	 �!"+	 43	 �'"�&(�'$	 ,0+	 2%��%.�'$	 A&+1,�%'	 %'	 ,0+	 (!,!	
"%��+",�%'	2%�7;	F
%&�(	3%&	(+,+�7�'+	���%�	,%	,0+	1,%�	.0+,0+�	,0+	�+�1%'	.!1	%2	"%�%�DG	��,0�'	
,0+	(!,!	1!7��+�	%22�"+�1	"%7��+,+(	,0�1	2�+�(	%'	,0+	2%�7	5�M	%2	,0+	,�7+�	�0+	'+@,	1+",�%'	%22+�1	
!'	 �'�,�!�	 !11+117+',	%2	 ,0!,	7+,0%(�	�0+	1+",�%'	!�1%	 !�$&+1	 ,0!,	 �+�3�'$	%'	%22�"+�	 1+�2<�+�%�,1	 �1	
��%4�+7!,�"�	�+",�%'	5���6	��%-�(+1	!	1%�&,�%'	,0!,	(%+1	'%,	�+A&��+	1+�2<�+�%�,1	2�%7	%22�"+�1�	

2313.3,� ���
�����'��)�����������
�4�����������&������	��'
��+���� ����&���5������

�+	 2��1,	 (�1"&11	 ,0+	 !'!�31�1	 �+�3�'$	 %'	 %22�"+�1	 �+�%�,�'$	 .0+,0+�	 ,0+3	 #'+.	 ,0+	 �!"+	 %2	 ,0+	
(��-+�	�'	!(-!'"+�	�0�1	!'!�31�1	�1	������������	,%	7+!1&�+	�!"�!�	��%2���'$	1�'"+	�,	�+��+1	%'	%22�"+�	1+�2<
�+�%�,1	,0!,	!�+	�7�%11�4�+	,%	-+��23�	4&,	,0�1	7+,0%(	%22+�1	!'	�',�%(&",�%'	,%	,0+	$+'+�!�	1,�!,+$3�	
�+	(�1"&11	 �,1	 10%�,2!��1	 !2,+�.!�(1	 !'(	��+1+',	 !	 1%�&,�%'	 ,0!,	 !-%�(1	 �+�3�'$	%'	%22�"+�	 �+�%�,+(	
!(-!'"+	#'%.�+($+	%2	,0+	(��-+�?1	�!"+	7!#�'$	,0+	!'!�31�1	7%�+	�%4&1,	,%	%22�"+�	�+�%�,�'$�	



	
6/

���
��.-��)����������')��)��
��	����&��5������ ����������������+����')��)��� �)����������	��'�
�)�����&��5������������&����3�����

�)���������)��������)���'����������������������

����+��������
��
����������9�4&�
���6�73777,:3�

�22�"+�	#'+.	,0+	
(��-+�?1	�!"+	�'	!(-!'"+	

�&74+�	%2	4�!"#	(��-+�1	
1,%��+(	H	�&74+�	%2	

(��-+�1	1,%��+(	

�+�"+',	
4�!"#	

5)M	"%'2�(+'"+	
�',+�-!�	

�%�'�'$	0%&�1	8!7<��	'%%'	 	 	
�%	 ���H56�	 �)M	 9��M�	�8��M:	
C+1	 �6�H6)�	 //M	 9/��/M�	=��)M:	
	 	 	
�2,+�'%%'	0%&�1	��	'%%'<��7	 	 	
�%	 �8�H��//	 ��M	 968�)M�	����M:	
C+1	 �6�H6�=	 /=M	 9/��5M�	=��8M:	
	 	 	
�-+'�'$	0%&�1	��7<8�7	 	 	
�%	 /6/H��=�	 )�M	 9�=�6M�	)��=M:	
C+1	 �/)H6=5	 =�M	 9/)�6M�	=��)M:	
	 	 	 	
��$0,	0%&�1	8�7<��	7�('�$0,	 	 	
�%	 )5/H5/5	 /�M	 9)8��M�	/��/M:	
C+1	 �5/H�)8	 =/M	 9=��8M�	8���M:	

	

�%�	+!"0	�+��%(	%2	,0+	(!3�	.+	"%7�&,+	,0+	�+�"+',!$+	%2	(��-+�1	,0!,	!�+	4�!"#	.0+'	,0+	%22�"+�	
#'+.	,0+	�!"+	%2	,0+	(��-+�	�'	!(-!'"+	!'(	,0+	�+�"+',!$+	%2	(��-+�1	,0!,	!�+	4�!"#	.0+'	,0+	%22�"+�	
(�(	'%,	#'%.	,0+	(��-+�?1	�!"+	�'	!(-!'"+�	�!4�+	�	10%.1	,0+	�+1&�,1	2%�	2%&�	�<0%&�	�+��%(1	%2	,0+	
(!3�	 �'	 ,0+	7%�'�'$�	.0+'	%22�"+�1	 �'(�"!,+(	 ,0!,	 ,0+3	 "%&�(	'%,	 ,+��	 ,0+	(��-+�?1	 �!"+	 �'	 !(-!'"+�	
�)M	%2	,0+	(��-+�1	1,%��+(	.+�+	4�!"#�	�0�1	10%&�(	�+��+1+',	,0+	4+'"07!�#	�!,+	!,	.0�"0	!	�!"+<
4��'(	�%��"+	2%�"+	10%&�(	1,%�	4�!"#	(��-+�1�	�0+'	%22�"+�1	�+�%�,+(	#'%.�'$	,0+	�!"+	%2	,0+	(��-+�	
�'	!(-!'"+�	//M	%2	,0+	(��-+�1	1,%��+(	.+�+	4�!"#�	�0&1�	.0+'	%22�"+�1��+�%�,	#'%.�'$	,0+	�!"+	%2	
,0+	 (��-+�	 �'	 !(-!'"+�	 4�!"#	 (��-+�1	 !�+	 ��)	 ,�7+1	 7%�+	 ��#+�3	 ,%	 4+	 1,%��+(	 ,0!'	 .0+'	 %22�"+�1	
"!''%,	 ,+��	 ,0+	 �!"+	 %2	 ,0+	 (��-+�	 �'	 !(-!'"+�	 ��7��!�	 �+1&�,1	 0%�(	 2%�	 ,0+	 !2,+�'%%'	 (��-+�1�	 �0+	
(�1�!��,3	1++71	,%	�+7!�'	2%�	+-+'�'$	!'(	'�$0,	1,%�1�	0%.+-+��	,0+	�!"+	+22+",	7!3	4+	"%'2%&'(+(	
(&��'$	'�$0,,�7+	0%&�1	1�'"+	(!�#'+11	�',�%(&"+1	%,0+�	#�'(1	%2	-�%�!,�%'1	9+�$�	0+!(��$0,	-�%�!,�%'1:	
!'(	�'0�4�,1	,0+	%22�"+�1	2�%7	�(+',�23�'$	,0+	�!"+	%2	,0+	(��-+��	!	2+!,&�+	.+	.���	,!#+	!(-!',!$+	%2	�'	
,0+	'+@,	1+",�%'�	

�0�1	 !'!�31�1	 �'(�"!,+1	 ,0!,	 ,0+�+	 7!3	 4+	 !	 �!"+	 +22+",	 �'	 ,0+	 (+"�1�%'	 ,%	 1,%�	 4�!"#	 (��-+�1�	
�""%�(�'$	 ,%	 ,0+	 %22�"+�1?	 �+�%�,�'$�	 �'1,!'"+1	 �'	 .0�"0	 ,0+	 %22�"+�1	 #'%.	 ,0+	 (��-+�?1	 �!"+	 �'	
!(-!'"+	!�+	7&"0	7%�+	��#+�3	,%	�'-%�-+	4�!"#	(��-+�1�	�0�1	7!3	�'(�"!,+	,0!,	�!"+	-�1�4���,3	�'"�+!1+1	
,0+	 "0!'"+1	 %2	 %22�"+�1	 1,%���'$	 4�!"#	 (��-+�1�	 �%.+-+��	 ,0+�+	 !�+	 1%7+	 "!-+!,1	 ,%	 ,0�1	 !'!�31�1	
(�1"&11+(	'+@,�	



	
6=

 

Asian Black Hispanic White Other 

Race predetermined 
Race not predetermined 

P
er

ce
nt

 a
m

on
g 

st
op

pe
d 

dr
iv

er
s 

0 
10

 
20

 
30

 
40

 
50

 
60

 
70

 

	

*�+����8-���������+�����������+�)����"9������,.�����$����&�����������������������������������
')��)����)����������	��'��)�����������)�����&��������&�����

�0+	!'!�31�1	1%	2!�	2%"&1+(	%'�3	%'	4�!"#	(��-+�1�	��$&�+	)	10%.1	,0+	�+1&�,1	2%�	!��	%2	,0+	�!"+	
$�%&�1	2%�	,0+	7%�'�'$	0%&�1	9,0+	!2,+�'%%'	�+1&�,1	.+�+	1�7��!�:�	�'�3	4�!"#	(��-+�1	!��+!�	,%	4+	
1,�%'$�3	!22+",+(	.0+'	,0+	%22�"+�	�(+',�2�+1	,0+	�!"+	%2	,0+	(��-+��	

2313.3.� �����&����+����� �����+���
�4���������������������������

�	7%�+	1&4,�+	!11&7�,�%'	�'	,0�1	!'!�31�1	�1	,0!,	4�!"#	(��-+�1	!�+	!,	+A&!�	��1#	%2	4+�'$	1,%��+(	
.0+'	%22�"+�1	"!'	!'(	"!''%,	 �(+',�23	 ,0+��	�!"+	 �'	!(-!'"+�	
+�,!�'�3	 �(+',�23�'$	!	(��-+�?1	�!"+	 �'	
!(-!'"+	 �1	7%�+	(�22�"&�,	!,	'�$0,�	4&,	 2%�	 ,0+	 2��1,	 ,.%	 ,�7+	�+��%(1	 �'	�!4�+	��	'!,&�!�	 ��$0,�'$	 �1	
!4%&,	,0+	1!7+	3+,	!	(�1�!��,3	1,���	+@�1,1�	

�+�3�'$	%'	1+�2<�+�%�,+(	(!,!	2�%7	,0+	%22�"+�	"%'"+�'�'$	!(-!'"+	#'%.�+($+	%2	,0+	(��-+�?1	�!"+	�1	
��%4�+7!,�"�	 �%�	 +@!7��+�	 ,0+	 %22�"+�1	 7!3	 4+	 �(+',�23�'$	 4�!"#	 (��-+�1	 7%�+	 +!1��3�	 �0+	 !",&!�	
A&+1,�%'	 %'	 ,0+	 2%�7	 !1#1	 .0+,0+�	 ,0+	 %22�"+�	 "%&�(	 ,+��	 �'	 !(-!'"+	 .0+,0+�	 ,0+	 (��-+�	 .!1	 F%2	
"%�%��G	 �,	 (�1,!'"+1�	 .0�,+�	 �1�!'�	 ��1�!'�"�	 ��((�+	 �!1,+�'�	 !'(	 %,0+�	 �!"+1	 7�$0,	 +!1��3	 4+	
"%'2&1+(	4&,	4�!"#	(��-+�1	7�$0,	4+	7%�+	+!1��3	�(+',�2�+(�	�2	.0�,+	(��-+�1	!�+	+@�%1+(	,%	%22�"+�1	
.0+'	,�!-+��'$	!,	0�$0+�	1�++(1	,0!'	4�!"#	(��-+�1	,0+'	,0+	%41+�-+(	(�1�!��,3	"%&�(	4+	!	��%(&",	%2	
(�22+�+'"+1	�'	1�++(1	�!,0+�	,0!'	(�22+�+'"+1	�'	�!"+�	�1	!	�+1&�,	,0+	%41+�-+(	(�22+�+'"+1	"%&�(	4+	!	
�+1&�,	%2	%22�"+�1	4+�'$	7%�+	��#+�3	,%	�'(�"!,+	!(-!'"+	#'%.�+($+	%2	,0+	�!"+	.0+'	,0+3	1++	!	4�!"#	
(��-+��	 �'	 !((�,�%'�	 ,0�1	 !'!�31�1	 �������

�	 (+�+'(1	 %'	 ,0+	 %22�"+�1	 !'1.+��'$	 ,0+	 2%�7	 A&+1,�%'1	
0%'+1,�3	!'(	!""&�!,+�3�	�2	%22�"+�1	�'	��+(%7�'!',�3	4�!"#	'+�$04%�0%%(1	!�.!31	!'1.+�	!""&�!,+�3	
4&,	%22�"+�1	�'	%,0+�	'+�$04%�0%%(1	!�.!31	!'1.+�	'%	,0+'	,0�1	.���	1#+.	,0+	!'!�31�1�		

�0+	4+'+2�,	%2	,0�1	1,3�+	%2	!'!�31�1	�1	,0!,	�,	(�(	'%,	�+A&��+	&1	,%	+1,�7!,+	,0+	�!"+	(�1,��4&,�%'	
%2	,0+	(��-�'$	�%�&�!,�%'	%�	!'3	#�'(	%2	4+'"07!�#�	 �,	(��+",�3	!((�+11+1	,0+	A&+1,�%'	%2	.0+,0+�	
,0+	(��-+�?1	 �!"+	 �'2�&+'"+1	 !'	%22�"+�?1	(+"�1�%'	 ,%	 1,%�	 !	-+0�"�+�	�0+	(�22+�+'"+1	(%"&7+',+(	 �'	
�!4�+	�	"%&�(	�+1&�,	2�%7	�!"�!�	4�!1	!'(	7!3	��%-�(+	1%7+	+-�(+'"+	%2	�!"�!�	��%2���'$�	�%.+-+��	
,0�1	 !'!�31�1	 �1	 ���	 "%7��+,+�3	 1!,�12!",%�3	 4+"!&1+	 %2	 ,0+	 ��%4�+71	 .�,0	 1+�2<�+�%�,1�	 �0+	 '+@,	
1+",�%'	!�71	,%	�+�!@	,0!,	!11&7�,�%'	&1�'$	'!,&�!�	��$0,�'$	,%	7%(+�!,+	!'	%22�"+�?1	!4���,3	,%	�(+',�23	
,0+	�!"+	%2	!	(��-+�� 



	
68

5���6	 �����	
������	��	�������	��������	

�0�1	1+",�%'	(+1"��4+1	,0+	7+,0%(	2%�	7+!1&��'$	�!"�!�	��%2���'$	�'	1,%�1	��%�%1+(	43	��%$$+�	
!'(	��($+.!3	 9����:�	�!,�%�	%22�"+�1	 "�!�7	 ,0!,	 !,	'�$0,	 ,0+3	 "!'	 �!�+�3	(+,+�7�'+	 ,0+	 �!"+	%2	 ,0+	
(��-+�	�'	!(-!'"+�	�1	!	�+1&�,�	!1	,0+	(!3	,�!'1�,�%'1	2�%7	(!3��$0,	,%	(!�#'+11	,0+	%22�"+�1?	!4���,3	,%	
�(+',�23	!	(��-+�?1	�!"+	�'	!(-!'"+	(+"�+!1+1�	�!,0+�	,0!'	�+�3	%'	%22�"+�1	,%	1+�2<�+�%�,	.0+,0+�	,0+3	
0!(	!(-!'"+	#'%.�+($+	%2	,0+	(��-+�?1	�!"+�	.+	"!'	�+�3	%'	-!��!,�%'	 �'	'!,&�!�	 ��$0,�'$	,%	"%',�%�	
,0+��	 !4���,3	 ,%	 %41+�-+	 !	 (��-+�?1	 �!"+�	 �%�	 ,0+	 7+,0%(	 ,%	 "%��+",�3	 +1,�7!,+	 ,0+	 +22+",	 %2	 �!"�!�	
��%2���'$�	 %22�"+�1	 (%	 ���	 '++(	 ,%	 4+	 "%7��+,+�3	 F�!"+	 4��'(G	 !,	 '�$0,	 !'(	 0!-+	 "%7��+,+	 �!"+	
�(+',�2�"!,�%'	�'	!(-!'"+	(&��'$	,0+	(!3�	�0+	7+,0%(	%'�3	'++(1	!	��+�����	!4���,3	,%	1++	,0+	(��-+�?1	
�!"+	!2,+�	(!�#�	

�%	(+,+�7�'+	.0+,0+�	!'	%22�"+�?1	!4���,3	,%	�(+',�23	,0+	(��-+�?1	�!"+	�'	!(-!'"+	�'2�&+'"+1	,0+��	
(+"�1�%'	 ,%	7!#+	 !	1,%��	.+	"%7�!�+	 ,0+	 �!"+	(�1,��4&,�%'	%2	(��-+�1	1,%��+(	 �'	(!3��$0,	.�,0	 ,0+	
�!"+	(�1,��4&,�%'	%2	(��-+�1	1,%��+(	!2,+�	(!�#�	��'"+	,0+	�!"+	(�1,��4&,�%'	%2	(��-+�1	%'	,0+	�%!(	7!3	
"0!'$+	%-+�	 ,0+	 "%&�1+	 %2	 ,0+	 (!3�	 (��+",�3	 "%7�!��'$	 (!3,�7+	 ,%	'�$0,,�7+	 1,%�1	 "%'2%&'(1	 ,0+	
+22+",	 %2	 �!"�!�	 ��%2���'$	 .�,0	 "0!'$+1	 �'	 ,0+	 (��-�'$	 �%�&�!,�%'�	 �%	 7�,�$!,+	 ,0�1	 ��%4�+7	 .+	
"%7�!�+	 %'�3	 ,0%1+	 1,%�1	 %""&���'$	 '+!�	 ,0+	 4%&'(!�3	 %2	 (!3��$0,	 !'(	 (!�#'+11�	 !	 ,�7+	 �',+�-!�	
(&��'$	.0�"0	,0+	(��-�'$	�%�&�!,�%'	"!''%,	"0!'$+	,%%	A&�"#�3�	�%	4+	��+"�1+	.+	(+2�'+	(!�#'+11	,%	
4+$�'	!,	 ,0+	+'(	%2	"�-��	,.���$0,��	�&��'$	,0+	1,&(3	�+��%(	,0+	+'(	%2	"�-��	,.���$0,	%""&�1	4+,.++'	
);�5�7	!'(	5;�/�7	(+�+'(�'$	%'	,0+	1+!1%'	1%	.+	"%'1�(+�	1,%�1	%'�3	�'	,0�1	�',+�-!��	�+	(%	'%,	
"%'1�(+�	 1,%�1	 %""&���'$	 4+,.++'	 1&'1+,	 !'(	 ,0+	 +'(	 %2	 "�-��	 ,.���$0,�	 &1&!��3	 �!1,�'$	 !4%&,	 ��	
7�'&,+1�	1�'"+	.+	"!''%,	(+,+�7�'+	(!�#'+11	%�	-�1�4���,3	(&��'$	,0�1	�+��%(�	�%	1&77!��E+�	.+	�!4+�	
1,%�1	%""&���'$	4+,.++'	);�5�7	!'(	1&'1+,	!1	F(!3��$0,	1,%�1G	!'(	1,%�1	%""&���'$	4+,.++'	,0+	+'(	
%2	"�-��	,.���$0,	!'(	5;�/�7	!1	F(!�#'+11	1,%�1�G	�+	%'�3	�'"�&(+(	7%-�'$	-�%�!,�%'1	�'	,0�1	!'!�31�1	
1�'"+	 ,0+	 ��#+��0%%(	 %2	 !'	%22�"+�	 �+"%$'�E�'$	 !	7+"0!'�"!�	 %�	 �+$�1,�!,�%'	 -�%�!,�%'	 "0!'$+1	 2�%7	
(!3��$0,	,%	(!�#'+11	9+�$�	0+!(��$0,	-�%�!,�%'1	%'�3	%""&�	!,	'�$0,	!'(	7!3	4+	7%�+	��#+�3	!11%"�!,+(	
.�,0	(��-+�1	%2	!	�!�,�"&�!�	�!"+:�	

���
��/-�
�������������'�������
�+)���������	�����)����������+����������������&�����)���'����
�
��	3��

����&������������������&��+�&��
����������'����8-,2�������2-7:����0�
���&������)��
����������'����������������)�����������&�
��'�
�+)���9�4&�
��;73.2:�

	 ��$0,	 �!�#	
�	 ���	 )=)	
�+�"+',	%2	1,%��+(	
(��-+�1	,0!,	.+�+	4�!"#	

)�M	 )�M	

5)M	"%'2�(+'"+	
�',+�-!�	

9�)�=M�	))�)M:	 9)���M�	)8�6M:	

	

�!4�+	6	$�-+1	,0+	4!1�"	�(+!	%2	,0�1	"%7�!��1%'�	�&��'$	(!3��$0,	0%&�1	4�!"#	(��-+�1	"%7�%1+(	
)�M	%2	,0+	1,%�1	.0��+	!,	'�$0,	,0+3	"%7�%1+(	)�M	%2	,0+	1,%�1�	�0�1	�1	'%,	!	1,!,�1,�"!��3	1�$'�2�"!',	

																																																		
�	�+"0'�"!��3	,0�1	%""&�1	.0+'	,0+	"+',+�	%2	,0+	1&'	�1	/	(+$�++1	4+�%.	,0+	0%��E%'�	4&,	��!",�"!��3	�,	�1	.0+'	%'+	"!'	1++	,0+	4��$0,+1,	
1,!�1	!'(	!�,�2�"�!�	��$0,	�1	'++(+(	,%	�+�2%�7	7%1,	%&,1�(+	!",�-�,�+1�	



	
65

(�22+�+'"+	!'(�	"%&',+�	,%	,0+	�!"�!�	��%2���'$	"%'"+�'1�	4�!"#	(��-+�1	(%	1++7	1��$0,�3	�+11	!,	��1#	2%�	
4+�'$	1,%��+(	(&��'$	(!3��$0,�	

�0�1	 "%7�!��1%'	 (+�+'(1	 %'	 ,.%	 #+3	 !11&7�,�%'1�	 ���1,�	 ,0+	 1&41,!',�!�	 &'(+��+�%�,�'$	 "!'	
!22+",	 ,0�1	 !'!�31�1	 �2	 ,0+	 %22�"+�1	 ,0!,	 !�+	 '%,	 �+�%�,�'$	 ,0+��	 1,%�1	 !�+	 ,0+	 %'+1	.�,0	 ,0+	 $�+!,+1,	
(�22+�+'"+	�'	,0+��	1,%�	�!,+1	%2	4�!"#	(��-+�1	4+,.++'	(!3��$0,	!'(	(!�#'+11�	�+"%'(�	�'	%�(+�	2%�	,0+	
(�22+�+'"+	 ,%	 �+��+1+',	 !	 �!"�!�	��%2���'$	 +22+",�	 ,0+	7�@	%2	4�!"#	 !'(	'%'<4�!"#	(��-+�1	 !,	 ��1#	 2%�	
4+�'$	 1,%��+(	 7&1,	 �+7!�'	 ,0+	 1!7+�	 �0+	 -%�&7+	 %2	 ,�!22�"	 7!3	 �'"�+!1+	 %�	 (+"�+!1+�	 4&,	 ,0+	
�+�!,�-+	�+��+1+',!,�%'	�'	,0+	!,<��1#	�%�&�!,�%'	7&1,	�+7!�'	"%'1,!',�	�,0+�.�1+�	�2	,0+	��%�%�,�%'	
%2	(��-+�1	%'	 ,0+	�%!(	.0%	!�+	.0�,+	 �1	7&"0	$�+!,+�	!2,+�	(!�#�	 ,0+'	,0+	%41+�-+(	+A&!��,3	 �'	 ,0+	
�+�"+',!$+	%2	4�!"#	1,%��+(	"%&�(	4+	(&+	1%�+�3	,%	10�2,1	�'	,0+	(��-�'$	�%�&�!,�%'	!'(	.%&�(	7!1#	
!'3	+22+",	%2	�!"�!�	4�!1�	�%	��+-+',	"0!'$+1	 �'	+@�%1&�+	2�%7	"!&1�'$	1&"0	��%4�+71�	.+	2%"&1+(	
,0+	 !'!�31�1	%'	 ,0+	0%&�	4+2%�+	 !'(	 ,0+	0%&�	!2,+�	 ,0+	+'(	%2	 "�-��	 ,.���$0,�	&'(+�	 ,0+	!11&7�,�%'	
,0!,	,0+	7�@	%2	4�!"#	!'(	'%'<4�!"#	(��-+�1	(%+1	'%,	"0!'$+	(�!1,�"!��3	%-+�	,0!,	,�7+	�',+�-!��	

 

5:00p 6:00pm 7:00pm 8:00pm 9:00pm 

-4
 

-2
 

0  
2  

4  

Clock time 

H
ou

rs
 s

in
ce

 d
ar

kn
es

s 

53% black 

54% black 

	

*�+����:-��
����������������
��	�������������	����3��)����
��������������������
��	����&��������
�)�����������
��� �������������4�
��	����&���3��)���)�������+���� ���������� �)���� ��������������+�
�������)�����������&�
��'�
�+)�3�������)���������)�&�
�������
��	�����������������������������
�+)��
���������������������	����3��)��&������
�
��������	�����������������:-/7�����������������)��
��0�3�<)��� ��� ��� ���
�+)�� ��� �)��� ����� �����&�
��8/=���� �)�� ������ ��&�
&����
��	����&��������
')������'������	�����)�������������&�
�81=�����)����������&�
&����
��	����&���3��)��+�������)��
����������������)�����
�+)����&��+������������+�����������3�

�%	 �7��%-+	 &�%'	 ,0+	 !'!�31�1	 .+	 !�1%	 !(*&1,+(	 2%�	 F"�%"#	 ,�7+�G	 �%�	 +@!7��+�	 .+	 "%'1�(+�	
(��-+�1	 1,%��+(	 !,	 /;6��7	 !'(	 "%7�!�+	 ,0+	 2�!",�%'	%2	 4�!"#	 (��-+�1	 !7%'$	 ,0+7	%'	(!31	.0+'	
/;6��7	 �1	 (&��'$	 (!3��$0,	 !'(	 %'	 (!31	 .0+'	 /;6��7	 �1	 !2,+�	 (!�#�	 �0�1	 �+2�'+7+',	 �+�!@+1	 ,0+	
!11&7�,�%'	,0!,	,0+	7�@	%2	4�!"#	!'(	'%'<4�!"#	(��-+�1	�+7!�'1	"%'1,!',�	�+A&���'$	�,	,%	0%�(	%'�3	
.�,0�'	17!��	 �',+�-!�1	%2	 ,0+	"�%"#	,�7+�	��$&�+	/	(+��",1	,0�1	'%,�%'�	�0+	-+�,�"!�	 ��'+1	7!�#	!	��<
7�'&,+	 �',+�-!�	 !�%&'(	 /;6��7�	 �%7+	 1,%�1	 %""&���'$	 �'	 ,0�1	 �',+�-!�	 %""&�	 (&��'$	 (!3��$0,	
9&'10!(+(:	 !'(	 %,0+�1	 �'	 (!�#'+11	 910!(+(:�	 �2	 .+	 !11&7+	 ,0!,	 ,0+	 7�@	 %2	 4�!"#	 !'(	 '%'<4�!"#	



	
��

(��-+�1	 !,	 ��1#	 2%�	 4+�'$	 1,%��+(	 (%+1	 '%,	 "0!'$+	 4+,.++'	 ,0+	 (!�#	 !'(	 (!3��$0,	 1,%�1�	 ,0+'	 ,0+	
2�!",�%'	%2	4�!"#	(��-+�1	91%��(	(%,1:	1,%��+(	(&��'$	(!3��$0,	10%&�(	4+	"�%1+	,%	,0+	2�!",�%'	1,%��+(	
!2,+�	(!�#�	�11+',�!��3	.+	"%7�&,+	,0+	(�22+�+'"+	�'	,0+	2�!",�%'	%2	4�!"#	(��-+�1	!7%'$	,0+	(!3��$0,	
!'(	(!�#'+11	 1,%�1	 !,	 +!"0	 -!�&+	 %2	 "�%"#	 ,�7+�	 �%%#�'$	 2%�	 ,�7+	 �',+�-!�1	 �'	.0�"0	 "0!'"+	 !�%'+	
"!''%,	+@��!�'	,0+	%41+�-+(	(�22+�+'"+1�	�+	2%&'(	,0!,�	%'	!-+�!$+	%-+�	"�%"#	,�7+	�',+�-!�1�	4�!"#	
(��-+�1	.+�+	'%	7%�+	��#+�3	,%	4+	1,%��+(	(&��'$	(!3��$0,	,0!'	!2,+�	(!�#�	�'	2!",�	,0+	�+�!,�-+	��1#	%2	
!	4�!"#	(��-+�	4+�'$	1,%��+(	9�+�!,�-+	,%	!	'%'<4�!"#	(��-+�:	.!1	1��$0,�3	�+11	(&��'$	(!3��$0,	0%&�1�	
1�7��!�	,%	.0!,	�!4�+	6	�'(�"!,+1�	

2313/3,� �������&������ ��)������
������������������

�&�	!'!�31�1	"%'"�&(+(	,0!,	,0+	4�!"#	(��-+�?1	10!�+	%2	1,%�1	�+7!�'+(	,0+	1!7+	(&��'$	(!3��$0,	
!'(	!2,+�	(!�#�	�%.+-+��	+A&!��,3	�'	,0+��	10!�+	%2	(!3��$0,	!'(	(!�#'+11	1,%�1	"%&�(	1,���	�7��3	!	�!"+	
4�!1	�2	,0+�+	.+�+	7!'3	2+.+�	4�!"#	(��-+�1	!,	��1#	2%�	4+�'$	1,%��+(	(&��'$	,0+	(!3�	�%�	+@!7��+�	�2	
4�!"#	(��-+�1	"%7���1+(	��M	%2	 ,0+	 !,<��1#	(��-+�1	(&��'$	(!3��$0,	!'(	=�M	!2,+�	(!�#�	+A&!��,3	 �'	
,0+��	 10!�+	%2	(!3��$0,	!'(	(!�#'+11	1,%�1	.%&�(	 �'(�"!,+	!	��%4�+7�	�1	(+1"��4+(	!4%-+	.+	 ,%%#	
1+-+�!�	7+!1&�+1	,%	+'1&�+	,0!,	4�!"#	(��-+�1?	10!�+	%2	,0+	!,<��1#	�%�&�!,�%'	(�(	'%,	"0!'$+	4+,.++'	
,0+	 1,%�1	.+	 &1+(	 2%�	 (!3��$0,	 !'(	(!�#'+11	 1,%�1	 9!(*&1,�'$	 2%�	 "�%"#	 ,�7+	 !'(	 "%'1�(+��'$	 %'�3	
,0%1+	1,%�1	%""&���'$	'+!�	,0+	4%&'(!�3	%2	(!3��$0,	!'(	(!�#'+11:�		

�+	!�1%	 "%7��+,+(	 !	 1+'1�,�-�,3	 !'!�31�1	 ,%	7!#+	 1&�+	 %&�	 �+1&�,1	.+�+	 �'1+'1�,�-+	 ,%	�%,+',�!�	
(�22+�+'"+1	 �'	 +@�%1&�+�	�+	 !1#+(	 43	 0%.	7&"0	 ,0+	 �+�"+',!$+	 %2	 4�!"#	 (��-+�1	 +@�%1+(	.%&�(	
'++(	 ,%	 "0!'$+	 4+,.++'	 (!3��$0,	 !'(	 (!�#'+11	 2%�	 %&�	 "%'"�&1�%'	 %2	 '%	 �!"�!�	 ��%2���'$	 ,%	 4+	
�+-+�1+(�	�+	2%&'(	,0!,	,0+	�+�"+',!$+	%2	4�!"#	(��-+�1	(&��'$	(!3��$0,	.%&�(	0!-+	,%	4+	!,	�+!1,	��	
�+�"+',!$+	�%�',1	�+11	,0!'	,0+	�+�"+',!$+	%2	4�!"#	(��-+�1	!2,+�	(!�#	9+�$��	)�M	!2,+�	(!�#	4&,	%'�3	
��M	 (&��'$	 ,0+	 (!3��$0,:	 �'	 %�(+�	 2%�	 ,0+	 "%'"�&1�%'1	 ,%	 "0!'$+�	 �+	 4+��+-+	 !	 "0!'$+	 %2	 ,0�1	
7!$'�,&(+	�1	&'��#+�3	+1�+"�!��3	1�'"+	.+	0!-+	"%',�%��+(	2%�	"�%"#	,�7+�	�%�#�	1"0%%��	!'(	4&1�'+11	
0%&�1	1+,	,0+	1"0+(&�+1	2%�	7!'3�	,0&1	�,	�1	&'��#+�3	,0!,	,0+	4�!"#	(��-+�	�%�&�!,�%'	.%&�(	�'"�+!1+	
43	��	�+�"+',!$+	�%�',1	%'	(!31	.0+'	/;6��7	%""&�1	!2,+�	(!�#	�+�!,�-+	,%	(!31	.0+'	/;6��7	%""&�1	
�'	(!3��$0,�	

�0+	!'!�31�1	&,���E+(	1,%�1	2�%7	B&'+	,0�%&$0	�+"+74+��	�1	!	�+1&�,	7!'3	%2	,0+	(!3��$0,	1,%�1	
%""&�	(&��'$	1&77+�	7%',01	!'(	(!�#'+11	1,%�1	%""&�	�'	2!��	7%',01�	�0��+	1+!1%'!�	(�22+�+'"+1	�'	
,�!22�"	-%�&7+	.���	'%,	 !22+",	 ,0+	!'!�31�1�	 1+!1%'!�	"0!'$+1	 �'	 ,0+	 �!"+	(�1,��4&,�%'	%2	(��-+�1	"!'�	
�+	�+�+!,+(	,0+	!'!�31�1	&1�'$	%'�3	�",%4+�	!'(	�%-+74+�	(!,!	1�'"+	!",�-�,�+1	�'	,0%1+	7%',01	!�+	
�+�!,�-+�3	"%'1,!',	9.�,0	,0+	+@"+�,�%'	%2	�!��%.++'	!'(	�0!'#1$�-�'$:�	�0+	!'!�31�1	1,���	"%'"�&(+1	
,0!,�	 �2	!'3,0�'$�	4�!"#	(��-+�1	!�+	 �+11	 ��#+�3	 ,%	4+	1,%��+(	(&��'$	(!3��$0,�	�0�1	"%'"�&1�%'	 �1	 1,���	
1&4*+",	,%	��%4�+71	�'	,0+	&'(+��+�%�,�'$	%2	,0+	1,%�1�	

5����	 �
�����	
��
�������	� ���	������
	�����	

�0+	+-�(+'"+	"%'"+�'�'$	�!"�!�	��%2���'$	�'	,�!22�"	1,%�1	�1	7�@+(	!'(	(+�+'(1	%'	,0+	7+,0%(	2%�	
7+!1&��'$	 ,0+	%22�"+�1?	!4���,3	,%	 �(+',�23	�!"+	 �'	!(-!'"+�	�0��+	!'!�31�1	&,���E�'$	1+�2<�+�%�,1	2�%7	
%22�"+�1	�'(�"!,+1	+-�(+'"+	�'	2!-%�	%2	!	�!"+	4�!1�	�,	!��+!�1	2�%7	%&�	!'!�31�1	4!1+(	%'	-!��!,�%'	�'	
'!,&�!�	 ��$0,�'$	 ,0!,	 !'	 %22�"+�?1	 !4���,3	 ,%	 �(+',�23	 ,0+	 �!"+	 %2	 ,0+	 (��-+�	 �'	 !(-!'"+	 (%+1	 '%,	
�'2�&+'"+	 .0%7	 ,0+3	 !�+	 1,%���'$�	 �%.+-+��	 4%,0	 %2	 ,0+1+	 "%'"�&1�%'1	 7!3	 4+	 1+'1�,�-+	 ,%	 ,0+	
1&41,!',�!�	&'(+��+�%�,�'$	%2	1,%�1	�'	�!#�!'(�	



	
��

�1	.�,0	%,0+�	!'!�31+1	!11+11�'$	�!"+	4�!1	�'	,0+	(+"�1�%'	,%	1,%��	,0+	�+1&�,1	(%	�+�3	%'	"+�,!�'	
!11&7�,�%'1�	 �0+	 2�'(�'$1	 !11&7+	 ,0!,	 ,0+	 2�!",�%'	 %2	 4�!"#	 (��-+�1	 �'	 ,0+	 !,<��1#	 �%�&�!,�%'	
9(��-�'$�	 +@0�4�,�'$	 1,%��!4�+	 4+0!-�%��	 !'(	 +@�%1+(	 ,%	 �!.	 +'2%�"+7+',:	 (%+1	 '%,	 "0!'$+	 2�%7	
(!3��$0,	,%	(!�#'+11�	�+	0!-+	�+�!@+(	,0�1	!11&7�,�%'	,%	1%7+	(+$�++	43	"%',�%���'$	2%�	"�%"#	,�7+	
�'	,0+	!'!�31�1�	,0+	�(+!	4+�'$	,0!,	"�%"#	,�7+	�1	7%�+	��#+�3	,%	!22+",	,0+	7�@	%2	4�!"#	!'(	'%'<4�!"#	
(��-+�1	%'	,0+	�%!(	�!,0+�	,0!'	(!�#'+11�	�%�,&'!,+�3�	!11+11�'$	,0+	1+'1�,�-�,3	%2	,0+	�+1&�,1	,%	,0�1	
!11&7�,�%'	 �1	 2!���3	 1,�!�$0,2%�.!�(	 !'(	 .+	 2�'(	 ,0!,	 2%�	 7%(+�!,+�3	 1�E+(	 (+-�!,�%'1	 2�%7	 ,0�1	
!11&7�,�%'	 ,0!,	%&�	 "%'"�&1�%'	(%+1	'%,	"0!'$+�	�%.+-+��	 �!�$+	"0!'$+1	 �'	 ,0+	 2�!",�%'	%2	4�!"#	
(��-+�1	 4+,.++'	 (!3��$0,	 !'(	 (!�#'+11	 !,	 !	 2�@+(	 "�%"#	 ,�7+	 "!'	 4�!1	 ,0+	 "%'"�&1�%'1	 !'(	 7!1#	
+-�(+'"+	%2	�!"�!�	��%2���'$�	��1%�	.+	'%,+(	+!���+�	,0!,	1,%�1	!�+	1&41,!',�!��3	&'(+��+�%�,+(	�'	,0�1	
(!,!1+,�	 �0+	 7+,0%(%�%$3	 �1	 '%,	 1+'1�,�-+	 ,%	 (�22+�+'"+1	 �'	 �+�%�,�'$	 �!,+1	 !7%'$1,	 ,0+	 �!"+1�	
��+"�2�"!��3�	 �2	 �+�%�,�'$	 �!,+1	 2%�	 4�!"#	 !'(	 '%'<4�!"#	 (��-+�1	 (%	 '%,	 -!�3	 4+,.++'	 (!3��$0,	 !'(	
(!�#'+11�	 ,0+'	,0�1	 �1	1&22�"�+',	2%�	&'(+��+�%�,�'$	'%,	,%	!22+",	,0+	+1,�7!,+	%2	 ,0+	�!"�!�	��%2���'$	
+22+",�	�%.+-+��	�2	%22�"+�1	'%,	�+�%�,�'$	,0+��	1,%�1	!�+	!�1%	,0+	%22�"+�1	.�,0	,0+	$�+!,+1,	�!"+	4�!1	
,0+'	 ,0�1	7+,0%(	.���	&'(+�1,!,+	 ,0+	+@,+',	%2	�!"�!�	��%2���'$�	��%$$+�	!'(	��($+.!3	9����:	%22+�	
(+,!��1	%2	,0�1	��%�+�,3�	

�0+	 !""&�!"3	 %2	 ,0+	 �!"�!�	 ��%2���'$	 +1,�7!,+	 ��+1+',+(	 0+�+	 �1	 "%',�'$+',	 %'	 1%7+	 �7�%�,!',	
!11&7�,�%'1�	 �%.+-+��	 ,0+	 -!��%&1	 4+'"07!�#�'$	 !���%!"0+1	 &,���E+(	 +�1+.0+�+	 !�1%	 �+�3	 %'	
!11&7�,�%'1�	�%�	+@!7��+�	 ,0+3	7�$0,	 �+A&��+	(�22�"&�,	 ,%	1!,�123	 !11&7�,�%'1	 ��#+	 ,0+	!$+<!(*&1,+(	
�!"+	(�1,��4&,�%'	�+�%�,+(	�'	,0+	"+'1&1	7&1,	7!,"0	,0+	!,<��1#	(��-�'$	�%�&�!,�%'�	�-+'	+@�+'1�-+	
,�!22�"	1&�-+31	1,���	7&1,	(+!�	.�,0	�11&+1	%2	(�22+�+',�!�	(��-�'$	4+0!-�%�	!'(	(�22+�+',�!�	+@�%1&�+	,%	
�!.	+'2%�"+7+',�	�+	4+��+-+	,0+	!'!�31�1	4!1+(	%'	-!��!,�%'	 �'	'!,&�!�	 ��$0,�'$	!�71	(��+",�3	!,	 ,0+	
�%%,	A&+1,�%'�	.0+,0+�	#'%.�'$	,0+	�!"+	%2	,0+	(��-+�	�'2�&+'"+1	.0+,0+�	!'	%22�"+�	7!#+1	!	-+0�"�+	
1,%��	

.�$� "1"�:+�+�&���"#7�3�"+��1��&+�>+�&��"#��8��:�

�'	,0�1	1+",�%'	.+	+@!7�'+	.0+,0+�	%22�"+�1	+'$!$+	�'	�!"�!�	��%2���'$	�'	,0+	2%��%.�'$	�%1,<1,%�	
!",�-�,�+1;	

§ �11&�'$	.!�'�'$1K	
§ �11&�'$	"�,!,�%'1K	
§ 7!#�'$	!��+1,1K	
§ !22+",�'$	,0+	(&�!,�%'	%2	,0+	1,%�1K	!'(		
§ "%'(&",�'$	1+!�"0+1�		

�1	 .�,0	 ,0+	 !'!�31�1	 %2	 ,0+	 (+"�1�%'	 ,%	 1,%��	 ,0+1+	 �+1&�,1	 !�+	 1+'1�,�-+	 ,%	 ,0+	 '!,&�+	 %2	 ,0+	
1&41,!',�!�	'&74+�	%2	&'�+�%�,+(	1,%�1�	

�%	(+,+�7�'+	.0+,0+�	,0+�+	�1	!	�!"+	4�!1	�'	�%1,<1,%�	%&,"%7+1�	.+	!,,+7�,	,%	�1%�!,+	,0+	+22+",	
%2	�!"+	2�%7	!��	%,0+�	2!",%�1	,0!,	7!3	"%',��4&,+	,%	(�22+�+'"+1	�'	,0+	.!3	%22�"+�1	,�+!,	(��-+�1�	�%�	
+@!7��+�	 ,0+	 2%��%.�'$	2!",%�1�	 �+2+��+(	 ,%	!1	 F"%'2%&'(�'$	 2!",%�1�G	7!3	 �'(+�+'(+',�3	%�	 *%�',�3	
"%',��4&,+	,%	0%.	%22�"+�1	�',+�!",	.�,0	,0+	(��-+�1	,0+3	1,%�;	

§ ,0+	�%"!,�%'	%2	,0+	1,%�K	
§ ,0+	,�7+	%2	,0+	1,%�K	
§ .0+,0+�	,0+	(��-+�	�1	!'	�!#�!'(	�+1�(+',K	



	
��

§ ,0+	!$+	%2	,0+	(��-+�K	
§ ,0+	�+!1%'	2%�	,0+	1,%�K	!'(		
§ ,0+	(��-+�?1	1+@�	

�'	%&�	!'!�31�1�	.+	!,,+7�,+(	,%	7!,"0	(��-+�1	2�%7	(�22+�+',	�!"+1	%'	!��	%2	,0+	!4%-+	2!",%�1	
!'(	,0+'	"%7�!�+(	,0+	%&,"%7+1	%2	,0+	7!,"0+(	(��-+�1?	1,%�1�	�0+	�&��%1+	%2	,0+	F7!,"0�'$G	.!1	
,%	+'1&�+	,0!,	,0+	(�22+�+'"+1	�'	1,%�	%&,"%7+1	.+�+	,0+	�+1&�,	%2	�!"+	!'(	'%,	,0+	�+1&�,	%2	%'+	%2	
,0+	 2%�+$%�'$	 2!",%�1�	 �+	 7!,"0+(	 (��-+�1	 43	 &1�'$	 !	 1,!,�1,�"!�	 7!,"0�'$	 7+,0%(	 #'%.'	 !1	
F��%�+'1�,3	1"%�+	!(*&1,7+',G	.0�"0	�1	(�1"&11+(	�'	1+",�%'	5�)���	

	 �'+	��7�,!,�%'	%2	,0+	��%�+'1�,3	1"%�+	!(*&1,7+',	7+,0%(	�1	,0!,	�,	%'�3	!��%.1	&1	,%	"%��+",	
2%�	(�22+�+'"+1	 �'	�����&��� 2+!,&�+1	%2	-+0�"�+	 1,%�1�	 �,	(%+1	'%,	!��%.	&1	 ,%	"%��+",	 2%�	&'%41+�-+(	
2+!,&�+1	1&"0	!1	.0+,0+�	 ,0+	(��-+�	.!1	!$$�+11�-+	%�	.0+,0+�	,0+	%22�"+�	1&77%'+(	!	�5	&'�,	 ,%	
,0+	1"+'+�	�0+�+2%�+�	%,0+�	�7�%�,!',	-!��!4�+1	7!3	+@�1,	.0�"0	!�+	'%,	"!�,&�+(	�'	�!#�!'(?1	1,%�	
2%�7	 !'(�	 "%'1+A&+',�3�	 ,0+	 +@�1,+'"+	 %2	 ,0+�+	 &'%41+�-+(	 -!��!4�+1	 7!3	 4�!1	 ,0+	 �+1&�,1	 %2	 %&�	
!'!�31�1�	

�'	%�(+�	,%	�1%�!,+	,0+	+22+",	%2	�!"+�	.+	"!''%,	'!Q-+�3	"%7�!�+	,0+	�%1,<1,%�	!",�-�,�+1	!"�%11	
,0+	�!"+	$�%&�1�	B&1,	!1	�!.	+'2%�"+7+',	+22%�,	��!31	!	�%�+	�'	.0�"0	�!"+	$�%&�	�1	!,	7%1,	!,	��1#	2%�	
�%��"+	,%	1,%��	�%1,<1,%�	�%��"+	��!",�"+	7!3	-!�3	43	'+�$04%�0%%(�	�'	0�$0	"��7+	'+�$04%�0%%(1�	
�%��"+	7!3	 !���%!"0	 -+0�"�+1	7%�+	 "!&,�%&1�3	 �+$!�(�+11	 %2	 ,0+	 (��-+�?1	 �!"+�	 �0+3	7!3	 4+	7%�+	
��#+�3	,%	�!,	1+!�"0	2%�	.+!�%'1	�+$!�(�+11	%2	�!"+�	�0+3	7!3	4+	7%�+	,0%�%&$0	�'	"0+"#�'$	%&,	,0+	
-+0�"�+	�+$�1,�!,�%'	!'(	(��-+�?1	��"+'1+�	7�$0,	0!-+	!	�%'$+�	��1,	%2	�+"+',	1&1�+",	(+1"���,�%'1	,0!,	
,0+	1,%��+(	(��-+�	7!3	7!,"0�	!'(	7!3	4+	7%�+	��#+�3	,%	(+-+�%�	��%4!4�+	"!&1+�	!��	�+$!�(�+11	%2	
�!"+�	�1	!	�+1&�,�	,0+	1,%�	�%"!,�%'	7!3	�'2�&+'"+	!��	%2	,0+	7+!1&�+(	�%1,<1,%�	!",�-�,�+1	+-+'	�'	,0+	
!41+'"+	%2	!	�!"+	4�!1�	�0+'	4�!"#	!'(	'%'<4�!"#	(��-+�1	(��-+	�'	(�22+�+',	'+�$04%�0%%(1	.+	7&1,	
!(*&1,	2%�	(�22+�+'"+1	�'	�%1,<1,%�	!",�-�,3	,0!,	�1	!,,��4&,!4�+	,%	,0+	�%"!,�%'	(�22+�+'"+1�	


!��!,�%'	�'	�%1,<1,%�	��!",�"+1	!"�%11	'+�$04%�0%%(1�	F'+�$04%�0%%(	��%2���'$�G	"%&�(	�,1+�2	4+	
!	 �+!1%'!4�+	 "%77&'�,3	 "%'"+�'	 +-+'	 �2	 .�,0�'	 +!"0	 '+�$04%�0%%(	 �%��"+	 %22�"+�1	 !���3	 ,0+��	
��!",�"+1	 +A&�,!4�3	 ,%	 4�!"#	 !'(	'%'<4�!"#	 (��-+�1	 !��#+�	�%	 "%74!,	 �!"+	 (�1�!��,�+1�	.+	7&1,	 2��1,	
(+,+�7�'+	 .0+,0+�	 (�1�!��,�+1	 !�+	 (&+	 ,%	 ,0+	 4�!1+1	 %2	 �'(�-�(&!�	 %22�"+�1	 %�	 �%��"�+1	 !,	 ,0+	
(+�!�,7+',	�+-+��	�%��"+	+@+"&,�-+1	"!'	7!'!$+	1%7+	%2	,0+1+	'+�$04%�0%%(	��%2���'$	+22+",1	43�	2%�	
+@!7��+�	�+!��%"!,�'$	�%��"+�	�'1,�,&,�'$	�%��"�+1	%'	,0+	�+'$,0	%2	1,%��	!'(	,�!�'�'$	%'	,0+	&1+	%2	�!,	
1+!�"0+1�	�0��+	!	�!"+	4�!1	�'	�'(�-�(&!�	%22�"+�1	�1	(�22�"&�,	,%	"%��+",�	�%��"+	!'(	'+�$04%�0%%(1	"!'	
'+$%,�!,+	 ,0+	 �+-+�	 %2	 -+0�"�+	 +'2%�"+7+',	 ,0!,	 ,0+3	 .�10	 ,%	 0!-+�	 �'	 ,0�1	 !'!�31�1�	 0%.+-+��	 .+	
!11&7+	,0!,	 �2	%22�"+�1	0!'(�+	4�!"#	!'(	'%'<4�!"#	(��-+�1	+A&�,!4�3	.�,0�'	+!"0	'+�$04%�0%%(	'%	
�!"+	4�!1	+@�1,1�	

�%"!,�%'	�1	%'+	%2	1+-+�!�	'%'<�!"+	2!",%�1	2%�	.0�"0	�%1,<1,%�	!",�-�,3	7�$0,	�+$�,�7!,+�3	-!�3�	
�+	!�1%	!(*&1,	2%�	,0+	(��-+�?1	1+@�	!$+�	,�7+	%2	,0+	1,%��	.0+,0+�	,0+	(��-+�	�1	!'	�!#�!'(	�+1�(+',�	
!'(	,0+	�+!1%'	2%�	,0+	1,%��	�'+	7!3	�+!1%'!4�3	A&+1,�%'	.0+,0+�	�%1,<1,%�	!",�-�,3	10%&�(	-!�3	43	
!'3	%2	,0+1+	"0!�!",+��1,�"1�	�0+	$%!�	%2	,0�1	1+",�%'	�1	,%	�1%�!,+	,0+	+22+",	%2	�!"+	!'(�	,0+�+2%�+�	,0+	
!'!�31�1	 ,!#+1	 !��	%,0+�	 ,0�'$1	 �',%	 !""%&',�	�	 1+�!�!,+	(+4!,+	 "!'	"%'1�(+��	 2%�	 +@!7��+�	.0+,0+�	
"%'1+',	1+!�"0	�!,+1	10%&�(	-!�3	43	1+@	%�	'+�$04%�0%%(	%�	(��-+�?1	!$+�	%�	.0+,0+�	,0+3	10%&�(	4+	
�+�7�,,+(	!,	!���	��%�+'1�,3	1"%�+	!'!�31�1	 9�%1+'4!&7	!'(	�&4�'�	�586:	 �1	!	,�!'1�!�+',	!'!�3,�"!�	
,%%�	 2%�	 !(*&1,�'$	 2%�	 ,0+	 "%'2%&'(�'$	 2!",%�1	 ,%	 �1%�!,+	 ,0+	 +22+",	 %2	 �!"+	 %'	 �%1,<1,%�	 !",�-�,3�	



	
�6

�+",�%'	5�)��	 �1	 ,+"0'�"!�	!'(	'%,	+11+',�!�	2%�	&'(+�1,!'(�'$	,0+	��%"+11�	�+",�%'	5�)��	10%.1	 ,0!,	
,0+	7+,0%(	+A&!��E+1	,0+	$�%&�1	%'	,0+	"%'2%&'(�'$	2!",%�1	!'(	��%"++(1	2�%7	,0+�+�	

5�)��	 ���������C	�
���	��B�������	9��
���
��:	

�0�1	1+",�%'	�1	,+"0'�"!�	!'(	'%,	+11+',�!�	2%�	&'(+�1,!'(�'$	,0+	��%"+11�	�+",�%'	5�)��	(�1"&11+1	
,0+	�&��%1+	%2	 ,0+	7+,0%(�	 ,0!,	 �,	+A&!��E+1	 ,0+	$�%&�1	%'	 ,0+	"%'2%&'(�'$	 2!",%�1	 !'(	��%"++(1	
2�%7	,0+�+�	

�'	�",%4+�	6��	���6	!,	6;�)�7	�%��"+	1,%��+(	!	4�!"#�	7!�+	(��-+�	�'	0�1	��1	�'	�!1,	�!#�!'(	
2%�	!	7%-�'$	-�%�!,�%'�	�0+	(��-+�	�+"+�-+(	!	"�,!,�%'	4&,	,0+	1,%�	�!1,+(	7%�+	,0!'	��	7�'&,+1�	�'	
1&"0	!	1�,&!,�%'�	�(+!��3	.+	.�10	,%	#'%.	.0!,	.%&�(	0!-+	0!��+'+(	0!(	,0�1	(��-+�	4++'	.0�,+�	�+	
.%'(+�	 �2	 ,0+	1,%�	.%&�(	0!-+	4++'	10%�,+�	%�	 �2	 ,0+	%22�"+�	.%&�(	1,���	 �11&+	!	"�,!,�%'�	�0��+	.+	
"!''%,	7!#+	 ,0+	(��+",	 "%7�!��1%'	4+,.++'	.0!,	 �+!��3	%""&��+(	 !'(	 ,0+	 "%&',+�2!",&!�	.%��(	 �'	
.0�"0	,0�1	(��-+�	�1	.0�,+�	.+	"!'	,�3	,%	�%"!,+	.0�,+	(��-+�1	1�,&!,+(	1�7��!��3	,%	,0�1	4�!"#	(��-+�	!'(	
+@!7�'+	.0!,	 0!��+'+(	 ,%	 ,0+7�	�0+1+	.0�,+	 (��-+�1	.%&�(	4+	 1,%��+(	 �'	 ,0+	 1!7+	 !�+!�	 !,	 ,0+	
1!7+	 ,�7+�	 2%�	 ,0+	 1!7+	 �+!1%'�	 !'(	 0!-+	 ,0+	 1!7+	 !$+�	 1+@�	 !'(	 �!#�!'(	 �+1�(+'"+	 1,!,&1�	 �	
"%7�!��1%'	�'	�%1,<1,%�	!",�-�,�+1	4+,.++'	,0+	%41+�-+(	4�!"#	(��-+�	!'(	,0+	7!,"0+(	.0�,+	(��-+�1	
.%&�(	 �'(�"!,+	 ,0+	 +22+",	 %2	 �!"+	 �2	 ,0+	 1,%�	 2%�7	 "%',!�'1	 !��	 %2	 ,0+	 +11+',�!�	 �'2%�7!,�%'	 2%�	
(+,+�7�'�'$	,0+	�%1,<1,%�	!",�-�,3�	

�0+	!'!�31�1	��+1+',+(	0+�+	2%��%.1	,0�1	7%(+�	�%"!,�'$	1�7��!��3	1�,&!,+(	"%7�!��1%'	(��-+�1	2%�	
,0+	"%��+",�%'	%2	4�!"#	(��-+�1�	�+	,0+'	!-+�!$+	,0+	(�22+�+'"+1	4+,.++'	.0!,	!",&!��3	%""&��+(	!'(	
%&�	 4+1,	 +1,�7!,+	 %2	.0!,	.%&�(	 0!-+	 %""&��+(	 0!(	 ,0+	 (��-+�	 '%,	 4++'	 4�!"#�	�-+'	 ,0%&$0	 ,0+	
��+1+',!,�%'	 1%	 2!�	 0!1	 2%"&1+(	 %'	 ,0+	 4�!"#	 (��-+�1�	 .+	 "!'	 !�1%	 !((�+11	 .0+,0+�	 .0�,+	 (��-+�1	
9(��-�'$	 �'	 ,0+	 �%"!,�%'1	 ,0!,	 ,0+3	 &1&!��3	 (��-+	 �'	 !'(	 1,%��+(	 2%�	 ,0+	 �+!1%'1	 ,0!,	 %22�"+�1	 1,%�	
.0�,+	 (��-+�1:	 .%&�(	 4+	 ,�+!,+(	 (�22+�+',�3	 0!(	 ,0+3	 4++'	��1�!'�"	 %�	 4�!"#�	 �%�	 ,0+	 1&41+A&+',	
(+1"���,�%'	%2	,0+	7+,0%(%�%$3	.+	.���	2%"&1	%'	2�'(�'$	7!,"0+1	2%�	!	F,!�$+,G	$�%&��	�0+	�+!(+�	
"!'	 �'�,�!��3	 ,0�'#	 %2	 ,0+	 ,!�$+,	 $�%&�	 !1	 1,%��+(	 4�!"#	 (��-+�1	 4&,	 ,0+1+	 "!'	 4+	 (��-+�1	 %2	 !'3	
�!�,�"&�!�	�!"+�	

�%	 2�'(	 ,0+	 "%7�!��1%'	 $�%&�	 .+	 �+�3	 %'	 !	 ,+"0'�A&+	 #'%.	 !1	 ����������� ������ '��+)���+	
9�%1+'4!&7�	�58=:�	��%�+'1�,3	1"%�+	.+�$0,�'$	F&�.+�$0,1G	"%7�!��1%'	(��-+�1	.�,0	1,%�1	,0!,	!�+	
1�7��!�	,%	(��-+�1	 �'	 ,0+	 ,!�$+,	$�%&��	�,	,0+	1!7+	 ,�7+	�,	F(%.'.+�$0,1G	"%7�!��1%'	(��-+�1	.�,0	
1,%�1	,0!,	!�+	(�11�7��!�	,%	,0%1+	1,%�1	�'	,0+	,!�$+,	$�%&��	�0+	!7%&',	%2	.+�$0,�'$	(+�+'(1	%'	,0+	
"%7�!��1%'	 1,%�?1	 1�7��!��,3	 ,%	 ,0+	 1,%�1	 �'-%�-�'$	 ,0+	 ,!�$+,	 $�%&��	�%�	 ,0+	 ,!�$+,	 $�%&�	.+	 "!'	
"%7�&,+�	 2%�	 +@!7��+�	 ,0+	 !-+�!$+	 1,%�	 (&�!,�%'�	 �%	 +1,�7!,+	 ,0+	 1,%�	 (&�!,�%'	 2%�	 "%7�!��1%'	
(��-+�1	 1�7��!��3	 1�,&!,+(	 .+	 "%7�&,+	 ,0+	 '��+)���	 !-+�!$+	 1,%�	 �+'$,0	 %2	 ,0+	 "%7�!��1%'	 $�%&��	
"!�"&�!,+(	!1	 ,0+	1&7	%-+�	1,%�1	 �'	,0+	"%7�!��1%'	$�%&�	%2	,0+	��%�+'1�,3	.+�$0,	 ,�7+1	,0+	1,%�	
�+'$,0	(�-�(+(	43	,0+	'&74+�	%2	%41+�-!,�%'1	 �'	,0+	"%7�!��1%'	$�%&�1�	�0+	+22+",	(&+	,%	�!"+	 �1	
,0+	(�22+�+'"+	4+,.++'	,0+	,.%	2�$&�+1�	

�0+	�+7!�'�'$	(+,!��	�'-%�-+1	,0+	"%7�&,!,�%'	%2	,0+	"%��+",	.+�$0,1	2%�	,0+	"%7�!��1%'	1,%�1	
1%	,0!,	,0+�+	!�+	'%	131,+7!,�"	(�22+�+'"+1	�'	%41+�-+(	"0!�!",+��1,�"1	4+,.++'	,0%1+	1,%�1	!'(	,0+	
1,%�1	 �'-%�-�'$	 (��-+�1	 �'	 ,0+	 ,!�$+,	 $�%&�	 +@"+�,	 2%�	 �!"+�	 �0+	 ��%�+'1�,3	 1"%�+	 2%�	 !	 �!�,�"&�!�	
-+0�"�+	 1,%�	 �1	 ,0+	 �+�"+',!$+	 %2	 1,%�1	 .�,0	 ,0+	 1!7+	 "0!�!",+��1,�"1	 !1	 ,0+	 %41+�-+(	 1,%�	 ,0!,	
�'-%�-+(	!	,!�$+,	$�%&�	(��-+��	�,%�1	.�,0	��%�+'1�,3	1"%�+1	'+!�	�	0!-+	2+!,&�+1	9+�$�	�%"!,�%'�	1,%�	
�+!1%':	 ,0!,	!�+	"0!�!",+��1,�"	%2	 ,!�$+,	$�%&�	(��-+�1�	�,%�1	.�,0	��%�+'1�,3	1"%�+1	'+!�	�	 ��#+�3	



	
��

%""&�	 �'	 ��!"+1	 .0+�+	 %22�"+�1	 �!�+�3	 1,%�	 (��-+�1	 2�%7	 ,0+	 ,!�$+,	 $�%&��	 �+	 .���	 (+'%,+	 ,0+	
��%�+'1�,3	 1"%�+	 2%�	 1,%�	 �	 !1	 ���	 �%%�(��($+	 9����:	 '%,+1	 ,0!,	 .+�$0,�'$	 %41+�-!,�%'1	 �'	 ,0+	
"%7�!��1%'	$�%&�	.�,0	��H9�	J	��:	.���	7!,"0	!��	%2	,0+	1,%�	"0!�!",+��1,�"1	%2	,0+	"%7�!��1%'	$�%&�	
.�,0	,0+	"0!�!",+��1,�"1	%2	,0+	,!�$+,	$�%&��	�0!,	�1�	,0+	�+�"+',!$+	%2	7+'	�'	,0+	,!�$+,	$�%&�	.���	
7!,"0	 ,0+	'��+)���	 �+�"+',!$+	 %2	7+'	 �'	 ,0+	 "%7�!��1%'	 $�%&��	 �0+	 �+�"+',!$+	 %2	 (��-+�1	 �'	 ,0+	
,!�$+,	$�%&�	1,%��+(	�'	(%.',%.'	.���	7!,"0	,0+	'��+)���	�+�"+',!$+	%2	(��-+�1	 �'	,0+	"%7�!��1%'	
$�%&�	1,%��+(	(%.',%.'�	�0+	,.%	$�%&�1	.���	+-+'	7!,"0	%'	7&�,���+	2!",%�1	1�7&�,!'+%&1�3	��#+	
,0+	�+�"+',!$+	%2	7!�+	(��-+�1	1,%��+(	�'	(%.',%.'�	�!4�+	�	1&77!��E+1	,0+	2%�7&�!1	'++(+(	2%�	
,0+	��%�+'1�,3	1"%�+	!'!�31�1�	

���
�� 1-�*����
��� ���� ����������� ���
����3���� ��� �)�� ������� ��� ������ ��� �)�� ���+��� +����3� ���
����������� �)�� �������� ��
����+� ��� ����� �� 9����� ��������� ��� �� ��������� ���������:3� '�� ��� �)��
�����������'��+)�3��9?�:� ��� �)�� ������������ ������'��)� �)��������������?�� �)��� ��&�
&������&�������
�)�����+���+����3�

�+1"���,�%'	 �%�7&�!	
��%�+'1�,3	.+�$0,1	2%�	,0+	"%7�!��1%'	
1,%�1	 )(1

)(

i

i
i p

p
w

x
x

−
= 	

�-+�!$+	%&,"%7+	2%�	,0+	,!�$+,	$�%&�	

t

i
i

N

y�
in target

	

��%�+'1�,3	.+�$0,+(	%&,"%7+	2%�	,0+	
"%7�!��1%'	$�%&�	

�

�

comparisonin 

comparisonin 

i
i

i
ii

w

yw

	

	

�%	+1,�7!,+	,0+	��%�+'1�,3	1"%�+	.+	&1+	!	2%�7	%2	�%$�1,�"	�+$�+11�%'	9�%17+�	!'(	�+7+10%.�	
����:�	�%$�1,�"	�+$�+11�%'	�1	!	1,!'(!�(	1,!,�1,�"!�	,%%�	&1+(	,%	+1,�7!,+	,0+	��%4!4���,3	%2	!	�!�,�"&�!�	
%&,"%7+	 9+�$�	 ,0!,	 ,0+	(��-+�	 �1	!	7+74+�	%2	 ,0+	 ,!�$+,	 $�%&�:	 2�%7	!	1+,	%2	%41+�-!,�%'	2+!,&�+1�	
.0!,	.+	0!-+	(+'%,+(	 !1	?��	�"
!22�+3�	��($+.!3�	 !'(	�%��!�	 9����:	(+1"��4+	 !'	+-!�&!,�%'	%2	 !	
(�&$	,�+!,7+',	��%$�!7	&1�'$	,0+	1!7+	7+,0%(%�%$3	&1+(	�'	,0�1	1,&(3	,%	+1,�7!,+	,0+	��%�+'1�,3	
1"%�+1	&1�'$	4%%1,+(	�%$�1,�"	�+$�+11�%'	9���+(7!'	�����	��($+.!3	����:�	�0+	�',+�+1,+(	�+!(+�	"!'	
�+2+�	 ,%	 ,0!,	 !�,�"�+	 2%�	 ,0+	 +@!",	 (+,!��1	 %2	 ,0+	 �%$�1,�"	 �+$�+11�%'	 7%(+�	 2�,,�'$�	 �2	 ���7!�3	
�7�%�,!'"+	2%�	.0�"0+-+�	7+,0%(	.+	&1+	,%	+1,�7!,+	,0+	��%�+'1�,3	1"%�+�	�1	.0+,0+�	,0+	�+1&�,�'$	
.+�$0,1	"�+!,+	!	"%7�!��1%'	$�%&�	,0!,	�1	1�7��!�	,%	,0+	,!�$+,	$�%&��	

�0+	 4+'+2�,	 %2	 ,0+	 ��%�+'1�,3	 1"%�+	 4!1+(	 7+,0%(	 %2	 !'!�31�1	 �1	 ,0!,	 .+	 "!'	 +@!7�'+	 ,0+	
%41+�-+(	"0!�!",+��1,�"1	%2	,0+	,!�$+,	$�%&�	!'(	.+�$0,+(	"%7�!��1%'	$�%&�	!'(	'%,+	,0!,	,0+3	!�+	
7!,"0+(	%'	�7�%�,!',	1,%�	2+!,&�+1	4+2%�+	.+	��%"++(	,%	!11+11	(�22+�+'"+1	�'	�%1,<1,%�	!",�-�,�+1�	
�,	 $�-+1	 !��	 �!�,�+1	 �'-%�-+(	 !	 "0!'"+	 ,%	 (+,+�7�'+	.0+,0+�	 ,0+	 !'!�31�1	.���	 ��+1+',	 !'	 !���+1<,%<
!���+1	"%7�!��1%'	%2�	2%�	+@!7��+�	4�!"#	!'(	'%'<4�!"#	(��-+�1�	 +2%�+	1++�'$	,0+	�+1&�,1	.+	"!'	!1#	
.0+,0+�	,0+�+	!�+	!((�,�%'!�	2!",%�1�	'%,	!7%'$	,0%1+	&1+(	�'	(+-+�%��'$	,0+	��%�+'1�,3	1"%�+1�	%'	
.0�"0	 ,0+	 ,!�$+,	 !'(	 "%7�!��1%'	 1,%�1	 10%&�(	 !�1%	7!,"0�	 �2	 ,0+	 1,%�	 2%�7	 "!�,&�+1	 ,0+1+	 �,+71	
,0+'	,0+3	7!3	4+	�'"�&(+(	�'	,0+	!(*&1,7+',�	�2	'%,�	.+	"!'	"%'1�(+�	,0+	7+��,1	%2	�'"�&(�'$	,0+1+	



	
�)

!((�,�%'!�	2!",%�1	%'	,0+	'+@,	-+�1�%'	%2	,0+	1,%�	2%�7�	

�%�	!	��%�+'1�,3	1"%�+	!'!�31�1	,%	!""&�!,+�3	+1,�7!,+	,0+	�!"+	+22+",�	,0+	��%�+'1�,3	1"%�+	7%(+�	
7&1,	 �'"�&(+	 !��	 2!",%�1	 !11%"�!,+(	 .�,0	 4%,0	 �!"+	 !'(	 ,0+	 %&,"%7+	 %2	 �',+�+1,�	 �0!,	 �1�	 �2	 %&�	
%&,"%7+	%2	�',+�+1,	.!1	(&�!,�%'	%2	1,%�	!'(	.+	%'�3	�'"�&(+(	!$+	�'	,0+	��%�+'1�,3	1"%�+	7%(+��	
,0+'	 .+	 0!-+	 '+$�+",+(	 ,%	 !(*&1,	 2%�	 ,0+	 �+!1%'	 2%�	 ,0+	 1,%��	 ��$&�+	 �	 10%.+(	 ,0!,	 ,0+�+	 !�+	
(�22+�+'"+1	�'	,0+	�+!1%'	2%�	,0+	1,%�	43	�!"+	!'(	.+	"!'	�+!1%'!4�3	+@�+",	,0!,	1,%�1	2%�	"��7�'!�	
-�%�!,�%'1	.���	 �!1,	 �%'$+�	 ,0!'	%,0+�	#�'(1	%2	1,%�1�	�!���'$	 ,%	 �'"�&(+	 ,0+	 �+!1%'	2%�	 ,0+	1,%�	.���	
�+1&�,	�'	!'	!'!�31�1	,0!,	�1	&'!4�+	,%	(�22+�+',�!,+	4+,.++'	!'	+22+",	(&+	,%	�!"+	!'(	!'	+22+",	(&+	,%	
,0+	�+!1%'	2%�	,0+	1,%��		

5�)��	 ��
��������	��	���	
���������	�����	���	 ��
�	���	�����	
���
���	

��,0	 ,0+	 ��%�+'1�,3	 1"%�+	 7+,0%(%�%$3	 �'	 0!'(	.+	 "!'	 "%'1,�&",	 !	 "%7�!��1%'	 $�%&�	 2%�	 !	
1�+"�2�"	,!�$+,	$�%&�	%2	(��-+�1�	�+�+	.+	(+1"��4+	,0+	$+'+�!,�%'	%2	,0+	"%7�!��1%'	$�%&�	2%�	4�!"#	
(��-+�1�	�0+	"%7�!��1%'	$�%&�	.���	7!,"0	,0+	4�!"#	(��-+�1	%'	,0+	�%"!,�%'	%2	,0+	1,%��	,0+	(��-+�?1	
1+@�	 !$+�	.0+,0+�	 ,0+	 (��-+�	 �1	 !'	�!#�!'(	 �+1�(+',�	 !'(	 ,0+	 �+!1%'	 2%�	 ,0+	 �'�,�!�	 1,%��	 �%�	 1,%�	
�%"!,�%'	.+	"%��!�1+(	,0+	"�,3?1	�%��"�'$	4+!,1	!""%�(�'$	,%	�!4�+	)�	

���
��8-�
�

�����+�������������
��+�����+����������	
����

 +!,1	 �+$�%'	
�	,0�%&$0	8	 �%.',%.'	
5	,0�%&$0	��	 �%�,0	
�6	 ����1	
��	,0�%&$0	�5	 �+1,	
���	���	�6�	��	 ��(,%.'	
���	�)	 �%&,0	0���1	
�/	,0�%&$0	6)	 �!1,	

	

�%�	 ,0�1	 !'!�31�1	 .+	 2%"&1+(	 %'�3	 %'	 1,%�1	 7!(+	 2%�	 (!'$+�%&1	 !'(	 '%'<(!'$+�%&1	 7%-�'$	
-�%�!,�%'1	 !'(	 7+"0!'�"!�H�+$�1,�!,�%'	 -�%�!,�%'1��	 �,���E�'$	 %'�3	 7%-�'$	 -�%�!,�%'1	 !'(	
7+"0!'�"!�H�+$�1,�!,�%'	-�%�!,�%'1	2%"&1+1	,0+	!'!�31�1	%'	,0+	�%&,�'+	,�!22�"	1,%�1	!'(	!-%�(1	7�@�'$	
,0+1+	1,%�1	.�,0	,0%1+	�'-%�-�'$	!	7&"0	7%�+	�'-%�-+(	(+"�1�%'	��%"+11�	

�+	.���	 ��+1+',	 1+-+�!�	 "%7�!��1%'1�	 �0+	 2��1,	 "%7�!��1%'	7!,"0+1	 4�!"#	 (��-+�1	 ,%	 1�7��!��3	
1�,&!,+(	'%'<4�!"#	(��-+�1�	�0�1	"%7�!��1%'	�1	�7�%�,!',	1�'"+�	43	7!'3	7+!1&�+1�	,0+	4�!"#	(��-+�1	
4+!�	,0+	$�+!,+1,	4&�(+'	%2	-+0�"�+	1,%�1�	�!,&�!��3�	,0+	'%'<4�!"#	(��-+�	"%7�!��1%'	$�%&�	.���	4+	!	
7�@,&�+	%2	��1�!'�"�	.0�,+�	�1�!'�	!'(	,0+	%,0+�	�!"+	$�%&�1�	�0+	7�@,&�+	�1	�'	��%�%�,�%'	,%	0%.	
																																																		
�	�0+1+	#�'(1	%2	 1,%�1	7!#+	&�	 ,0+	7!*%��,3	%2	-+0�"�+	 1,%�1	 95)M:�	�+	(�(	'%,	 �'"�&(+	��%4!,�%'H�!�%�+	 1,%�1	 9��6M:	 1�'"+	 �,	 �1	
(�22�"&�,	,%	�1%�!,+	!	�!"+	4�!1	2�%7	,0+	%,0+�	+@��!'!,�%'1	2%�	,0+1+	1,%�1	�'"�&(�'$	�%��"+	0!-�'$	!((�,�%'!�	��$0,1	,%	1,%�	��%4!,�%'+�1	
!'(	 �!�%�++1	 !'(	 ,0+	 %-+��+��+1+',!,�%'	 %2	 4�!"#	 �+1�(+',1	 �'	 ,0�1	 �%�&�!,�%'�	�+	 (�(	 '%,	 �'"�&(+	 1,%�1	 2%�	 2+�%'�+1	 9��)M:	 !'(	
7�1(+7+!'%�1	9��5M:	1�'"+	,0+1+	��#+�3	.+�+	1,%�1	2%�	.0�"0	1+!�"0+1	�'-%�-+	��,,�+	%22�"+�	(�1"�+,�%'�	�!1,�3�	.+	(�(	'%,	�'"�&(+	1,%�1	
2%�	 4+<%'<,0+<�%%#%&,	 9 ���:�	 .0�"0	 �+��+1+',	 9��/M:	 %2	 ,0+	 1,%�1�	 �0+1+	 1,%�1	 �+A&��+	 !	 1+�!�!,+	 !'!�31�1	 1�'"+	  ���	 1,%�1	
�+��+1+',	!	&'�A&+	1�,&!,�%'�	�+	7�$0,	+@�+",	1%7+	%2	,0+1+	1,%�1	,%	�'-%�-+	!�7%1,	'%	�%1,<1,%�	!",�-�,3	%'"+	,0+	%22�"+�	!11+11+1	
,0!,	,0+3	0!-+	'%,	1,%��+(	,0+	��$0,	1&1�+",�	.0��+	%,0+�1	"!'	4+	�!�,�"&�!��3	�%'$	�2	,0+3	1,%�	,0+	��$0,	1&1�+",�	



	
�/

2�+A&+',�3	(��-+�1	�'	,0%1+	�!"+	$�%&�1	!�+	�'-%�-+(	�'	1,%�1	1�7��!�	,%	,0+	1,%��+(	4�!"#	(��-+�1�	�'	
%&�	(+1"���,�%'	%2	,0+	"%7�!��1%'	$�%&�	.+	10%.	,0!,	!��	,0+	�!"+1	!�+	.+��<�+��+1+',+(	.�,0	.0�,+	
(��-+�1	"%7���1�'$	�5M	!'(	�1�!'	(��-+�1	"%7���1�'$	�8M�		

�0+	 1+"%'(	 "%7�!��1%'	 7!,"0+1	 4�!"#	 (��-+�1	 +@"�&1�-+�3	 ,%	 1�7��!��3	 1�,&!,+(	 .0�,+	 (��-+�1�	
�+,+",�'$	 (�22+�+'"+1	 �'	 ,0�1	 "%7�!��1%'	 �1	 �+11	 �%.+�2&�	 ,0!'	 ,0+	 4�!"#H'%'<4�!"#	 "%7�!��1%'	
1�'"+	,0+�+	!�+	�+�!,�-+�3	2+.	1,%�1	.�,0	.0�,+	(��-+�1	�+1+74��'$	,0+	1,%�1	�'-%�-�'$	4�!"#	(��-+�1�		

�0+	 ,0��(	 "%7�!��1%'	 7!,"0+1	 .0�,+	 (��-+�1	 ,%	 '%'<.0�,+	 (��-+�1�	 �0�1	 �!1,	 "%7�!��1%'	
!((�+11+1	.0+,0+�	 �!"�!�	 ��%2���'$	 �1	 �+!��3	 ,!#�'$	��!"+	 �'	 ,0+	 ��!"+1	 !'(	 !,	 ,0+	 ,�7+1	.0+'	.0�,+	
(��-+�1	(��-+�	�1	.�,0	,0+	4�!"#H'%'<4�!"#	"%7�!��1%'�	,0+	'%'<.0�,+	"%7�!��1%'	$�%&�	"%',!�'1	!	
7�@,&�+	%2	(��-+�1	%2	,0+	%,0+�	�!"+1	 �'	��%�%�,�%'	,%	 ,0+	2�+A&+'"3	!,	.0�"0	,0+��	1,%�1	�+1+74�+	
,0+	1,%�1	�'-%�-�'$	.0�,+	(��-+�1� 

�!4�+	/	10%.1	,0!,	,0+	��%�+'1�,3	.+�$0,�'$	(+-+�%�+(	2%�	"�+!,�'$	!	1+,	%2	"%7�!��1%'	(��-+�1	
2�%7	,0+	1+,	%2	'%'<4�!"#	(��-+�1	4!�!'"+1	,0+	1!7��+1	%'	7!'3	�7�%�,!',	1,%�	"0!�!",+��1,�"1�	�0+	
2��1,	"%�&7'	�'(�"!,+1	,0+	-!��!4�+1�	�0+	,!4�+	��1,1	,0+	-!��!4�+1	�'	(+"�+!1�'$	%�(+�	%2	�7�%�,!'"+	�'	
,0+	��%�+'1�,3	1"%�+	7%(+��	�0�1	+11+',�!��3	7+!1&�+1	,0+	7!$'�,&(+	%2	,0+	(�22+�+'"+	4+,.++'	,0+	
4�!"#	 !'(	 '%'<4�!"#	 (��-+�1	 %'	 +!"0	 -!��!4�+	 4+2%�+	 !(*&1,�'$�	 �0+	 1+"%'(	 "%�&7'	 10%.1	 ,0+	
�+�"+',!$+1	2%�	,0+	4�!"#	(��-+�	�%�&�!,�%'�	�0+	,0��(	"%�&7'	10%.1	,0+	.+�$0,+(	�+�"+',!$+1	2%�	
%&�	 "%'1,�&",+(	 "%7�!��1%'	 1!7��+�	 
��,�"!�	 ,%	 7!#�'$	 !	 -!��(	 "%7�!��1%'�	 ,0+	 .+�$0,+(	
�+�"+',!$+1	2%�	,0+	"%7�!��1%'	$�%&�	!�+	&'�2%�7�3	"�%1+	,%	,0+	�+�"+',!$+1	2%�	,0+	4�!"#	(��-+�1�	
�!-�'$	,0+1+	�+�"+',!$+1	"�%1+	�'(�"!,+1	,0!,	,0+	1,%�1	�'	,0+	"%7�!��1%'	$�%&�	!�+	'+!��3	�(+',�"!�	
,%	 ,0+	 1,%�1	 �'-%�-�'$	 4�!"#	 (��-+�1�	 �!"+	 4+�'$	 ,0+	 %'�3	 2!",%�	 (�22+��'$	 4+,.++'	 ,0+	 $�%&�1	 43	
(+1�$'�	�%,+	,0!,	,0+	$�%&�1	7!3	1,���	(�22+�	%'	!'	&'%41+�-+(	2!",%��	4&,	!,	!	7�'�7&7	.+	#'%.	
,0!,	,0+	$�%&�1	!�+	1�7��!�	%'	,0+1+	2!",%�1�	�0+	2%&�,0	"%�&7'	10%.1	,0+	�!.	�+�"+',!$+1	2%�	,0+	
'%'<4�!"#	(��-+�	1!7��+�	�'	�!�,�"&�!�	.+	1++	,0!,	-+�3	2+.	'%'<4�!"#	(��-+�1	!�+	�'-%�-+(	�'	1,%�1	�'	
+!1,	 �!#�!'(�	 ��1%	 '%'<4�!"#	 (��-+�1	 !�+	 ,0�++	 ,�7+1	 7%�+	 ��#+�3	 ,%	 4+	 1,%��+(	 �'	 ,0+	 0���1	 !'(	
!�7%1,	 ,.�"+	!1	 ��#+�3	 ,%	4+	1,%��+(	2%�	(!'$+�%&1	7%-�'$	-�%�!,�%'1	 ,0!'	4�!"#	(��-+�1�	
��,�"!��3	
,0+	.+�$0,+(	1!7��+	0!1	4++'	"%'1,�&",+(	,%	(%.'.+�$0,	'%'<4�!"#	(��-+�1	1,%��+(	�'	,0+	0���1	!'(	
&�.+�$0,	 '%'<4�!"#	 (��-+�1	 1,%��+(	 �'	 +!1,	 �!#�!'(�	 ��7��!��3�	 '%'<4�!"#	 (��-+�1	 !$+1	 �8<�5	 !�+	
1&41,!',�!��3	&�.+�$0,+(	1%	,0!,	 ,0+	!$+	(�1,��4&,�%'	%2	,0+	"%7�!��1%'	1!7��+	 �1	"�%1+�	,%	 ,0!,	%2	
,0+	 4�!"#	 (��-+�	 1!7��+�	�%'<4�!"#	 (��-+�1	 !�+	7%1,	 ��#+�3	 1,%��+(	(&��'$	 ,0+	 +-+'�'$	 �&10	 0%&�	
.0+�+!1	4�!"#	(��-+�1	0!-+	7!'3	1,%�1	!2,+�	8�7	!'(	1,���	7!'3	!2,+�	7�('�$0,�	�+	(�(	'%,	�'"�&(+	
!'	 �'(�"!,%�	%2	.0+,0+�	 ,0+	(!3	%2	,0+	1,%�	.!1	!	.++#+'(�	3+,	+-+'	 ,0+	�+�"+',!$+	1,%��+(	%'	!	
.++#+'(	'%.	7!,"0+1	!"�%11	,0+	,.%	$�%&�1�	



	
�=

���
�� :-� ����������� ��� �)�� ����������� ���&��� ����
�� ���� �
��	� ���&���� ����&��� ����� �)��
�����������'��+)���+�

	 M	 �!"#	
(��-+�1	

�P6�=�6	

M	�%'<4�!"#	
(��-+�1	

9.+�$0,+(:	
�P���85	

M	�%'<4�!"#	
(��-+�1	

9&'.+�$0,+(:	
�P6��66	

���
��� 	 	 	
�%.',%.'	 6�M	 �5M	 �=M	
�!1,	 6�M	 6�M	 ��M	
����1	 �M	 �M	 6M	
��(,%.'	 ��M	 �6M	 ��M	
�%�,0	 5M	 5M	 8M	
�%&,0	0���1	 6M	 6M	 /M	
�+1,	 ��M	 �)M	 ��M	
� 	 	 	
�
���������� 	 	 	
��;��!7<�;��!7		 �/M	 �6M	 =M	
�;��!7<8;��!7	 �M	 �M	 �M	
8;��!7<��;���7	 �=M	 �=M	 ��M	
��;���7<�;���7	 ��M	 �6M	 �8M	
�;���7<8;���7	 ��M	 �)M	 �/M	
8;���7<��;��!7	 ��M	 �8M	 �6M	
	 	 	 	
���
����� =/M	 =�M	 /�M	
	 	 	 	
"��� 	 	 	
�'(+�	�8	 6M	 6M	 6M	
�8<�5	 �=M	 �)M	 68M	
6�<65	 ��M	 �)M	 �/M	
��R	 �8M	 �=M	 66M	
	 	 	 	
������� 	 	 	
�+"0!'�"!�H�+$�1,�!,�%'	 �/M	 �6M	 �/M	
�%-�'$	9(!'$+�%&1:	 ��M	 �/M	 6=M	
�%-�'$	9'%'<
(!'$+�%&1:	

)�M	 )�M	 �=M	

	 	 	 	
)���� =)M	 =/M	 =�M	
� 	 	 	
9������S� �5M	 6�M	 �=M	

S	�++#+'(	.!1	'%,	&1+(	�'	,0+	��%�+'1�,3	1"%�+	7%(+��	4&,	4!�!'"+1	'%'+,0+�+11	!"�%11	,0+	,.%	$�%&�1�	

�""%�(�'$	 ,%	 �!4�+	 /	 ,0+	 ,!�$+,	 !'(	 "%7�!��1%'	 $�%&�1	 %2	 �',+�+1,	 4!�!'"+	 !"�%11	 7!'3	
�7�%�,!',	 2+!,&�+1	 %2	 ,0+	 1,%�1�	 �0�1	 4!�!'"+	 �1	 ,0+	 "��,�"!�	 1,+�	 .0+'	 &1�'$	 ��%�+'1�,3	 1"%�+	
,+"0'�A&+1�	�!"+	�1	,0+	%'+	2+!,&�+	%'	.0�"0	,0+3	(�22+�	43	(+1�$'�	�%	"�+!,+	!	7!,"0+(	1+,	%2	'%'<
4�!"#	 (��-+�1	 ,0+	 ��%�+'1�,3	 1"%��'$	 1��$0,�3	 (%.'.+�$0,+(	 �1�!'	 !'(	 .0�,+	 (��-+�1	 !'(	 1��$0,�3	



	
�8

&�.+�$0,+(	��1�!'�"	(��-+�1	!1	10%.'	�'	�!4�+	=�	�0�1	,!4�+	!11&�+1	&1	,0!,	,0�1	"%7�!��1%'	0!1	'%,	
(+-+�%�+(	1�7��3	�',%	!	4�!"#	!'(	��1�!'�"	"%7�!��1%'	1�'"+	.0�,+	!'(	�1�!'	(��-+�1	1,���	"%7���1+	
7%�+	,0!'	)�M	%2	,0+	"%7�!��1%'	1!7��+�		

���
���-�����������������������)�������������+����������
��	����&����

�!"+	 �!�$+,	$�%&�	 �+�$0,+(		
"%7�!��1%'	$�%&�	

�'.+�$0,+(		
"%7�!��1%'	$�%&�	

�1�!'	 �M	 �8M	 ��M	
 �!"#	 ���M	 �M	 �M	
��1�!'�"	 �M	 ��M	 66M	
�0�,+	 �M	 �5M	 66M	
�,0+�	 �M	 �6M	 ��M	

	

�+	!�1%	"�+!,+(	!	"%7�!��1%'	$�%&�	2%�	4�!"#	(��-+�1	"%',!�'�'$	%'�3	.0�,+	(��-+�1�	�%.+-+��	
.+	.+�+	%'�3	!4�+	,%	2�'(	!4%&,	6�)	1�7��!��3	1�,&!,+(	.0�,+	(��-+�1	1%	1,!,�1,�"!�	�%.+�	7!3	4+	17!���	
�!4�+	 8	 10%.1	 ,0!,	 !2,+�	 .+�$0,�'$�	 ,0+	 4�!"#	 (��-+�1	 $�%&�	 .!1	 1,���	 1��$0,�3	 7%�+	 ��#+�3	 ,%	 4+	
1,%��+(	�'	�!1,	�!#�!'(�	4&,	,0+	(�22+�+'"+	�1	'%,	1,!,�1,�"!��3	�!�$+	+'%&$0	,%	"!&1+	"%'"+�'�	

���
�� 9-������������ ��� �)�� ����������� ����
�� ���')���� ���&���� ���� �� ���+��� ����
�� ��� �
��	�
���&��������&���������)�������������'��+)���+�

	 M	 �!"#	
(��-+�1	

�P6�=�6	

M	�0�,+	(��-+�1	
9.+�$0,+(:	
�P6�)	

M	�0�,+	(��-+�1	
9&'.+�$0,+(:	

�P588	
���
��� 	 	 	
�%.',%.'	 6�M	 6�M	 6�M	
�!1,	 6�M	 �8M	 8M	
����1	 �M	 �M	 =M	
��(,%.'	 ��M	 ��M	 8M	
�%�,0	 5M	 5M	 �/M	
�%&,0	0���1	 6M	 6M	 ��M	
�+1,	 ��M	 �)M	 ��M	
� 	 	 	
�
���������� 	 	 	
��;��!7<�;��!7		 �/M	 �/M	 )M	
�;��!7<8;��!7	 �M	 �M	 �M	
8;��!7<��;���7	 �=M	 �=M	 �/M	
��;���7<�;���7	 ��M	 ��M	 6�M	
�;���7<8;���7	 ��M	 �6M	 �)M	
8;���7<��;��!7	 ��M	 �8M	 ��M	
	 	 	 	
���
����� =/M	 =�M	 )�M	
	 	 	 	
"��� 	 	 	

�'(+�	�8	 6M	 �M	 �M	



	
�5

�8<�5	 �=M	 �/M	 �6M	
6�<65	 ��M	 �6M	 �/M	
��R	 �8M	 6�M	 )�M	
	 	 	 	
������� 	 	 	
�+"0!'�"!�H�+$�1,�!,�%'	 �/M	 �=M	 �6M	
�%-�'$	9(!'$+�%&1:	 ��M	 ��M	 ��M	
�%-�'$	9'%'<(!'$+�%&1:	 )�M	 �5M	 �=M	
	 	 	 	
)���� =)M	 =)M	 /�M	
� 	 	 	
9������S� �5M	 �5M	 ��M	

S	�++#+'(	.!1	'%,	&1+(	�'	,0+	��%�+'1�,3	1"%�+	7%(+��	4&,	4!�!'"+1	'%'+,0+�+11	!"�%11	,0+	,.%	$�%&�1�	

�+	0!-+	(+1�$'+(	,0+	��+-�%&1	,.%	"%7�!��1%'	$�%&�1	1%	,0!,	.+	7!,"0	1,%�1	�'-%�-�'$	4�!"#	
(��-+�1	 ,%	 1,%�1	 �'-%�-�'$	 '%'<4�!"#	 (��-+�1	 %�	 .0�,+	 (��-+�1�	 �0�1	 2%"&1+1	 ,0+	 �!"�!�	 ��%2���'$	
!'!�31�1	%'	,0+	!�+!1	,0!,	%22�"+�1	1,%�	4�!"#	(��-+�1�	�0+	�%11�4���,3	�+7!�'1	,0!,	,0+	�!"+	(�1�!��,3	
"%&�(	4+	$�+!,+�	 �'	,0+	!�+!1	,0!,	!�+	7%�+	"%77%'	,%	.0�,+	(��-+�1�	�%	!((�+11	,0�1	A&+1,�%'	.+	
"%'1,�&",+(	 !	 1+,	 %2	 1,%�1	 �'-%�-�'$	 '%'<.0�,+	 (��-+�1	 ,0!,	 7!,"0	 ,0+	 "0!�!",+��1,�"1	 %2	 1,%�1	
�'-%�-�'$	.0�,+	(��-+�1�	�+	�%"!,+(	+22+",�-+�3	��=�=	1,%�1	%2	'%'<.0�,+	(��-+�1	,0!,	.+�+	1�7��!��3	
1�,&!,+(	 ,%	 ,0+	 1,%�1	 %2	 .0�,+	 (��-+�1�	 �!4�+	 5	 10%.1	 0%.	 ,0+	 ��%�+'1�,3	 .+�$0,+(	 "%7�!��1%'	
$�%&�	�1	.+��	7!,"0+(	,%	,0+	,!�$+,	$�%&��	�0�,+	(��-+�1	!�+	7&"0	7%�+	��#+�3	,%	4+	1,%��+(	�'	,0+	
0���1	,0!'	'%'<.0�,+	(��-+�1	!�+�	4&,	,0+	��%�+'1�,3	1"%�+	7+,0%(	"%7�+'1!,+1	2%�	,0!,	43	�%"!,�'$	
'%'<.0�,+	 (��-+�1	 ,0!,	 .+�+	 1,%��+(	 �'	 ,0+	 0���1�	 �0+	 ��%�+'1�,3	 1"%�+	 .+�$0,�'$	 !�1%	 (�!1,�"!��3	
(%.'.+�$0,+(	1,%�1	4+,.++'	7�('�$0,	!'(	�!7	!1	.+��	!1	1,%�1	%2	7!�+	(��-+�1�	



	
)�

���
�� 2-� ����������� ��� �)�� ����������� ���&��� ����
�� ���� ')���� ���&���� ����&��� ����� �)��
�����������'��+)���+�

	 M	�0�,+	
(��-+�1	
�P588	

M	�%'<.0�,+	
(��-+�1	9.+�$0,+(:	

�P��=�=	

M	�%'<.0�,+	(��-+�1	
9&'.+�$0,+(:	

�P)�=�8	
���
��� 	 	 	
�%.',%.'	 6�M	 6�M	 �5M	
�!1,	 8M	 8M	 �=M	
����1	 =M	 /M	 �M	
��(,%.'	 8M	 8M	 �=M	
�%�,0	 �/M	 �/M	 =M	
�%&,0	0���1	 ��M	 ��M	 6M	
�+1,	 ��M	 ��M	 �/M	
� 	 	 	
�
���������� 	 	 	
��;��!7<�;��!7		 )M	 )M	 �6M	
�;��!7<8;��!7	 �M	 �M	 �M	
8;��!7<��;���7	 �/M	 �)M	 �8M	
��;���7<�;���7	 6�M	 6�M	 ��M	
�;���7<8;���7	 �)M	 �6M	 �)M	
8;���7<��;��!7	 ��M	 ��M	 �8M	
	 	 	 	
���
����� )�M	 )�M	 =�M	
	 	 	 	
"��� 	 	 	
�'(+�	�8	 �M	 �M	 6M	
�8<�5	 �6M	 �6M	 �/M	
6�<65	 �/M	 �/M	 �6M	
��R	 )�M	 )�M	 �=M	
	 	 	 	
������� 	 	 	
�+"0!'�"!�H�+$�1,�!,�%'	 �6M	 �6M	 �6M	
�%-�'$	9(!'$+�%&1:	 ��M	 ��M	 �=M	
�%-�'$	9'%'<(!'$+�%&1:	 �=M	 �/M	 )�M	
	 	 	 	
)���� /�M	 /�M	 =/M	
� 	 	 	
9������S� ��M	 ��M	 �5M	

S	�++#+'(	.!1	'%,	&1+(	�'	,0+	��%�+'1�,3	1"%�+	7%(+��	4&,	4!�!'"+1	'%'+,0+�+11	!"�%11	,0+	,.%	$�%&�1�	

�$!�'	�!"+	 �1	 ,0+	%'+	2+!,&�+	%'	.0�"0	,0+	,!�$+,	!'(	"%7�!��1%'	$�%&�1	(�22+�	43	(+1�$'�	�%	
"�+!,+	 ,0+	7!,"0+(	1+,	%2	'%'<.0�,+	(��-+�1	 ,0+	��%�+'1�,3	1"%��'$	(%.'.+�$0,+(	1,%�1	 �'-%�-�'$	
4�!"#	(��-+�1	�'	%�(+�	,%	�+(&"+	�74!�!'"+	�'	,0+	1,%�	�%"!,�%'	!'(	,�7+	%2	,0+	1,%��	�!4�+	���	.0�"0	
10%.1	,0+	�+1&�,�'$	�!"+	(�1,��4&,�%'	%2	,0+	"%7�!��1%'	$�%&��	 �'(�"!,+1	,0!,	1,%�1	 �'-%�-�'$	4�!"#	
(��-+�1�	!,	)8M	%2	,0+	1!7��+�	1,���	0%�(	,0+	7!*%��,3	%2	,0+	1,%�1	�'	,0+	"%7�!��1%'	$�%&��	



	
)�

���
��,7-�����������������������)�������������+���������')�������&����

�!"+	 �!�$+,	$�%&�	 �+�$0,+(		
"%7�!��1%'	$�%&�	

�'.+�$0,+(		
"%7�!��1%'	$�%&�	

�1�!'	 �M	 �8M	 ��M	
 �!"#	 �M	 )8M	 /�M	
��1�!'�"	 �M	 �6M	 �8M	
�0�,+	 ���M	 �M	 �M	
�,0+�	 �M	 ��M	 /M	

	

�0+	 !'!�31�1	%2	 �%1,<1,%�	%&,"%7+1	.���	 &,���E+	 ,0+	 "%7�!��1%'	 $�%&�1	 2%�7+(	 �'	 ,0�1	 1+",�%'�	
�0+	2!",%�1	!(*&1,+(	2%�	0+�+	.���	'%,	4+	1&22�"�+',	2%�	!'!�31�1	%2	,0+	(&�!,�%'	%2	,0+	1,%��	�+",�%'	
5�)��	10%.1	,0!,	.+	"!'	2&�,0+�	!(*&1,	2%�	2!",%�1	1&"0	!1	,0+	1,%�	%&,"%7+	�'	%�(+�	,%	+A&!��E+	,0+	
$�%&�1	%'	,0+1+	2!",%�1�	

�!-�'$	"�+!,+(	,.%	"%7�!��1%'	$�%&�1	2%�	1,%�1	�'-%�-�'$	4�!"#	(��-+�1	!'(	!	,0��(	"%7�!��1%'	
$�%&�	2%�	1,%�1	�'-%�-�'$	.0�,+	(��-+�1�	.+	"!'	,&�'	,%	!11+11�'$	(�1�!��,�+1	�'	�%1,<1,%�	!",�-�,3�	

5�)�6	 
���������	���������	���	�������	

�.+',3<1+-+'	 �+�"+',	 9�=M:	 %2	 ,0+	 -+0�"�+	 1,%�1	 �+1&�,+(	 �'	 ,0+	 %22�"+�	 �11&�'$	 ,0+	 (��-+�	 !	
.!�'�'$	!'(	1�@,3<1+-+'	�+�"+',	9/=M:	%2	,0+	-+0�"�+	1,%�1	�+1&�,+(	�'	,0+	%22�"+�	�11&�'$	,0+	(��-+�	!	
"�,!,�%'�	�'�3	!	17!��	�+�"+',!$+	%2	1,%�1	�+1&�,+(	�'	!'	!��+1,��	�0+	2%��%.�'$	!'!�31+1	+@"�&(+	1,%�1	
�+1&�,�'$	�'	!��+1,�	

2383/3,� ���
������� ��������������������+�����)������&�������
���

�0+'	(��-+�1	%2	(�22+�+',	�!"+1	!�+	7!,"0+(	43	,0+	2!",%�1	��1,+(	�'	�!4�+	/�	,0+	(!,!	�+-+!�	,0!,	
%22�"+�1	"�,+	(��-+�1	%2	(�22+�+',	�!"+1	!,	(�22+�+',	�!,+1�	�2,+�	4+�'$	1,%��+(	43	!'	%22�"+�;		

§  �!"#	(��-+�1	.+�+	"�,+(	/8M	%2	,0+	,�7+�		
§ �%'< �!"#	(��-+�1	.+�+	"�,+(	=�M	%2	,0+	,�7+�	!'(		
§ �0�,+	(��-+�1	.+�+	1,%��+(	/)M	%2	,0+	,�7+�		

�0+	�M	(�22+�+'"+	4+,.++'	,0+	"�,!,�%'	�!,+	%2	4�!"#	(��-+�1	!'(	,0+	"�,!,�%'	�!,+	2%�	'%'<4�!"#	
(��-+�1	 �1	 1,!,�1,�"!��3	 1�$'�2�"!',	 9�<-!�&+P�����:�	�0+	 ��#+��0%%(	%2	!	�M	(�22+�+'"+	 �'	 ,0+	"�,!,�%'	
�!,+1	4+�'$	,0+	�+1&�,	%2	!	"0!'"+	%�	!	1!7���'$	-!��!,�%'	�1	�+11	,0!'	���M�	�0+�+2%�+�	�,	�1	1!2+	,%	1!3	
,0!,	4�!"#	(��-+�1	!�+	"�,+(	�+11	2�+A&+',�3	,0!'	'%'<4�!"#	(��-+�1�	

																																																		
�	���+1,1	!�+	1��$0,�3	7%�+	��#+�3	,%	�+1&�,	2�%7	7+"0!'�"!�	!'(	�+$�1,�!,�%'	-�%�!,�%'1	9=��M:	,0!'	7%-�'$	-�%�!,�%'1	9���M:�	�0!,	

(�22+�+'"+	 %2	 6��M	 �'	 !��+1,	 �!,+1	 �1	 1,!,�1,�"!��3	 1�$'�2�"!',	 !'(	'%,	 +@��!�'!4�+	 43	 "0!'"+	 !�%'+�	�0!,	 �1�	 �'	 ,0+	 �%'$	 �&'	 �,	 1++71	

�%11�4�+	 ,0!,	7+"0!'�"!�	!'(	�+$�1,�!,�%'	1,%�1	.���	4+	7%�+	 ��#+�3	 ,%	��%(&"+	!��+1,1	 ,0!'	7%-�'$	-�%�!,�%'1�	�&"0	!	2�'(�'$	7�$0,	

�'2%�7	,0+	&1+	%2	7+"0!'�"!�	!'(	�+$�1,�!,�%'	1,%�1	!1	!	,%%�	,%	��%(&"+	!��+1,1	�2	1&"0	��!",�"+1	!�+	4+�'$	A&+1,�%'+(�		

	



	
)�

�0+	 6M	(�22+�+'"+	 4+,.++'	 ,0+	 "�,!,�%'	 �!,+	 2%�	 4�!"#	 (��-+�1	 !'(	 ,0+	 "�,!,�%'	 �!,+	 2%�	.0�,+	
(��-+�1�	0%.+-+��	 �1	'%,	1,!,�1,�"!��3	1�$'�2�"!',�	�0�1	�+1&�,	"%&�(	4+	,0+	��%(&",	%2	!'	 �(�%13'"�!13	
.�,0�'	,0�1	�!�,�"&�!�	(!,!1+,�	�0+�+2%�+�	.+	!�+	&'!4�+	,%	"%'2�(+',�3	"%'"�&(+	,0!,	.0�,+	(��-+�1	!�+	
"�,+(	 �+11	 2�+A&+',�3	 ,0!'	4�!"#	(��-+�1�	�!4�+	��	4+�%.	��%-�(+1	 ,0+	5)M	"%'2�(+'"+	 �',+�-!�1	 2%�	
+!"0	�!"�!�	$�%&��	

���
�� ,,-� ����������� ������ ���������� ��� �)�� ������� ��� ����+� �
��	� ��� ��������� ����3� ���
�����
�0�
������)��������������
���+�����������3��

��%&�	 
�,!,�%'	�!,+	 5)M	"%'2�(+'"+	�',+�-!�	
 �!"#	(��-+�1	 /8M	 9//�/M�	/5�=M:	
�%'<4�!"#	(��-+�1	9.+�$0,+(:	 =�M	 	9=��6M�	=��)M:	
�0�,+	(��-+�1	9.+�$0,+(:	 /)M	 9)5�=M�	=���M:	

	

�0+1+	2�'(�'$1	�%,+',�!��3	�7��3	,0!,	+�,0+�	�%��"+	!�+	1��$0,�3	7%�+	0+1�,!',	,%	"�,+	4�!"#	(��-+�1	
%�	 ,0!,	 1%7+	%2	 ,0+	1,%�1	 �'-%�-�'$	4�!"#	(��-+�1	.+�+	%2	!	 �+-+�	%2	 1+-+��,3	&'��#+�3	 ,%	 �+1&�,	 �'	!	
"�,!,�%'�	�+	 0!-+	 ��,,�+	 (+,!��	 %'	 ,0+	 +@!",	 �+!1%'1	 2%�	 ,0+	 1,%�1�	 �,	 �1	 �%11�4�+	 ,0!,	 4�!"#	 (��-+�1	
1,%��+(	 2%�	 '%'<(!'$+�%&1	 7%-�'$	 -�%�!,�%'1�	 2%�	 +@!7��+�	 !�+	 ,0+	 #�'(1	 %2	 '%'<(!'$+�%&1	
-�%�!,�%'1	 2%�	.0�"0	'%'<4�!"#	(��-+�1	 !�+	'%,	 +-+'	(+,!�'+(�	�%��"+	 !'(	 �+1�(+',1	'++(	 ,%	(+4!,+	
!'(	!$�++	%'	.0+,0+�	,0+	,!�$+,	!'(	"%7�!��1%'	$�%&�1	!�+	!(+A&!,+�3	7!,"0+(	,%	%'+	!'%,0+�	%'	
!��	,0+	�7�%�,!',	2!",%�1�	�'"+	,0+	�!�,�+1	!$�++	,0!,	,0+	,!�$+,	!'(	"%7�!��1%'	$�%&�1	�+��+1+',	!'	
F!���+1<,%<!���+1G	"%7�!��1%'�	,0+	1&41+A&+',	!'!�31�1	!'(	2�'(�'$1	�+!-+	��,,�+	,%	(+4!,+�	

�,%�1	 �'-%�-�'$	'%'<4�!"#	(��-+�1	 9&'.+�$0,+(:	 �+1&�,+(	 �'	 "�,!,�%'1	=5M	%2	 ,0+	 ,�7+�	�!(	.+	
'%,	!(*&1,+(	2%�	2!",%�1	1&"0	!1	,�7+	%2	,0+	1,%�	!'(	�%"!,�%'	%2	,0+	1,%�	.+	.%&�(	0!-+	"%'"�&(+(	
,0!,	4�!"#	(��-+�1	!�+	7&"0	�+11	��#+�3	,%	4+	"�,+(	,0!'	'%'<4�!"#	(��-+�1�	�0�1	�7���+1	,0!,	7&"0	%2	
,0+	(�22+�+'"+	�'	,0+	�!.	"�,!,�%'	�!,+1�	"%7�!��'$	/8M	,%	=5M�	�1	(&+	,%	,0+	2!",%�1	�'	�!4�+	/�	�'	
!((�,�%'	,%	��%-�(�'$	!	-!��(	!11+117+',	%2	"�,!,�%'	�!,+1�	 ,0�1	!�1%	(+7%'1,�!,+1	,0+	�7�%�,!'"+	%2	
!(*&1,�'$	2%�	2!",%�1	%,0+�	,0!'	�!"+	,0!,	7�$0,	+@��!�'	(�22+�+'"+1	�'	�%1,<1,%�	!",�-�,3�	

�+	�+�+!,+(	,0�1	!'!�31�1	"%7�!��'$	,0+	"�,!,�%'	�!,+	%2	.0�,+	(��-+�1	,%	,0+	"�,!,�%'	�!,+	%2	'%'<
.0�,+	(��-+�1�	�0�,+	(��-+�1	!�+	1��$0,�3	7%�+	��#+�3	,%	4+	"�,+(	,0!'	'%'<.0�,+	(��-+�1	91++	�!4�+	��:�	
�0+	(�22+�+'"+�	0%.+-+��	�1	'%,	1,!,�1,�"!��3	1�$'�2�"!',	9�<-!�&+P��)�:	!'(�	,0+�+2%�+�	.+	!�+	&'!4�+	
,%	"%'2�(+',�3	"%'"�&(+	,0!,	.0�,+	(��-+�1	!�+	7%�+	��#+�3	,%	4+	"�,+(	,0!'	'%'<.0�,+	(��-+�1�		

���
�� ,.-� ����������� ������ ���������� ��� �)�� ������� ��� ����+� ')���� ��� ��������� ����3� ���
�����
�0�
������)��������������
���+�����������3��

��%&�	 
�,!,�%'	�!,+	 5)M	"%'2�(+'"+	�',+�-!�	
�0�,+	(��-+�1	 =5M	 9=/�/M�	8��8M:	
�%'<.0�,+	(��-+�1	9.+�$0,+(:	 =8M	 9=/�6M�	8���M:	

	

�1	 .+	 +@!7�'+	 ,0+1+	 (�22+�+'"+1	 �'	 ,0+	 "�,!,�%'	 �!,+1	 !"�%11	 �!"+1�	 �,	 �1	 &'"�+!�	 .0!,	 ,0+	
(�1�!��,�+1	7�$0,	 �7��3�	 �2	 %22�"+�1	 "�,+	 '%'<.0�,+	 (��-+�1	7%�+	 2�+A&+',�3	 ,0!'	.0�,+	 (��-+�1	 %'+	
7�$0,	 "%'"�&(+	 ,0!,	 %22�"+�1	 %-+��3	 "�,+	 '%'<.0�,+	 (��-+�1�	 �2	 %22�"+�1	 "�,+	 '%'<.0�,+	 (��-+�1	 �+11	



	
)6

2�+A&+',�3	 ,0�1	 "%&�(	 4+	 �',+���+,+(	 !1	 %22�"+�1	 1,%���'$	 '%'<.0�,+	 (��-+�1	 2%�	 �+!1%'1	 2%�	 .0�"0	
"�,!,�%'1	!�+	'%,	&1&!��3	$�-+'�	�'	,0+	 �!,,+�	1"+'!��%�	%22�"+�1	7�$0,	4+	7%�+	 �'"��'+(	,%	&1+	7�'%�	
,�!22�"	-�%�!,�%'1	.�,0	4�!"#	(��-+�1	!1	!	��+,+@,	,%	A&+1,�%'	,0+	(��-+��	

2383/3.� 
���
�������

�+	"!'	"%'"�&(+	,0!,	%22�"+�1	"�,+	4�!"#	(��-+�1	�+11	2�+A&+',�3	,0!'	,0+3	"�,+	'%'<4�!"#	(��-+�1�		
�%.+-+��	.+	!�+	&'!4�+	,%	"%'"�&1�-+�3	(+,+�7�'+	.0+,0+�	%22�"+�1	"�,+	.0�,+	(��-+�1	�+11	2�+A&+',�3	
,0!'	4�!"#	(��-+�1	%�	"�,+	.0�,+	(��-+�1	7%�+	2�+A&+',�3	,0!'	'%'<.0�,+	(��-+�1�	

�1	 .�,0	 ,0+	 %,0+�	 !'!�31+1	 ��+1+',+(�	 ,0�1	 !'!�31�1	 %2	 "�,!,�%'	 �!,+1	 7!3	 4+	 1+'1�,�-+	 ,%	 ,0+	
&'(+��+�%�,�'$	%2	1,%�1	�'	�!#�!'(�		

5�)��	 ��������	��	���	����	

��+1&7!4�3�	 ,.%	(��-+�1	 1,%��+(	 2%�	 ,0+	 1!7+	 �+!1%'	.�,0	 ,0+	 1!7+	 1,%�	%&,"%7+	 10%&�(	4+	
(+,!�'+(	2%�	�%&$0�3	,0+	1!7+	!7%&',	%2	,�7+�	�2	"%&�1+�	,0+�+	.���	4+	1%7+	'!,&�!�	-!��!,�%'	�'	,0+	
�+'$,0	%2	,0+	1,%��	�'	,0+	!41+'"+	%2	�!"�!�	4�!1�	%'	!-+�!$+	.+	+@�+",	1�7��!��,3	�'	1,%�	(&�!,�%'�	

�+	!&$7+',+(	,0+	��%�+'1�,3	1"%�+	!(*&1,7+',	2%�	1%7+	%2	,0+	!1�+",1	%2	�%1,<1,%�	!",�-�,3�	�'	
�!�,�"&�!�	.+	0!-+	�'"�&(+(	!'	�'(�"!,%�	%2	.0+,0+�	!	1+!�"0	%""&��+(	9.+	.���	1+�!�!,+�3	!'!�3E+	,0+	
(+"�1�%'	 ,%	 1+!�"0	 '+@,:	 !'(	 ,0+	 %&,"%7+	%2	 ,0+	 1,%��	�+	 �'"�&(+	 1,%�1	 ,0!,	 �+1&�,	 �'	 !��+1,1	 4&,	
7!(+	 1&�+	 ,0!,	 ,0+	 "%7�!��1%'	 $�%&�	 0!(	 1�7��!�	 !��+1,	 �!,+1�	 �0+	 ��%�+'1�,3	 1"%�+	 7%(+�	 1,���	
�'"�&(+1	!��	%2	,0+	%,0+�	-!��!4�+1�	��#+	1,%�	�%"!,�%'	!'(	,�7+	%2	,0+	1,%��	!'(	��+1+�-+1	4!�!'"+	%2	
,0+	,!�$+,	�+�"+',!$+1	!'(	,0+	.+�$0,+(	"%7�!��1%'	�+�"+',!$+1	2%�	,0%1+	2!",%�1�	�!4�+	�6�	�!4�+	
���	 !'(	 �!4�+	 �)	 10%.	 ,0!,	 ,0+	 ,!�$+,	 $�%&�	 !'(	 .+�$0,+(	 "%7�!��1%'	 $�%&�	 0!-+	 '+!��3	 +A&!�	
�+�"+',!$+1	 %'	 ,0+	 ,.%	 !((�,�%'!�	 2!",%�1	 2%�	 4�!"#	 !'(	.0�,+	 (��-+�	 ,!�$+,	 $�%&�1�	�%,+	 ,0!,	 ,0+	
+22+",�-+	1!7��+	1�E+1	2%�	,0+	7!,"0+(	$�%&�1	!�+	17!��+�	,0!'	.0+'	.+	(�(	'%,	!(*&1,	2%�	.0+,0+�	
,0+	%22�"+�1	1+!�"0+(	,0+	-+0�"�+	%�	,0+	1,%�	%&,"%7+�	�%	�7��%-+	,0+	"%7�!��1%'	$�%&�	7!,"0�'$	
,0+	 ��%�+'1�,3	 1"%�+	7+,0%(	 0!(	 ,%	 2&�,0+�	 (%.'.+�$0,	 ,0%1+	 1,%�1	 ,0!,	 (�(	 '%,	 !�1%	7!,"0	 %'	
,0+1+	,.%	1,%�	"0!�!",+��1,�"1�	�+(&"�'$	,0+	'&74+�	%2	1&�,!4�+	"%7�!��1%'	1,%�1�	�2,+�	.+�$0,�'$�	
4�!"#	 (��-+�1	 !�+	 1,���	 1��$0,�3	 7%�+	 ��#+�3	 ,%	 4+	 1+!�"0+(	 ,0!'	 ,0+��	 "%7�!��1%'	 $�%&�	 4&,	 ,0+	
(�22+�+'"+	�1	'%,	1&41,!',�!��	

���
�� ,/-������������ ��� �)�� ����������� ���&��� ����
�� ���� �
��	� ���&���� ��� �)�� ���������
�
���������
���������)�����
����������������������

	 M	 �!"#	(��-+�1	
�P6�=�6	

M	�%'<4�!"#	
(��-+�1	9.+�$0,+(:	

�P��)��	

M	�%'<4�!"#	
(��-+�1	9&'.+�$0,+(:	

�P6��66	
+���	%��� �=M	 ��M	 ��M	
	 	 	 	
+��!����	���� 	 	 	
���+1,	 /M	 /M	 6M	

�,!,�%'	 /�M	 /�M	 ==M	
�%	!",�%'H�!�'�'$	 6�M	 6�M	 ��M	

	



	
)�

���
�� ,1-� ����������� ��� �)�� ����������� ���&��� ����
�� ��� ')���� ���&���� ���� �� �
��	� ���&���
���+���+���������)�����������
����������
���������)�����
����������������������

	 M	 �!"#	(��-+�1	
	

�P6�=�6	

M	�0�,+	(��-+�1	
9.+�$0,+(:	
�P�=�	

M	�0�,+	(��-+�1	
9&'.+�$0,+(:	

�P588	
+���	%��� �=M	 �6M	 /M	
	 	 	 	
+��!����	���� 	 	 	
���+1,	 /M	 =M	 �M	

�,!,�%'	 /�M	 /�M	 =8M	
�%	!",�%'H�!�'�'$	 6�M	 6�M	 ��M	

	

���
�� ,8-� ����������� ��� �)�� ����������� ���&��� ����
�� ���� ')���� ���&���� ��� �)�� ���������
�
���������
���������)�����
����������������������

	 M	�0�,+	(��-+�1	
�P588	

M	�%'<.0�,+	
(��-+�1	9.+�$0,+(:	

�P��=�=	

M	�%'<.0�,+	
(��-+�1	9&'.+�$0,+(:	

�P)�=�8	
+���	%��� /M	 =M	 ��M	
	 	 	 	
+��!����	���� 	 	 	
���+1,	 �M	 �M	 )M	

�,!,�%'	 =8M	 =8M	 /8M	
�%	!",�%'H�!�'�'$	 ��M	 ��M	 �/M	

238313,� ����
����� ��)�����
������� ���������������

�1�'$	,0+	��%�+'1�,3	1"%�+	!(*&1,7+',	7+,0%(�	�!4�+	�/�	4+�%.�	"%7�!�+1	,0+	1,%�	(&�!,�%'1	%2	
4�!"#	 (��-+�1	 !'(	 '%'<4�!"#	 (��-+�1�	  �!"#	 (��-+�1	 .+�+	 (+,!�'+(	 2%�	 �%'$+�	 �+��%(1	 %2	 ,�7+	 ,0!'	
'%'<4�!"#	 (��-+�1	 9�<-!�&+T������:�	�0+�+	 �1	 �+11	 ,0!'	 !	 ����M	"0!'"+	 ,0!,	 ,0�1	 "%'"�&1�%'	 �1	 ,0+	
�+1&�,	%2	1!7���'$	-!��!,�%'	�'	,0+	(!,!1+,�	



	
))

���
��,:-������������ ������ ���������� ��� �)�� ������� ��� ����+��
��	���� �������������3��)��28=�

>���
������)�'��)��28=�����������������&�
�������)�����������3�

�,%�	
(&�!,�%'	

M	 �!"#	
(��-+�1	

�P6�=�6	

5)M	
�	 M	�%'<4�!"#	
(��-+�1	

9.+�$0,+(:	
�P��)��	

5)M	
�	 M	�%'<4�!"#	
(��-+�1	

9&'.+�$0,+(:	
�P6��66	

�<5	7�'&,+1	 �=M	 9�)��M�	�8�/M:	 )6M	 9)�M�	)/��M:	 //M	
��<�5	
7�'&,+1	

68M	 96/��M�	65�6M:	 6�M	 96���M�	6/�6M:	 �/M	

��<6�	
7�'&,+1	

��M	 95��M�	����M:	 8M	 9/��M�	5�8M:	 )M	

�-+�	6�	
7�'&,+1	

)M	 9���M�	)�8M:	 �M	 96��M�	)�/M:	 6M	

	

�!4�+	 �=	 "%7�!�+1	 ,0+	 1,%�	 ,�7+1	 %2	 4�!"#	 (��-+�1	 !'(	 1�7��!��3	 1�,&!,+(	.0�,+	 (��-+�1�	  �!"#	
(��-+�1	.+�+	(+,!�'+(	2%�	�%'$+�	�+��%(1	%2	,�7+	,0!'	.0�,+	(��-+�1	9�<-!�&+P����6:�	�7%'$	1,%��+(	
4�!"#	(��-+�1�	�=M	%2	,0+	(��-+�1	.+�+	(+,!�'+(	2%�	�+11	,0!'	,+'	7�'&,+1�	�7%'$	,0+	1,%��+(	.0�,+	
(��-+�1�	))M	%2	,0+	(��-+�1	.+�+	(+,!�'+(	2%�	�+11	,0!'	��	7�'&,+1�	

���
�� ,�-� ����������� ������ ���������� ��� �)�� ������� ��� ����+� �
��	� ��� ����� ��������� ���������
'��)�����
��
�����������')�������&���3��)��28=�
>���
������)�'��)��28=�����������������&�
��
�����)�����������3�

�,%�	
(&�!,�%'	

M	 �!"#	
(��-+�1	

�P6�=�6	

5)M	
�	 M	�0�,+	
(��-+�1	

9.+�$0,+(:	
�P�=�	

5)M	
�	 M	�0�,+	
(��-+�1	

9&'.+�$0,+(:	
�P588	

�<5	7�'&,+1	 �=M	 9�)��M�	�8�/M:	 ))M	 9�5�)M�	/���M:	 =�M	
��<�5	
7�'&,+1	

68M	 96/��M�	65�6M:	 6�M	 9�)��M�	6/�/M:	 �6M	

��<6�	
7�'&,+1	

��M	 95��M�	����M:	 5M	 9��6M�	���)M:	 6M	

�-+�	6�	
7�'&,+1	

)M	 9���M�	)�8M:	 �M	 9��6M�	=��M:	 �M	

	

�!4�+	�8	"%7�!�+1	,0+	1,%�	,�7+1	2%�	.0�,+	(��-+�1	!'(	'%'<.0�,+	(��-+�1�	�0+'	.0�,+	(��-+�1	
!�+	"%7�!�+(	 ,%	1�7��!�	'%'<.0�,+	(��-+�1�	=�M	%2	 ,0+	.0�,+	(��-+�1	!�+	(+,!�'+(	2%�	 �+11	 ,0!'	��	
7�'&,+1	.0��+	/=M	%2	'%'<.0�,+	(��-+�1	!�+	(+,!�'+(	2%�	�+11	,0!'	��	7�'&,+1�	�0�,+	(��-+�1	!��+!�	
,%	4+	%-+��+��+1+',+(	 �'	,0+	�<5	7�'&,+	1,%�	(&�!,�%'	"�!11	9�<-!�&+P������:�	�,%�	(&�!,�%'1	%-+�	
��	7�'&,+1	!��+!�	7%�+	��#+�3	,%	4+	2�%7	,0+	'%'<.0�,+	"%7�!��1%'	$�%&��	



	
)/

���
��,9-��������������������������������)����������������+�')��������������������3��)��28=�
>�
��
������)�'��)��28=�����������������&�
�������)�����������3�

�,%�	
(&�!,�%'	

M	�0�,+	
(��-+�1	
�P588	

5)M	
�	 M	�%'<.0�,+	
(��-+�1	

9.+�$0,+(:	
�P��=�=	

5)M	
�	 M	�%'<.0�,+	
(��-+�1	

9&'.+�$0,+(:	
�P)�=�8	

�<5	7�'&,+1	 =�M	 9=��=M�	=/�6M:	 /=M	 9/)��M�	/5��M:	 )6M	
��<�5	
7�'&,+1	

�6M	 9����M�	�)��M:	 �=M	 9�)��M�	�5�6M:	 6�M	

��<6�	
7�'&,+1	

6M	 9��8M�	6�5M:	 �M	 96��M�	��/M:	 8M	

�-+�	6�	
7�'&,+1	

�M	 9��6M�	��)M:	 �M	 9���M�	��=M:	 �M	

238313.� 
���
�������

�'	"%'"�&1�%'�	0!-�'$	!(*&1,+(	2%�	2!",%�1	1&"0	!1	�%"!,�%'	!'(	,�7+	%2	1,%�	!'(	%,0+�	�7�%�,!',	
1,%�	%&,"%7+1	91&"0	!1	.0+,0+�	!	1+!�"0	%""&��+(:�	4�!"#	(��-+�1	.+�+	(+,!�'+(	2%�	�%'$+�	�+��%(1	
%2	 ,�7+	 ,0!'	 1�7��!��3	 1�,&!,+(	 '%'<4�!"#	 !'(	.0�,+	 (��-+�1�	 �0+1+	 �+1&�,1	 %'�3	 !���3	 ,%	 �+�%�,+(	
1,%�1	!'(	7!3	&'(+�1,!,+	%�	%-+�1,!,+	,0+	+22+",	%2	�!"+�	�0�1	!'!�31�1	1&$$+1,1	,0!,	/M	,%	8M	%2	,0+	
1,%�1	 �'-%�-�'$	4�!"#	(��-+�1	 10%&�(	'%,	4+	 �!1,�'$	7%�+	 ,0!'	��	7�'&,+1	 1�'"+	 1,%�1	.�,0	 1�7��!�	
"0!�!",+��1,�"1	�'-%�-�'$	'%'<4�!"#	(��-+�1	!�+	$+'+�!��3	,!#+	�+11	,�7+�	

5�)�)	 ����C���	��	��
�	 ���	��	���	��
�����	��	����
�	

�1	.�,0	,0+	!'!�31�1	%2	"�,!,�%'	�!,+1	!'(	1,%�	�+'$,01�	�'-+1,�$!,�'$	�!"�!��3	4�!1+(	�%��"�'$	�'	,0+	
(+"�1�%'	,%	1+!�"0	�'-%�-+1	!	"%7�!��1%'	%2	1+!�"0	�!,+1	!"�%11	,0+	�!"+	$�%&�1�	�'��#+	,0+	!'!�31�1	
%2	 "�,!,�%'	 �!,+1�	.+	 "!'	 !�1%	 +-!�&!,+	 ,0+	 +22+",�-+'+11	 %2	 ,0+	 (+"�1�%'	 ,%	 1+!�"0	 43	 !11+11�'$	 ,0+	
�+"%-+�3	%2	1%7+	2%�7	%2	"%',�!4!'(	92��+!�71�	(�&$1�	+,"�:�	

�%	 4+$�'�	 .+	 �'-+1,�$!,+	 .0+,0+�	 ,0+	 �+�"+',	 %2	 4�!"#	 (��-+�1	 1+!�"0+(	 �1	 ,0+	 1!7+	 !1	 ,0+	
�+�"+',!$+	%2	��1�!'�"	(��-+�1	1+!�"0+(�	�1	,0+	1!7+	!1	,0+	�+�"+',!$+	%2	.0�,+	(��-+�1	1+!�"0+(	!'(	
1%	%'�	�	��%�+�	"%7�!��1%'�	0%.+-+��	�1	'%,	A&�,+	1%	1�7��+�		

�0+	(+"�1�%'	,%	1+!�"0	"!'	4+	!11%"�!,+(	.�,0	�!"+	+-+'	�2	,0+	%22�"+�	�1	'%,	7%,�-!,+(	43	�!"�!�	
4�!1�	 �0+�+	 +@�%1&�+	 !'(	 4+0!-�%�	 .+�+	 ,0+	 +11+',�!�	 "%7�%'+',1	 %2	 ,0+	 !,<��1#	 �%�&�!,�%'	 2%�	
!'!�31�1	%2	1,%�1�	2%�	!'!�31�1	%2	�%1,<1,%�	!",�%'1	.+	'++(	,%	!(*&1,	2%�	,0+	'%'<�!"+	4!1+(	2+!,&�+1	
%2	,0+	(��-+�	,0!,	!22+",	%22�"+�	(+"�1�%'1	!'(	(�22+�+'"+1	�'	'+�$04%�0%%(	(��-�'$	�!,,+�'1�	�!��&�+	
,%	 !(*&1,	 2%�	 ,0+1+	 �7�%�,!',	 2!",%�1	 "!'	 �+!(	 ,%	 "%'"�&1�%'1	 %2	 �!"�!�	 4�!1	 .0+'	 (�22+�+'"+1	 !�+	
!",&!��3	!,,��4&,!4�+	,%	(�22+�+'"+1	�'	��%4!,�%'H�!�%�+	�!,+1	!'(	�%"!�	�!.	+'2%�"+7+',	��!",�"+1	,0!,	
!�+	'%,	4!1+(	%'	�!"+�	



	
)=

238383,� ��'�����������������)���

�0+	 �!#�!'(	 �%��"+	 �+�!�,7+',	 0!1	 !	 �%��"3	 %2	 1+!�"0�'$	 !��	 1,%��+(	 (��-+�1	 .0%	 !�+	 %'	
��%4!,�%'	 %�	 �!�%�+��	�%1,	 %2	 ,0+	 �+%��+	 .0%	 !�+	 %'	 ��%4!,�%'	 %�	 �!�%�+	 �'	�!#�!'(	 !�+	 4�!"#�	

%'1+A&+',�3�	1,%��+(	4�!"#	(��-+�1	7!3	4+	1+!�"0+(	7%�+	2�+A&+',�3	,0!'	1,%��+(	(��-+�1	%2	%,0+�	
�!"+1	4+"!&1+	%2	,0+	�%��"+	(+�!�,7+',?1	�%��"3	,%	1+!�"0	!��	1,%��+(	(��-+�1	%'	��%4!,�%'	%�	�!�%�+�	
�0�1	�+1&�,�	0%.+-+��	(%+1	'%,	�'(�"!,+	�!"�!�	4�!1	%'	,0+	�!�,	%2	,0+	%22�"+�1�		

��7��!��3�	 1,%�1	 �+1&�,�'$	 �'	 ,0+	 !��+1,	 %2	 ,0+	 (��-+�	 %�	 !'	 �7�%&'(�'$	%2	 ,0+	 -+0�"�+	.���	 !�1%	
�+1&�,	�'	!'	!&,%7!,�"	1+!�"0	%2	,0+	(��-+�	!'(H%�	-+0�"�+�	�0&1�	�2	'%'<.0�,+	(��-+�1	!�+	7%�+	��#+�3	
,%	 4+	 !��+1,+(�	 0!-+	 .!��!',1�	 %�	 0!-+	 ,0+��	 -+0�"�+1	 �7�%&'(+(�	 ,0+'	 1,%�1	 �'-%�-�'$	 '%'<.0�,+	
(��-+�1	!�+	7%�+	��#+�3	,%	�+1&�,	�'	!	1+!�"0	,0!'	1,%�1	�'-%�-�'$	.0�,+	(��-+�1�	���!�+',	(�1�!��,�+1	�'	
1+!�"0	�!,+1	(%	'%,	'+"+11!���3	�'(�"!,+	,0+	+@�1,+'"+	%2	�!"�!�	��%2���'$�	

�((�,�%'!��3�	�'	�!#�!'(�	,0+�+	!�+	1%7+	'+�$04%�0%%(1	.0+�+	1+!�"0	�!,+1	!�+	7&"0	0�$0+�	2%�	
!��	(��-+�1�	4%,0	.0�,+	!'(	'%'<.0�,+�	�0%1+	'+�$04%�0%%(1	"%��+1�%'(	,%	,0+	��+(%7�'!',�3	'%'<
.0�,+�	 0�$0<"��7+	 !�+!1	 %2	 ,0+	 "�,3�	 �%�+�3	 �%%#�'$	 !,	 1+!�"0	 �!,+1	 !$$�+$!,+(	 ,%	 ,0+	 "�,3	 �+-+�	7!3	
��%(&"+	 2�$&�+1	 �'(�"!,�-+	 %2	 !	 (�1�!��,3	 .0+�+	 7&"0	 %2	 ,0!,	 (�1�!��,3	 7!3	 4+	 (&+	 1�7��3	 ,%	
(�22+�+'"+1	�'	(��-�'$	�!,,+�'1�	

238383.� ?�+)�����������������)���

�0+�+	 !�+	%,0+�	 1+!�"0+1	 ,0!,	 �'-%�-+	0�$0	(�1"�+,�%'	%'	 ,0+	�!�,	%2	 ,0+	%22�"+��	�%�	 +@!7��+@�
%22�"+�1	7!3	!1#	,0+	(��-+�	2%�	"%'1+',	,%	1+!�"0�	�2	%22�"+�1	!�+	�!"�!��3	4�!1+(�	1&"0	0�$0	(�1"�+,�%'	
1+!�"0+1	 !�+	 7%1,	 ��#+�3	 ,%	 +@0�4�,	 (�1�!��,�+1�	 �'2%�,&'!,+�3�	 ,0+	 !'!�31�1	 %2	 "%'1+',	 1+!�"0+1	 �1	
1%7+.0!,	 "%'2%&'(+(	 4+"!&1+	 ,0+	 (!,!	 "%��+",�%'	 2%�7	 %'�3	 �+"%�(1	 ,0%1+	 "!1+1	 �'	 .0�"0	 ,0+	
%22�"+�	!1#1	����,0+	(��-+�	$�-+1	"%'1+',�	��1�!��,�+1	7!3	4+	(&+	,%	(�22+�+'"+1	�'	.0�"0	%22�"+�1	!1#	
%�	(�22+�+'"+1	�'	.0�"0	(��-+�1	!""+�,	"%'1+',	1+!�"0+1�	

�%	+'1&�+	%22�"+�	1!2+,3�	%22�"+�1	7!3	�!,	1+!�"0	!	-+0�"�+	%""&�!',	,%	"0+"#	2%�	.+!�%'1�	�&"0	
1+!�"0+1	 �'-%�-+	 0�$0	 %22�"+�	 (�1"�+,�%'�	 7!3	 (+�+'(	 %'	 ,0+	 ,3�+	 %2	 '+�$04%�0%%(	 ,0+	 %22�"+�	
�!,�%�1�	!'(	7!3	4+	��%'+	,%	�!"�!�	4�!1	�2	%22�"+�1	2++�	7%�+	!,	��1#	.�,0	!	4�!"#	%�	��1�!'�"	(��-+��	
!��	+�1+	4+�'$	+A&!��	

��%4!4�+	 "!&1+	 1+!�"0+1	7!3	 %�	7!3	 '%,	 �'-%�-+	7&"0	 %22�"+�	 (�1"�+,�%'�	�22�"+�1	 "�!�7	 ,0!,	
��%4!4�+	"!&1+	1+!�"0+1	!�+	'%,	��%'+	 ,%	 �!"�!�	4�!1	 1�'"+	 ,0+1+	 �'-%�-+	"�+!�	 1�$'1	%2	.�%'$(%�'$	
9(��-+�	 �1	 (�&'#�	 "%',�!4!'(	 �'	 ��!�'	 -�+.�	 +,"�:	 1%	 ,0!,	 !'3	 %22�"+�	 �'	 ,0+	 1!7+	 �%1�,�%'	 .%&�(	
"%'"�&(+	,0!,	!'	!��+1,	�1	!�7%1,	"+�,!�'	,%	2%��%.�	

238383/� �������������� ��)�������)���

�22�"+�1	1+!�"0+(	��M	%2	,0+	(��-+�1	,0+3	1,%��+(�	�7%'$	,0+	��/)=	(��-+�1	.0%	.+�+	1+!�"0+(�	
,0+	�%��"+	2%&'(;	

§ '!�"%,�"1	�'	��)	"!1+1K	

																																																		
�	�1	!	"%'(�,�%'	%2	,0+��	�+�+!1+�	�'(�-�(&!�1	%'	��%4!,�%'	%�	�!�%�+	"%'1+',	,%	4+	1+!�"0+(	!,	!'3,�7+	!'(	!'3.0+�+�	



	
)8

§ 2��+!�71	�'	�/	"!1+1K	!'(	
§ %,0+�	+-�(+'"+	�'	���	"!1+1�	

�%,+	 ,0!,	 �2	&'�+�%�,+(	 1,%�1	 �'-%�-+	1+!�"0+1	.�,0	"0!�!",+��1,�"1	 ,0!,	(�22+�	$�+!,�3	 2�%7	,0+	
�+�%�,+(	1+!�"0+1	,0!'	,0+1+	!'(	%,0+�	2�$&�+1	�'	,0�1	1+",�%'	.���	'%,	�+��+1+',	,0+	1,!,+	%2	1+!�"0+1	
�'	�!#�!'(�	�!'3	%2	,0+	1+!�"0+1	.+�+	�%.	(�1"�+,�%'	1+!�"0+1	�'	,0!,	,0+	%22�"+�1	.+�+	�+A&��+(	,%	
1+!�"0	,0+	(��-+�	4+"!&1+	%2	,0+	1�,&!,�%'	2�%7	.0�"0	,0+	1+!�"0	!�%1+�	�0+	�%.	(�1"�+,�%'	1+!�"0+1	
1�+"�2�"!��3	!�%1+	4+"!&1+;	

§ !	-+0�"�+	%""&�!',	.!1	%'	��%4!,�%'	%�	�!�%�+	9�8M:K	
§ ,0+	1+!�"0	.!1	�'"�(+',	,%	!'	!��+1,	9�8M:K	%�		
§ ,0+	1+!�"0	�&�1&!',	,%	!'	�'-+',%�3	1+!�"0	9�)M:�		

�0+	0�$0	(�1"�+,�%'	1+!�"0+1	!�%1+	4+"!&1+;	

§ ,0+	(��-+�	$!-+	0�1H0+�	"%'1+',	98:KM�	
§ ,0+	%22�"+�	.!',+(	,%	�!,	1+!�"0	2%�	.+!�%'1	9��M:K	

�'	!((�,�%'	,0+	%22�"+�1	�+"%�(+(	��%4!4�+	"!&1+	��M	%2	,0+	,�7+	!'(	,.%	%2	,0+	1+!�"0+1	.+�+	
4!1+(	%'	1+!�"0	.!��!',1�	�

��$&�+	 =	 10%.1	 ,0+	 '&74+�	 %2	 1+!�"0+1	 4�%#+'	 (%.'	 43	 �!"+	 !'(	 ,0+	 4!1�1	 2%�	 ,0+	 1+!�"0�	

�+!��3	 ,0+	 $�+!,+1,	 4&�(+'	 %2	 ,0+	 1+!�"0+1	 2!��1	 %'	 -+0�"�+1	 .�,0	 4�!"#	 (��-+�1�	  �!"#	 (��-+�1	 !�+	
�'-%�-+(	�'	=)M	%2	,0+	1+!�"0+1�	�%.+-+��	7%1,	%2	,0+	1+!�"0+1	%2	-+0�"�+1	.�,0	4�!"#	(��-+�1	.+�+	
4!1+(	%'	 �+!1%'1	.�,0	 ��,,�+	%22�"+�	(�1"�+,�%'�	6�M	��%4!,�%'H�!�%�+�	 �=M	 �'"�(+',	 ,%	 !��+1,�	 !'(	
�6M	�'-+',%�3	1+!�"0+1�	�0+	7!�'	"%'"+�'	10%&�(	��+	�'	,0+	�!�$+	'&74+�	%2	"%'1+',	98M:	!'(	�!,	
1+!�"0+1	98M:	!'(�	�+�0!�1�	��%4!4�+	"!&1+	1+!�"0+1	9��M:�	

 

Asian Black Hispanic White Other 

Consent 
Incident 
Inventory 
Probable cause 
Probation/Parole 
Search warrant 
Pat search 

Race of driver 

N
um

be
r 

of
 c

as
es

 

0 
10

0 
20

0 
30

0 
40

0 

	



	
)5

*�+�����-��)�����������������)����������������)����������������������+��)�������)�

�!#�'$	"%7�!��1%'1	(��+",�3	2�%7	��$&�+	=	(%+1	'%,	!""%&',	2%�	(�22+�+'"+1	�'	,0+	�+!1%'1	2%�	
,0+	1,%��	,0+	"%'(�,�%'1	�'	,0+	�%"!�+	%2	,0+	1,%��	!'(	!$+	!'(	1+@	(�22+�+'"+1	%2	4�!"#	!'(	'%'<4�!"#	
(��-+�1�	 ��'"+	 !'	 %22�"+�?1	 (+"�1�%'	 ,%	 �!,	 1+!�"0�	 !1#	 2%�	 "%'1+',�	 %�	 (+-+�%�	 ��%4!4�+	 "!&1+	 "!'	
0+!-��3	(+�+'(	%'	,0+	"%'(�,�%'1	%2	,0+	'+�$04%�0%%(	�'	.0�"0	,0+	1,%�	%""&�1�	!""%&',�'$	2%�	,0+	
'+�$04%�0%%(	�1	!'	�7�%�,!',	"%7�%'+',�	�

2383831� ���
������� ������)�����������+�����)������&�������
���

�+	"%7�!�+(	"%'1+',	1+!�"0	�!,+1�	�!,	 1+!�"0	�!,+1�	!'(	��%4!4�+	"!&1+	1+!�"0	�!,+1	2%�	4�!"#	
(��-+�1	 .�,0	 ,0+	 �!,+1	 2%�	 1�7��!��3	 1�,&!,+(	 '%'<4�!"#	 !'(	.0�,+	 (��-+�1�	 �0+	 "%7�!��1%'	 $�%&�1	
&1+(	0+�+	!�+	,0+	1!7+	!1	,0%1+	(+1"��4+(	�'	�+",�%'	5�)��	!'(	&1+(	�'	,0+	!'!�31�1	%2	"�,!,�%'	�!,+1	�'	
�+",�%'	5�)�6���	�!4�+	�5	10%.1	,0+	�+1&�,1	%2	,0+	!'!�31�1�	

���� �����)���	 �22�"+�1	 "%'(&",+(	 �!,	 1+!�"0+1	 %2	 4�!"#	 (��-+�1	 !'(	 '%'<4�!"#	 (��-+�1	 !,	 +A&!�	
1+!�"0	�!,+1�	�%.+-+��	%22�"+�1	�!,	1+!�"0+(	.0�,+	(��-+�1	7&"0	�+11	2�+A&+',�3	,0!'	,0+3	�!,	1+!�"0	
4�!"#	(��-+�1�	�+11	,0!'	�M	%2	,0+	1,%��+(	.0�,+	(��-+�1	.+�+	�!,	1+!�"0+(�	

���
�� ,2-� ����������� ������ ���������� ��� �)�� ������� ��� ����+� �
��	� ��� �)�� �������
���� ��� �)��
��������������&�������)�+)�����������������)���

	 �%	1+!�"0	 �!,	1+!�"0	 
%'1+',	
1+!�"0	

��%4!4�+	"!&1+	

M	 �!"#	(��-+�1	
	

5��5M	 ��=M	 ���M	 6��M	

5)M	
�	 95��5M�	5��5M:	 9���M�	6��M:	 9��=M�	��=M:	 9��/M�	6�5M:	
	 	 	 	 	

M	�%'<4�!"#	(��-+�1	
9.+�$0,+(:	

5���M	 ��/M	 ��/M	 ���M	

5)M	
�	 956��M�	5)�/M:	 9��8M�	6��M:	 9��5M�	���M:	 9��8M�	���M:	
	 	 	 	 	

M	.0�,+	(��-+�1	
9.+�$0,+(:	

5/�)M	 ���M	 ��=M	 ���M	

5)M	
�	 95���M�	58�=M:	 9���M�	��5M:	 9���M�	6�=M:	 9���M�	��)M:	

	


������� �����)���	�22�"+�1	.+�+	1��$0,�3	7%�+	 ��#+�3	,%	1+!�"0	1,%��+(	4�!"#	(��-+�1	,0!'	1�7��!��3	
1�,&!,+(	 '%'<4�!"#	 (��-+�1	 !'(	 1�7��!��3	 1�,&!,+(	 .0�,+	 (��-+�1	 !�,0%&$0	 ,0+	 (�22+�+'"+1	 !�+	 '%,	
1,!,�1,�"!��3	1�$'�2�"!',�	

������
�������������)���	�,%�1	�'-%�-�'$	4�!"#	(��-+�1	.+�+	7%�+	,0!'	,.�"+	!1	��#+�3	,%	�+1&�,	�'	!	
��%4!4�+	"!&1+	1+!�"0�	��%4!4�+	"!&1+	10%&�(	�7��3	,0!,	,0+	%22�"+�	0!(	!'	!�,�"&�!4�+	�+!1%'	2%�	,0+	
1+!�"0	4+��+-�'$	 ,0!,	 !'	 !��+1,	.!1	 �77�'+',�	�%.+-+��	 2&�,0+�	 �'-+1,�$!,�%'	%2	 ,0+	(!,!1+,	 2%&'(	
,0!,	 ��%4!4�+	 "!&1+	 1+!�"0+1	 �!�+�3	 �+1&�,	 �'	 !'	 !��+1,	 9�8M:�	 �0+	 �+7!�'(+�	 �+1&�,+(	 �'	 "�,!,�%'1	
9)�M:	%�	'%	!",�%'	9�8M:�	��%4!4�+	"!&1+	1+!�"0+1	10%&�(	!�7%1,	!�.!31	�+1&�,	�'	!'	!��+1,�	��,0+�	
%22�"+�1	!�+	�'"%��+",�3	"%(�'$	,0+	1+!�"0	4!1�1	!'(	1,%�	%&,"%7+	2�+�(1�	%�	,0+1+	1+!�"0+1	!�+	'%,	&�	



	
/�

,%	 ,0+	 1,!'(!�(	%2	��%4!4�+	"!&1+�	��'"+	4�!"#	(��-+�1	4+!�	7%1,	%2	 ,0+	4&�(+'	%2	��%4!4�+	"!&1+	
1+!�"0+1	,0+	(+�!�,7+',	'++(1	,%	2&�,0+�	�'-+1,�$!,+	,0+	&1+	%2	��%4!4�+	"!&1+	!1	!	1+!�"0	4!1�1�	

2383838� ���
������� �)���������

�%�	 !11+11�'$	 �!"+	 4�!1	 �'	 1+!�"0+1�	 .+	 "!'	 "%7�!�+	 ,0+	 �!,+1	 !,	 .0�"0	 �%��"+	 �+"%-+�	
"%',�!4!'(�	�0!,	�1�	+-+'	,0%&$0	1+!�"0	�!,+1	7!3	4+	0�$0	2%�	!	"+�,!�'	�!"+	$�%&��	�2	,0+	1+!�"0+1	
�+$&�!��3	 ,&�'	 &�	 "%',�!4!'(�	 !	 �!"+	 4�!1	 �1	 �+11	 ��#+�3	 ,%	 4+	 !,	 �11&+�	�'	 ,0+	 %,0+�	 0!'(�	 �%��"�+1	
�+$!�(�'$	0�$0	(�1"�+,�%'	1+!�"0+1	,0!,	��!"+	,0+	$�+!,+1,	4&�(+'	%'	4�!"#	!'(	��1�!'�"	(��-+�1	!'(	
,0!,	�!�+�3	��%(&"+	"%',�!4!'(	'++(	,%	4+	�+$&�!��3	�+-�1�,+(	!'(	�+!11+11+(	2%�	,0+��	-!�&+	,%	�&4��"	
1!2+,3	-+�1&1	 ,0+��	"%',��4&,�%'	 ,%	�%��"+H"%77&'�,3	 ,+'1�%'�	�+!�"0+1	%2	-+0�"�+1	.�,0	%""&�!',1	
%'	��%4!,�%'	%�	�!�%�+	��%(&"+	'%	"%',�!4!'(	8)M	%2	 ,0+	 ,�7+�	3+,	�%��"+	!'(	"�,�E+'1	.���	 ��#+�3	
!$�++	 ,0!,	 ,0+�+	 �1	'%	'++(	2%�	"0!'$�'$	1+!�"0	�%��"�+1	2%�	1&"0	(��-+�1�	�%.+-+��	%&,	%2	,0+	��8	
"%'1+',	1+!�"0+1	1+-+'	 9)M:	�+1&�,+(	 �'	!	'!�"%,�"1	�+"%-+�3	!'(	2%&�	96M:	�+1&�,+(	 �'	%,0+�	'%'<
.+!�%'�	 '%'<'!�"%,�"1	 +-�(+'"+	 %2	 1%7+	 #�'(�	 ��'"+	 %22�"+�1	 7%1,	 2�+A&+',�3	 �+A&+1,	 "%'1+',	
1+!�"0+1	%2	 �!"#	(��-+�1	9=�M	%2	"%'1+',	1+!�"0+1:	!'(	��1�!'�"	(��-+�1	9�/M	%2	"%'1+',	1+!�"0+1:�	
,0+	-!�&+	%2	1&"0	1+!�"0+1	'++(1	,%	4+	A&+1,�%'+(�	

�0+�+	 !�+	 ,%%	 2+.	 1+!�"0+1	 %2	 �1�!'	 !'(	 (��-+�1	 %2	 F%,0+�G	 �!"+1	 �'	 ,0+	 "&��+',	 (!,!1+,	 ,%	
"%7�&,+	0�,	�!,+1�	�22�"+�1	%'�3	1+!�"0+(	4�!"#�	��1�!'�"�	!'(	.0�,+	(��-+�1	�'	1&22�"�+',	'&74+�1	,%	
3�+�(	0�,	�!,+	+1,�7!,+1�	�%.+-+��	1!7��+	1�E+1	.+�+	1,���	,%%	17!��	2%�	&1	,%	"%'1,�&",	�%.+�2&�	,+1,1	
%2	(�1�!��,�+1�	��,0	!((�,�%'!�	(!,!	"%��+",�%'	,0+	0�,	�!,+1	2%�	%,0+�	�!"+1	7!3	4+	+1,�7!4�+�	

���
��.7-�?���������9����28=������&�
�:������
��	�����?�����������&����

	  �!"#	 ��1�!'�"	 �0�,+	
�+!�"0	4!1�1	 ��,	

�!,+	
5)M	�',+�-!�	 ��,	

�!,+	
5)M	�',+�-!�	 ��,	

�!,+	
5)M	�',+�-!�	


%'1+',	 ���)M	 9/�8M�	����M:	 )�5M	 9���M�	�=�6M:	 �/�=M	 96�=M�	)=�5M:	
��%4!4�+	
"!&1+	

����M	 96���M�	�5�5M:	 66�6M	 9�)��M�	)8�=M:	 6=�)M	 9�6�=M�	=���M:	

�!,	1+!�"0	 ��6M	 9��/M�	���5M:	 5��M	 96��M�	���6M:	 �/�=M	 96�=M�	)=�5M:	

�!4�+	��	10%.1	,0+	0�,	�!,+1	2%�	4�!"#�	��1�!'�"�	!'(	.0�,+	(��-+�1�	�'	!��	"!,+$%��+1	!'(	!"�%11	
!��	,0�++	�!"+1�	,0+	0�,	�!,+1	!��+!�	,%	4+	�+�!,�-+�3	"�%1+	,%	%'+	!'%,0+��	��'"+	"%'1+',	1+!�"0+1	!'(	
�!,	1+!�"0+1	!�+	�+�!,�-+�3	�!�+�	+1,�7!,�'$	,0+	0�,	�!,+	,%	!'3	(+$�++	%2	!""&�!"3	�1	(�22�"&�,�	�0+	5)M	
�',+�-!�1	10%.'	�'	,0+	,!4�+	�+2�+",	,0+	&'"+�,!�',3	�'	,0+	0�,	�!,+	+1,�7!,+�	�0+	�',+�-!�1	2%�	+!"0	�!"+	
$�%&�	 %-+��!�	 "%'1�(+�!4�3	 .�,0	 +!"0	 %,0+�	 �'(�"!,�'$	 ,0!,	 .+	 "!''%,	 ,+��	 .0+,0+�	 %'+	 �!,+	 �1	
1�$'�2�"!',�3	 (�22+�+',	 2�%7	 !'%,0+��	 ��%4!4�+	 "!&1+	 1+!�"0+1	 $+'+�!��3	 !��+!�	 �+$�,�7!,+	 .�,0	
�+�!,�-+�3	 0�$0	 �!,+1	 %2	 �+"%-+��+1	 %2	 1%7+	 #�'(	 !�,0%&$0	 ,0�1	 10%&�(	 4+	 "%&��+(	 .�,0	 %,0+�	 1,%�	
%&,"%7+1	!1	.+	!��+!(3	1!.	,0!,	��%4!4�+	"!&1+	1+!�"0+1	(%	'%,	%2,+'	+'(	�'	!'	!��+1,�	

.��� #&1#�2+�&1+���&)��(7�87(�#�7�+�&���"�"�

�	�!"+	4�!1	"!'	�+-+!�	�,1+�2	!,	+-+�3	1,!$+	%2	,0+	-+0�"�+	1,%�	��%"+11�	�'"�&(�'$	,0+	(+"�1�%'	,%	
1,%��	 ,0+	 (+"�1�%'	 ,%	 "�,+	 %�	.!�'�	 ,0+	 !7%&',	 %2	 ,�7+	 ,%	 (+,!�'	 ,0+	 -+0�"�+�	 !'(	 ,0+	 (+"�1�%'	 ,%	
1+!�"0�	�0�1	 �+�%�,	0!1	(�11+",+(	+!"0	%2	 ,0+1+	 1,!$+1	%2	 ,0+	(+"�1�%'	��%"+11	 ,%	 !11+11	 ,0+	(+$�++	



	
/�

,0!,	!	�!"+	4�!1	7�$0,	��+1+',	�,1+�2�	

5�/��	 ��
�����	��	����	

�+	+@!7�'+(	,.%	7+!1&�+1	%2	,0+	%22�"+�1?	!4���,3	 ,%	 �(+',�23	�!"+	 �'	!(-!'"+�	%22�"+�	�+�%�,+(	
!(-!'"+	 #'%.�+($+	%2	 �!"+	 !'(	 -!��!,�%'	 �'	 '!,&�!�	 ��$0,�'$�	�1�'$	 ,0+	 2��1,	7+!1&�+	.+	 2�'(	 ,0!,	
,0+�+	7!3	4+	!	�!"+	4�!1	�'	,0+	(+"�1�%'	,%	1,%�	.0��+	&1�'$	,0+	1+"%'(	7+!1&�+	.+	2�'(	'%	+-�(+'"+	
%2	!	�!"+	4�!1�	


%7�!��'$	,0+	1,%�1	.0+'	%22�"+�1	"%&�(	!'(	"%&�(	'%,	�(+',�23	,0+	�!"+	�'	!(-!'"+	!��%.1	&1	,%	
(+,+�7�'+	 .0+,0+�	 �!"+	 -�1�4���,3	 !22+",1	 ,0+	 1,%�	 (+"�1�%'�	 �'	 �!"+	 4��'(	 �%��"+	 ��!",�"+1�	 �!"+	
-�1�4���,3	10%&�(	0!-+	'%	+22+",	9+@"+�,	2%�	,0+	0!'(2&�	%2	"!1+1	7!,"0�'$	1&1�+",	(+1"���,�%'1:�	C+,	
,0+	(��-+�	�1	7%�+	��#+�3	,%	4+	4�!"#	.0+'	%22�"+�1	�+�%�,	#'%.�'$	,0+	�!"+	%2	,0+	(��-+�	�'	!(-!'"+�	
�0+�+	!�+	,.%	+@��!'!,�%'1	2%�	,0�1	�+1&�,�	.0�"0	7!#+1	�',+���+,!,�%'	"%7��+@�	�0+	2��1,	�1	,0!,	,0�1	
�1	 �'(�"!,�-+	%2	 �!"�!�	��%2���'$�	�!"+	-�1�4���,3	 �'"�+!1+1	 !	4�!"#	(��-+�?1	 ��1#	%2	4+�'$	 1,%��+(�	�0+	
1+"%'(	 +@��!'!,�%'	 �1	 ,0!,	 4�!"#	 (��-+�1	 7�$0,	 4+	 7%�+	 -�1�4�+	 ,%	 %22�"+�1�	 �22�"+�1	 7!3	 0!-+	
(�22�"&�,3	(�1,�'$&�10�'$	.0�,+�	��1�!'�"�	%�	�1�!'	(��-+�1	!,	(�1,!'"+1	4&,	"!'	�(+',�23	4�!"#	(��-+�1	
7%�+	+!1��3�	�1	!	�+1&�,�	+-+'	�2	!",�'$	.�,0%&,	!	�!"+	4�!1�	%22�"+�1	!�+	7%�+	��#+�3	,%	�'(�"!,+	!(-!'"+	
#'%.�+($+	%2	,0+	�!"+	.0+'	1,%���'$	!	4�!"#	(��-+��	

�+	&1+(	-!��!,�%'	�'	'!,&�!�	��$0,�'$	,%	1,&(3	,0+	!4���,3	%2	%22�"+�1	,%	1++	,0+	�!"+	%2	,0+	(��-+�	
�'	!(-!'"+�	�'	,0!,	!'!�31�1	.+	2%&'(	'%	+-�(+'"+	%2	!	�!"+	4�!1	�'	,0+	�+�%�,+(	1,%�1�	2�'(�'$	,0!,	
4�!"#	 (��-+�1	 "%7�%1+(	 ,0+	 1!7+	 2�!",�%'	 %2	 1,%��+(	 (��-+�1	 �+$!�(�+11	 %2	 ,0+	 '!,&�!�	 ��$0,�'$	
!-!��!4�+	 2%�	 %22�"+�1	 ,%	 (+,+",	 ,0+	 (��-+�?1	 �!"+	 �'	 !(-!'"+�	 �0�1	 �1	 +-�(+'"+	 ,0!,	 ,0%1+	 %22�"+�1	
�+�%�,�'$	1,%�1	!�+	'%,	 �'-%�-+(	 �'	4�!1	4!1+(	�%��"�'$	��!",�"+1	!1	!	$�%&��	��-+'	 ,0+	1�E+	%2	 ,0+	
(+�!�,7+',�	!	2+.	%22�"+�1	7!3	4+	�'-%�-+(	�'	1&"0	��!",�"+1	!'(	,0�1	!'!�31�1	.%&�(	'%,	(+,+",	,0+	
�+1&�,�'$	(�1�!��,�+1	�'	,0+��	�+�!,�-+�3	17!��	"%',��4&,�%'	,%	,0+	-%�&7+	%2	1,%�1�		

�1�+"�!��3	1�'"+	,0+	%22�"+�1	1&41,!',�!��3	&'(+��+�%�,	,0+	1,%�1�	'%'<�+�%�,�'$	%22�"+�1	"%&�(	4+	
�'-%�-+(	�'	�!"�!�	��%2���'$�	��,0%&,	�'2%�7!,�%'	%'	,0+��	1,%�1	,0�1	!'!�31�1	"!''%,	(�!.	"%'"�&1�%'1	
2%�	 ,0+	 (+�!�,7+',	 !1	 !	 .0%�+�	 �0+'	 ,0+	 2%�71	 4+$�'	 ,%	 "%'1�1,+',�3	 �+"%�(	 ,0+	 %22�"+�	 4!($+	
'&74+�1	.+	"!'	!&$7+',	,0�1	!'!�31�1	.�,0	!'	%22�"+�	�+-+�	!'!�31�1	,0!,	"%&�(	4+"%7+	!	�!�,	%2	,0+	
+!��3	.!�'�'$	131,+7�	

5�/��	 ����<����	�
��
��C	

�0+'	+-!�&!,�'$	"�,!,�%'	�!,+1	.+	2%&'(	 ,0!,	4�!"#	(��-+�1	.+�+	1��$0,�3	 �+11	 ��#+�3	 ,%	 �+"+�-+	 !	
"�,!,�%'	.0+'	 "%7�!�+(	.�,0	 1�7��!��3	 1�,&!,+(	 '%'<4�!"#	 (��-+�1�	 �0�1	 2�'(�'$	 �%,+',�!��3	 �7���+1	
,0!,	+�,0+�	�%��"+	!�+	1��$0,�3	7%�+	0+1�,!',	,%	"�,+	4�!"#	(��-+�1	%�	,0!,	1%7+	%2	,0+	1,%�1	�'-%�-�'$	
4�!"#	(��-+�1	.+�+	%2	!	�+-+�	%2	1+-+��,3	&'��#+�3	,%	�+1&�,	�'	!	"�,!,�%'�	

�!"+	!��+!�1	,%	0!-+	,0+	1,�%'$+1,	�'2�&+'"+	%'	,0+	(&�!,�%'	%2	,0+	1,%��	 �!"#	(��-+�1	!�+	7&"0	
�+11	��#+�3	,%	0!-+	1,%�1	�!1,�'$	�+11	,0!'	��	7�'&,+1�	�,	�1	�%11�4�+	,0!,	,0+�+	!�+	&'7+!1&�+(	2!",%�1	
,0!,	 "%&�(	 �+$�,�7!,+�3	 +@��!�'	 ,0+	 (�22+�+'"+�	 �0+	 �!#�!'(	 �!"�!�	 ��%2���'$	 ,!1#	 2%�"+	 '++(1	 ,%	
"%'1�(+�	.0!,	 2!",%�1	 "%&�(	 �+$�,�7!,+�3	 +@��!�'	 ,0�1	 (�22+�+'"+�	�%.+-+��	 ,0%1+	 !((�,�%'!�	 2!",%�1	
,0+71+�-+1	"%&�(	4+	1&4*+",	,%	!	�!"+	4�!1	!1	.+���	1&"0	!1	,0+	(+"�1�%'	,%	"!��	%&,	!	�5	&'�,	%�	"!��	
2%�	!((�,�%'!�	 �'2%�7!,�%'	%'	!	(��-+��	�,	 �1	!�1%	&'"�+!�	0%.	!	�!"+	4�!1	.%&�(	"!&1+	1,%�1	,%	 �!1,	
�%'$+�	+1�+"�!��3	$�-+'	,0!,	"�,!,�%'	�!,+1	!�+�	�2	!'3,0�'$�	�+11	2�+A&+',	2%�	4�!"#	(��-+�1�	�%��"+	7!3	



	
/�

4+	!4�+	,%	��%-�(+	1%7+	+@��!'!,�%'	2%�	,0+1+	(�22+�+'"+1�	

�%	!11+11	.0+,0+�	,0+�+	 �1	(�22+�+',�!�	 ,�+!,7+',	43	�!"+	 �'	,0+	(+"�1�%'	,%	1+!�"0	.+	"�+!,+(	!	
"%7�!��1%'	$�%&�	%2	'%'<4�!"#	(��-+�1	,0!,	.+�+	1,%��+(	�'	,0+	1!7+	'+�$04%�0%%(1�	2%�	,0+	1!7+	
�+!1%'�	 !'(	 0!-+	 1�7��!�	 !$+	 !'(	 1+@�	�+	 2%&'(	 ,0!,	 %22�"+�1	 +'$!$+	 �'	 "%'1+',	 1+!�"0+1	 !'(	�!,	
1+!�"0+1	%2	4�!"#	(��-+�1	!'(	'%'<4�!"#	(��-+�1	!,	+A&!�	�!,+1�	�22�"+�1	+'$!$+	�'	"%'1+',	1+!�"0+1	%2	
4�!"#	(��-+�1	!'(	.0�,+	(��-+�1	!,	+A&!�	�!,+1	!1	.+���	�%.+-+��	4�!"#	(��-+�1	!�+	�!,	1+!�"0+(	7%�+	
2�+A&+',�3	,0!'	.0�,+	(��-+�1		

�22�"+�1	 1++7	7%�+	 ,0!'	 ,.�"+	 !1	 ��#+�3	 ,%	 "%'(&",	 !	 ��%4!4�+	 "!&1+	 1+!�"0	 %2	 !	 4�!"#	 (��-+�	
,0!'	!	'%'<4�!"#	(��-+��	 �'	 1��,+	%2	 ,0�1	(�22+�+'"+	 �'	 1+!�"0	 �!,+1�	 ,0+	0�,	 �!,+	 2%�	��%4!4�+	 "!&1+	
1+!�"0+1	 %2	 4�!"#	 (��-+�1	 �1	 ��M�	 �%,+',�!��3	 �'(�"!,�'$	 ,0!,	 ,0+	 ��%4!4�+	 "!&1+	 1+!�"0+1	 !�+	
�+!1%'!4�+���%.+-+��	 %'�3	 �8M	 %2	 ,0+1+	 1+!�"0+1	 !",&!��3	 �+1&�,+(	 �'	 !'	 !��+1,	 "!1,�'$	 (%&4,	 %'	
+�,0+�	 ,0+	 %22�"+�1?	 �+�%�,�'$	 %2	 ��%4!4�+	 "!&1+	 %�	 %'	 ,0+	 �+!1%'1	 ,0+3	 "%'(&",	 ��%4!4�+	 "!&1+	
1+!�"0+1�	

5�/�6	 �����������	

�0+�+	!�+	1%7+	��7�,!,�%'1	,%	,0�1	1,&(3�	���1,�	!��	%2	,0+	!'!�31+1	!((�+11	.0+,0+�	�!"�!�	��%2���'$	
�1	!	(+�!�,7+',<.�(+	��!",�"+�	�0+	(!,!	!'!�3E+(	2%�	,0�1	�+�%�,	(�(	'%,	!11%"�!,+	!'	%22�"+�	4!($+	
'&74+�	.�,0	,0+	-+0�"�+	1,%��	�2	!	17!��	'&74+�	%2	%22�"+�1	.+�+	�!"�!��3	4�!1+(�	,0+	(�1�!��,�+1	,0!,	
,0+3	"!&1+	.%&�(	'%,	��#+�3	!��+!�	�'	,0+	!'!�31+1	.+	0!-+	��%-�(+(	0+�+�		

�+"%'(�	 �'	 %�(+�	 ,%	 &1+	 ,0+	 '!,&�!�	 -!��!,�%'	 �'	 ��$0,�'$�	 ,0+	 !'!�31�1	 %2	 ,0+	 (+"�1�%'	 ,%	 1,%�	
+@!7�'+1	%'�3	,0%1+	1,%�1	%""&���'$	�'	,0+	+-+'�'$�	�0+	'&74+�	%2	1,%�1	'+!�	1&'��1+	.!1	,%%	17!��	
!,	,0�1	1,!$+	,%	"%7��+,+	,0+	!'!�31�1�	�1	!	�+1&�,�	.+	"!'	%'�3	+1,�7!,+	,0+	�!"�!�	��%2���'$	+22+",	,0!,	
7�$0,	%""&�	(&��'$	+-+'�'$	0%&�1�	�0�1	!'!�31�1	(%+1	!11&7+	,0!,	,0+	�!"+	(�1,��4&,�%'	%2	,0+	!,<��1#	
�%�&�!,�%'	(%+1	'%,	"0!'$+	(�!1,�"!��3	�'	!	17!��	�',+�-!�	%2	,�7+	'+!�	,0+	,�!'1�,�%'	2�%7	(!3��$0,	,%	
(!�#'+11�		

�0��(�	%&�	!'!�31�1	%2	�%1,<1,%�	!",�-�,3	�1	!4�+	,%	2%�7	,!�$+,	!'(	"%7�!��1%'	$�%&�1	%2	1�7��!��3	
1�,&!,+(	(��-+�1�	 4&,	.+	 "!'	 %'�3	 "%'2��7	 ,0+��	 1�7��!��,�+1	 %'	 %41+�-+(	 2+!,&�+1	 %2	 ,0+	 1,%��	 �,	 �1	
�%11�4�+	,0!,	�7�%�,!',	&'%41+�-+(	(�22+�+'"+1	4+,.++'	,0+	$�%&�1	�+7!�'	,0!,	"%&�(	"%'2%&'(	,0+	
+1,�7!,+1	%2	,0+	�!"+	4�!1	+22+",�		

�!1,�3�	,0+�+	!��+!�1	,%	4+	1&41,!',�!�	&'(+��+�%�,�'$	%2	1,%�1�	+1�+"�!��3	�'	,0+	(!,!	2�%7	B&'+	
,0�%&$0	 �+�,+74+��	 �0+	 !'!�31�1	 %2	 ,0+	 1,%�	 (+"�1�%'1	 !1	 .+��	 !1	 ,0+	 �%1,<1,%�	 !",�-�,3	 7!3	 4+	
1+'1�,�-+	 ,%	 &'(+��+�%�,�'$�	 �2�	 2%�	 +@!7��+�	 1,%�1	 �'-%�-�'$	 �!,	 1+!�"0+1	 %2	 4�!"#	 (��-+�1	 !�+	
%-+��+��+1+',+(	 �'	 ,0+	 &'�+�%�,+(	 1,%�1	 ,0+'	 ,0+	 (�1�!��,3	 .+	 0!-+	 �+�%�,+(	 &'(+�+1,�7!,+1	 ,0+	
��%4�+7�	

�'	1&77!�3�	 ,0+	1&41,!',�!�	&'(+��+�%�,�'$	%2	1,%�1	��+-+',1	 ,0+	 2�'(�'$1	 �'	 ,0�1	 �+�%�,	 ,%	4+	
"%'"�&1�-+�	�-+'	!7%'$	,0+	�+�%�,+(	1,%�1	,0+�+	!�+	1%7+	�'(�"!,�%'1	%2	�!"�!�	(�1�!��,�+1	 �'	�%1,<
1,%�	!",�-�,3�	�'"�&(�'$	(�22+�+'"+1	�'	1,%�	(&�!,�%'	!'(	2�+A&+'"3	%2	�!,	1+!�"0+1	,0!,	,0+	�!#�!'(	
�!"�!�	��%2���'$	,!1#	2%�"+	'++(1	,%	"%'1�(+�	!'(	!((�+11�	



	
/6

�0� #&1#�2+�&1+�

�0+	�+�!�,7+',	.!1	+@,�+7+�3	!74�,�%&1	�'	�,1	$�!',	��%�%1!�	!1	%&,��'+(	�'	,0+	,+'	%4*+",�-+1	
��%-�(+(	�'	,0�1	�+�%�,�	�0+	�!#�!'(	�!"�!�	��%2���'$	�!1#	�%�"+�	.0�"0	.!1	"%7���1+(	%2	!	$�%&�	
%2	 0�$0�3	 (+(�"!,+(�	 "%77�,,+(	 !'(	 1�'"+�+	 ��%2+11�%'!�1�	 .%�#+(	 ,��+�+11�3	 ,%	 !""%7���10	 ,0+1+	
$%!�1�		

��,0	 2+.	 +@"+�,�%'1�	 ,0+	 �!1#	 �%�"+	 !""%7���10+(	 !��	 %2	 ,0+	 $%!�1	 %&,��'+(	 �'	 ,0+	 $�!',�	
�&�,0+�7%�+�	,0+	��%"+11+1	(+-+�%�+(	43	,0+	$�%&�	10%&�(	1+�-+	!1	!	'!,�%'!�	7%(+��	�'	10%�,�	,0+	
$�%&�	(+7%'1,�!,+(	 ,0!,	 ,0+	 �%��"+	 !'(	 ,0+	 "%77&'�,3	 "!'	.%�#	 ,%$+,0+�	 %'	 !'3	 �11&+�	 +-+'	 !'	
�11&+	1&"0	!1	�!"�!�	��%2���'$�	!'(	(%	1%	�'	!'	+22+",�-+	7!''+��	

�0�%&$0	%&�	+22%�,1�	,0+	�!#�!'(	�!1#	�%�"+	0!1	!""%7���10+(	,0+	2%��%.�'$;	

��	 �%�7+(	!	(�-+�1+�	�+��+1+',!,�-+	,!1#	2%�"+	

��	 ��%-�(+(	+@,+'1�-+	,�!�'�'$	,%	,!1#	2%�"+	7+74+�1	

6�	 
%'(&",+(	,.%<(!3	�+,�+!,	2%�	,0+	,!1#	2%�"+	!,	�
������	

��	 
%'(&",+(	7%',0�3	,!1#	2%�"+	7++,�'$1	2%�	%-+�	!	3+!�	

)�	 �(+',�2�+(	��<2�+�(1	%2	(!,!	,%	"%��+",	

/�	 
�+!,+(	(!,!	"%��+",�%'	2%�7	

=�	 �&�"0!1+(	(!,!	"%��+",�%'	,+"0'%�%$3	>	�7��+7+',	(!,!	"%��+",�%'	��%$�!7	

8�	 
%'(&",+(	1&�-+3	%2	"%77&'�,3	

5�	 
%'(&",+(	1&�-+3	%2	�+�!�,7+',!�	�+�1%''+�	

���	�%1,+(	 !3	��+!	�%�#10%�	%'	�!"�!�	��%2���'$	

���	
%'(&",+(	�%.'	�!��	�++,�'$	

���	�+2�'+(	�!"�!�	��%2���'$	

�6�	�+-+�%�+(	�!"�!�	��%2���'$	�%��"3	

���	�+-+�%�+(	+22+",�-+	4+'"07!�#�'$	��%"+11	

�)�	�'!�3E+(	%-+�	=����	1,%�1		

 !1+(	%'	 ,0+	+@�+��+'"+1	%2	%&�	��%*+",�	 ,0+	,!1#	2%�"+	7!#+1	 ,0+	2%��%.�'$	�+"%77+'(!,�%'1	
2%�	!$+'"�+1	,0!,	(+"�(+	,%	"%��+",	1,%�<(!,!	!'(	(%	1%	�'	!	"%��!4%�!,�-+�	"%7��+0+'1�-+	!'(	"�+(�4�+	
7!''+��		



	
/�

�0��� �&#"���"+4��&�#7�

�%�7	 !	 �%"!�	 !(-�1%�3	 $�%&�	 %�	 ,!1#	 2%�"+	 "%7���1+(	 %2	 #+3	 1,!#+0%�(+�1�	 �'"�&(�'$	 �%��"+�	
"%77&'�,3�	"�-��	��$0,1�	�%��"+	&'�%'1	%�	!11%"�!,�%'1�	��%2+11�%'!�	�+1+!�"0+�1	!'(H%�	!"!(+7�"1�	

�'	�(+',�23�'$	F#+3G	1,!#+0%�(+�1�	"%'1�(+�	,0+	2%��%.�'$;		

�:	 �!"�!�	!'(	+,0�"	7!#+<&�	,0+	
�,3�	�0+	,!1#	2%�"+	10%&�(	�+2�+",	,0+	(�-+�1�,3	%2	,0+	
"�,3�	

�:	 
%'1,�,&+'"3	 %2	 ,0+	 �',+�+1,+(	 $�%&��	 �+�+",	 $�%&�1	 ,0!,	 !�+	 +1,!4��10+(	.�,0	 �!�$+	
"%'1,�,&+'"�+1�	 �0�1	 .���	 ��%-+	 '+"+11!�3	 �'	 %�(+�	 ,%	 �+"+�-+	 �'�&,	 2�%7	 ,0+	
"%77&'�,3�	!'(	,%	+22+",�-+�3	7!�#+,	%&�	��%$�!7	!'(	1&""+11+1�	

6:	 �0+	 1,!#+0%�(+�?1	 ���%�	 .%�#	 �'	 ,0+	 "%77&'�,3�	 �0+	 4+1,	 ��+(�",%�	 %2	 2&,&�+	
4+0!-�%�	 �1	 �!1,	 �+�2%�7!'"+�	 �!,!	 "%��+",�%'	 !'(	 !'!�31�1	 ��%$�!71	 �+A&��+	
+@,+'1�-+	.%�#	 !'(	 ,�7+	 "%77�,7+',�	C%&	.!',	 ,%	 +'1&�+	 ,0!,	 ,0+	 �+��+1+',!,�-+	
$�%&�1	0!-+	4++'	 1&""+112&�	 �'	 ,0+	�!1,�	 !'(	 ,0!,	 ,0+3	.+�+	.����'$	 ,%	 "%77�,	 ,0+	
,�7+	!'(	�+1%&�"+1	'+"+11!�3	2%�	,0+	��%*+",�	

�:	 �4���,3	,%	4+	4%,0	2!��	!'(	%4*+",�-+�	 +"!&1+	%2	,0+	'!,&�+	%2	�!"�!�	��%2���'$�	7!'3	
�+%��+	 %2	 ��+(�1�%1+(	 !'(	 �!"#	 %4*+",�-�,3�	 �%�	 !	 ��%*+",	 ,%	 4+	 1&""+112&��	
�+��+1+',!,�-+1	7&1,	0!-+	!'	%�+'	7�'(�	!'(	4+	!""+�,�'$	,%	�+!�'�'$	'+.	�(+!1	!'(	
7+,0%(1�	

):	 ��%-�(+	 ,�!�'�'$	 ,%	 ,0+	 !(-�1%�3	 $�%&�	 1%	 ,0+3	 7!3	 %4,!�'	 !'	 +@�+�,	 �+-+�	 %2	
#'%.�+($+	 !'(	 &'(+�1,!'(�'$	 %2	 �!"�!�	 ��%2���'$�	 4�!1<4!1+(	 �%��"�'$	 !'(	 ,0+	
"%7��+@�,�+1	 %2	 (!,!	 "%��+",�%'	 !'(	 !'!�31�1�	 �%	 '%,	 !11&7+	 ,!1#	 2%�"+	 7+74+�1	
&'(+�1,!'(	,0+	�11&+1�		

/:	 
%'(&",	�+$&�!��3	1"0+(&�+(	7++,�'$1	.�,0	,0+	,!1#	2%�"+�	!'(	+1,!4��10	!	�+!1%'!4�+	
!$+'(!	2%�	+!"0	7++,�'$�	�%	'%,	4+"%7+	%-+�!74�,�%&1	!'(	,�3	,%	!""%7���10	,%%	
7&"0	+!"0	7++,�'$�		

=:	 �'-%�-+	 !'(	 +'$!$+	 !��	 7+74+�1	 %2	 ,0+	 ,!1#	 2%�"+	 .0+'	 2!"���,!,�'$	 ,0+	 7++,�'$1	
,0�%&$0	 10!�+(	 �+1�%'1�4���,�+1	 !'(	 ,0+	 (+�+$!,�%'	 %2	 7+!'�'$2&�	 .%�#�	 ���%.	
7+74+�1	,%	$�-+	��+1+',!,�%'1	!'(	�+!(	(�1"&11�%'1�		

8:	 �+,+�7�'+	,0+	$%!�91:	!'(	(+1��+(	%&,"%7+1	%2	(!,!	"%��+",�%'	4+2%�+	(+1�$'�'$	,0+	
131,+7�	�'$!$+	,0+	"%77&'�,3	�'	,0�1	��%"+11	,0�%&$0	7!�#+,�'$	1,�!,+$�+1�	1&"0	!1	
�%.'	�!��	7++,�'$1�	

5:	 �,���E+	,0+	,!1#	2%�"+	,%	(+2�'+	�!"�!�	��%2���'$	!'(	4�!1<4!1+(	�%��"�'$	!'(	(+-+�%�	!'	
!$+'"3	�%��"3	,0!,	"%7���+1	.�,0	!����"!4�+	 �%"!�	%�(�'!'"+1�	1,!,+	 �!.	!'(	
����	
1,!'(!�(1�	



	
/)

�0�
� �"�"�#&��7#��&1�*�"1"�:+�+�

�:	 �!�,'+�	 .�,0	 !	 "�+(�4�+�	 �+�&,!4�+	 �+1+!�"0	 �!�,'+�	 ,%	 !11�1,	 ,0+	 $�%&�	 �(+',�23	 ,0+	
�%"!��3	 �+�+-!',	 -!��!4�+1	 ,0!,	 7!3	 1#+.	 !$$�+$!,+	 (!,!	 !'(	 ��1,	 !��	 ,0+	 �+�+-!',	
-!��!4�+1	 ,0!,	 !�+	 '+"+11!�3	 �'	 +1,!4��10�'$	 4+'"07!�#1�	 �0�1	 ��%"+11	 7&1,	 4+	
"%7��+,+(	���%�	,%	�(+',�23�'$	.0!,	(!,!	10%&�(	4+	"%��+",+(�	

�:	 �0+	 ,!1#	 2%�"+	 10%&�(	 .%�#	 "%��!4%�!,�-+�3	 .�,0	 �,1	 �+1+!�"0	 �!�,'+�	 ,%	 �(+',�23	
4!1+��'+	 "%7�!��1%'	 (!,!	 !'(	 +1,!4��10	 4+'"07!�#1�	 �0�1	 ��%"+11	 "!''%,	 4+	
�+�+$!,+(	,%	,0+	!"!(+7�"	�!�,'+�	%�	"%'(&",+(	 �'	 �1%�!,�%'�	�,0+�.�1+�	 ,0+	��%"+11	
.���	"�+!,+	1&1��"�%'	!'(	"!&1+	(�-�1�-+'+11	.�,0�'	,0+	$�%&��	

6:	 �(+',�23	.0!,	(!,!	10%&�(	4+	"%��+",+(�	��%2+11�%'!�	�+1+!�"0	0!1	4++'	"%'(&",+(	�'	
,0�1	!�+!	1%	�,	7!3	'%,	4+	'+"+11!�3	,%	�+�'-+',	,0+	.0++��	�,	�1	'+"+11!�3	,%	�(+',�23	
�%"!��3	4!1+(	-!��!4�+1	!1	,0+3	"!'	-!�3	4+,.++'	!$+'"�+1	!'(	*&��1(�",�%'1�		

�:	 �(+',�23	 F4+1,	 ��!",�"+1G	 �'	 (!,!	 "%��+",�%'�	 !'(	 (+-+�%�	 "%��+",�%'	 7+,0%(%�%$�+1	
,0!,	2�,	,0+	%�$!'�E!,�%'�	,0+	"%77&'�,3�	!'(	,0+	4&($+,�	

):	 ��!�'	%22�"+�1	!'(	,0+	"%77&'�,3	%'	�!"�!�	��%2���'$	!'(	4�!1<4!1+(	�%��"�'$K	,0+	'+.	
�%��"3�	 ,0+	 !$+'"�+1	 (!,!	 "%��+",�%'	 ��%$�!7	 J	 �,1	 �&��%1+1�	 -!�&+	 !'(	 +@�+",+(	
%&,"%7+	9'%,	1,!,�1,�"!�:�	!'(	,0+��	�%�+	�'	+'1&��'$	1&""+11�	

/:	 
%'(&",	 1&�-+3	 ,%	 !11+11	 "%77&'�,3	 !'(	%22�"+�	 �+�"+�,�%'1	 !4%&,	 �!"�!�	��%2���'$	
!'(	�%��"+<"%77&'�,3	�+�!,�%'1�	

=:	 
%'(&",	1+"%'(	1&�-+3	!2,+�	�+�+!1+	%2	(!,!<!'!�31�1	�+�%�,	,%	!11+11	.0!,	�7�!",�	�2	
!'3�	,0+	��%$�!7	0!1	0!(	%'	�%��"+	!'(	"%77&'�,3	�+�"+�,�%'1�	

8:	 
%'(&",	 "%77&'�,3	 2%�&71�	 1&"0	 !1	 �%.'	 �!��	 7++,�'$1	 ,%	 ��%7%,+	 ��%$�!7�	
!''%&'"+	�+1&�,1�	!'(	1%��"�,	�'�&,	!'(	2++(4!"#	2�%7	"%77&'�,3�		

��� "#41&9�7�57)71�+�

�0+	 �!#�!'(	 �%��"+	 �+�!�,7+',	 �1	 $�!,+2&�	 ,%	 ,0+	 �'�,+(	 �,!,+1	 �+�!�,7+',	 %2	 B&1,�"+�	

%77&'�,3	���+',+(	 �%��"�'$	 �+�-�"+1	 9
���:	 2%�	 ,0+	 %��%�,&'�,3	 !'(	 1&��%�,	 ,%	 �!�,�"��!,+	 �'	
,0�1	 .%�,0.0��+	 ��%*+",�	 �+	 +1�+"�!��3	 ,0!'#	 %&�	 
���	 "%%�(�'!,%��	 �(	 ��@%'�	 2%�	 ��%-�(�'$	
"%',�'&+(	$&�(!'"+	!'(	!11�1,!'"+	�'	%&�	+22%�,1�		

���'"��!�	"%',��4&,%�1	,%	,0�1	�+�%�,	�'"�&(+	


!�,�	�%'!�(	�!-�1�	�!#�!'(	�%��"+	�+�!�,7+',	
��+$	��($+.!3�	����	

0��1,%�0+�	�.!�,E<�(7�1,+'�	�
������	
%���	

!�%�3'	�!�10�	�!#�!'(	�%��"+	�+�!�,7+',	
���+'	�&�"+���	�!#�!'(	�%��"+	�+�!�,7+',		
B+''3	�%'$�	�!#�!'(	�%��"+	�+�!�,7+',	
	



	
//

�
� �7�7�71#7+�

���+�,�	�����	����	 �7�,0�	 !'(	����	�&'0!7	 9���6:�	 F�%.!�(	 !	 4+,,+�	 4+'"07!�#;	�11+11�'$	 ,0+	
&,���,3	%2	'%,<!,<2!&�,	,�!22�"	"�!10	(!,!	�'	�!"�!�	��%2���'$	�+1+!�"0�G	
���������+������
������
��+�����)��
.,���
������-�>��
������������������
�(�������	 %1,%'�	

�,,%�'+3	�+'+�!�	 %2	 ,0+	 �,!,+	 %2	�+.	C%�#	 9�555:�	�)����'�@��	�
���� ��
��������������5�� A�����B�
*���	5����������-��������������)������
������)�������������'�@��	�*�����)�������������)�����������C�����
�	

�-��	��$0,1	 &�+!&�	

���(+���	��	9����:�	!���)���������-���C������������
�%��+�����������*����D�)��
��������	�%��"+	�@+"&,�-+	
�+1+!�"0	�%�&7�	�!10�'$,%'�	��
�	

���+(7!'�	 B�	��	 9����:�	F��++(3	 2&'",�%'	!���%@�7!,�%';	�	$�!(�+',	4%%1,�'$	7!"0�'+�G	����
�� ���
����������	�59):�	��85<��6��	

��%$$+��	 B�	 !'(	��	��($+.!3	 9����:�	 F�+1,�'$	 2%�	�!"�!�	��%2���'$	 �'	��!22�"	�,%�1	 2�%7	 +0�'(	!	

+��	%2	�!�#'+11�G	�%�#�'$	�!�+��	

�%17+��	����	!'(	��	�+7+10%.	9����:�	���
������+��������+��������	���+3�	 %1,%'�	

�!74+�,0�	 B�	 9�55�:�	 ��&����� ����������
� ���
����� ��� �)�� >��������� ��� ��
���� ������ ���� �������� ��� !
��	�
���&���E���&�
������� �)����'�(������������	��!��'����#0�������>�����)��+���,�����/� ������)��@�����,299�
�)���+)�,22,�	�!74+�,0	
%'1&�,�'$�	

�!74+�,0�	B�	9�55/:�	#0����������������<�
	����&3�F���
������������
�����
�&�
����������3�

!42/419/�	

�!'$+�	B����	����	 �!"#7!'�	!'(	�� �	B%0'1%'	9����:�	������D��
���������&�������)����'�(������������	�-�
*���
��������	�22�"+	%2	,0+	�,,%�'+3	�+'+�!�	%2	�+.	B+�1+3�	

����	�"
!22�+3�	��	��($+.!3�	!'(	����	�%��!�	9�����	,%	!��+!�:�	F��%�+'1�,3	1"%�+	+1,�7!,�%'	.�,0	
4%%1,+(	�+$�+11�%'	2%�	+-!�&!,�'$	"!&1!�	+22+",1	�'	%41+�-!,�%'!�	1,&(�+1�G	����)�
�+���
�F��)����	

��"#!4!&$0�	 
���	 9���6:�	 �� ������ ��� ���
�%�� �������� ����� ����� ��� ������ 
��%� 
������	 �!74+�,0	

%'1&�,�'$�	

��($+.!3�	��	 9����:�	C!F�,3,4,����	�+�������
�	�-!��!4�+	!,	 ,0+	�<��%*+",	.+4	1�,+�	0,,�;HH"�!'��<
��%*+",�%�$/(%"H�!"#!$+1H$47��(2�	

�%1+'4!&7�	��	��	!'(	�� �	�&4�'	9�586:�	F�0+	"+',�!�	�%�+	%2	,0+	��%�+'1�,3	1"%�+	�'	%41+�-!,�%'!�	
1,&(�+1	2%�	"!&1!�	+22+",1�G	!�������	����7�	��J))�	

�%1+'4!&7�	��	9�58=:�	�%(+�<4!1+(	(��+",	!(*&1,7+',�	(�����
�����)���������������������
�������������	9.�	
68=J65��	

��	�!-!�	�41+�-!,%�3�	�1,�%'%7�"!�	�����"!,�%'1	�+�!�,7+',�	!-!��!4�+	!,	
0,,�;HH!!�&1'%�'!-3�7��H�	



	
/=

�%%�(��($+�	B�	9����:�	#��������������
������������������������������
������	
!74��($+;	���	��+11�	

U�'$�!22�	 �����	 ����	 �7�,0�	 !'(	 ��	 �%7!1#%-�"<�+-+3	 9����:�	 F���-�'$	 �0��+	  �!"#�G	 �)��

������
�+�����);�<6�	


	INTRODUCTION
	BACKGROUND
	PROJECT OVERVIEW

	FORMING A LOCAL RACIAL PROFILING TASK FORCE
	INVOLVING STAKEHOLDERS
	IDENTIFYING GOALS AND OBJECTIVES
	TRAINING OF TASK FORCE MEMBERS
	FACILITATING TASK FORCE MEETINGS
	BUILDING CONSENSUS

	RACIAL PROFILING POLICY DEVELOPMENT
	ASSESSING COMMUNITY PERCEPTIONS
	RESEARCH VARIABLES
	ANALYSIS AND RESULTS
	DISCUSSION

	ASSESSING THE POLICE DEPARTMENT PERCEPTION OF RACIAL PROFILING IN THE OAKLAND COMMUNITY
	ANALYSIS AND RESULTS OF SURVEY
	DISCUSSION AND CONCLUSIONS

	TOWN HALL MEETING & MARKETING STRATEGY
	IDENTIFY DATA FIELDS
	DATA COLLECTION METHODOLOGY
	PROJECT SCOPE
	PAPER DATA COLLECTION (IMAGE DATA COLLECTION) OVERVIEW
	ELECTRONIC PDA COMPONENT (ELISTEN SURVEY SOFTWARE) OVERVIEW
	SOLUTION COMPONENTS:
	PROJECT FLOW CHART (VISUAL)
	PAPER COMPONENT SOLUTION- TELEFORM PROCESS DESCRIPTION
	FORM DESIGN
	FORMS RECOGNITION
	DEFINITION
	DOCUMENT PREPARATION
	FORM SCANNING
	FORM IDENTIFICATION
	AUTOMATIC DATA CAPTURE
	DATA EDITING
	DATA VALIDATION AND FORMATTING
	DATA TRANSFER
	RELEASE
	IMAGE STORAGE
	IMAGE RETRIEVAL


	ANALYSIS OF OAKLAND™S STOP AND SEARCH DATA
	SUMMARY
	INTRODUCTION
	DESCRIPTION OF THE DATA
	RACE BIAS IN THE DECISION TO STOP
	TRADITIONAL BENCHMARKING METHODS
	Census data
	Traffic Surveys
	Not-at-fault car crashes
	Disadvantage of the current benchmarking methods

	AN ALTERNATIVE TO BENCHMARKING
	Analysis with officer self-reported advanced knowledge of drivers™ race
	Disadvantages of using self-reported officer responses

	USING CHANGES IN NATURAL LIGHTING
	Sensitivity of the results to assumptions

	OVERALL CONCLUSIONS ABOUT TRAFFIC STOPS

	ANALYSIS OF RACE BIAS IN POST-STOP ACTIVITY
	PROPENSITY SCORE ADJUSTMENT (TECHNICAL)
	DEVELOPMENT OF THE COMPARISON GROUP FOR BLACK AND WHITE DRIVERS
	CITATIONS, WARNINGS, AND ARRESTS
	Analysis of citation rates using matched driver samples
	Conclusions

	DURATION OF THE STOP
	Results of the analysis of stop duration
	Conclusions

	ANALYSIS OF RACE BIAS IN THE DECISION TO SEARCH
	Low discretion searches
	High discretion searches
	Description of the searches
	Analysis of search rates using matched driver samples
	Analysis of hit rates


	CONCLUSIONS FROM THE VEHICLE STOP DATA
	DECISION TO STOP
	POST-STOP ACTIVITY
	LIMITATIONS


	CONCLUSIONS
	LOCAL TASK FORCE
	DATA COLLECTION & ANALYSIS

	ACKNOWLEDGEMENTS
	REFERENCES

