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��)�(+�!�"&T�"�-�*�

��I���\�R�\�
�������f��\�R�\	
�����������������DP�

T'���"&�4*�.�+!/.�Q� a)"�6)�&!�.+4�Q)�� ��R1�
��!�%/�."� "%�1*�!.�%�T(����Q)�VS,�!.���)3%Q)�
��"� �'*� bJ9JHc� �%', -� & � �Q&���!+-Q&'� �'*�
bJ9JHc�

��i��\��

��	�	
�	
���������
��\������������NM�
�������+�,"�4�LFE:=>C<;<=><>d�&�')��.4��"&'��Q)�
 !���!Q�"�6)��!��3�Q)�&����R "%Q�"�4�?;FE??_�c#/
���.��*�S#����R"�+4,'&'��'*�� 2�%�+�,-�*�

��� \	
���C� ��� �	����	
C� ��� �	�
g�C� ���
h���
�C�������f��	��	������g�������	
����NN�
� +(�'� &!&T(�"&'*� ��")6)� .�+!����"&�6)� �Q)�
.�)"%-Q)�VbJ�J[���"�VbJ�e[�� ��')��)��.4��"&'�
%!&+"."%�"�"�6)��&2 )6)�&�')�����S�&���-)'�

��I��� ������	�	
�	�C� b�� 36.0jb�6Ikl62I
m0/.C� b���� j�6.C� ��� ������	�� ���� ��� �R
I
���
������������������������������������������������������������������NB�

���.�.�-'&'� ��!� '.��"��1� � ��S�+"&��1� �'*� � /
&��&� �4)'*���"��.�!��!��+4+'*�� �3��.4�(�2 &'�
& �?;FE??�

����	�	����������
�R
��	
I�f	
g��������NP�
	� �)�&��+�"�#� %�3&'� �Q)� �'� &� �� "%6)� �)�"/
�+ ,��)Q%6)�����3�Q)�&�')�.6�Q&'��Q)�����,/
�3�Q)�

1����	�	�	
�	�C����	��	
	�	
C�h��n��	
I
���C� ��� g	
�\���C� g�� �	����	
C� j�� �620/��
���������
�f�������������������������������������������������������AM�
��)(�*�A)�"����")"�4*�.��3,�)��*�JX9fg�GJOP=OF�
]E:F=?<?�WA:;=F/XEMA;EC�9L=L;=?<?/f>CO:<>d�g<dA>CK�
.����+ -� ."+ ��"�#��.4.�Q&'�& �����")"�3��1���/
�����!�.�T(�*� )�(��!�

��� ��	h��	�	
�	�C� ��� ������	
���C� 
��
����������������������\�	
����������������������AD�
	� .�Q� a)"�#� �")3&'� Y� ��"� ��� XA?� �!2�-̂�!)� �'�
��)"%"��#�(����&'� ��!�)��.��") �,"��1�% -��'�JI�
��"���!�)���%� ) �,"��1�% -��'�hZI�

��� ����	
C� 6�� �����	���	
C� b�� ����f	I
\�	
C� 1�� �
�R
�	
C� \�� ��
�\��C���� g���	
C�
g�� 
������C� ��� ��

���	
C� ��� \��

�C� b����
�	
�
���C������������f������������
������AA��
�������+�,"��*� ��"� &!�. �"� �"�4*� T�����'�"/
&�4*� )(Q)� �)�+4,Q)�,"�� ��!*�YZ[� ��"�YZ��!.�/
%�T <*��Q)���))�S")� "%Q)�

��� �	���
��	
C� ��� ��������C� ��g�� g������I
����C� ��� ��g�
������C� \�� ��	
\�	
���C� ���
��
���	
�������\����
R�	�	
�	����������������Ao�

!,��"�"�#� � +(�'� �'*� &!T)4�'��*� ��!� .�+!���/
�"&��1� /�HiYjJ� ��!� H/IJ�Y� !.�%�T(�� & � !," -*�
 2 +�)�(*�� & � �&2 ) -*� � �&��T��6%'� %"�S#�'� �1/
.�!�����"�& ��&2 ) -*�� �&� ��)"�-��)4&��&��)��+/
+')"�4�.+'2!&�4�

������	
���
��	
C������������C�������
���C�
��� �	
g����C� ��� g������	�� ���� ��� �����I

��������������������������������������������������������������������������Ae��
�)�,())'&'� ��!� �!4*� � �3� �.4� .-%��&'� ��."��1�
�)�"&2'�"��1k������� ��"�#��)3+!&'�

��� ����\�R�\�	
C� ��� ��
�	�C� ��� f���	�C� g��
��	�����C�����	
�	
f��C�����	���
	���������
���������������������������������������������������������������������BD�
�.-%��&'���!�. "�����"��1�!. �/���"�!.�/2!� � "/
%"&��1� .-� �'*�%��&�"�4�'��*� �'*��� �!+T�+") &� /
�3&'*���'*�G]Al�mlK/���"��'*�ed�l/9Jn3&'*� ,� ��/
+"�6)�%��6)� )'+-�Q)� ."�1Q)�

��� �����\��

	�	
�	�C� \�� ����f����C� ���
��
�	
�����C� ��� �����	\��

�� ���� ��� ��I
������\�	
��������������������������������������������������������BB�
������ !�"�#��,Q,#�\!T�,'�"���"�6)��&2 )6)�& �
��#��� S��T -�*� )�&'+ -�*�\!T"���"��1� )�&���� -/
�!�



o�������������	
	����
��	
�������������
��������������
	���	
�����	
��������
	��������

h�����\������������������	
��������������������������BE�
��4�+'&'� <>� D<D=�"&T�"�-�*� � � %" , ��"�3� ��")�R(��
��"�� +(�'��'*�.��&��� !�"�#*�%�3&'*��'*�&Q����/
&���-)'*�&��)����"S+'&��� "%#���!����!��-�!�

h�����\������C�����	
�����������������	
��oM�
	� ) �,�.�-'&'���!�h[�!.�%�T(����"�'�:Ven����/
.�.�"�1)� �')� �. + !2(�Q&'� �'*� &Q����&���-)'*�
&��)����"S+'&��� "%#���!����!��-�!��

������\���C����f����g��C�*��pd56.C����/54dC�
\�� ������	
������ ���� ��� �����R
���
��I

	
�����������������������������������������������������������������������oD�

�.-%��&'� ��!� "%"��1��)�&��+(�� �!��&")"�#*��")3/
&'*� ��!� !.�%�T(�� ��!�  ."% ��"��1� �!R'�"��1� .�/
�3,�)���VE@<;<><B�&�')�(���"&'���"� )�.42 &'�,+!/
��̂ ��")�,+!��)6)� �.4� ����#2'� �1������ � &�2'/
+"6����*�

��� �	
�	\�R�\��C� ��� ���f���
�	
I����
�C�
������	
���
��	
C�g������\�	
I��������	
�
����������������������������������������������������������������oA�


(=� � Q̂� 2")"�4� ��!���")"�4� .��3,Q,=� � � �)�"�/
R "%Q�"�#� /� �)�"�+ ,��)6%'� /� �)�"2���SQ�"�#�%�3/
&'k����3&'�& �% -�� *��+ ,��)#*�

��
�� �	
�	

����C� ����� �����C� ��� \���
�I
���C� ��� �	
�\�����C� 3�� ����	
C� ��� ������I
�f��C�������	
�	

�����������\�g�����������oE�

���"�(*� ���.�.�"#& "*� �+�&&"�6)� �'� &� �� "%6)�
�)�"�+ ,��)Q%6)� �.���1)� )�� �%',#&�!)� &�')�
�)��3+!\'� ��+1� �Q)� �3����Q)� ,"�� )4&�!*� �'*�
&1,T��)'*���")Q)-�*�

����R
���
��C�\����
����C����������	������
b����j�6.q ���������������������������������������������������������oe�

�"� )��.��") �,"��-� h�/!.�%�T -*� ��!� .�,��(���*�
�!2�-̂�!)� �')� ����&��+#� �(&Q�")&�!+-)'*� �'*�(�/
���&'*��Q)��!��T�Q�3�Q)�Ypn�U[���"�Ypn�Z[j��

�����	
�����������f��\�R�\	
���������������������ED�
	�XVbo�.�Q� q)'�.��&%() ��"�&������S�R!� +"�3�
3�����Q)��/���"�%/�."� "%6)�!.�%�T(Q)�

��� �����C� ��� h���	
C� ��� f���	�� ���� ��� ���I
�������������������������������������������������������������������������EB�
���4+�*� �'*�����!&� q)'*�� �'*� g/�+�)-)'*� ��"� �'*�
g/��")!+�+�)-)'*� &�')�  .-%��&'� �'*� T�4)"�*� %"�/
����"�#*� (++ "\'*� T�+-)'*�  .-� �'*� %��&�"�4�'��*�
�'*� �� �!+T�+") &� �3&'*� ��"� �'*� G]Al�mlK/9Jn3/
&'*� ,� �3+�!� ."�1Q)��

�������f�R��C������
����������������	
���EP�

	� T��#,'&'� �'*� &Q����&���-)'*� &�')� ��"+"��#�
QT�3�&��-��� ) �,�.�" -�V9Z9/ �,"�(*��%�1*���"�
 .3, "� �')� (����&'� ��!� Y/Wrb� ,�)"%-�!� & �  ,� /
��+"�(*�. �"�T(*�.�!� �.+(��)��"�&��)�(+ ,T���'*�
�-)'&'*��


�������	���	
�����1������	
�������������������PM�
�.-%��&'���!�bf]/[���"��'*�7/ZF/:Ven�&�'�s'�"�#�
"&T�"�-��&��)����"S+'&��� "%#����!��-�!�

�����������C������������������	
�	

�����PD�

T %"�&�4*�)(Q)�!.�T�+'&� ��+�"�"�6)����-Q)�� �
�)�"�+ ,��)6%'�%�3&'�

���b
�R
��	
I�f	
g��������������	�	����PA�
I� "̂�Q)��-%'� ��"� �"� �������+�,"�(*� "%"4�'� *� �'*�
�"��,() "�*��Q)��Q)���R")6)�

\�� ����f����C� ��� �����	\��

�C� ��� �����I
\��

	�	
�	�����������������\�	
������������Po�
� ��. !�"�#�.��&(,,"&'�& �&!))�&'�4�'���\!T�/
)�,��&�"�#*�����)�,��&�"�#*�%"�����T#*���"�&T"̂�/
��() "�*_� �.�� + &���"�4�'��� ��"� �) ."21�'� *�
 )(�, " *��'*��+�̂ �.-)'*���"��'*�s+Q�"�".���-)'*�

��� ����rR�

��	
C� ��� k�m5C� ��� ������
I
���C����/�k15s3tC�j��u0*�15sC����b3j3t3tC�p��
45b3tC� 5�� d5/s�4C� 2�� 1�k4/�45s3t� ���� 
��
�����
������������������������������������������������������������Pe�
� �" ,T "�'�"�#� T'� "�.���1+�R'� &�'� , )"�#� s "/
��!�,"�#� &�')� �++3%��� &�'� 
 �S-�� ��"� &����4)� �

(,����


�� ��������C� ��� f��	�	
�	
C� ����� ����
I
�����C� ����� ��
����C� ��\�� �	�
��	
� ���� 
��
���������������������������������������������������������������eD�

�.-%��&'� ��!� %��&�"��1� &!&���"��1� ��!� YF=:O?�
bA;<DO?� gk�� ����-)'�  .-� �'*� �)�,)Q�"&�"�#*� ��"�
TQ�"�#*��)#�'*���!� .-�!�*�

����	
�f�����C�������\���C������r�	\�	
C�\��
�f���\�R�\�������������������������������������������eA�
��&.�&�/ R���6� )�*� ��"� �'� �!����"�4*� 23)���*�
& � nY[�� �1������ ��"� nY[�� �1������ !.�� �')�  .-/
%��&'�]VW�� �3��.4�%" , �&"����R"�4�'���!.4��')�
 .-%��&'�,+�!���")"��1��R(�*k�

��� �	
�f�����C� ��� ���\���C� ��� ��	\��C� \��
�f���\�R�\�������������������������������������������eP�
	� ) !��.��&��� !�"�#� %�3&'� �)�&��+(�� �Q)�
�&.���!+.�Q� �&6)� & � nY[�� �1������ ��"� nY[��
�1������!.4��')� .-%��&'�]VW�� �3��.4�&�(�'&'�
�R!,4)�!���"�,+!�4̂ '*�

\����\��C����
��	��r���C��������g�
������C����
��
���	
C�\����	
\�	
����������\����
R�	I
�	
�	��������������������������������������������������������������@MD�

!T)4�'� *�  ��3)"&'*� �Q)� .�+!����"&�6)� �Q)�
,�)"%-Q)���!�&!&�#����*�� )-)'*/�,, "�� )&-)'*�& �
!," -*���"�& ��&2 ) -*�� �&� ��)"�-��)4&����"�)4&��
�Q)����%"��6)�S�+S-%Q)�&��)��++')"�4��+'2!&�4�

��� �������C� ��� ���
�	
���C� ��� \��g�C� 
��
�	����C�����������C��������\�R�\�	
�����f��
�����	�	
�	
I
��rhR����������������������������@MB�
�!+ �"�(*� %"����(*�&�'�&!�. �"���"�#���"� ) !��/
T'�"�#��)��.4��"&'�� �3��.4�(�2 &'�& ��3%�"��


�� ���h�
	
C� ��� �	�	�� ���� ��� �
�R
��	
I
�f	
g���������������������������������������������������������@MP�
������ !�"�#� ���)�-%�_� �� )(�*� �4+�*� ��!� &1,/
T��)�!��+")"��1��������.�"�1�

��� ���	
���
�C� ��� �������C� ��� �����C� ���
�	
��C� ��� �������C� ��� �	
���	
C� ��� ���I
�����������\���
	�	
�	
����������������������������@@@�

�.-%��&'�&"�.�!����-)'*�&�')�.�4&+'\'�����#*��
&���&Q���"�4�S3��*���"�&��� .-. %��� ̂"&�-)'*���"�
J]W/�� ��!� ���1� & �  .-�!*� �� �4� )�!*� � � %1��
"&�2 ��"%"�(*�%-�"� *�



7
'
�	�������������������
�����������H�

��� ���	
C� ��� �	
�f�����C� \�� ��������C� 6��
����	�C�0����	
�������������	
g�����������@@A�

� ��S�+"&�4*���"��)-T) !&'��'*�����q)'*�& �&- +��
��"�.+3&���

���h��\�	
�����
�����	
���	
��������������������@@o�
�!��. .�"�#� "��)4�'��� ����")"��1� "&��1� G��&��1�
�)2�6.�!K�!.4��')� .-%��&'��)�&��+(Q)��!��. /
\-�*� G�% )-)'*�� �% )�&-)'*�� 8/� 2!+�% )-)'*K� ">�
D<;F=�

	�� �	
�����C� ��� �
�R
�	
C� ��� �	�
����C� ���
\�	

���C�f�������	�	
�	
I
��rhR��C����
������	�����������
��������������������������������@@e�

	�  .-%��&'� �Q)� ��))�S")� "%6)� &�')� �")'�"�#�
&!�. �"���3�& �%!����")��1.�!*� ."�1Q)�

�����n����C�\��������f���C�4�j��u0040/k�����
����	
��	g���I�����	�	
�	
����������������@D@�

�.-%��&'��'*�2 ��!++-)'*���"��Q)�� ��S�+"�6)��'*�
&����)"4)��4+�)���!���!) +"�1�

h��n��	
���C�����	
��f�C����	��	
	�	
�����
�����
�f�����������������������������������������������������������@DA��

��=<7?Z��9V7���U��UXY9��=�<��7UY�X�9� �=<��<SVI
T�:��X�H�<��<=�WXUv9�H�/,#������?X<Z����V��G9�I
X<�:U������9��G��>XX����X<?�=�;8<H�U9X8�<?�

�����	\	���
\\��h�R
�����������������������������@Do�

�



t�������������	
	����
��	
�������������
��������������
	���	
�����	
��������
	��������

()*+,-./0/�12*3*456�78.984:2:;<86�48*�78.984:4*3/=*456��
�>�'?�!@����A$�B�A���#�@��A!$!"����A���#�@��A!A�B�'�A���
@�C��D �!#��$�B���$�>?�@���!$!"E��B��>?�@���!A�B�'����

����
�������	���-�./001�0234356�

��

*+%�),!�+w��$$!�"(�u',�Q, +!+xy�,)(�t%��")��4'"�,$"%�� #�/"z�"{#C�
/"z�"{����� !"#�+)�2�%x#�,)(�2�%x#�4'"�,$yC�5��x�),!�u,$"�#�,)(��

u�, �� ,!�4'"�,$"%�� #����� !"#�

��

u%&!�#'"(�&y�ud�/b�156Iu�"##��
@AB�b� ',!,|+$+%!+%�#���C�@@B�DE���'")#C�./00t0��

4"!�IJ,K�LMMNMOD@MEEPAEMM}�0Q,�!�#�$!"##,#5'+�Q,�!� +Q�

��

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

����)��
����������
�����	
��

	����

�������	�������������������
���
���	�	���
���	������������������ ��
��	��������!�����������������"�!������#$%���&��'�&'�$���

��

02345/kI36Itd30J��u�+w��k4�s/5k�4��uj0kk�k�b2�,)(�2��td�/�j�bu5k�4��uj0kk�k�

02345/3�j�m5�/2�

45�678 9 : " ; �: ; " < 7= ��: >? @ A B ��
C5D E��F G : H 7= I 7�: J K 9 LM; 7 : J : H J L= K LCLM; LM��: >? @ A B ��
C5D E��N L9 J �: J 4G LM; : I 7= ��: >? @ A B ��
45�H " LG H " �: = 76: I LCLM; L= ��: >? @ A B ��
C5D E��: H ; : 7: �: K 9 : J : = 7: 4LM��CO >5O ��
: B B D P ��C5D E��" MK Q 8 9 7: �: = CG L47J 7��; O 5RB B O ��
45�: J K 9 LJ Q �: S H " G 7J L= ��: >? @ A B ��
C5D E��: 8 9 7; ; " = �T " J : I 7= ��; O 5RB B O ��
: B B D P ��C5D E��9 : G 7= �8 : G : H " LG H 7LM��: >? @ A B ��
: B B D P ��C5D E��U L" �C: C: 4LCLM; LM 4: 7F LK 7��: >? @ A B ��
: B B RB >��C5D E��: J J : �4" ; K = 74LQ ��; O V RO ��
45�" ; " F K " G 7L= �4LMJ 7= ��: >? @ A B ��
C5D E��S : = = 7; 7I 7�67G K = LM F 74: J 7��K ? @ B B O WD A RX R��
C5D E��8 9 G 7= K L4LM; L= �F ; LG 4" ; ; 7= ��CO >5O ��
: B B D P ��C5D E��C: J : H 7LK : �H : ; : J LCLM; LM I LMS : G 7��: >? @ A B ��
C5D E��9 " ; " J �H 7: 6: G " ; ; LM��: >? @ A B ��
C5D E��H " LG H " �H 7LF K = L= ��; O V RO ��
C5D E��: 8 9 7; ; " : = �H G : S : J 7= ��9 @ 5O X WRD A ��
C5D E��H " LG H " �I : G : I 7M; : I 7= ��K ? @ B B O WD A RX R��
C5D E��C: J : Q LK 7= �I : G : Q : J J : I L= ��: >? @ A B ��
: B B RB >��C5D E��K 9 " LF : J 7= �I : K L= K : G : = ��: >? @ A B ��
C5D E��S : = = 7; 7I 7�I " F : ; : ��: >? @ A B ��
C5D E��9 " ; " J �I 7J K U 7LM��: >? @ A B ��
C5D E��T : = 7; " �I LI I : = ��K ? @ B B O WD A RX R��
C5D E��: ; I 7S 7: 47= �I L= K : I 7= ��: >? @ A B ��
: B B RB >��C5D E��" G 7" K K : �I LMG K 7��: >? @ A B ��
C5D E��8 9 : G 7; : L= �I LQ K 7= ��: >? @ A B ��
45�C: J : H 7LK : �I G 7K 7I LM��: >? @ A B ��

: B B D P ��C5D E��678 9 : " ; �I Q G 7: I 74" = ��: >? @ A B ��
: B B RB >��C5D E��8 9 : G 7= �; 7: C7��: >? @ A B ��
: B B RB >��C5D E��8 LJ = K : J K 7J " �6: ; ; 7L= ��: >? @ A B ��
: B B RB >�� C5D E�� " S : J H " ; L= � 6: J L; LCLM; L= � �: W@ Y O A Z 5D [ \ D  
WRB ��
C5D E��N L9 J �6: J K : = ��: >? @ A B ��
C5D E��678 9 : " ; �6: G : H LM4: I 7= ��CO >5O ��
C5D E��6: G 7L= �6: G = " ; L= ��7D O A A RA O ��
C5D E��N L9 J �6: K = LMI : = ��CO >5O ��
45�J 7I L= �L7I LJ L6: I L= ��: >? @ A B ��
C5D E��J 7I L; : = �C: ; ; 7I : G : I 7= ��CO >5O ��
C5D E��H " LG H " �C: J : Q 7LK : I 7= ��CO >5O ��
C5D E��I L= K : = �C: C: 4LCLM; L= ��K ? @ B B O WD A RX R��
45�J 7I 7�H " LG H : K LM C: C: H " LG H 7LM��: >? @ A B ��
: B B D P ��C5D E��: J 4G " : = �C: C: C" K G LCLM; L= ��CO >5O ��
: B B RB >��C5D E��C: J : Q LK 7= �C; " = = : = ��M= : ��
C5D E��H " LG H " �CL; 78 9 G LJ LCLM; L= ��: >? @ A B ��
C5D E��" S : J H " ; 7: �CG LK LC: C: ��: >? @ A B ��
C5D E��J 	�L= �= : I " ; ; : G 747= ��; O 5RB B O ��
C5D E��8 LJ = K : J K 7J " �= " I " G 7= ��: >? @ A B ��
C5D E��H G " H LG Q �= I : ; I " : = ��: >? @ A B ��
: B B RB >��C5D E��9 " J " J �K 9 " L4L= LCLM; LM��: >? @ A B ��
C5D E��H " LG H " �K L; 7= ��: >? @ A B ��
C5D E��4767K G 7L= �K G 78 9 LCLM; L= ��: >? @ A B ��
C5D E��: = K " G 7L= �K = 7F K = LH ; LM��K ? @ B B O WD A RX R��
: B B D P ��C5D E��6: G 7: �67G LJ 74LM K U LMS " ; " I 7��K ? @ B B O WD A RX R��
: B B D P ��C5D E��: K 9 : J : = 7L= �S : ; : S : J 747= ��: >? @ A B ��
: B B D P ��C5D E��: J 4G " : = �Q 7: 8 LM6" K K 7= ��: W@ Y O A Z 5D [ \ D WRB ��



7
'
�	�������������������
�������������

s5jlb0�DBC�DMME���6+�N�
t564064k�

�
36s3402�ku0�10/�

b��.c4d0/4q q q q q q q q q q q q q q q q e�
9:;<=>?� =@� :A>>AB<>=<C?� D<A� ?EF=;=><>8� GH/IJ8K� FE/
:EL;=F?�A>C�L=;E>;<AM�;NEFALEO;<:�<PLM<:A;<=>? 

u5k40/k�u/0k064�4356�

t�� �u5k45j�13kC� .�� 15k45u�6�.3545lC� ���
p�//5kC� 0�� .1/5lpb�6C� b�� 1�4/�b�25l�
,)(�d��t�/�.05/.35lq q q q q q q q q q �@@�
nF=d>=?;<:�DAMOE�=@�?EFOP�:u;=v<>E?w�MEDEM?� <>� LA/
;<E>;?�O>CEFd=<>d�?EL;<:�?N=:v�

0���/.~/3�25lC�0��b�6343C�td��u5l/p34�13C�
��� p�/�j325lC� ��� 1�/�15lj�k� ,)(� 2�� s�k3I
j�15kq q q q q q q q q q q q q q q q q q ��@A�
�>;FADE>=O?� LAFE:=̀ <B� COF<>d� L=?;=LEFA;<DE� POM;</
P=CAM� A>AMdE?<A� A@;EF� ;N=FA:=;=Pu_� fPLA:;� =>�
=L<=<C�>EEC?�A>C�L=?;=LEFA;<DE�:=PLM<:A;<=>?�

5�� �k3b�13C� 6�� k�10jj�/323k� ,)(� 2�� b�6I
.5l/�q q q q q q q q q q q q q q q q q q @E�
JFA>?A:;<DA;<=>�=@�EL<CEFPAM�dF=x;N�@A:;=F�FE:EL;=F�
UVWX�Bu�YZ[�:A>>AB<>=<C�FE:EL;=F�Ad=><?;?�

k���kj�6323kC����u~/u�k5u5lj5lC�k�j�k40/I
.35u5lj5kC� ��� 4/3�64�J~jj5l� ,)(� t�� p�bI
m5lj3kq q q q q q q q q q q q q q q q q q @e�
n?=F<A?<@=FP�ME?<=>?�<>�LAF<E>;?�FE:E<D<>d�A>;</J]WA�
;FEA;PE>;�

/�� s�s04k3C� u�� u5j3p5lC� t�� u�u�6�k4�k5I
u5lj5lC�.��25l.015l�,)(�6�b��k34�/�kq DD��
VMu:=?AP<>=dMu:A>?�<>�LMEOFAM�E@@O?<=>?�

���s�k3j�13q q q q q q q q q q q q q q q q DB�
U@@E:;�=@�A>=̀ <A�A>C�NuL=dMu:AEP<A�=>�;NE�È LFE?/
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�
9� P̀_P Z̀oXP\�
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nVbP_UcVQU� Zh� lQV\USV\TZXZ]W9�
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FPpZ_PUZ_W� Zh�

x[bV_TcVQUPX� qSP_cPYZXZ]W9� aYSZZX� Zh� OV^T�
YTQV9�l_T\UZUXV�tQTmV_\TUW9�BSV\\PXZQT̀T9�u_VVYV�

8,9�:6;<=�� qP_VYZ[Tp9� USZ_PYZUZcW9�coXUTcZ^PX�
PQPX]V\TP9�ZbTZT̂9�YZcbXTYPUTZQ\�

atOOlk|7� aVXVYUTmV� sj���9� V\bVYTPXXW� TQU_PmVQZo\�

P^cTQT\UV_V^�bP_VYZ[Tp9�T\�YZQ\T̂V_V^�P\�\oTUPpXV�^_o]�

hZ_�USV�cPQP]VcVQU�Zh�bZ\UZbV_PUTmV�bPTQ9�^oV�UZ�PQUT�

bXPUVXVU� \bP_TQ]� PYUTZQ7� CVmV_USVXV\\9� USV_V� }V_V� QZ�

\Uô TV\�TQ�USV�XTUV_PUo_V�VmPXoPUTQ]�USVT_�bZUVQUTPX�pVQV�
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UTmVXW�P^cTQT\UV_V^� bP_VYZ[Tp� ^o_TQ]� coXUTcZ^PX� PQPX�

]V\TY� UVYSQT�oV� hZXXZ}TQ]� USZ_PYZUZcTV\7� DZ_UW� bP�

UTVQU\9� P]V^� �����9�oQ^V_}VQU� USZ_PYZUZcW�oQ^V_� USV�

\UPQ^P_^� PQV\USVUTY� _V]TcVQ7� lhUV_}P_^\9� bPUTVQU\�

}V_V� P\\T]QV^� TQUZ� U}Z� ]_Zob\� UZ� _VYVTmV� VTUSV_� U}Z�

^Z\V\�Zh�M��c]�bP_VYZ[Tp�T7m7��]_Zob�l��Z_�QZ_cPX�\P�

XTQV� �]_Zob ��7� BSV� hT_\U� ^Z\V� }P\� P^cTQT\UV_V^� ZQV�

SZo_�PhUV_�YZccVQYVcVQU�Zh� USV�b_ZYV^o_V9�}STXV� USV�

\VYZQ^� ^Z\V� }P\� PhUV_� ZbV_PUTZQ� YZcbXVUTZQ7� lXX� bP�

UTVQU\� SP^� PYYV\\� UZ� TQU_PmVQZo\� cZ_bSTQV� US_Zo]S�
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UTmV� bV_TZ^� hZ_� bPTQ� TQUVQ\TUW7� qZ\UZbV_PUTmV� bPTQ� }P\�

P\\V\\V^�o\TQ]������mT\oPX�PQPXZ]�\YPXV7�Do_USV_cZ_V9�

UZUPX� cZ_bSTQV� YZQ\ocbUTZQ� PQ^� cP�Z_� PQ^� cTQZ_�

YZcbXTYPUTZQ\� }V_V� PX\Z� \Uô TV^� US_Zo]S� USV� hT_\U� MI�

SZo_\� bZ\UZbV_PUTmVXW7� nThhV_VQYV\� pVU}VVQ� ]_Zob\�

}V_V� YZcbP_V^� o\TQ]� U�UV\U9� YST� \�oV_V� UV\U9� lCjrl�

PQ^�v_o\ P̀X�R PXXT\�UV\U\7�FVmVX�Zh�\T]QThTYPQYV�}P\�\VU�

PU� P��7��7�u_Zob\�}V_V� YZcbP_PpXV� _V]P_^TQ]�^VcZ�

]_PbSTY�^PUP�PQ^�h_V�oVQYW�Zh�bZ\UZbV_PUTmV�YZcbXTYP�

UTZQ\7� rla� \YPXV�}P\� \T]QThTYPQU�XZ}V_� PU� ]_Zob�l�hZ_�

USV�UTcV�bV_TZ^\�U~��S��b~�9�����PQ^�U~�MS��b~�9����9�

}STXV�^ThhV_VQYV\�Zp\V_mV^�PU�UTcV�bV_TZ^�%&'"4- �U~MS�

PQ^� U~MIS� }V_V� QZU� \T]QThTYPQU� �b��9���7� kV]P_^TQ]�

cZ_bSTQV� YZQ\ocbUTZQ� ZmV_� UTcV9� \UPUT\UTYPX� PQPXW\T\�

_VmVPXV^�\T]QThTYPQU�^ThhV_VQYV\�pVU}VVQ�]_Zob\�hZ_�USV�

UTcV�bV_TZ^\� U~�MS� �b~�9�M���PQ^� U~MIS� �b~�9��K�7� EQ�

YZQYXo\TZQ9� bP_VYZ[Tp� P^cTQT\UV_V^� TQU_PmVQZo\XW�
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XZ}V_�ZbTZT̂�YZQ\ocbUTZQ�^o_TQ]�coXUTcZ^PX�PQPX]V\TY�

UVYSQT�oV� PhUV_� USZ_PYZUZcW7� Do_USV_cZ_V9� bP_VYZ[Tp�

P^cTQT\U_PUTZQ�^T̂QdU�YPo\V�\VmV_V�YZcbXTYPUTZQ\7�Do_�

USV_� \Uô TV\� P_V� QVYV\\P_W� UZ� YZQhT_c� TU\� \PhVUW� hZ_�
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sVQUV_�hZ_�CVo_Z\YTVQYV\9�DZoQ^PUTZQ�hZ_��TZ�
cV^TYPX� kV\VP_YS� Zh� USV� lYP^VcW� Zh� lUSVQ\9�
lUSVQ\9�u_VVYV�
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nVbP_UcVQU�Zh�qSP_cPYZXZ]W9�aYSZZX�Zh�OV^T�
YTQV9�tQTmV_\TUW�Zh�BSV\\PXW9�FP_T\\P9�u_VVYV�

8,9�:6;<=�� xbT̂V_cPX�u_Z}US� DPYUZ_� kVYVbUZ_9�
s��9�YPQQPpTQZT̂�_VYVbUZ_�P]ZQT\U\�

atOOlk|7�sPQQPpTQZT̂\�SPmV�XZQ]�pVVQ�o\V^�P\�
USV_PbVoUTY� P]VQU\7� BSV� _VYVQU� T̂VQUThTYPUTZQ�Zh� USV�
VQ^Z]VQZo\� YPQQPpTQZT̂� \W\UVc� TQ� USV� p_PTQ9�
QPcVXW�USV�PpoQ^PQYV�Zh�USV�s��� _VYVbUZ_� �s��k��
TQ� USV� sCa� PQ^� USV� ^T\YZmV_W� Zh� USV� VQ^Z]VQZo\�
XT]PQ^\9�SP\�\o]]V\UV^�USPU�USV�YPQQPpTQZT̂�QVo_Z�
cZ^oXPUZ_W� \W\UVc� bXPW\� TcbZ_UPQU� _ZXV\� TQ� cPQW�
bSW\TZXZ]TYPX� b_ZYV\\V\9� \oYS� P\� TQ� cVcZ_W9� P\�
}VXX�P\�SZX̂\�USV_PbVoUTY�b_ZcT\V�TQ�P�}T̂V�_PQ]V�Zh�

^T\VP\V\�_PQ]TQ]�h_Zc�cZZ^�PQ^�PQ[TVUW�^T\Z_^V_\�
UZ�cZmVcVQU�^T\Z_^V_\�PQ^�\bTQPX�YZ_^�TQ�o_W7�BSV�
s��� _VYVbUZ_� V[V_U\� TU\� VhhVYU\� US_Zo]S� \VmV_PX�
\T]QPXXTQ]�VmVQU\9�}STYS�TQYXô V�USV�PYUTmPUTZQ�Zh�USV�
V[U_PYVXXoXP_�\T]QPX�_V]oXPUV^� T̀QP\V9�Z_�xkv\7�BSV�
cVYSPQT\c�pW�}STYS�UST\�u�b_ZUVTQ�YZobXV^�_VYVb�
UZ_� U_T]]V_\� xkv� PYUTmPUTZQ� T\� QZU9� SZ}VmV_9� }VXX�
oQ^V_\UZZ^7� BZ� TQmV\UT]PUV� USV� cZXVYoXP_� VmVQU\�
YZobXTQ]�s���PYUTmPUTZQ�UZ�qvs�PQ^�xkv�PYUTmPUTZQ9�
}V� ]VQV_PUV^� YXZQPX� aza|��|� QVo_ZpXP\UZcP� YVXX�
XTQV\� }STYS� \UPpXW� ZmV_V[b_V\\� xuDq�s��k� PQ^�
P\\V\\V^�}SVUSV_� UST\�YZobXTQ]�YZoX̂�pV�cV^TPUV^�
mTP� U_PQ\PYUTmPUTZQ� Zh� ]_Z}US� hPYUZ_� _VYVbUZ_\� }TUS�
TQU_TQ\TY�UW_Z\TQV� T̀QP\V�PYUTmTUW7�R V�hT_\U�V\UPpXT\SV^�
o\TQ]� pZUS� TccoQZb_VYTbTUPUTZQ� PQ^� TccoQZYWUZ�
YSVcT\U_W� PQ^� uDq� hXoZ_V\YVQU� TcP]TQ]� USPU� USV�
xuDq�s��k� }P\� b_ZbV_XW� ]XWYZ\WXPUV^� PQ^� UP_�
]VUV^� UZ� bXP\cP� cVcp_PQV\7� R V� QZ}� _VbZ_U� USPU�
USV� s��k� P]ZQT\U� cVUSPQPQ^PcT̂V� \bVYThTYPXXW�
\UTcoXPUV^9� TQ� P� UTcV�^VbVQ^VQU� cPQQV_9� UW_Z\TQV�
bSZ\bSZ_WXPUTZQ�Zh�\VmV_PX�YVXXoXP_�b_ZUVTQ\9�TQYXô �
TQ]� bSZ\bSZ_WXPUTZQ� Zh� USV� xuD� _VYVbUZ_� PQ^� a_Y�
T̀QP\V�ZQ�UW_Z\TQV�_V\T̂oV\���MI�PQ^�M�H9�_V\bVY�

UTmVXW9� PQ^� Zh� xkv�7� BSV\V� VhhVYU\� }V_V� PpZXT\SV^�
pW� USV� \bVYThTY�s��� PQUP]ZQT\U� lO���� PQ^� pW� USV�
xuDk�PQUP]ZQT\U�lu�M�I7�BSV\V�^PUP�b_ZmT̂V�hT_\U�
VmT̂VQYV�USPU�TQ�P�QVo_ZQPX�YVXXoXP_�pPY ]̀_ZoQ^9�USV�
s��k� TQU_PYVXXoXP_� \T]QPXXTQ]� VQ]P]V\� USV� \bVYThTY�
U_PQ\PYUTmPUTZQ�Zh�USV� UW_Z\TQV� T̀QP\V�xuD�_VYVbUZ_�
UZ� _V]oXPUV� xkv� PYUTmPUTZQ� PQ^� ^Z}Q\U_VPc�
U_PQ\Y_TbUTZQPX�VmVQU\7��
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�
�ZQ]P_Uy�B79�zP_XV�q79�D_TV^_TYS�a79�VU�PX7��aoYYV\\hoX�U_VPU�
cVQU� Zh� b\Z_TPUTY� ZQWYSZbPYSŴ V_cZ� bV_TZ\UTUT\� �qjqq��
}TUS�P^PXTcocPp7�2;.H;4.4=�pH,10/�M����I���I���������
sSPô SP_T� t79� kZcPQZ� q79�OoXYPSW� F7n79� VU� PX7�� xhhTYPYW�
PQ^� \PhVUW� Zh� TQhXT[TcPp� cZQZUSV_PbW� hZ_� bXP�oV�UWbV�
b\Z_TP\T\�� P� _PQ^ZcT\V^� U_TPX7� qB*-,.� 7M��� �IM���IM��
�������
uXP^cPQ�n7n79�OVP\V� q7�79� sThPX̂T�O7l79� VU� PX7�� l^PXTco�
cPp�Tcb_ZmV\��ZTQU��PQ^�\ T̀Q�_VXPUV^�hoQYUTZQPX�TcbPT_cVQU�
TQ� bPUTVQU\� }TUS� b\Z_TPUTY� P_US_TUT\�� qPUTVQU�_VbZ_UV^� ZoU�
YZcV\�Zh�USV�l^PXTcocPp�xhhVYUTmVQV\\�TQ�q\Z_TPUTY�l_US_T�
UT\� B_TPX� �lnxqB�7�2**/� pH,10/� D4=/�� hT_\U� _VXVP\V� CZm� K�
����H��
FVZQP_^T�s7F79�qZ}V_\��7F79�OPUSV\ZQ�k7B79�VU�PX7��xUPQV_�
YVbU�b\Z_TP\T\�\Uô W�]_Zob7�xUPQV_YVbU�P\�cZQZUSV_PbW�TQ�
bPUTVQU\� }TUS� b\Z_TP\T\7�o/� E*CG/� r/�I,</� 7Qk�� ���M������
�������

OVP\V� q7�79� lQUZQT� s7x7�� q\Z_TPUTY� P_US_TUT\� U_VPUcVQU��
pTZXZ]TYPX�_V\bZQ\V�cZ^ThTV_\7�2**/�pH,10/�D4=/�RQ_J1??G�
�a��TT�I�I���������
aYSZUUVXTo\� l7�79� OZX̂P}V_� F7F79� nTQP_VXXZ� s7l79� VU� PX7��
�TZXZ]W� Zh� UocZ_� QVY_Z\T\� hPYUZ_�PXbSP�TcbXTYPUTZQ\� hZ_�
b\Z_TP\T\7�EF?/�D,;0B.6G/��7���K����������M��
�

q\Z_TP\ThZ_c� XV\TZQ\� TQ� bP_TVQU\�
_VYVTmTQ]�PQUT�BCDP�U_VPUcVQU�

abW_Z\� l\XPQT̂T\9� lUSTQP� qW_bP\ZbZoXZo9�
aZUT_T\X9� aUV_]TZbZoXZ\9� l_VUT� B_TPQUPhWXXZo9�
sS_W\\PQUSZ\�wPcpZoXT\�

���q_ZbV^VoUTY�nVbP_UcVQU�Zh�EQUV_QPX�OV^TYTQV9�
�4??65;B.46*� uVQV_PX� zZ\bTUPX9� aYSZZX� Zh�OV^T�
YTQV9� l_T\UZUXV� tQTmV_\TUW� Zh� BSV\\PXZQT̀T9� uk�
�M��M�BSV\\PXZQT̀T9�u_VVYV�
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8,9� :6;<=�� q\Z_TP\T\9� PQUT�BCDP� U_VPUcVQU9� P^�
mV_\V�VmVQU�

�
atOOlk|7� BocZ_� QVY_Z\T\� PXbSP� pXZY P̀^V� SP\�

b_ZmV^� UZ�pV�mV_W�VhhVYUTmV�TQ� USV� U_VPUcVQU�Zh�\VmV_PX�

PoUZTccoQV� ^T\Z_^V_\9� TQYXô TQ]� _SVocPUZT̂� P_US_TUT\9�

PQ ẀXZ\TQ]� \bZQ^WXTUT\9� TQhXPccPUZ_W� pZ}VX� ^T\VP\V\�

PQ^� b\Z_TPUTY� P_US_TUT\f� b\Z_TP\T\7� a T̀Q� PpQZ_cPXTUTV\�

_Vb_V\VQU�P�\T]QThTYPQU�b_ZbZ_UTZQ�Zh�USV�P^mV_\V�VmVQU\�

XTQ V̀^� UZ� USV� o\V� Zh� PQUT� BCD�,� P]VQU\9�cPTQXW�TQ� USV�

hZ_c�Zh�\ T̀Q�TQhVYUTZQ\9�VYyVcP9�^_o]�_VXPUV^�V_obUTZQ\9�

mP\YoXTUT\9� YoUPQVZo\� Xobo\� V_WUSVcPUZ\o\� PQ^� \ T̀Q�

cPXT]QPQYTV\7� FPUVXW9� P� YZQUTQoZo\XW� ]_Z}TQ]� QocpV_�

Zh�YP\V\�^V\Y_TpTQ]�b\Z_TP\T\�^VmVXZbcVQU�^o_TQ]�BCD�

,� PQUP]ZQT\U� USV_PbW� P_V� pVTQ]� _VbZ_UV^9� _PT\TQ]� USV�

bZ\\TpTXTUW� Zh� P� ^T_VYU� YPo\PUTmV� _VXPUTZQ\STb� Zh� USV\V�

P]VQU\�}TUS�USV�TQ^oYUTZQ�Z_�V[PYV_pPUTZQ�Zh�b\Z_TP\T\7�

R V� _VbZ_U� USV� ^VmVXZbcVQU� Zh� b\Z_TP\ThZ_c� XV\TZQ\�

�bXP�oV\� Z_� bPXcZbXPQUP_� bo\UoXZ\T\�� TQ� P� \V_TV\� Zh� I�

bPUTVQU\� h_Zc� P� UZUPX� Zh� ���� bPUTVQU\� _VYVTmTQ]� PQUT�

BCD,� P]VQU\� hZ_� P� mP_TVUW� Zh� _SVocPUZXZ]TYPX� YZQ^T�

UTZQ\� PU� Zo_� YVQUV_7� BSV� boyyXTQ]� Zp\V_mPUTZQ� USPU�

cV^TYPUTZQ\�o\V^�UZ�U_VPU�b\Z_TP\T\�cPW�TQ^oYV�b\Z_TP�

\T\� \o]]V\U\� P� YZcbXV[� _ZXV�hZ_�BCD�,� PQUP]ZQT\U\�TQ�

USV� bPUSZ]VQV\T\� Zh� UST\� TQhXPccPUZ_W� \ T̀Q� ^T\VP\V7�

BSV� oQ^V_XWTQ]� cVYSPQT\c� _V\bZQ\TpXV� hZ_� UST\� P^�

mV_\V�VmVQU�Zh�USV�U_VPUcVQU�_VcPTQ\�oQYXVP_7�l�bZ\\T�

pXV� V[bXPQPUTZQ�cT]SU� pV� USPU� P� \opbZboXPUTZQ� Zh� bP�

UTVQU\� oQ^V_� PQUT�BCD,� U_VPUcVQU� T\� b_ZQV� UZ� ^VmVXZb�

bPXcZbXPQUP_� bo\UoXZ\T\9� P� YZQ^TUTZQ� }STYS� T\� YSP_PY�
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o\V^� UZ� TQ^TYPUV� PQ� V[ô PUV� PQ^� p�� Th� USV� _PUTZ�
qDulu\faulu\�^ThhV_\�pVU}VVQ�V[ô PUV�PQ^� U_PQ\o�
^PUV� ]_Zob\7� FPYUTY� PYT̂� ^VSŴ _Z]VQP\V� �Fnz�9� UZUPX�
b_ZUVTQ� �Bq�9� YSZXV\UV_ZX� �szjF�9� ]XWYZ\V� �uFt�9�
U_T]XWYV_T̂V\�PQ^�ulu�XVmVX\�}V_V�cVP\o_V^�TQ�bXVo_PX�
hXoT̂\� PQ^� \V_oc� h_Zc� �M� bPUTVQU\� }TUS� bXVo_PX� Vhho�
\TZQ\7� ulu\� }V_V� ^VUV_cTQV^� pW� P� bSZUZcVU_TY�
cVUSZ^7� qD�ulu\� }V_V� \T]QThTYPQUXW� YZ__VXPUV^� }TUS�
bXVo_PX� Fnz9� PQ^� bXVo_PX� ]XoYZ\V7� a�ulu\� }V_V� \T]�
QThTYPQUXW�YZ__VXPUV^�}TUS�Bq�mPXoV\�PQ^�\V_oc� U_T]XWY�
V_T̂V\7� �P\V^� ZQ� hTQPX� ^TP]QZ\T\9� USV� cVPQ� mPXoV� Zh�
qD�ulu�XVmVX\�TQ�U_PQ\ô PUV�PQ^�V[ô PUV�bPUTVQU\�}P\�
�7M���7IH4]fcX�PQ^��H7H��7MH�4]fc9�_V\bVYUTmVXW9�}TUS�
USV�qD�ulufa�ulu� _PUTZ� pVTQ]� \T]QThTYPQUXW� ST]SV_�TQ�
V[ô PUV\� USPQ� U_PQ\ô PUV\� �b~�7��H�7� EQUV_V\UTQ]XW9�
}TUS�P�YoUZhh�XVmVX�Zh��7H9�USV�qD�ulufa�ulu�_PUTZ�SP^�
P�\VQ\TUTmTUW�Zh�KHg9�P�\bVYThTYTUW�Zh�I�g�PQ^�PQ�PYYo�
_PYW�Zh�KMg9�cPUYSTQ]�V[PYUXW�USV�YZ__V\bZQ^TQ]�bV_�
YVQUP]V\�Zh�FT]SUd\�Y_TUV_TP7�noV�UZ�USV�\cPXX�QocpV_�Zh�
U_PQ\ô PUV\�ho_USV_�TQmV\UT]PUTZQ�T\�QVV^V^�TQ�Z_^V_� UZ�
V[bXZ_V� USV�bZ\\TpXV� _ZXV�Zh�ulu\�P\�PQZUSV_� _VXTPpXV�
bP_PcVUV_�TQ� USV� ^T\UTQYUTZQ� pVU}VVQ� U_PQ\ô PUV\� PQ^�
V[ô PUV\7��
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�*/"1#�/� (,'� "6/(1;5 7� ���!̂ ���[�� %&�� #3/!'(1�

'%&19��!�(,63+�4',��63'8.,�"3"�#1&$#� &,����+,�

�.5"��#�%&��28#,&��&$#�#3/!'(0#�(/&&8!$#����

��7�	(��1 �&5 ��,!��%, �3!",%+, �,��&-63%3�5�

.54'�/!"+,� 3#1 �,F�L4L6��3'!,4,&'(���4�#&-6�/�

'%=,'4+, 9�"',� &5�436-&5� &5 �3�+.!,%5 �&$#�3�'�

4-!�/ � =,!,(&5!'%&'(0#� &5 � '%=,'4+, � �,#�*+,�

(,'�/��"6/(,'4+,��%&��#3/!'(1� '%&1�43�,�0&3!��

%&1=�9� &5#�=!)%5�,/&��� &�/�4�#&-6�/�%&5#�43�

6-&5� &5 � �'2,#) � #3/!��!�%&,&3/&'() � .!8%5 �

.',G1!$#�G,!48($#7�
�

����J�������
�

������ �!$&1(�66�� ��/� ,(�6�/2)25(3� )&,#� 4',�

�,!,66,")�,/&���&$#� EyocT�(,'�%/#79������ �M�7�

	/"(3(!'4-#,9�,��4�#025(,#��'��G2,64�+�(,'���

'��1(,4�� � R T\UP_� ,!�/!,+$#� 56'(+, � �����

543!0#� (,'� &���23&)25(,#� %&�#� �8"�� %3� .'8�

6/4,�&3=#'(���3"(3G,6�#$&',+�/�/"!�����P_UTsaD�

"6/(1;5 �� ��H� cO� CPsX9� �� cO� vsX9� �9M� cO�

sPsX�9� �7�� cO� O]sX�9� �9�� cO� CPz�qjM9� ��9K�

cO�CPzsj�9����cO�n�����6/(1;59�bz��7���%&��

���+��"'#1&,#��,!�=)�K�g��f�gsj�7��3&8�&5#�

,��41#$%5�&�/�,4G'A65%&!�3'.)�(,'�&��(1L'4��

&�/��!1%2'�/�'���(84��/�%3�&�4- ��8=�/ �����

4c9� �'� '%&�+� �!�3�$8%25(,#� "',� ��� cTQ� %3�

P_UTsaD� %&�/ � ���
Z
s� %&�� ���+�� 3+=3� �!�5"�/�

4-#$ � "+#3'� �,!�=)� K�g��f�gsj�� "',� �3!'%�

%1&3!�� ,�1� 4+,� 0!,7� �-6� 9� "',� &5� 436-&5� &5 �

3�+.!,%5 �&5 �,#�*+, �(,'�&5 �/��"6/(,'4+, ��'�

'%&�+� 3�$8%25(,#� "',� M�� cTQ� %&�/ � ���
Z
s� %3�

P_UTsaD�"6/(1;5 �%&�����+��3+=3��!�5"�/4-#$ �

"+#3'��,!�=)�K�g��f�gsj�� ��48.,� 36-"=�/��)�

K�g��f�gsj���,#�*+,��)�&-6� 9�%3�P_UTsaD�%�/�

(!1;5 � �,#&'(,&8%&,%5� &5 � n���� �6/(1;5� 43�

%�/(!1;5�� %&�� ���+�� 3+=3� �!�5"�/4-#$ � "+#3'�

�,!�=)�K�g��f�gsj���/��"6/(,'4+,�7�
,&8�&5�

.'8!(3',�&�/��3'!84,&� �(823����cTQ�(,'�"',����

\VY� %&,� .',6�4,&,� "'#1&,#� �,!�=)� K�g��f�

�gsj�� ��!�3�0,%59� �48.,� 36-"=�/� (,'� /���

"6/(,'4+, ��)�K�g��f�gsj���,#�*+,�7�

����',� &5�436-&5� &5 �3�+.!,%5 �,#�*+, �(,'�/���

"6/(,'4+, �%&5#�-(G!,%5�#3/!$#'(0#�.3'(&0#��'�

'%&�+�4�#'4���')25(,#�"',���0!,�%3�.'86/4,�Mg�

�,!,G�!4,6.3�.5 � (,'� 3�$8%25(,#� "',� �H��I�

0!3 � %3� .'86/4,� ��g� %�/(!1;5 � "',� &5#� 3�+�

&3/*5� (!/��!�%&,%+, 7� 	&5#� %/#-=3',9� 36)G25�

%,#� &�4- � �8=�/ � ��� 4c� %&' � ���+3 � �!,"4,�

&���')25(,#�436-&3 �,#�%�G2�!'%4��7�����!$�

&1(�66����/�=!5%'4���')25(3�)&,#�%�4G$#��43�

�!�5"��43#3 � 436-&3 � 4, � ���7� 	&,� �3'!84,&,�

,/&89�=!5%'4���')25(,#� ,#&'%04,&,� -#,#&'� &5 �

,(3&/6�&!,#%G3!8%5�&5 �=�6+#5 ��sSlB���f���9�

sSVcTYZQ�9�&�/�"�,4'#��A�/&/!'(1��*-� ��ul����

�f���9� aT]cP�9� &5 � #3/!$#'() � %/#28%5 � &5 �

363�23!5 � !+;, � &�/� 4�#�*3'.+�/� &�/� ,;0&�/�

�pCja���f����9�aT]cP��(,'� &5 �36,G!'8 �,6/%+�

., �#3/!�@#'.+�/��CD�F���f���9�sSVcTYZQ�7�
�
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���	3�19&'�,G�!8�&�#�,4G'A65%&!�3'.)�(,'�&5#�-(�

G!,%5�&5 �sSlB�%&�/ �'%&�� �&5 ��48., �36-"�

=�/�3�'A3A,'025(3�5��,!�/%+,� &�/�3#;�4�/�%3�

%04,&,� (,'� ,��G�%3' � A!,=�'#$#� (/&&8!$#�

%&5#�3%$&3!'()�(�((0.5�%&'A8.,�(,'�%3�-(&��,�

A!,=�'#,� (�&&,!,�%&5�%&'A8.,� &$#� ",""6',(0#�

(/&&8!$#7��� 3G,!4�")�/��"6/(,'4'(0#�%/#25�

(0#� 3+=3� %,#� ,��&-63%4,� &5#� -(G!,%5� &�/� 3#�
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�7� �VQmVQT\UV� z79� VU� PX7�� r/� o,1;6-H,0/� Q7�� ��HK����M�
��KIM���
�7��VPX�O7D7��OH,�o,1;6=-4,*.4=.�7����������KK���
�7� j\pZ_QV� �7�79� VU� PX7�� p,.4*BG� E9,� p,=/� �7�� K���M��
����M��
M7�EyocT�|79�VU�PX7��r/�o,1;6=-4/�I,.H6<=������MK�����������
�7�rP\TXP T̀�l79�VU�PX7��)*L,=./�e?H.HBG06G/�i4=/�J-4/�Q����H���
�H�K��������
H7�OP\U_Z^TcZo� C79� VU� PX7��oB1*9*3J-H04,<,y,;Cz=� 2;-H/�
AHB;0B-6G/�7���MM�����������
�7�nT�̀�D79�vPcbSTo\�R 7���_PTQ�kV\7����H��������������M��
I7�nT�̀�D7�VU�PX7��x;B4*�p,=/����R���KM���M�����M��
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K7� sST̂XZ}� u79� j\pZ_QV� C7C7�� x;B4*� p,=/� kR7�� �KI���H�
��������
��7��V_TQ]�k79�VU�PX7��EF?/�x;B4*�p,=/���M��M���M�K���KK���

�

xhhVYU�Zh�PQZ[TP�PQ^�SWbZ]XWYPVcTP�
ZQ� USV� V[b_V\\TZQ� Zh� QVo_ZQPX� YVXX�
cP_ V̀_\�TQ� USV� _PU� _VUTQP�PQ^�STbbZ�
YPcbo\�� nVmVXZbcVQU� Zh� P� _PU� ,F�
L4L6�T\YSVcTP�cZ^VX��

lQQP�rP\TXP T̀�

FPpZ_PUZ_W� Zh� qSP_cPYZXZ]W9� DPYoXUW� Zh� OV^T�
YTQV9�tQTmV_\TUW�Zh�BSV\\PXW9����qPbP Ẁ_TPyT�\U_79�
M�����FP_T\\P9�u_VVYV�

8,9� :6;<=�� lQZ[TP9� SWbZ]XWYPVcTP9� QVo_ZQPX�
YVXX�cP_ V̀_\9�_PU9�V[�mTmZ�T\YSVcTP�cZ^VX��

�

atOOlk|7�CVo_ZQPX�T\YSVcTP�XVP^\�UZ�QVo_ZQPX�YVXX\�

^VPUS�^oV�UZ�]XoYZ\V�PQ^�Z[W]VQ�^Vb_TmPUTZQ7�BSV�]ZPX�

Zh� UST\� \Uô W� }P\� USV� ^VmVXZbcVQU� Zh� P� _PU� ,F� L4L6�

T\YSVcTP� cZ^VX� hZ_� USV� ^VhV_VQUTPX� T̂VQUThTYPUTZQ� Zh�

PQZ[TY� PQ^� SWbZ]XWYPVcTY� PYUTZQ\� Zh� T\YSVcTP� ZQ�

QVo_ZQPX� UT\\oV\� }STYS� YZoX̂� \op\V�oVQUXW� o\V^� hZ_�

USV�\Y_VVQTQ]�Zh�bZ\\TpXV�QVo_Zb_ZUVYUTmV�P]VQU\7��

I,.H6<=@�BSV�b_ZUZYZX�o\V^�}P\�P�\XT]SU�cZ^ThTYPUTZQ�

Zh� ZQV� b_VmTZo\XW� _VbZ_UV^7� EQ� p_TVh9� USV� _VUTQP� PQ^�

���4c� USTY �̀ STbbZYPcbPX�\VYUTZQ\�}V_V�b_VTQYopPUV^�

hZ_� ��cTQ� TQ� P_UThTYTPX� YV_Vp_Z\bTQPX� hXoT̂� bz� �7�� �P_�

UTsaD�� b_VmTZo\XW� pohhV_V^� }TUS� K�g��f�gsj�7� BT\�

\oV\� }V_V� \op\V�oVQUXW� TQYopPUV^� TQ� P_UTsaD� b_VmT�

Zo\XW� pohhV_V^� }TUS� K�g��f�gsj�� �YZQU_ZX� PQ^�

SWbZ]XWYPVcP��Z_�K�gC�f�gsj���PQZ[TP��TQ�USV�b_V\�

VQYV��YZQU_ZX�PQ^�PQZ[TY�YZQ^TUTZQ\��Z_�Pp\VQYV�Zh�]Xo�

YZ\V� �SWbZ]XWYPVcTP�� _VbXPYVcVQU�}TUS�\oY_Z\V�7�BSV�

VhhVYU� Zh� PQZ[TP� PQ^� SWbZ]XWYPVcTP� ZQ� QVo_ZQPX� YVXX�

cP_ V̀_\d� V[b_V\\TZQ� }P\� \Uô TV^� TccoQZST\UZYSVcT�

YPXXW� o\TQ]� PQUTpZ^TV\� P]PTQ\U� YSZXTQV� PYVUWX�U_PQ\�

hV_P\V� �sSlB�9�"�PcTQZ�poUW_TY�PYT̂� �ul���9�QVo_ZQPX�

QTU_TY� Z[T̂V� \WQUSP\V� �pCja�� PQ^� QVo_ZhTXPcVQU� XT]SU�

�CD�F�7��

p,=1G.=c>6*-G1=46*=��EQ�USV�_VUTQP9�,F�L4L6�SWbZ]XWYPV�

cTY�U_VPUcVQU�XV^�UZ�USV�^VY_VP\V�Zh�sSlB�PQ^�ul�l�

TccoQZ_VPYUTmTUW�TQ�PcPY_TQV�YVXX\7�BST\�^VY_VP\V�}P\�

cZ_V� b_ZhZoQ^� oQ^V_� PQZ[TY� YZQ^TUTZQ\7� pCja� PQ^�

CD�F�_VUTQPX�V[b_V\\TZQ�P\�}VXX�P\�ul�l�STbbZYPcbPX�

V[b_V\\TZQ�^T̂�QZU�\VVc�UZ�pV�PhhVYUV^�pW�VTUSV_�U_VPU�

cVQU7� l\� hP_� P\� sSlB9� ul�l� PQ^� pCja� TccoQZ�

_VPYUTmTUW�P_V�YZQYV_QV^�Zo_�_V\oXU\�}V_V�TQ�P]_VVcVQU�

}TUS�b_VmTZo\� \Uô TV\�Zh�4*�L4L6� b_V\\o_V�TQ^oYV^�PQ^�

4*� L4.;6� YSVcTYPX�TQ^oYV^� _VUTQPX� T\YSVcTP� P\� }VXX� P\�

U_PQ\TVQU� YV_Vp_PX�T\YSVcTP7�jQ� USV� ZUSV_� SPQ^9� CD�F�

V[b_V\\TZQ�hPTXV^�UZ�YZ__VXPUV� UZ� USV�^VY_VP\V�Zh�CD�F�

ckCl� XVmVX\� Zp\V_mV^� PhUV_� b_V\\o_V�TQ^oYV^� _VUTQPX�

T\YSVcTPf_VbV_ho\TZQ7�lXUSZo]S�ho_USV_�\Uô TV\�P_V�QVY�

V\\P_W� hZ_� USV� P\\V\\cVQU� Zh� USV� SWbZ]XWYPVcTPfSW�

bZ[TP� VhhVYU\� ZQ� USV� STbbZYPcbPX� QVo_ZQPX� cP_ V̀_�

V[b_V\\TZQ� UST\� \Uô W� XV^� UZ� USV� ^VmVXZbcVQU� Zh� P�

YZQmVQTVQU� ,F�L4L6� _VUTQPX�cZ^VX� hZ_� USV� \Y_VVQTQ]� Zh�

bZ\\TpXV�QVo_Zb_ZUVYUTmV�P]VQU\7�
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�3!+��/�����4]�,�1�&,�(/&&,!'(8�6�4,&,�3�$8�
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uVZ_]Zo\\T��M�7�

���EQ� mTU_Z� XZ� ������ X �!YZ!�#� NJO� !W���]3
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�7�FP}�q7|79�R ZQ]�|7z79�FZS�z7z7��OZXVYoXP_�cVYSPQT\c\�
PQ^� _V]oXPUTZQ� Zh� ZbTZT̂� _VYVbUZ_� \T]QPXTQ]7� 2**1/� p,L/�
AHB;0B-6G/�O6F4-6G/�Q����IK�M����������
�7�uVZ_]Zo\\T�w79�FVZQUTP^T\�F79�OPyP_P Z̀o�u79�OV_ Z̀o_T\�
O79�zŴ V�v79�zPcc�z7��aVXVYUTmV�TQUV_PYUTZQ\�pVU}VVQ�u�
b_ZUVTQ�\opoQTU\�PQ^�kuaM�}TUS�USV�s�UV_cTQPX�^ZcPTQ\�Zh�
USV�co��PQ^�^VXUP�ZbTZT̂�_VYVbUZ_\�_V]oXPUV�ZbTZT̂�_VYVbUZ_�
\T]QPXTQ]7�>,GG�J4C*BG/����������I������H��
�7� OPyP_P Z̀o� u79� uVZ_]Zo\\T� w7�� aBlB�l� TQUV_PYU\� }TUS�
PQ^� T\� bSZ\bSZ_WXPUV^� obZQ� PYUTmPUTZQ� Zh� USV� co�ZbTZT̂�
_VYVbUZ_7�r/�o,1;6-H,0/�k7��K�I�K����������
M7� OZ_Zo� x79� uV_]Zo\\T� w7�� x[b_V\\TZQ� Zh� USV� UST_^�
TQU_PYVXXoXP_� XZZb� Zh� USV� ^VXUP�ZbTZT̂� _VYVbUZ_� TQSTpTU\�
\T]QPXTQ]�pW�ZbTZT̂�_VYVbUZ_\�PQ^�ZUSV_�u�b_ZUVTQ�YZobXV^�
_VYVbUZ_\7�r/�AHB;0B-6G/�EF?/�OH,;/�7�M����HI��K��������

�

�
�̂ l����@�{�Z!���VV�VZX[Y �!����#�JO2OMd���Z��"��� m"gW�ZV������ "��"W�Y3"X�"Z�Y"b#�WX"Y"̂ f��

�

DoQYUTZQPX� sZcbXV[V\� pVU}VVQ� .�jbT�
ZT̂�kVYVbUZ_9�uA"�PQ^�aBlB�>�P_V�Ec�
bXTYPUV^�TQ�aBlB�>�qSZ\bSZ_WXPUTZQ�

E_VQV�OP_TP�uVZ_]PQ^P�PQ^�wPhT_ZoXP�uVZ_�
]Zo\\T

�
�

FPpZ_PUZ_W� Zh� sVXXoXP_� aT]QPXTQ]� PQ^� OZXVYoXP_�
qSP_cPYZXZ]W9� EQ\UTUoUV� Zh� �TZXZ]W9� CPUTZQPX�
sVQUV_�hZ_�aYTVQUThTY�kV\VP_YS�D,065;4.6=9�l]STP�
qP_P\ V̀mT�lUUT̀T\������9�lUSVQ\9�u_VVYV��
�T_Z� pTZ7^VcZ _̀TUZ\7]_��

8,9� :6;<=@� .�jbTZT̂� _VYVbUZ_9� uA"9� aBlB��9�
bSZ\bSZ_WXPUTZQ9�hoQYUTZQPX�YZcbXV[V\�
�
atOOlk|7�EQ�USV�b_V\VQU�\Uô W9�}V�^VcZQ\U_PUV�USPU�
PYUTmPUTZQ� Zh� USV� .�ZbTZT̂� _VYVbUZ_� �.�jk�� }TUS� VTUSV_�
USV�.�\bVYThTY�ZbTZT̂�P]ZQT\U�naFxB�Z_�cZ_bSTQV�XVP^\�

UZ� aBlB�>� UW_Z\TQV� bSZ\bSZ_WXPUTZQ� TQ� zxv�K�� YVXX\�
\UPpXW� U_PQ\hVYUV^� }TUS� USV� .�ZbTZT̂� _VYVbUZ_� PQ^� VQ�
^Z]VQZo\XW� V[b_V\\TQ]� aBlB��7 OZ_VZmV_9� }V� ^V�
cZQ\U_PUV9�pW�boXX�^Z}Q�V[bV_TcVQUPUTZQ9�VcbXZWTQ]�P�
ho\TZQ�bVbUT̂V� VQYZcbP\\TQ]� USV�s�UV_cTQPX� _V]TZQ�Zh�
USV� .�ZbTZT̂� _VYVbUZ_9� USPU� aBlB�>� TQUV_PYU\� ^T_VYUXW�
}TUS�USV�s�UV_cTQPX�UPTX�Zh�USV�.�ZbTZT̂�_VYVbUZ_7�jQ�USV�
ZUSV_�SPQ^9�o\TQ]�P�U_oQYPUV^�mV_\TZQ�Zh�USV�s�UV_cTQPX�
UPTX� Zh� .�ZbTZT̂� _VYVbUZ_� USPU� XPY \̀� USV� hT_\U� �H� PcTQZ�
PYT̂\�TQ^TYPUV^�USPU�aBlB�>�TQUV_PYU\�}TUSTQ�SVXT[�I�Zh�
.�ZbTZT̂�_VYVbUZ_7�EccoQZb_VYTbTUPUTZQ�\Uô TV\�\SZ}V^�
USPU�aBlB�>�YZ�b_VYTbTUPUV\�}TUS�.�jk9�YZQhT_cTQ]�USV�
TQUV_PYUTZQ�Zh�aBlB�>�}TUS�USV�_VYVbUZ_7�l^^TUTZQPX�YZ�
TccoQZb_VYTbTUPUTZQ� V[bV_TcVQU\� TQ^TYPUV^� USV� ^T_VYU�
pTQ^TQ]�Zh�uA"�\opoQTU\�UZ�.�jk�PQ^�aBlB��7�sZXXVY�
UTmVXW9�Zo_�^PUP�^VcZQ\U_PUV�USPU�USV�UV_QP_W�hoQYUTZQPX�
YZcbXV[V\� hZ_cV^� pVU}VVQ� .�jk9� uA"� PQ^� aBlB���
PhUV_� .�jk� PYUTmPUTZQ� cV^TPUV� aBlB�>� bSZ\bSZ_WXP�
UTZQ7
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xò P_WZUTY�sVXX\��)*�A;6-,==�OVUSZ^�
rPXT̂PUTZQ�

xo]VQTP� sS7� |TPQQP Z̀bZoXZo
�
�� PQ^� x P̀UV�

_TQT�BTXT]P^P
�
�

�
nVbP_UcVQU� Zh� qSP_cPYZXZ]W9� OV^TYPX� aYSZZX�
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Zh�USV�CPUTZQPX�aYSZXP_\STb�DZoQ^PUTZQ�

8,9� :6;<=@� j[T̂PUTmV� \U_V\\9� bSP_cPYZXZ]TYPX�
b_VYZQ^TUTZQTQ]9� C�PYVUWX�YW\UVTQV9� ]XoUPUSTZQV9�
\U_V\\�_V\bZQ\V9�WVP\U�

 
atOOlk|7�sVXXoXP_� ^PcP]V� YPo\V^� pW�h_VV� _P^TYPX\�

T\�_VhV__V^�UZ�P\�Z[T̂PUTmV�\U_V\\��ja�7�ja�T\�TcbXTYPUV^�

TQ� P� QocpV_� Zh� bPUSZbSW\TZXZ]TYPX� \UPUV\9� TQYXô TQ]�

YP_^TZmP\YoXP_� ^T\VP\V\9� ^TPpVUV\9� qP_ T̀Q\ZQd\� PQ^�

lXySVTcV_� ^T\VP\V9� TQhXPccPUTZQ� PQ^� YPQYV_9� P\� }VXX�

P\�TQ�P]VTQ]�b_ZYV\\V\{�USVT_�b_Z]_V\\�pVTQ]�h_V�oVQUXW�

cZ^ThTV^�pW�USV�bSP_cPYZXZ]TYPX�cZ^oXPUTZQ�Zh�USV�ja�

_V\bZQ\V� �bSP_cPYZXZ]TYPX� b_VYZQ^TUTZQTQ]�7� BSV� PTc�

Zh� UST\� \Uô W� }P\� USV� 4*� ?;6-,==� mPXT̂PUTZQ� Zh� cVUS�

Z^ZXZ]TYPX�T\\oV\�USPU�P_Z\V�^o_TQ]�USV�TQmV\UT]PUTZQ�Zh�

USV� VhhVYU� Zh� bSP_cPYZXZ]TYPX� b_VYZQ^TUTZQTQ]� ZQ� USV�

ja�_V\bZQ\V7�x[bV_TcVQU\�}V_V�YP__TV^�ZoU�o\TQ]�USV�

oQTYVXXoXP_�Vò P_WZUV�JB--HB;609-,=�-,;,L4=4B,�lBss�

��HH9�}STYS�T\�PQ�PYYVbUV^�V[bV_TcVQUPX�cZ^VX�hZ_�USV�

YSP_PYUV_T\PUTZQ� Zh� USV� ST]SXW� YZQ\V_mV^� \U_V\\� _V�

\bZQ\V7�rP_TZo\�YZQYVQU_PUTZQ\�Zh� USV�Z[T̂TyTQ]�P]VQU�

z�j��}V_V�P^cTQT\UV_V^�hZ_�^ThhV_VQU�UTcV�bV_TZ^\7�BSV�

ja�_V\bZQ\V�}P\�VmPXoPUV^�pW�^VUV_cTQTQ]�YVXX�mTPpTX�

TUW�L4B� USV�PpTXTUW�Zh�WVP\U�YVXX\� UZ�hZ_c�YZXZQW�hZ_cTQ]�

oQTU\� PhUV_� USV� ja7� zZ}VmV_9� b_TZ_� UZ� _VPYSTQ]� hT_c�

YZQYXo\TZQ\� ZQ� USV� YZQ\V�oVQYV\� Zh� USV� _V\bZQ\V� TQ�

Vò P_WZUTY� YVXX\9� USV� ZbUTcPX� V[bV_TcVQUPX� YZQ^TUTZQ\�

QVV^V^� UZ�pV�^VUV_cTQV^��TQ�b_ZYV\\��hZ_� USV�VXTcTQP�

UTZQ� Zh� hPX\V� bZ\TUTmV� PQ^� hPX\V� QV]PUTmV� _V\oXU\7� BSV�

ZbUTcPX� V[bV_TcVQUPX� YZQ^TUTZQ\� }V_V� V\UPpXT\SV^� P\�

hZXXZ}\�� �P��hZ_� USV�XVUSPX�ja9�TQYopPUTZQ� Zh� bZ\U�XZ]P�

_TUScTY�WVP\U� YoXUo_V\�TQ� USV�b_V\VQYV�Zh��7�cO�z�j��

hZ_��S{��p��hZ_�USV�cTX̂�ja9�TQYopPUTZQ�TQ�USV�b_V\VQYV�

Zh��7��cO�z�j��hZ_��S7�BSV�mPXT̂TUW�Zh�USV\V�YZQ^TUTZQ\�

}P\�YZQhT_cV^�US_Zo]S�USV�TQmV\UT]PUTZQ�Zh�bSP_cPYZX�

Z]TYPX�b_VYZQ^TUTZQTQ]�}TUS�USV�YXP\\TYPX�PQUTZ[T̂PQU\�C�

PYVUWX�YW\UVTQV�PQ^�]XoUPUSTZQV7�

�
�
�
�

�
�



�
�
������	
��
��
�
�
��
�������������77�

��������	��
����
�	�
����
������	�

���
����
�
�����
�	���������M��������

�
����
������� �
�
�
�
�
�
�
�
�

�36-&5� 	/%=-&'%5 � 
�'#0#� ��6/4�!G'%40#� &$#�
��#'.+$#�uaB�B��(,'�uaB�O��43�&5#�l#&,�1(!'%5�
J/%6'�'.,'4'(0#��%23#0#�%&5#��&�!A,%&,&+#5�

�#&0#5 � ���6, 
�
9� �,!+,� 
�%4+.�/

�
9� J)45&!,� ��6/A8

�
9� �'8#,� 
'.8#5

�
9�

��1%&�6� �<,&;5&16'� 
�
�(,'�>,%'6'()��)!&%�/

�
�

�
�!",%&)!'�� �3'!,4,&'() � 
,!4,(�6�"+, 9�

�
�!",%&)!'�� �3#'() � >'�6�"+, 9� �!'%&��

&-63'�� �,#3�'%&)4'�9� �3%%,6�#+(59� �668 9�
�
�
5
� �!��,'.3/&'()� �,2�6�"'()� 
6'#'()�

��%�(�43+�/��<���9��3%%,6�#+(59��668 �
�

�
��	��������	
���	�

�

����'�a�&!,#%G3!8%3 �&5 �"6�/&,23'1#5 ��uaB\��

3+#,'� �'(�"-#3',� ,#&'�*3'.$&'(0#� 3#;�4$#� ��/�

(,&,6��/#�&5�A'�43&,&!��)�G,!48($#�(,'�*3#��

A'�&'(0#� �,!,"1#&$#7� J��� (�'#�+� ��6/4�!G'�

%4�+� %&,� "�#+.',� NJO� O�� (,'� NJO� I�� -=�/#�

%/%=3&'%&3+� &363/&,+,� 43� ,/*54-#�/ � .3+(&3 �

G63"4�#) �(,'�6'�'.'() �/�3!�*3+.$%5 �%3�8&��

4,�43�%,(=,!0.5�.',A)&5�����(,'�43�&�#�(+#./#��

%&3G,#',+, � #1%�/� (,'� 34G!8"4,&� � &�/� 4/��

(,!.+�/� ���7� 	&,� �6,+%',� &5 � ,#,;)&5%5 � "3#3�

&'(0#� �,!,"1#&$#� ��/� .',G�!���'��#� &5#� ,#�

&,�1(!'%5� ./%6'�'.,'4'(0#� ,%23#0#� %&5�23!,�

�3+,� 43� %&,&+#3 � (,'� .3.�4-#�/� 1&'� %&' � &363/�

&,+3 �-=�/#�,��.�23+�(,'�,#&'G63"4�#0.3' 9��(,�

20 � (,'� ,#&'�*3'.$&'(- � '.'1&5&3 � ���9� .'3!3/#)�

%,43� &5#� �'2,#)� %/%=-&'%5� ,#843%,� %&5� (,&,�

#�4)� &$#� ��6/4�!G'%40#� NJOO���f�� (,'�

NJOI���f�� (,'�%&' �43&,A�6- �%3�6'�'.,'4'(�� �

.3+(&3 �43&8�,�1�23!,�3+,�43�,&�!A,%&,&+#59�%3�

�48.,�,%23#0#�,�1�&5�A1!3',��668.,7�
�

����J�������
�

����,� =,!,(&5!'%&'(8� &$#� ,%23#0#� (,&8� &5#�

-#,!*5�&5 �436-&5 ��,!�/%'8;�#&,'�%&�#��+#,(,�

�7� N6�'� �'� ,%23#3+ � 3*3&8%25(,#� %&,� 3*$&3!'(8�

',&!3+,�&5 ��
5 
��!��,'.3/&'() �
6'#'() �&�/����

%�(�43+�/� 
}��
� ���-4A!'� � ���M� �� �8'� �

���H�� (,'� /��A6)25(,#� %3�23!,�3+,� 43� ���c]�

,&�!A,%&,&+#59�8�,*�543!5%+$ 9�"',����3A.�48�

.3 7� 
!'&)!',� %/443&�=) � %&5� 436-&5�� =�65%&3�

!165� �szjF�� ����� c]f^F9� FnF�=�65%&3!165�

�FnF�s�� ����� c]f^F9� &!',(/6�"6/(3!163 � �Bu��

�����c]f^F7�
!'&)!',�,��(63'%4����,%&,2) f45�

363"=143#5� %&3G,#',+,� #1%� 9� .3/&3!��,2) �

./%6'�'.,'4+,9�%,(=,!0.5 �.',A)&5 9�.',&,!,"�

4-#5�5�,&'()�)�#3G!'()�63'&�/!"+,7�
,#-#, �,�1�

&�/ �,%23#3+ �.3#�3+=3�68A3'�,#&'6'�'.'()�)�,#&'�

��3!&,%'()� ,"$")� %&�� �,!3621#7� �� "�#�&/�'�

(1 � -63"=� � &$#� ��6/4�!G'%40#� NJO� I���f��

(,'�NJO�O���f��.'3*)=259�1�$ �-=3'��3!'"!,G3+�

�!1%G,&,� �M�7� �� ,#86/%5� &5 � %/%=-&'%5 � &$#�

��6/4�!G'%40#� 43� &' � .',G�!- � %&,� 3�+�3.,�

&$#� 6'�'.+$#� (,'� 6�'�0#� 3!",%&5!',(0#� �,!,�

4-&!$#�-"'#3�43�4',�%&,&'%&'()�4-2�.��,#86/%5 �

&5 �%/#�.',(�4,#%5 ��lCsjrl��=!5%'4���'0#�

&, � &5#� 56'(+,9� &�� G�6�9� &�� (8�#'%4,� (,'� &5#�

��,!*5�,!&5!',() �/�-!&,%5 �$ �%/443&,A65�

&- ��aqaa���7��7��
�

�������	�������	e:���	��
�

����3&8� ,�1� ��� 3A.�48.3 � 23!,�3+, � �,!�/�

%'8%&5(3� %&,&'%&'(8� %54,#&'()� 368&&$%5� %&' �

&'4- �szjF���H9Ig9�����9�����9�FnF�s��MK9�g9�

�� ��9�����9� Bu� ���9�g9� �� ��9������ (,'� ,���

6'���!$&3�#5 �PbZ�����g9�����9�����7��'�43&,�

A�6- � &$#� &'40#� znF�=�65%&3!165 � �znF�s�9�

,��6'���!$&3�#5 � PbZl�E� (,'� s�,#&'.!0%, �

�!$&3�#5 ��skq��.3#�)&,#�%&,&'%&'(8�%54,#&'(- �

%&��%�#�6��&$#�,%23#0#9� 3#0�.',%&!$48&$%5�

%�4G$#,�43�&�#�uaB�"�#1&/���-.3'*3�%54,#&'�



7Q��������$�%��������&������
��
�
�
��
���
���
��
�
��&�'����������&��(���	
��������� 

()�3�+.!,%5�&�/���6/4�!G'%4���uaB�O����%&5�

43&,A�6)�&$#�3�'�-.$#�PbZl�E� ��+#,(, ���7� ���

,�*5%5�&$#�3�'�-.$#� &5 �PbZl�E� -=3'��!�&,23+�

1&'�36,&&0#3'�&���*3'.$&'(1�%&!3 �(,'�&5#�-(&,%5�

&5 � 3#.�,""3',() �G63"4�#) �%3�,%23#3+ �/L5�

6��� ('#.�#�/� "',� (,!.',""3',()� #1%�9� �'2,#1#�

4-%$� 3#1 � 45=,#'%4��� ,#,.',41!G$%5 � &$#�

%$4,&'.+$#� &5 � znF� ��/� �.5"3+� %3� 3#+%=/%5�

&$#�,#&',25!�"3#0#� '.'�&)&$#�,/&0#�&$#�6'���

�!$&3@#0#� ���7� 	/#3�0 9� 4',� 3!45#3+,� &$#�

,��&363%48&$#� &5 ��,!��%, �436-&5 � 3+#,'�1&'�

5� 23!,�3+,� 43� =,456- � ���� c]�� .1%3' � ,&�!�

A,%&,&+#5 �3#.-=3&,'�#,�3/3!"3&3+� '.',+&3!,�./%�

6'�'.,'4'(�� �,%23#3+ ���/�G-!�/#�&�#�uaB�O��

QoXX�"�#1&/��7��

�
�[����#���

}� ���� �!�����YW!V�X�Y�����j���!UZ�j�����������
f�� g����#��ZVf��#�

�

�W�"V���#�� �U��#��!UZ�j�� MM�
�6'(+,9�-&5� MK9��K9��


�6�� ����8#.!3 9��I�"/#,+(3 �
�OE9� ]̀fc

�
� ��9I��9��


,�#'%&- � M�9�g�
e�3!&,%'(�+� ��9�g�
szjF9�c]f^F� �IM9�M���9K�
FnF�s9�c]f^F� �KK9����H9��
znF�s9�c]f^F� ��9�����9��
Bu9�c]f^F� �H�9�����9K�

PbZl�E9�c]f^F� ���9���M9��
PbZ�9�c]f^F� �M�9K���9��
skq9�c]fF� �9MH��9HK�
NJO�O�� ���I�9Ig9�����K9�g�
NJO�I�� ����H9Hg9���M�9Mg�

�
�[����#���

�Z��m"Vf#�!���ZX[XZY���X"V�X"X h�Zs�j���Z������
"̂ l]�!����" m�!���[��#�

�

�"���WX"#� *� B?623)� B?6x�

NJO�'�� ��� �9K��M9�� �M�9����9K�
�� M�� �9I��M9�� �M�9���M9��
�� ��� ��9����9I� �MI9���M9��
�� � �9�H�� �9IK��

NJO���� ��� �9����9K� �M�9����9H�
�� ��� ��9����9�� �M�9M��H9��
�� ��� I9���H9�� ���9���I9M�
�� � �9���� �9�IM�
� � �9�MH�� �9�����

��!�%,!4�%4-#5�&'4)�43�&5�=!)%5�&5 �56'(+, 9�&�/�G��
6�/9�&5 �/�-!&,%5 �(,'�&�/�(,�#+%4,&� �$ �%/443&,�
A65&0#7�

�
�

>�>������
�
�	����������	�
�

�7� zPWV �̀ B79� aUVbSVQ\� �7R 79� zoppP_U� s7a79� VU� PX7�� l�
YZccZQ� mP_TPQU� TQ� USV� ]XoUPUSTZQV�a� U_PQ\hV_P\V� ]VQV�T\�
P\\ZYTPUV^�}TUS�VXVmPUV^�cP_ V̀_\�Zh�TQhXPccPUTZQ�PQ^�XTbT̂�
bV_Z[T̂PUTZQ� TQ� \op�VYU\� }TUS� ^TPpVUV\� cVXXTUo\7�
2.H,;6=-G,;6=4=���Q��M�M�M�������H��
�7� R TX\ZQ� O7z79� u_PQU� q7�79� vPTQ� v79� VU� PX7�� l\\ZYTPUTZQ�
pVU}VVQ� USV� _T\ �̀ Zh� YZ_ZQP_W� P_UV_W� ^T\VP\V� TQ� aZoUS�
l\TPQ\� PQ^� P� ^VXVUTZQ� bZXWcZ_bST\c� TQ� ]XoUPUSTZQV� a�
U_PQ\hV_P\V�O�7�x460B;5,;=����M������������
�7�vZQUo\S�l79�sSPbcPQ�O7�7��DoQYUTZQPXXW�^VhVYUTmV�ST]S�
^VQ\TUW�XTbZb_ZUVTQ��P�QV}� USV_PbVoUTY� UP_]VU�PU� USV�Y_Z\\�
_ZP^\� Zh� ^W\XTbT̂VcTP9� TQhXPccPUTZQ� PQ^� PUSV_Z\YXV_Z\T\7�
AHB;0B-6G/�p,L/�M����M����M�����H��
M7� �Z\VbS� B79� sSPY Z̀� q79� R V\XVW� k79� VU� PX7�� uV_cXTQV�
]VQVUTY� bZXWcZ_bST\c\� Zh� s|q�l�9� uaBO�� PQ^� uaBB��
]VQV\� TQ� EQ^TPQ� YV_mTYPX� YPQYV_�� P\\ZYTPUTZQ\� }TUS� UocZ_�
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^VcTY�qPUTVQU\�UZ�lUZ_mP\UPUTQ�
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9�l7�zPUyTUZXTZ\
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�7� FPpZ_PUZ_W� Zh� x[bV_TcVQUPX� qSP_cPYZXZ]W9�
OV^TYPX� aYSZZX9� l_T\UZUXV� tQTmV_\TUW9� BSV\\PXZ�
QT̀T9�u_VVYV�
�7� �

\U
� q_ZbV^VoUTY�nVbP_UcVQU� Zh� EQUV_QPX�OV^T�

YTQV9�lzxql�zZ\bTUPX9�BSV\\PXZQT̀T9�u_VVYV�
�7� FPpZ_PUZ_W� Zh� uVQV_PX� �TZXZ]W9� OV^TYPX�
aYSZZX9� l_T\UZUXV� tQTmV_\TUW9� BSV\\PXZQT̀T9�
u_VVYV�
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cZ_bST\c\9� PUZ_mP\UPUTQ9� ^W\XTbT̂PVcTP9� u_VV �̀
bPUTVQU\��
�
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�?�SŴ _Z[WXP\V9� �P�9� PQ^� Hp�UV\UZ\UV_ZQV� SŴ _Z[WXP\V�
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@�4A!9�2	)#.&	4$:.@�#$!,	+$	*#�4.	4$	92+'��

@�:'(A	 G*!� 	 +E4.#� C	 (*#'	 ��2	 �!�#$5&$'	 #,&	
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			�	 +(��A 	 #, 	 �.!��+. 	 $!:.+5. 	 )#.&	 ,	

$�!$+,	#, 	+2J&A#,#. 	$49*&'+, 	#�2	��@24�!�

9'+4��	����-�<	#�2	��=<�-	2��7�JD.	+$	2:'$5 C	

+$	.+3$&$5 	+.(J.!E7,	7'.G)#,	#���2	�	(.'	+$	

.+3$&$5 	4$	+#$9.&'.5.	&A+�	+#,&	�@@*7.I	
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(.#.:":) C	.�A	 #�2 	���5�2 	�'	��	)#.&	2:'$5 	

$3$@�&#D C	 �'	 ��	 $5J.&	 +.(J.!E7,	 7'.G)#,	 #��

��2	�	 ��;��	 (.'	 �'	 ��	)#.&	.+3$&$5 	4$	+#$9.�

&'.5.	 &A+�I	 �@�'	 �'	 +244$#DJ�&#$ 	 $&,4$!E3,�

(.&	 :'.	 #,	 4$@D#,	 (.'	 D7"+.&	 #,	 :!.�#)	 +2:�

(.#*3$+,	 #�2 I	 �	 �$'!.4.#'()	 7'.7'(.+5.	 �$!'�

@*4G.&$	 #,&	 .��4A&"+,	 :$&"4'(��	 >cL	 .�A	

�$!'9$!'(A	.54.	(.'	D�$'#.	 #,&	 #2����5,+,	 #�2	

��@24�!9'+4��	����-�<	#�2	��=<�-	2��7�JD.	

4$	#,	4D3�7�	V-/�/MrVI	
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�	.@@,@�4A!9�2	5+" 	+2+J$#56$#.'	 4$	 #.	4$:.�
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+#,&	 �.J2+.!(5.I	 �+#A+�C	 +#�2 	 .+3$&$5 	 4$	

+#$9.&'.5.	&A+�	7$&	�.!.#,!)3,($	(*��'.	7'.�
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+4��	+2:(!'#'(*	4$	#�	:$&'(A	�@,32+4AI	�	4$@D�
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�-./)� ,0� 123� 4� 567879:5� )(;<=>�� ?@=� A@<=/@BCD8
>/@E�8�%F6GH�?@=�%8IH7�6�>J�A�*?.�)K)BLM�+��N �/J�
123� 40� ,O� HH� G� H� P!Q!R�S!T$� U,&,VW� X� F,VWY�� �O� 6H�
P�Z�"!R�S!T$�U,&,VW�X�,��VW�X�F�VWY���O�66�G�6� 3[#8
Z�W��U,��VWY���O��%VW�[\##�"�
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�
��	����������	
	

BI	 HR\NUPOOR	 fIC	 <P[\OO	 rI=I�	 -\TONR`dOR\T1	 \l	 ��=<��-�	
NP[P^O\N1	O\	SdQOR^QP	0[OR\T1	\l	[PTON0Q	1PN\O\TRT	1]1OPS1I	
]T"0�^0�5P\"Q\2![0����U,8�Y�	B��	������	
�I	oSRO_	?IfIC	<_\S1PT	tI�IC	HN\OOR[n	LI�I�	<_P	^\OPTOR0Q	
d1P	 \l	 1PQP[ORkP	 ��=<�-	 0U\TR1O1	 RT	 ONP0ORTU	 \`P1RO]0	
]_W�"Z0�`W3a0�4ab�$Z3S0�c"TS$0�,%�	�����||	����|�	
�I	 o_R_	 �I-IC	 �_d	 �IC	 -_PT	 WI�	 B��|I	 c�Z�"Q3a\Z3!a� !d�
Z"\a$2"3WZ3!a� 3a3Z3\Z3!a� $3Z�$� \a#� W"!Q!Z�"� \2Z3b3Z�� !d� ZP��
PTQ\a�%8IH�1�"�2�WZ!"�S�a�I	e�P\b0�e"\3a�7�$0����	���
|�	�B��|�	
�I	/P]T\QZ1	HIVIC	=RQQ	fI�IC	WRNn	oIrI�	<_P	��=<�-	NP[P^O\N	
0TZ	0TOR^1][_\OR[�RTZd[PZ	uPRU_O	U0RT	�	SP[_0TR1S1	0TZ	
UPTPOR[1I	^0�5$�2P!WP\"Q\2![0����	B��B�	����|�	
�I	fRQQPN	 >I>IC	 mQQRTUN\Z	eIrIC	 =\QS0T	 <IrIC	 ?d[nQP]	 VIMIC	
LNTZO	 oI�	 -Q\v0^RTP�RTZd[PZ	 uPRU_O	 U0RT	 011\[R0OPZ	 uRO_	
O_P	�=<�-	 NP[P^O\N	 ����-�<	^\Q]S\N^_R1SI	1Q0� ^0�f�#0�
g�a�Z0�5\"Z�e�Uh�T"!W$�2P0�g�a�Z0Y�,��e�	���B��	������	
|I	 mQQRTUN\Z	 eIrIC	 VPNN]	 VI�IC	 /RTU\QZ	 �I-IC	 rdTZ	 ?I-IC	
?PkPN�oORQQP	WIC	MQPSRTU	MIC	=\QS0T	<IrIC	fRQQPN	>I�	i �3SPZ�
S\3a� \$$!23\Z�#�  3ZP� ZP�� 8�%F6GH� W![�Q!"WP3$Q� !d� ZP��
%IH�6�"�2�WZ!"�\a#�![\aR\W3a�0	1Q0�^0�f�#0�g�a�Z0�5\"Z�
e�Uh�T"!W$�2P0�g�a�Z0Y�,���	�|��i	�������
�I	/P]T\QZ1	HIVIC	�_0TU	LI�IC	�_0TU	�I?I�	L11\[R0OR\T	\l	
0TOR^1][_\OR[	 ZNdU�RTZd[PZ	 uPRU_O	 U0RT	 uRO_	 0	 ��=<�-	
NP[P^O\N	 UPTP	 ^\Q]S\N^_R1SI	 :\a2�Z� �%F�	 ��i|���i�	
������	
iI	 /P]T\QZ1	HIVIC	 �_0TU	 �IC	 �_0TU	 �I�	 V\Q]S\N^_R1S	 \l	
O_P	 ^N\S\OPN	 NPUR\T	 \l	 O_P	 1PN\O\TRT	 ��=<�-	 NP[P^O\N	
UPTP	 0TZ	 [Q\v0^RTP�RTZd[PZ	 uPRU_O	 U0RTI	 1Q0� ^0�
5$�2P3\Z"��,&��	|���|��	������	
�I	 V\\QP]	 mI-IC	 M0RN`dNT	 -IHIC	 -\\^PN	 �IC	 o\Z_R	 fIoIC	
-\uPT	 VI�IC	 =0NNR1\T	 VI�I�	 L	 ��=<�-	 NP[P^O\N	 ^N\S\OPN	
^\Q]S\N^_R1S	 �=</�-	 �	 ���-�<�	 R1	 011\[R0OPZ	 uRO_	
\`P1RO]	 RT	 u\SPTC	 0TZ	 uRO_	 NP1R1O0T[P	 O\	 uPRU_O	 Q\11	 RT	
_POPN\v]U\OP10	 1Q0� ^0� f�#0� g�a�Z0� e� h�T"!W$�2P3\Z"0�
g�a�Z0�,�&�	B���B��	������	
B�I	sd0T	�IC	s0S0Z0	WIC	a1_R]0S0�o_RUPS\O\	oIC	W\]0S0	
�IC	 c\T0n0	 WI�	 aZPTORlR[0OR\T	 \l	 ^\Q]S\N^_R[	 Q\[R	 RT	 O_P	
^N\S\OPN	 NPUR\T	 \l	 O_P	 1PN\O\TRT	 ��=<�-	 NP[P^O\N	 UPTP	
0TZ	 O_PRN	 011\[R0OR\T	 uRO_	 \`P1RO]	 0TZ	 O]̂ P	 aa	 ZR0`POP1I	
c3\V�Z![!S3\����	������|	������	
BBI	mQQRTUN\Z	eIrIC	fRQQPN	>IC	/RTU\QZ	�I-IC	VPNN]	VI�I�	����I	
>R1ONR`dOR\T	 \l	 O_P	 1PN\O\TRT	 �-	 ��=<�-�	 NP[P^O\N	 UPTP	 �
���-�<	 ^\Q]S\N^_R1S	 RT	 ^0ORPTO1	 uRO_	 1[_Rv\^_NPTR0	 0TZ	
T\NS0Q	[\TON\Q1I	5$�2P3\Z"0�g�a�Z0,��	�����	������	

                                                                                                                    
  
       161 bp  
127/125 bp  
            
         91 bp 
 
                              
 
 
 
                              1          2            3             4 
������ PCR 252 bp 
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-\S^0N0ORkP	oOdZ]	\l	 MNPxdPT[]	\l	
O_P	V\Q]S\N^_R1S	����	-�<	\l	O_P	�	
=<�-	 /P[P^O\N	 RT	 =P0QO_]	 e\QdT�
OPPN1C	 RT	 V0ORPTO1	 uRO_	 <]̂ P	 aa	 >R0�
`POP1	 fPQQROd1	 0TZ	 RT	 V0ORPTO1	 uRO_	
-\N\T0N]	 LNOPN]	 >R1P01P	 RT	 O_P	
HNPPn	V\^dQ0OR\T	

f0NR0	 a\NZ0TRZ\d
B
C	 �\_T	 VPONRZR1

B
C	 W\1O01	

e011RQR0ZR1
�
C	 W\1O01	 LNk0TRORZR1

B
C	 HP\NUP	

?\dUR\dn01
�
C	LTT0	<0dNRZ\d

B
	0TZ	e0TUPQR1	

HI	f0T\Q\^\dQ\1
B
	

B
r0`\N0O\N]	 \l	 V_0NS0[\Q\U]C	 fPZR[0Q	 o[_\\QC	
>PS\[NROd1	qTRkPN1RO]	\l	<_N0[PC	LQPg0TZN\d̂ \�
QR1C	 HNPP[Pp	

�
YdO^0ORPTO	 >R0`POR[	 fPZR[0Q	 -QRTR[	

-QRTR[	 0TZ	
�
-0NZR\O_\N0[R[	 odNUPN]	 -QRTR[C	 L[0�

ZPSR[	 HPTPN0Q	 =\1^RO0Q	 \l	 LQPg0TZN\d̂ \QR1C	 LQ�
Pg0TZN\d̂ \QR1C	HNPP[P	

����  !"#$�	 ��=<�-	 NP[P^O\N	 UPTP	 ^\Q]S\N�
^_R1SC	 O]̂ P	 �a	 ZR0`POP1	SPQQROd1C	[\N\T0N]	0NOPN]	
ZR1P01PC	HNPPn	^\^dQ0OR\T		

4aZ"!#T2Z3!aO���=<�-	NP[P^O\N	 R1	\TP	\l	 l\dNOPPT	��=<	

NP[P^O\N	1d̀ O]̂ P1	Pg^NP11PZ	RT	O_P	-co	0TZ	RaOX1	UPTP	

R1	Q\[0OPZ	RT	O_P	��[_N\S\1\SP	��x���I	?\O_	^_0NS0�

[\Q\UR[0Q	0TZ	UPTPOR[	1OdZRP1	 NPkP0Q	 O_0O	 RO	[\TONR`dOP1	

1d̀ 1O0TOR0QQ]	 O\	 O_P	 1PN\O\TPNUR[	 NPUdQ0OR\T	 \l	 0	 uRZP	

k0NRPO]	\l	`P_0kR\N0Q	0TZ	^_]1R\Q\UR[0Q	^N\[P11P1	1d[_	

01	 lPPZRTU	 0TZ	 UQd[\1P	 _\SP\1O01R1I	 <_P	 ^\Q]S\N�

^_R1S	 ����-�<	 RT	 O_P	 1PN\O\TRT	 �-	 ��=<�-�	 NP[P^O\N	

^N\S\OPN	 NPUR\T	 _01	 `PPT	 011\[R0OPZ	 uRO_	 O_P	 ZPkPQ�

\^SPTO	\l	O]̂ P	aa	ZR0`POP1	SPQQROd1	0TZ	\`P1RO]	RT	T\N�

S0Q	 1d̀ �P[O1C	uRO_	 O_P	 lNPxdPT[]	\l	 O_P	<	0QQPQP	 `PRTU	

_RU_PN	 RT	 1d̀ �P[O1	 uRO_\dO	 ZR0`POP1	SPQQROd1	 0TZ	 \`P�

1RO]I	MdNO_PNS\NPC� O_P	 ��=<�-�NP[P^O\N	 UPTP	 ����-�<	

^\Q]S\N^_R1S	_01	`PPT	011\[R0OPZ	uRO_	0TOR^1][_\OR[	

0UPTO1�RTZd[PZ	 uPRU_O	 U0RTI	 <_P	 <	 0QQPQP	 S0]	 `P	 0	

^N\OP[ORkP	l0[O\N	l\N	O_P	ZPkPQ\^SPTO	\l	uPRU_O	U0RT	RT	

1[_Rv\^_NPTR[	^0ORPTO1I	

`Vj�2Z3b�O	<\	ZPOPNSRTP	O_P	ZR1ONR`dOR\T	\l	O_P	����-�<	

^\Q]S\N^_R1S	 \l	 O_P	 �=<�-	 NP[P^O\N	 0S\TU	 T\NS0Q	

[\TON\Q1C	RT	^0ORPTO1	uRO_	O]̂ P	�a	ZR0`POP1	SPQQROd1	0TZ	RT	

^0ORPTO1	 uRO_	 [\N\T0N]	 0NOPN]	 ZR1P01P	 RT	 O_P	 HNPPn	

^\^dQ0OR\TI	
f�ZP!#$O	 �T	 O_R1	 1OdZ]	 ^0NOR[R^0OPZ	 ��	 _P0QO_]	 k\QdT�
OPPN1C	��	^0ORPTO1	uRO_	O]̂ P	�a	ZR0`POP1	SPQQROd1	0TZ	��	
uRO_	 [\N\T0N]	 0NOPN]	 ZR1P01PI	 <_P	 Pg^PNRSPTO0Q	 ^N\[�
P11	 RT[QdZPZ	 O_P	PgON0[OR\T	\l	UPT\SR[	>cL	 lN\S	^P�
NR^_PN0Q	 `Q\\Z	 0TZ	 O_PT	 RO1	 0T0Q]1R1	 l\N	 O_P	 ����-�<	
^\Q]S\N^_R1S	 \l	 O_P	 ��=<�-	 NP[P^O\N	 d1RTU	 V-/�
/MrV	SPO_\ZI	
7�$T[Z$� 8� c3$2T$$3!aO	 aT	 O_P	 UN\d̂ 	 \l	 _P0QO_]	 k\QdT�
OPPN1	 O_P	 lNPxdPT[]	 \l	 <�0QQPQP	 RT	 T\NS0Q	 [\TON\Q1	
�B�I�j �	R1	RT	0[[\NZ0T[P	O\	O_0O	NP^\NOPZ	RT	mdN\^P0T	
^\^dQ0OR\T1	0TZ	RT	^0ORPTO1	uRO_	 O]̂ P	 aa	ZR0`POP1	SPQQR�
Od1	 0TZ	 RT	 ^0ORPTO1	 uRO_	 [\N\T0N]	 0NOPN]	 ZR1P01P	 R1	
iI�j	0TZ	B�I�j C	NP1^P[ORkPQ]I	
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�&.:D&&,+,	#�2	�2A 	4$#*	.�A	��57!.+,	���'(��	
�&.'+3,#'(��I	��!9�4$#!'()	�&*@2+,	

;I	
.��2(!.&57�2BC	 �I	
.@�57, BC	�I	�4.&5#,�C	;I	
��G$@. �C	;I	
z.+'@*(� �	(.'	�I	�@4�*&,B	
B
�!:.+#)!'�	�$'!.4.#'() 	
2+'�@�:5. C	

�

@'&'()	�&.'+3,+'�@�:5. C

	 �
�!:.+#)!'�	�$'�

!.4.#'() 	 
.!4.(�@�:5. C	 �.#!'()	 �J�@)C	 �!'+#�#D@$'�	 �.&$�'+#)4'�C	 �$++.@�&5(,C	
�@@* 	
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			�	42�#�K'()	7!*+,	#"&	#��'(E&	.&.'+3,#'(E&	

$5&.'	:&"+#)	 .�A	 (.'!A	 #A+�	+$	�$'!.4.#A6".	

A+�	 (.'	 +#�&	 *&3!"��I	 �@.	 #.	 #��'(*	 .&.'�

+3,#'(*C	��2	DJ�2&	4$@$#,3$5	" 	+)4$!.C	�!��

(.@��&	 (2##.!�#�K'()	 G@*G,	 4$#*	 .�A	 *4$+,	

$9.!4�:)	#�2 	+#�	42%(A	'+#AC	,	7$	7!*+,	#�2 	

.2#)	 DJ$'	 .��7�3$5	 +#,	 7'.#.!.J)	 #, 	 7'.(5�

&,+, 	#�2	$&7�(2##*!'�2	.+G$+#5�2	�B�I	�&	(.'	,	

G@*G,	3$"!$5#.'	+2&)3" 	.&.+#!D�'4,C	.&.9D�

!�&#.'	 +#,	 G'G@'�:!.95.	 �$!'+#.#'(*C	 A��2	 ,	

$9.!4�:)	 #��'(E&	 .&.'+3,#'(E&	 �7,:$5	 +$	 4.�

(!�J!A&'$ 	.@@�'E+$' 	���I	�#,&	�.!��+.	$!:.�

+5.	D:'&$	4�!9�4$#!'()	.&*@2+,		42E&	$�'4�"&C	

+#�2 	 ���5�2 	 $5J$	 �!�,:��4$&.	 $9.!4�+3$5	

#��'(A	.&.'+3,#'(AC	E+#$	&.	7'$!$2&,3��&	4$#.�

G�@D 	 #�2	 4$:D3�2 	 (.'	 #�2	 ��+�+#��	 #"&	 #��

�"&	#"&	42%(E&	'&E&C	+#,	9*+,	A��2	3$"!$5#.'	

A#'	DJ$'	�@�(@,!"3$5	,	.&.:D&&,+,	#�2 I	
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			�K$#*+3,(.&	B�	*!!$&$ 	$�542$ 	G*!�2 	B|��

B�B	U	#, 	92@) 	tR1O0NI	�'	$�542$ 	7'.G5"&.&	+$	

$'7'(*	 7'.4�!9"4D&�2 	 JE!�2 	 +#.3$!) 	 3$!�

4�(!.+5. 	 �B	 �-C	 4$	 B�"!,	 $&.@@.:)	 9"#A �	

+(A#�2 	 (.'	 $@$�3$!,	 �!A+G.+,	 +$	 #!�9)	 (.'	

&$!AI	�$#*	.�A	.&.'+3,+5.	4$	D&27!�	J@"!*@,	

��j 	 u�kC	 aIVI�C	 �'	 $�542$ 	 J"!5+#,(.&	 +$	 7��	

�4*7$ 	 #"&	�D&#$	 .#A4"&	 (.'	2��G@)3,(.&	+$	

$&7�42%()	D:J2+,	 #��'(��	.&.'+3,#'(��I	�.	 #��

�'(*	.&.'+3,#'(*	)#.&	#.	.(A@�23.I	�#,&	�!E#,	
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FTXT>	rSHHNH	

Q"R� S�G I�	 jN[Tl\k[SHFTI>	 \z^Ĥ ^TsH�N\_k]W�
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o\S^HFTFU	 Z[H	fRj	 �|�nfRj	 ^N\SH	 pC�B	 R[W\ST_TkSI�
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!e�Q	 IFG	 ��!e�R	 SHNHkZ\SB	 e[H	 ^HS\Z\FHSUTN	 ���!e�	

^t^ZH_	T^	XF\oF	Z\	kWIt	I	_I�\S	S\WH	TF	fRO>	IFG	IFZT�
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5ee	<'�6 	p�	�RB	�'*	<6&0?2#+	*	+��,,1J*<*	

'�6	5ee	<'+	���	F_	6��.�/(<'*$2	-2	'*	-0A�)�	

@dbjQ	�jZIZ	}Iq	�	�C��>	QoISHFĤ ^	eHN[F\W\Ut	

bFNB	YjQ��

�+$.-,/U�-Y+��$.4$.*+�

			�	 ),;<*	 '%&	 $+<�+<4&>	 -2';	 '*&	 2�(),+<*	

'%&	)��	<6/$2&',4<2%&	'�6	/.�6'+-#&#$��	<'+	

$�''+,+>	 -2.2'=A*$2	 -2	 '*&	 �,�<A=$*	 '* 	

�6<(+ 	 laQO�w_X	 �b�82&76.�36$+,8�&6.�M+.�

�.+��<��J.�6�,�-2A6.$2'�&*>	jTU_I�	2&1 	$+�

A�.#$��	+&+<'�.0+	'%&	$+<�+<4&	�p�B	�	<6/$2�

$,#-0&� 	 +&+<'�.0+ 	 +��A*$2�A*$2	 % 	 ���q	

)#;.6-+	 <2	 O5jf	 �)#-2A6.<�6.J�3()#��	 $+#	

?,*<#-���#=A*$2	 <2	 <6/$2&',4<2# 	 C�	 -5	 $+#	

��	-5	<'+	gRC�	$+#	<'+	6�1	'*&	2�(),+<*	Pr}	

$�''+,+	E�	.2�';	�,#&	 '*&	2�(),+<*	'�6	/.�6�

'+-#&#$��B	
�
�-$-&.-&'U��h3,[,)�

			�+	+��'2.0<-+'+	+&+.�A*$+&	-2	'�	.�/#<-#$1	

jgjj	 C�B�>	 -2	 '*	 -0A�)�	 '* 	 +&;.6<* 	 )#+�

$�-+&<* 	�QPfaQ�	$+#	<'*	<6&0?2#+	�,+/-+'��

��#=A*$+&	��..+�.0 	<6/$,(<2# 	-2	'# 	)�$#-+�

<(2 	djO	$+#	O]FHZZ	<2	D��	)#+<'=-+'+	+3#��#�

<'(+ B	 �+	 )2)�-0&+	 �+,�6<#;7�&'+#	 % 	 -0<� 	

1,� 	�B�B	 $;A2	�2#,+-+'#$= 	)#+)#$+<(+ 	1��6	

�	�	pB	�#	)#+J�,0 	2�#<*-+(&�&'+#	% 	�	`��	�>��>	

��>	`��	�>�C	 $+#	���	`��	�>��C	<2	<�/$,#<*	-2	

'*&	�-;)+	2.0/?�6B�

	
������������	

	

���������	
	������
������
	�
�

�����	���������	��	�	����
�����������

���

�

�>�

�>�

�>E

�>�

	
�
�




�
�


�


��
�
	
��
 
!
�

"
#

RfPeifd

rdY	�>�

rdY	�>��{aQO	C�

rdY	�>��{aQO	��

rdY	C�

rdY	C��{aQO	C�

rdY	C��{aQO	��

��

	

�&'(+$� ?=� �5-0� $4(� >� *15)� 54W[1$.2)� -,7� %/,7-$#&+&',6� ,� $+$.-,/h$)� _mE:�DFf� $+$.-h//5&� -,+� '7--$1&'(�
30+$-,� .-$� '6--$1$� J�?�� #5� .-$-&.-&'*)� .2#$+-&'U� [&$8,10� `� n� ����?=� 
� $+$.-,/U� .7#i$W+5&� #(+,� .-2�
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�&'(+$� �=� �5-0� $4(� >� *15)� 54W[1$.2)� -,7� %/,7-$#&+&',6� ,� $+$.-,/h$)� _mE:�DFf� $+$.-h//5&� -,+� '7--$1&'(�
30+$-,� .-$� '6--$1$� J�?�� 74(� -2+� 54W[1$.2� bdo=� 
� $+$.-,/U� .7#i$W+5&� #(+,� %&$� -2� .7%'h+-1Y.2� ��9� #��
%/,7-$#&+&',6�'$&�$8,10�.-2�.7%'h+-1Y.2�9�#��-,7�_mE:�DFf�#5�.-$-&.-&'*)�.2#$+-&'U�[&$8,10�`�n�����?=��-2�
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+#	�#	)��	<6/$2&',4<2# 	/.�6'+-#&#$��	�30� 	

��6	?,*<#-���#=A*$+&	6�=,3+&	#$+&0 	&+	�,��

$+.0<�6&	 )#2/2,<#-�'�3#$1'*'+	 '1<�	 <'+	 gRC�	

$�''+,+	 1<�	 $+#	 <'+	 gRC�	 $�''+,+	 -2';	 +�1	

2�(),+<*	 Pr}B	 �<'1<�	 <'*	 <6/$0&',%<*	 C�	

-�>	 +&	 $+#	 �+,+'*,=A*$2	 $6''+,#$1 	 A;&+'� >	

)2&	�+,+'*,=A*$2	$+-(+	2�(),+<*	+�1	'*&	+&+�

<'�.=	'* 	),;<* 	'%&	$+<�+<4&B	�6'1	-��,2(	

&+	 �J2(.2'+#	 <'�	 /2/�&1 	 1'#	 <'*&	 6c*.=	 +6'=	

<6/$0&',%<*	 /.�6'+-#&#$��	 2&2,/���#��&'+#	

)#+)#$+<(2 	$6''+,#$��	A+&;'�6	<'# 	 ���(2 	)2&	

2-�.0$�&'+#	 �#	 $+<�;<2 	 $+#	2(&+#	 <�-J%&�	-2	

�+,+'*,=<2# 	;..%&	2,26&*'4&	�C��B	

			�'*&	<6/$0&',%<*	 '%&	 �>�	 -�	/.�6'+-#&#$��	

�,�$.=A*$2	$6''+,#$1 	A;&+'� 	 '1<�	<2	$�''+�

,+	gRC�	 1<�	 $+#	 $�''+,+	gRC�	 -2';	 +�1	2�(�

),+<*	 Pr}B	 ��	 2()� 	 '�6	 $6''+,#$��	 A+&;'�6	

+6'��	 +&+<'0..2'+#	 -2,#$4 	 -2	 '*	 ?,=<*	 '�6	

laQO�w_X>	 2&1 	 $+A�.#$��	 +&+<'�.0+	 '* 	 ),;�

<* 	'%&	$+<�+<4&B	�+	+��'2.0<-+'+	+6';	)2(�

?&�6&	 1'#	 '�6.;?#<'�&	 <2	 $;��#�	 <*-2(�	 '* 	

)#+)#$+<(+ 	 '�6	 $6''+,#$��	A+&;'�6	 �$;'%	 +�1	

'# 	 <6/$2$,#-0&2 	 <6&A=$2 �	 2&2,/���#��&'+#	

+���'%'#$0 	)#+)#$+<(2 B	

			��	 /2/�&1 	 1'#	 <2	 )��	 )#+J�,2'#$0 	 <6/$2&�

',4<2# 	/.�6'+-#&#$��>	'+	$�''+,+	�$+#	'+	gRC�	

$+#	 '+	gRC�	-2	Pr}�	2�#<',+'2��6&	)#+J�,2'#�

$0 	)#+)#$+<(2 	$6''+,#$��	A+&;'�6	�-#+	$+<�+�

<��23+,'4-2&*	 $+#	 -#+	 $+<�+<��+&23;,'*'*�	

)*.4&2#	 1'#	 '�	J+#&1-2&�	 '�6	 $6''+,#$��	A+&;�

'�6	/#+	 '�	 &26,#$1	<�<'*-+	2(&+#	 6c*.= 	�,/;�

&%<* 	 $+#	 ?,2#;72'+#	 2&)2.2?=	 -2.0'*	 4<'2	 &+	

+��<+J*&#<'2(	 �.=,% 	 �	 ,1.� 	 '%&	 �,%'2+�

<4&	 <'�&	 $6''+,#$1	 A;&+'�	 '%&	 &26,#$4&	 $6'�

';,%&B		
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CB	R[\T	OB�B�	rW]ZI_IZH	FH]S\Z\qTNTZt	IFG	GT^HI^Ĥ 	\w	Z[H	
FHSs\]^	^t^ZH_B	;G"� I�b"TG�IB�=�??�	�E���ED	�CD���	
�B	 jITZ\	 VBb>	 @WNH	 xBjB>	 !I_\^	 xB@B>	 PTq\F	 iBQB�	 �TGH�
^kSHIG	 INZTsIZT\F	 \w	 NIWNT]_�INZTsIZHG	 FH]ZSIW	 kS\ZHTFI^H	
�NIWkITF�	 TF	 Z[H	 zSITF	 TF	 QWl[HT_HS	 GT^HI^H�	 Q	 k\ZHFZTIW	
_\WHN]WIS	 zI^T^	 w\S	 FH]S\FIW	 GHUHFHSIZT\FB	 JG�B=� b!CL=�
EB! =�AB�=�pAE�H��	�E����Ep�	�CDDp�	
pB	 jTĤ �\	 nBVB�	 RHWW	 GI_IUH	 TF	 Z[H	 zSITF�	 I	 ^kHN]WIZTsH	
^tFZ[Ĥ T^B	]=��"G"q=�cL�� �oL�S�k"C!q=�?�	C���C��	�CD�C�	
�B	 rSHHFH	 dBQB>	 QWHZZI	 xB5B>	 i]XHF̂ ZHTF	 QB>	 rSHHF	 jB!B�	
gRC�	 k[H\N[S\_\NtZ\_I	 NHWŴ�	 N]WZ]SH>	 FHSsH	 US\oZ[	
wINZ\S	 ZSHIZ_HFZ>	 IFG	 HqkHST_HFZIW	 HqkW\TZIZT\FB	k"CK� I�
r�_RF�L=�?���	�����CE	�CD���	
�B	aI]q	OBdB>	V\S^_HtHS	jBxB�	RHWW	GHIZ[	 TF	GHsHW\k_HFZB	
�"LL�H@�	�������	�CDDD�	
EB	@sIF	rB>	 dTZZWHo\\G	eB�	Q	_IZZHS	\w	WTwH	IFG	NHWW	GHIZ[B	
AB�"�B"���?�	CpC��Cp��	�CDD��	
�B	iI_T	QB>	}HSUHS	OB>	VSTHUŴZHTF	xB�	nW\NXIGH	\w	NIWkITF	
kS\ZH\WtZTN	 INZTsTZt	 SĤ N]Ĥ 	 FH]S\F̂ 	 wS\_	 UW]ZI_IZH	
HqNTZ\Z\qTNTZtB	b"TG�IB�=�^"I=����	Dp�D�	�CDD��	
�B	 OHFTl\Z	 }B>	 dIFU	 iB�	 iIkTG	 N\W\ST_HZSTN	 I^^It	 w\S	 NHWW	
US\oZ[	 IFG	 ^]SsTsIWB	5\GTwTNIZT\F̂ 	 Z\	 Z[H	 ZHZSIl\WT]_	 GtH	
kS\NHG]SH	 UTsTFU	 T_kS\sHG	 ^HF̂ TZTsTZt	 IFG	 SHWTIzTWTZtB	 ]=�
sFFT�=�k"CK� I��H�	��C����	�CD�E�	
DB	 !IF̂ HF	 5BnB>	 PTHŴHF	 jB@B>	 nHSU	 VB�	 iH�HqI_TFIZT\F	
IFG	 w]SZ[HS	 GHsHW\k_HFZ	 \w	 I	 kSHNT^H	 IFG	 SIkTG	 GtH	
_HZ[\G	 w\S	_HI^]STFU	NHWW	US\oZ[mNHWW	XTWWTFUB	]=�sFFT��L=�
k"CK� I�??H�	��p��C�	�CD�D�	
C�B	i\Z[	xBQB>	}HFU	dB>	�IW\oTZl	xB>	nS\oFH	iB�B�	5IFUI�
FĤ H�TFG]NHG	SIZ	k[H\N[S\_\NtZ\_I	�gRC��	NHWW	GHIZ[	 T^	
TFGHkHFGHFZ	 \w	 NI^kI^H	 INZTsIZT\FB	 ]=� b"TG�IB�=� ^"I=�
?9t@?M�N�	CE��C�C	������	
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RI^kI^H	OHkHFGHFZ	 IFG	 bFGHkHFG�
HFZ	 RHWW	 OHIZ[	 TF	 PI�sH	 IFG	 Pr}	
eSHIZHG	gRC�	RHWŴ	IwZHS	rW]ZI_IZH	
bFG]NHG	@qTZ\Z\qTNTZt	

RB	g\]SlTZIXT
C
>	 bB	VWIUI^

C
>	QB	VITG\UW\]

�
>	rB	

elT_IUT\SUT^
p	
IFG	QB	VSTZT^

��
	

C
dIz\SIZ\St	 \w	 g[IS_IN\W\Ut>

	 �
dIz\SIZ\St	 \w	

!T^Z\W\Ut�@_zSt\W\Ut>	
p
dIz\SIZ\St	 \w	 nT\N[H_�

T^ZSt	 IFG	
�
dIz\SIZ\St	 \w	 g[t^T\W\Ut>	 5HGTNIW	

jN[\\W>	 gBfB	 n\q	 ��C��>	 QST^Z\ZWH	 YFTsHS^TZt>	
e[Ĥ ^IW\FTXT>	rSHHNH	

Q"R�S�G I�	 Qk\kZ\^T^>	 UW]ZI_IZH>	 HqTZ\Z\qTNTZt>	 gRC�>	

Pr}>	l�aQO�w_X	

u��GG"I`�� "�B"� !  G"II<� �=� QG�C�I�� P!q�G!C�GR� �D�
JKRI��L�aR��k" �B!L�ABK��L��J=v=�c�O�9�?����EG�IC�CL"�
p��l"GI�CR��;K"II!L���f���dG""B"�
�"F!�L�QG�C�IgF" =!TCK=aG�

	
jY55Qi|B	 RIWNT]_	 TFwW]q	 Z[S\]U[	 UW]ZI_IZH	 SHNHk�

Z\S^	 IFG	 s\WZIUH�GHkHFGHFZ	 N[IFFHŴ	 _HGTIZĤ 	 IF	

ISSIt	\w	w]FNZT\FIW	IFG	^ZS]NZ]SIW	SĤ k\F̂ Ĥ 	TF	FH]S\F̂ B	

!\oHsHS>	 ]FSĤ ZSITFHG	 NIWNT]_	 TFwW]q	 NIF	 ZSTUUHS	 k\�

ZHFZTIWWt	 WHZ[IW	 zT\N[H_TNIW	 kIZ[oIt^	 Z[IZ	 TFs\WsH	 GH�

USIGIZTsH	 HFlt_Ĥ 	 �HBUB	 kS\ZHI^Ĥ 	 IFG	 HFG\F]NWH�

I^Ĥ �	 IFGm\S	 TFNSHI^HG	^tFZ[Ĥ T^	 \w	 \qtUHF	 wSHH	 SIGT�

NIŴ	o[TN[	 TF�]SH	IFG	GI_IUH	FH]S\F̂ B	j]N[	_HN[I�

FT^_^	ISH	T_kWTNIZHG	TF	z\Z[	IN]ZH	�^ZS\XH>	ZSI]_I�	IFG	

N[S\FTN	 �QWl[HT_HSv^	 IFG	 !]FZTFUZ\Fv^	 GT^HI^H�	 FH]�

S\GHUHFHSIZTsH	 GT^\SGHS^B	 bF	 Z[H	 kSĤ HFZ	 ^Z]Gt	 oH	

TFsĤ ZTUIZHG	Z[H	_\WHN]WIS	SĤ k\F̂ H	\w	NHFZSIW	FHSs\]^	

^t^ZH_	 Z\	 UW]ZI_IZH	 TFG]NHG	HqTZ\Z\qTNTZt	 ]^TFU	gRC�	

NHWW	 N]WZ]SĤ B	 e[Ĥ H	 N[S\_IwwTFHSUTN	 ZSIF̂ w\S_HG	 NHWŴ	

]k\F	ZSHIZ_HFZ	oTZ[	FHSsH	US\oZ[	wINZ\S	�Pr}�>	GTwwHS�

HFZTIZH	 Z\	 I	 ^t_kIZ[HZTN	 k[HF\ZtkH	 HqkSĤ ^TFU	 FH]�

STZĤ 	 IFG	 HqNTZIzTWTZtB	 gRC��NHWŴ	 oHSH	 N]WZ]SHG	 TF	 w]WW	

_HGT]_	O5@5	IZ	p��R	oTZ[	�� 	Rf�B	e\	NI]^H	HqNT�

Z\Z\qTNTZt	 wS\_	 UW]ZI_IZH>	 ]FGTwwHSHFZTIZHG	 IFG	 Pr}�

ZSHIZHG	gRC�	N]WZ]SĤ 	TF	O5@5	oTZ[	W\o	UW]N\^H	N\F�

NHFZSIZT\F̂ 	[IsH	zHHF	Hqk\^HG	 w\S	p[	 Z\	UW]ZI_IZH	 TF	

Zo\	 N\FNHFZSIZT\F̂ 	 ��>�	 -5	 IFG	 C�	 -��B	�H	 TFsĤ ZT�

UIZHG	 Z[H	 TFs\WsH_HFZ	 \w	 kS\ZH\Wt^T^	 TF	 NHWW	 GHIZ[	 TF�

G]NHG	 zt	 UW]ZI_IZH	 Z\qTNTZt>	 ]^TFU	 I	 kIF	 �	 NI^kI^H	

TF[TzTZ\S	 l�aQO�w_XB	 RHWW	sTIzTWTZt	 oI^	 Ĥ ZT_IZHG	 zt	 I	

N\W\ST_HZSTN	_HZ[\G	]^TFU	5ee	�p���>��GT_HZ[tWZ[TIl\W�

��tW��	�>��GTk[HFtW	ZHZSIl\WT]_	zS\_TGHB	�H	w\]FG	Z[IZ	

��	-�	l�aQO�w_X	kS\ZHNZ^	IUITF̂ Z	NHWW	GHIZ[	 TFG]NHG	

zt	W\o	UW]ZI_IZH	N\FNHFZSIZT\F̂ 	IZ	gRC�	NHWŴ	o[TWH	TF	

Pr}	ZSHIZHG	NHWŴ	Z[H	C�	-�	N\FNHFZSIZT\F	T^	IŴ\	^TU�

FTwTNIFZWt	 HwwHNZTsHB	 bF	 [TU[HS	 Z[\]U[	 UW]ZI_IZH	 N\F�

NHFZSIZT\F̂ 	 NHWW	GHIZ[	 \w	 z\Z[	FI�sH	IFG	Pr}	 ZSHIZHG	

gRC�	 NHWŴ	 ^HH_	 Z\	 w\WW\o	 I	 NI^kI^H	 TFGHkHFGHFZ	

kIZ[oItB	5\SH	o\SX	TF	Z[T^	wTHWG	T^	FHHGHG	Z\	HW]NTGIZH	

Z[H	_HN[IFT^_^	Z[IZ	gRC�	H_kW\t	Z\	HwwHNZ	NHWW	GHIZ[	

TF	GTwwHSHFZ	^TZ]IZT\F̂ B	
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�	 �26,��,�<'+'26'#$=	 9,;<*	 �&+<'�.0+	 '%&	
�<�+,'6.��,%'2+<4&	<2	gRC�	
�''+,+	$+�	gRC�	

�''+,+	6�1	'*&	��(),+<*	Pr}	-2';	+�1	�'0,*<*	
�36/1&�6	$+#	�.6$17* 	

:B	��6,7#';$*C>	�B	
.;/$+ C>	�B	�#1/$+�>	�B	�7*-+/#4,/* p	$+#	�B	

,#'= ��	
C
�,/+<'=,#�	 
+,-+$�.�/(+ >	

�
�,/+<'=,#�	 �<'�.�/(+ ��-8,6�.�/(+ >	

p
�,/+<'=,#�	

M#�?*-2(+ >	
�
�,/+<'=,#�	
6<#�.�/(+ >	�+',#$=	�?�.=>	�,#<'�'0.2#�	�+&2�#<'=-#�>	�B�B	

��C��	�2<<+.�&($*>	�..; 	

	
��������	

	
			�#	.2#'�6,/#$0 	)#+'+,+?0 	'�6	
2&',#$��	�26�

,#$��	�6<'=-+'� 	-2';	+�1	6��3(+	�#A+&4 	&+	

�J2(.�&'+#	 2('2	 <2	 $6''+,#$1	 A;&+'�	 '%&	 &26�

,%&#$4&	$6'';,%&	2('2	<2	+..+/0 	<'�	&26,�?*�

-#$1	�,�J(.	'�6 	��6	2-�.0$�&'+#	<'*	)#+)#$+�

<(+	'�6	$6''+,#$��	A+&;'�6B	�+	$+,$#&#$;	$�''+�

,+	 gRC�	 �$�''+,+	 J+#�?,%-�$6'4-+'� 	 +�1	

2�(-62 �	+��'2.��&	0&+	#)#+('2,+	?,=<#-�	-�&'0�

.�	 -2.0'* 	 '* 	 <?0<* 	 6��3(+ 	 $+#	 <'0,*<* 	

/.6$17* 	-2	'�&	$6''+,#$1	A;&+'�	�C�B	�+	gRC�	

$�''+,+	0?�6&	'*&	#)#1'*'+	&+	+��$'��&	&26,%�

&#$1	 ?+,+$'=,+	 -2';	 '*&	 $+..#0,/2#;	 '�6 	 -2	

&26,#$1	+63*'#$1	�+,;/�&'+	 �Pr}�>	-2'+',0���

&'+ 	 '�	 J+#&1'6�1	 '�6 	 +�1	 +)#+J�,���(*'+	

$+,$#&#$;	$�''+,+	<2	)#+J�,���#*-0&+	&26,%&#�
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�B	 R[\T	 OB�B>	 !ISZWHt	 OB5B�	 RIWNT]_	 IFG	 UW]ZI_IZH�TF�
G]NHG	 N\SZTNIW	 FH]S\FIW	 GHIZ[B	 �F�	 �jBrB	 �Iq_IF>	 HGB�	
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jIWGIF[I	 RB�	 5]WZTGT^NTkWTFISt	 ]ZTWTlIZT\F	 \w	 GT_HZ[tW	 ^]W�
w\qTGH�	 k[IS_IN\W\UTNIW>	 NHWW]WIS>	 IFG	 _\WHN]WIS	 I^kHNZ^	
c��BK"F=�JK!GF!B�L=�@9�	C�p��C��C����p�	

Q^kISZtW�kS\ZHI^H	bF[TzTZT\F	iĤ N]Ĥ 	
PI�sH	IFG	Pr}	 ZSHIZHG	gRC�	RHWŴ	
wS\_	 OHIZ[	 IwZHS	 fqtUHF	 IFG	 rW]�
N\^H	OHkSTsIZT\FB	

RB	g\]SlTZIXT
C
>	bB	VWIUI^

C
>	QB	jT\UI

�
>	rB	elT�

_IUT\SUT^
p	
IFG	QB	VSTZT^

��
	

C
dIz\SIZ\St	 \w	 g[IS_IN\W\Ut>

	 �
dIz\SIZ\St	 \w	

!T^Z\W\Ut�@_zSt\W\Ut>	
p
dIz\SIZ\St	 \w	 nT\N[H_�

T^ZSt	 IFG	
�
dIz\SIZ\St	 \w	 g[t^T\W\Ut>	 5HGTNIW	

jN[\\W>	 QST^Z\ZWH	 YFTsHS^TZt>	 e[Ĥ ^IW\FTXT>	
rSHHNH		

Q"RS�G I�	 PHNS\^T^>	 [tk\qTI>	 UW]N\^H	 GHkSTsI�
ZT\F>	gRC�>	Pr}>	gHk^ZIZTF	Q	

��GG"I`�� "�B"� !  G"II�	 QB	 VSTZT^>	
�
dIz\SIZ\St	 \w	

g[t^T\W\Ut>	5HGTNIW	jN[\\W>	gBfB	n\q	��C��>	QST^Z\ZWH	
YFTsHS^TZt>	e[Ĥ ^IW\FTXT>	rSHHNH	
H_ITW	VSTZT^�_HGBI]Z[BUS	

		
jY55Qi|B	 fqtUHF	 IFG	 UW]N\^H	 GHkSTsIZT\F	 ISH	 ^H�
sHSH	 N\FGTZT\F̂ 	 Z[IZ	 TFG]NH	 NHWW	 GHIZ[	 w\WW\oTFU	 FH]�
S\FIW	 W\^^	 Z\	 Z[H	 GHsHW\kTFU	 FHSs\]^	 ^t^ZH_B	 bF	 Z[H	
kSĤ HFZ	 ^Z]Gt	 oH	 TFsĤ ZTUIZHG	 Z[H	 SĤ k\F̂ H	 \w	 Z[H	
NHFZSIW	 FHSs\]^	 ^t^ZH_	 ]FGHS	 T^N[H_TI	 IFG	 UW]N\^H	
GHkSTsIZT\F	]^TFU	gRC�	NHWŴ	N]WZ]SĤ B	e[Ĥ H	N[S\_Iw�
wTFHSUTN	 ZSIF̂ w\S_HG	 NHWŴ>	 ISH	 UW]N\^H�	 IFG	 \qtUHF�
^HF̂ TZTsH	IFG	]k\F	ZSHIZ_HFZ	oTZ[	FHSsH	US\oZ[	 wINZ\S	
�Pr}�>	 GTwwHSHFZTIZH	 Z\	 I	 ^t_kIZ[HZTN	 k[HF\ZtkH	 Hq�
kSĤ ^TFU	 FH]STZĤ 	 IFG	 HqNTZIzTWTZtB	 gRC��NHWŴ	 oHSH	
N]WZ]SHG	TF	w]WW	_HGT]_	O5@5	IZ	p�	�R	oTZ[	��	Rf�B	
e\	NI]^H	[tk\qTI	IFG	UW]N\^H	GHkSTsIZT\F>	]FGTwwHSHF�
ZTIZHG	IFG	Pr}�ZSHIZHG	gRC�	NHWŴ	N]WZ]SĤ 	[IsH	zHHF	
Hqk\^HG	 w\S	 CE[	 Z\	 I	_TqZ]SH	\w	P�mRf�	 �Dp��� �>	 SH�
^]WZTFU	 TF	 [tk\qTI	 ��� 	 f��	 IFG	 Z\	 I	 O5@5	 _HGT]_	
oTZ[\]Z	 UW]N\^HB	 �H	 TFsĤ ZTUIZHG	 Z[H	 TFs\WsH_HFZ	 \w	
kS\ZH\Wt^T^	TF	Z[H	NHWW	GHIZ[	TFG]NHG	zt	[tk\qTI>	]^TFU	
IF	I^kISZtW�kS\ZHI^H	TF[TzTZ\S	gHk^ZIZTF	QB	RHWW	sTIzTWTZt	
oI^	Ĥ ZT_IZHG	zt	I	N\W\ST_HZSTN	_HZ[\G	]^TFU	5ee	�p�
��>��GT_HZ[tWZ[TIl\W���tW���>��GTk[HFtW	 ZHZSIl\WT]_	 zS\�
_TGHB	 gHk^ZIZTF	 Q	 kS\sTGĤ 	 I	 ^ZIZT^ZTNIWWt	 ^TUFTwTNIFZ	
TF[TzTZT\F	\w	NHWW	GHIZ[	TF	FITsH	IFG	Pr}	ZSHIZHG	gRC�	
NHWŴ	IwZHS	\qtUHF	IFG	UW]N\^H	GHkSTsIZT\F	Ĥ kHNTIWWt	TF	
Z[H	 N\FNHFZSIZT\F	 \w	 C	 -�	N\_kISHG	 Z\	 Z[IZ	 \w	 �	 -�B	
5\SH	 \sHS	 gHk^ZIZTF	 Q	 I^	 IF	 TF[TzTZ\S	 \w	 Wt^\^\_IW	
I^kIHSZtW�kS\ZHI^Ĥ 	 ^TUFTwTĤ 	 Z[IZ	 Z[H	 HwwHNZHG	 NHWW	
GHIZ[	 T^	 G]H	 Z\	 FHNS\ZTN	 SIZ[HS	 Ik\kZ\ZTN	 kS\NHG]SĤ B	
e[T^	 T^	\w	sTZIW	 T_k\SZIFNH	IFG	FHHG^	 Z\	zH	 w]SZ[HS	 TF�
sĤ ZTUIZHG	 TF	\SGHS	Z\	]FGHS^ZIFG	Z[H	FIZ]SH	\w	HsHFZ^	
w\WW\oTFU	 IF	 T^N[H_TN�[tk\qTN	HkT^\GH	 TF	 Z[H	FHSs\]^	
^t^ZH_B	e[H	H_kW\t_HFZ	\w	FHNS\ZTN	SIZ[HS	Z[IF	Ik\k�
Z\ZTN	 kS\NHG]SĤ 	 I^	 ^[\oF	 TF	 \]S	HqkHST_HFZIW	N\FGT�
ZT\F̂ 	 NIF	 IWZHS	 Z[H	 k[IS_IN\W\UTNIW	 IkkS\IN[	 Z\	 ZSHIZ	
[tk\qTI	TF	Z[H	FHSs\]^	^t^ZH_B		
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�6?&1'*'2 	 �-J;&#<* 	 '%&	 ��.6-�,J#<-4&	 '%&	
��&#)(%&	'�6	�6<'=-+'� 	�2&(&* ��//2#�'2&<(&* 	<2	
�/#2( 	$+#	<2	�<A2&2( 	-2	�'2J+&#+(+	�1<�	$+#	�1<�	
'%&	
+,)#+$4&	M+.8()%&	<'�&	�..*&#$1	�.*A6<-1	

�B	 �;/#+C>	 �B	 �#$�.+L)* �>	 
B�B	 �,8+&#'()* C>	 �B	 �+6,()�6C>	 �B	
���6/#��$+ �	$+#	�B�B	�+&%.1��6.� 	C	

�-=-+'+	
C

+,-+$�.�/(+ 	 $+#	

�

+,)#�A%,+$#$= 	:2#,�6,/#$= >	 �+',#$=	 �?�.=>	�2#,�

'1W-5&,	�+&2�#<'=-#�	�,;$* >	�.23+&),����.*>	�..; 	
	

��������	�	�
����	

			��	 <�<'*-+	 ,2&(&* �+//2#�'2&<(&* �+.)�<'2�

,1&* 	 �iHFTF�QFUT\ZHF̂ TF�QWG\^ZHS\FH	jt^ZH_	 �	

iQQj�	 +��'2.2(	0&+	 +�1	 '+	�#�	 <*-+&'#$;	 <6�

<'=-+'+	 �-�#1<'+<* 	 '* 	 �(2<* 	 '�6	 +(-+'� >	

$+A4 	0?2#	$+A�,#<'#$1	,1.�	<'*	)#+'=,*<*	'�6	

+//2#+$��	 '1&�6>	 '*&	 $+,)#+$=	 .2#'�6,/(+	 $+#	

<'*	80.'#<'*	�-�#1<'+<*	;.+'� 	$+#	�)+'� 	�C�B	

��	 iQQj	 2-�2,#0?2#	 0&+&	 $+'+,,;$'*	 �2�'#)#�

$4&	�,-�&4&	'%&	���(%&	*	<�&A2<*	+,?#$;	�6�

,�)�'2('+#	 +�1	 '*&	 +�2.26A0,%<*	 '* 	 ,2&(&* 	

+�1	 '�6 	 &2J,�� B	 �	 ,2&(&*	 ),+	 '��#$;	 <'�6 	

&2J,�� 	$+#	<'*&	$6$.�J�,(+>	4<'2	&+	$1c2#	'�	

6�1<',%-+	+//2#�'2&<#&�/1&�	�QFUT\ZHF̂ TF\UHF	

Qre�>	 '�	 ���(�	 2$$,(&2'+#	 +�1	 '�	 =�+,>	 �)*�

/4&'+ 	 <'�	 8#�.�/#$;	 +&2&2,/1	 �2�'()#�	 +//2#�

�'2&<(&*	 �B	�'*	<6&0?2#+	*	+//2#�'2&<(&*	 �	-2'+�

',0�2'+#>	<'�	$6$.�J�,��&	+(-+>	<'�	�$'+�2�'(�

)#�	+//2#�'2&<(&*	��	+�1	'�	0&76-�	��6	-2'+',0�

�2#	'*&	+//2#�'2&<(&*	b	�QFUT\ZHF̂ TF	�	R\FsHSZTFU	

@Flt_H	�	QR@�B	�	+//2#�'2&<(&*	��	�,�<)0&2'+#	

2�#.2$'#$;	 <'*&	 6c*.= 	 <6//0&2#+ 	 �2,#�?=	

�,1<)2<* 	 '�6	 6��)�?0+	 '���6	 C	 '* 	 +//2#��

'2&<(&* 	�QFUT\ZHF̂ TF	bb	etkH	C	iHNHkZ\S>	QeCi�>	

��6	 8,(<$2'+#	 <2	��#$(.�6 	 #<'�� 	 $+#	 +<$2(	 '*	

8#�.�/#$=	 '* 	2&2,/1'*'+>	 +63;&�&'+ 	 '�&	 1/$�	

+(-+'� 	 $+#	 )#+'*,4&'+ 	 '*	 J6<#�.�/#$=	 �(2<*	

'�6	+(-+'� 	<2	6��'+<#$0 	$+'+<';<2# >	�)*/4�

&'+ 	<'*&	�+,+/%/=	 '* 	 +.)�<'2,1&* 	 ���B	 �+	

$�,#+	 <6<'+'#$;	 '�6	 iQQj	 2-J+&(7�6&	 ��.6�

-�,J#<-�� 	��6	+��'2.��&	+&'#$2(-2&�	-2.2'4&	

�,�$2#-0&�6	 &+	 $+A�,#<'2(	 *	 <6--2'�?=	 '�6 	

<'*&	�+A�/0&2<*	$+,)#+//2#+$4&	&1<%&>	1�% 	

'�	0-J,+/-+	 '�6	 -6�$+,)(�6>	 *	 <'2J+&#+(+	 &1�

<� >	 *	 &1<� 	 '%&	 $+,)#+$4&	 8+.8()%&B	 �	 $��

,#� 	��.6-�,J#<-1 	<'�	/�&()#�	QR@	2&'��(72�

'+#	<'�	#&',1&#�	CE	$+#	0/$2#'+#	<'*&	2#<+/%/=	=	

+�+.�#J=	 �bF̂ HSZT\FmOHWHZT\F	 �	 bmO�	���zkB	��	O	

+..*.1-�,J�	 <?2'(72'+#	 -2	 +63*-0&+	 2�(�2)+	

'�6	2&7�-�6	QR@	<'�	�.;<-+	�p�B	�'�	231&#�	�	

'�6	 /�&#)(�6	 '�6	 Qre	 2&'��(7�&'+#	 )��	 ��.6�

-�,J#<-�(	 ��6	 �)*/��&	 <2	 +&'#$+';<'+<*	 +-#�

&�30%&	<'*	A0<*	�p�	���p���	$+#	C��	��C����	

'* 	 +-#&�3#$= 	 +..*.�6?(+ B	 ��	 +..*.1-�,J�	

�p��	 <?2'(72'+#	 -2	 +63*-0&+	 2�(�2)+	 2&7�-�6	

Qre	<'�	�.;<-+	���B	�'*&	pv	-*	-2'+J,+71-2&*	

�2,#�?=	 '�6	 /�&#)(�6	 QeCi	 �	 ��.6-�,J#<-1 	

QCCEER	�)*/2(	<2	0$J,+<*	6��)�?0+	-2	-2#%�

-0&*	 26+#<A*<(+	 ���B	 �+	 +..*.1-�,J+	 QR@	 O>	

Qre	 �p�e>	 Qre	 C��5	 $+#	 QeCi	 CCEER	0?�6&	

?+,+$'*,#<'2(	 % 	 �#A+&�(	 /2&2'#$�(	 �+,;/�&'2 	

$#&)�&�6	 /#+	 +&;�'63*	 )#+J1,%&	 $+,)#+//2#+�

$4&	&1<%&B	

			�$��1 	'* 	�+,��<+ 	-2.0'* 	2(&+#	*	2�,2<*	

'* 	<6?&1'*'+ 	2-J;&#<* 	'%&	��.6-�,J#<-4&	

+6'4&	 <2	 6/#2( 	 2A2.�&'0 	 $+#	 <2	 +<A2&2( 	 -2	

<'2J+&#+(+	 &1<�	 $+#	 &1<�	 '%&	 $+,)#+$4&	 8+.�

8()%&	<'�&	�..*&#$1	�.*A6<-1B	

����9������	

			�'*&	 �+,��<+	 -2.0'*	 <6--2'2(?+&	 D�	 +<A2�

&2( 	 -2	 <'2J+&#+(+	 &1<�>	 �C	 +<A2&2( 	 -2	 &1<�	

'%&	$+,)#+$4&	8+.8()%&	$+#	Cp�	6/#2( 	2A2.�&�

'0 B	��1	'+	)2(/-+'+	+6';	+��-�&4A*$2	/2&%�



�
2
�
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�����������������?�> 

 

-#$1	 OPQ	 $+#	 +�1	 +6'1	 +&+.�A*$+&	 -2	 '*	 -0�

A�)�	 gRi	 �	 ��.6-�,J#<-1 	 QR@	 bmO	 $+#	 -2	

2�+&+.*�'#$=	gRi	'+	�-176/+	OO	)2(/-+'+	�E�>	

2&4	 �#	 ��.6-�,J#<-�(	 Qre	5�p�e	 $+#	 eC��5	

$+#	 QeCi	 QCCEER	 +&+.�A*$+&	 -2	 '*	 -0A�)�	

gRi�i}dg	��>��B		

������������	

			�	<6?&1'*'+	'%&	/�&�'��%&	QR@	OO>	 bO	$+#	

bb	 <'�6 	 +<A2&2( 	 -2	 <'2J+&#+(+	 &1<�	 ='+&	

p�>��� >	��� 	$+#	C�>�E� 	+&'(<'�#?+>	<'�6 	+<A2�

&2( 	-2	&1<�	 '%&	$+,)#+$4&	8+.8()%&	��>��� >	

EC>D�	 $+#	 D>�p� 	 +&'(<'�#?+>	 2&4	 <'*&	 �-;)+	

2.0/?�6	 *	 <6?&1'*'+	='+&	 p�>C�� >	 ��>���	 $+#	

��>�p� 	 +&'(<'�#?+B	 �	 <6?&1'*'+	 '%&	 /�&�'��

�%&	 Qre	 5�p�5>	 ��p��	 $+#	 ��p��	 <'�6 	

+<A2&2( 	 -2	 <'2J+&#+(+	 &1<�	 ='+&	 �C>CC� >	

E�>��� 	 $+#	 CC>CC� 	 +&'(<'�#?+>	 <'�6 	 +<A2&2( 	

-2	&1<�	'%&	$+,)#+$4&	8+.8()%&	='+&	�p>�C� >	

EE>E�� 	 $+#	 D>��� 	 +&'(<'�#?+>	 2&4	 <'*&	 �-;)+	

2.0/?�6	 *	 <6?&1'*'+	 '%&	 /�&�'��%&	 ='+&	

�C>D�� >	Ep>��� 	$+#	C�>E�� 	+&'(<'�#?+B	�0.� >	*	

<6?&1'*'+	 '%&	 /�&�'��%&	 �C���>	 �C���	 $+#	

�C���	<'�6 	+<A2&2( 	-2	<'2J+&#+(+	&1<�	='+&	

��>��� >	��>��� 	$+#	�� 	+&'(<'�#?+>	<'�6 	+<A2�

&2( 	 -2	 &1<�	 '%&	 $+,)#+$4&	 8+.8()%&	 ='+&	

�E>CD� >	 �p>�C� 	 $+#	 �� 	 +&'(<'�#?+>	 2&4	 <'*&	

�-;)+	 2.0/?�6	 *	 <6?&1'*'+	 ='+&	 ��>DC� >	

�p>pE� 	$+#	�>�p� 	+&'(<'�#?+B	

			�#+	'�&	��.6-�,J#<-1	QeCi	QCCEER	)2&	0?2#	

�.�$.*,%A2(	*	+&;.6<*	1.%&	'%&	)2#/-;'%&B	

�&'(+$� ?$<� J� �̂ '$3,1&.#()� -Y+� E�r� %,+,-64Y+=� ?<�
?��q̀ �L!  "G����><�,#(\7%$�::�[5W%#$-$����9<�5-51(\7%$�
s:�[5W%#$-$�'$&�@��<�,#(\7%$�ss�[5W%#$-$��$+-W.-,&Z$�

�&'(+$�?i<�J�^�h/5%Z,)�-Y+�,#(\7%Y+�::�[5&%#0-Y+=�
?<�?��q̀ �L!  "G���<�B��CG�L�ss�,#(\7%,�[5W%#$��><�B��CG�L�
s:� 5-51(\7%,� [5W%#$� '$&� �<� ::� ,#(\7%,� [5W%#$�� $+-W�
.-,&Z$��

�
�&'(+$��$<�J�^�^oPJ�$+0/7.2�-,7�4,/7#,18&.#,6�
Ed;�k�>9;=�?<��9q̀ �L!  "G����>�,#(\7%$�kk�[5W%#$-$��
��9�5-51(\7%$�k��[5W%#$-$�'$&�@���,#(\7%$�;;�
[5W%#$-$��$+-W.-,&Z$�

�&'(+$� �i<� J�^�^oPJ� $+0/7.2� -,7� 4,/7#,18&.#,6�
Ed;� ;?��k=� ?<� ?��q̀ � L!  "G�� ��� ><� ,#(\7%$� ;;� [5W%�
#$-$�� ��9<� 5-51(\7%$�;k�[5W%#$-$�'$&�@���,#(\7%$�kk�
[5W%#$-$��$+-W.-,&Z$�

	
��"�����	

			�	<6?&1'*'+	2-J;&#<* 	'%&	6�1	-2.0'*	��.6�

-�,J#<-4&	)2&	)#0J2,2	-2'+3�	'%&	�-;)%&	'%&	

+<A2&4&	 $+#	 '* 	 �-;)+ 	2.0/?�6>	2&4	 )2&	�+�

,+'*,=A*$2	 )#+J�,;	<'*	 <6?&1'*'+	 '%&	��.6�

-�,J#<-4&	 -2'+3�	 '%&	 )��	 J�.%&B	 �+	 +��'2�

.0<-+'+	 '* 	 �+,��<+ 	 -2.0'* 	 <?2'#$;	 -2	 '*	

<6?&1'*'+	2-J;&#<* 	'%&	��.6-�,J#<-4&	QR@	

bmO>	Qre	5�p�e	$+#	 eC��5	<6-J%&��&	-2	;.�

.2 	 +&23;,'*'2 	 -2.0'2 	 <'�&	 �..*&#$1	 �.*A6�

<-1	 �D>C��B	 
+'+';<<�&'+ 	 '�6 	 +<A2&2( 	 -2	

<'2J+&#+(+	+&;	J�.�	$+#	<�-J%&+	-2	 '*	8+,��

'*'+	'* 	&1<�6	�C	+//2(�	�	�	+//2(+	�	p	+//2(+�>	�#	

/6&+($2 	+<A2&2( 	2(?+&	�#�	$�#&1	'�&	/�&1'6��	

Qre	C��e5	<2	�2,#�'4<2# 	�.#/1'2,�	<�8+,= 	

     C						�										p								�								�									E							�	

 

    		C											�														p													�							  C						�									p								�									�								E								�	

B	

     C								�									p										�									�								E						
		

B	
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&1<�6	 �C	 +//2(�	 �	 �	 +//2(+�	 �k��>���B	 
+'+';<�

<�&'+ 	 2�#�.0�&	 '�6 	 +<A2&2( 	 -2	 <'2J+&#+(+	

&1<�	+&;	J�.�	$+#	<�-J%&+	-2	'+	$.#&#$;	'�6 	

?+,+$'*,#<'#$;	 �)#+8='* >	6�0,'+<*>	$;�&#<-+>	

0-J,+/-+	'�6	-6�$+,)(�6�	�#	/6&+($2 	+<A2&2( 	

-2	 <6&�)1	 &1<�	 )#+8='*	 2(?+&	 �#�	 <6?&1	 '�	

+..*.1-�,J�	QR@	 b	 �k���>���B	 ��-J%&+	 -2	 '+	

+��'2.0<-+'+	 '* 	 �+,��<+ 	 -2.0'* 	 �#	 $�,#�#	
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CB	VISGTI	jBdB>	HZ	IWB�	@kT^ZIZTN	HwwHNZ^	zHZoHHF	Zo\	UHFĤ 	
TF	 Z[H	 SHFTF�IFUT\ZHF̂ TF	 ^t^ZH_	 IFG	 ^t^Z\WTN	 zW\\G	 kSĤ �
^]SH	 IFG	 N\S\FISt	 ISZHSt	 NIWNTwTNIZT\F=	 k" =� AB�=� k���C=�
?�M�N<	RiC���C��	����E�	
�B	 iH]GHW[]zHS	 eBdB�	 e[H	 SHFTF�IFUT\ZHF̂ TF	 ^t^ZH_�	 kHk�
ZTGĤ 	 IFG	 HFlt_Ĥ 	 zHt\FG	 IFUT\ZHF̂ TF	 bb=	 �TGG=� v`��=�
b"̀ KG�L=�eR̀ "GC"�I=�?��	C���C�D	������	
pB	iTUIZ	nB>	HZ	IWB�	gRi	GHZHNZT\F	\w	 Z[H	 TF̂ HSZT\FmGHWHZT\F	
k\Wt_\Sk[T^_	 \w	 Z[H	 []_IF	 IFUT\ZHF̂ TF	 N\FsHSZTFU	 HF�
lt_H	 UHFH	 �ORgC�	 �GTkHkZTGtW	 NISz\qtkHkZTGI^H	 C�B	
bTBL"�B�EB� I�^"I=����	C�pp	�CDD��		
�B	xH]FH_ITZSH	�B>	HZ	IWB�	!IkW\ZtkĤ 	\w	IFUT\ZHF̂ TF\UHF	TF	
Ĥ ^HFZTIW	[tkHSZHF̂ T\FB	EF=�]=�eTF=�d"�"C=�@��	C����C�E�	
�CDD��	
�B	 n\FFISGHI]q	QB>	 HZ	 IWB�	 QFUT\ZHF̂ TF	 bb	 ZtkH	 C	 SHNHkZ\S	
UHFH	 k\Wt_\Sk[T^_^	 TF	 []_IF	 Ĥ ^HFZTIW	 [tkHSZHF̂ T\FB	
eR̀ "GC"�I�������	Ep�ED	�CDD��	
EB	 dTFGkITFZFHS	 VB>	 HZ	 IWB�	 Q	 kS\^kHNZTsH	 HsIW]IZT\F	 \w	 IF	
IFUT\ZHF̂ TF�N\FsHSZTFU�HFlt_H	 UHFH	 k\Wt_\Sk[T^_	 IFG	
Z[H	ST^X	\w	 T^N[H_TN	[HISZ	GT^HI^HB	b=� �r�aL=�]=�k" =�>>��	
��E��CC	�CDD���	
�B	 d\^TZ\	 QB>	 HZ	 IWB�	 g\Wt_\Sk[T^_	 \w	 SHFTF�IFUT\ZHF̂ TF	
^t^ZH_	 UHFĤ 	 TF	 GTIWt^T^	 kIZTHFZ^��I^^\NTIZT\F	 oTZ[	 NHSH�
zS\sI^N]WIS	GT^HI^HB	b"̀ KG�L=�:�!L=�;G!�I`L!�C=�?��	 �C���
�C��	������	
�B	j\WIST	aB>	g]ST	gB�	rHFHZTN	k\Wt_\Sk[T^_^	\w	IFUT\ZHF̂ TF	
^t^ZH_	 UHFĤ 	 TF	 N\FUHFTZIW	 GTIk[SIU_IZTN	 [HSFTI	 I^^\NT�
IZHG	 oTZ[	 kHS^T^ZHFZ	 k]W_\FISt	 [tkHSZHF̂ T\FB	 ]=� J" �!CG=�
ATGa=�>H�	p���p�E�	GT^N]^^T\F	p���p�E	������	
DB	QFGSTX\k\]W\^	rBVB>	HZ	IWB�		e[H	kISIG\qTNIW	I^^\NTIZT\F	
\w	 N\__\F	 k\Wt_\Sk[T^_^	 \w	 Z[H	 SHFTF�IFUT\ZHF̂ TF	 ^t^�
ZH_	 UHFĤ 	 oTZ[	 ST^X	 \w	 _t\NISGTIW	 TFwISNZT\F=	 rTG=� ]=�
�!G ��l!IB=�JG"l=�^"K!q�L=�??�	������p	������	
C�B	 aI^^TWTXT\ZT	 jB>	 HZ	 IWB�	 QFUT\ZHF̂ TF	 N\FsHSZTFU	 HFlt_H	
UHFH	k\Wt_\Sk[T^_	T^	F\Z	SHWIZHG	Z\	Ĥ ^HFZTIW	[tkHSZHF̂ T\F	
TF	 I	 rSHHX	 k\k]WIZT\FB	 EF=� ]=� eR̀ "GC"�I=� H�	 �������	
�CDDE�			
CCB	 QSNI	5B>	 HZ	 IWB�	 QFUT\ZHF̂ TF�N\FsHSZTFU	 HFlt_H	 UHFH	
k\Wt_\Sk[T^_	 T^	F\Z	I^^\NTIZHG	oTZ[	N\S\FISt	IZ[HS\^NWH�
S\^T^	 IFG	 _t\NISGTIW	 TFwISNZT\F	 TF	 I	 ^I_kWH	 \w	 bZIWTIF	
kIZTHFZ^B	@]SB	xB	RWTFB	bFsĤ ZB	���	�����D�	�CDD��			
C�B	jHNXTF	OB>	HZ	IWB�	e[H	SHWIZT\F̂ [Tk	zHZoHHF	QR@	TF̂ HS�
ZT\FmGHWHZT\F	 k\Wt_\Sk[T^_	 IFG	 N\S\FISt	 ISZHSt	 GT^HI^H	
oTZ[	 \S	 oTZ[\]Z	 _t\NISGTIW	 TFwISNZT\FB	 �L��=� c��BK"F=� >H�	
�����	����E�			

}SH~]HFNTĤ 	 \w	 iHFTF�QFUT\ZHF̂ TF	
jt^ZH_	 rHFH	 g\Wt_\Sk[T^_^	 TF	
!HIWZ[t	 j]z�HNZ^	 IFG	 R\S\FISt	 QS�
ZHSt� OT^HI^H	 IFG	 !HISZ	 aIWsH	 OT^�
HI^H	 gIZTHFZ^	 TF	 I	 jI_kWH	 \w	 Z[H	
rSHHX	g\k]WIZT\FB	

rB	iIUTI
C
>	@B	PTX\WITGT^

�
>	VBbB	QSsIFTZTGT^

C
>	QB	

eIsSTG\]
C
>	rB	n\]UT\]XI^

�
	IFG	aBrB	5IF\�

W\k\]W\^
C	

OHkISZ_HFZ^	 \w	 g[IS_IN\W\Ut
C
	 IFG	 RISGT\Z[\�

SINTN	j]SUHSt
�
>	OH_\NSTZ]^	YFTsHS^TZt	 \w	e[SINH	

5HGTNIW	jN[\\W>	QWHqIFGS\]k\WT^>	rSHHNH	

Q"R� S�G I�	 QR@>	 Qre>	 UHFH	 k\Wt_\Sk[T^_^>	
iQQj>	 NISGT\sI^N]WIS	 GT^HI^Ĥ >	 rSHHX	 k\k]WI�
ZT\F	

jY55Qi|=	 QFUT\ZHF̂ TF�b	 N\FsHSZTFU	 HFlt_H	 �QR@�	
IFG	 QFUT\ZHF̂ TF\UHF	 �Qre�	 ISH	_ITF	 N\_k\FHFZ^	 \w	
Z[H	 iHFTF�QFUT\ZHF̂ TF�QWG\^ZHS\FH	 jt^ZH_	 �iQQj�	
IFG	 [IsH	IF	 T_k\SZIFZ	 S\WH	 TF	 zW\\G	 kSĤ ^]SH	 SHU]WI�
ZT\FB	 Q	 _ITF	 k\Wt_\Sk[T^_	 �bF̂ HSZT\FmOHWHZT\F�	 TF	 Z[H	
QR@	UHFH>	Zo\	k\Wt_\Sk[T^_^	�5�p�e	IFG	eC��5�	TF	
Z[H	Qre	UHFH	IFG	I	k\Wt_\Sk[T^_	TF	Z[H	QeCi	UHFH	
�QCCEER�	 [IsH	 zHHF	 N\F̂ TGHSHG	 I^	 ST^X	 wINZ\S^	 w\S	
F]_HS\]^	NISGT\sI^N]WIS	GT^HI^H>	^]N[	I^	_t\NISGTIW	
TFwISNZT\F>	 N\S\FISt	 ISZHSt	 GT^HI^H	 IFG	 [HISZ	 sIWsH	
GT^HI^HB	bF	Z[H	kSĤ HFZ	^Z]Gt	oH	SHk\SZ	\F	Z[H	wSH~]HF�
NTĤ 	 \w	 Z[Ĥ H	 UHFH	 k\Wt_\Sk[T^_^	 TF	 Z[H	 [HIWZ[t	
k\k]WIZT\F	 I^	 oHWW	 I^	 TF	 kIZTHFZ^	 oTZ[	 N\S\FISt	 ISZHSt	
GT^HI^H	IFG	[HISZ	sIWsH	GT^HI^H	TF	rSHHNHB	
k!C"G�!L�!� �k"CK� I<	D�	^]z�HNZ^	oTZ[	N\S\FISt	ISZHSt	
GT^HI^H>	�C	^]z�HNZ^	oTZ[	[HISZ	sIWsH	GT^HI^H	IFG	Cp�	
^]z�HNZ^	 \w	 s\W]FZHHS^	 oHSH	 TFNW]GHG	 TF	 Z[H	 ^Z]GtB	
rHF\_TN	OPQ	oI^	HqZSINZHG	 IFG	 IFIWtlHG	 ]^TFU	 Z[H	
gRi	_HZ[\G	 w\S	 Z[H	 QR@	 bmO	 k\Wt_\Sk[T^_	 IFG	 Z[H	
gRi�i}dg	 _HZ[\G	 w\S	 Z[H	 Qre	 5�p�e	 IFG	 eC��5	
IFG	QeCi	QCCEER	k\Wt_\Sk[T^_^B	
^"ITLCI<� bF	 Z[H	 US\]k	 \w	 kIZTHFZ^	oTZ[	 N\S\FISt	 ISZHSt	
IWWHWH>	 [HISZ	 sIWsH	 GT^HI^H	 IFG	 TF	 Z[H	 UHFHSIW	
k\k]WIZT\F	 Z[H	 kSHsIWHFNH	 \w	 QR@	 O	 IWWHWH	 oI^	
��B��� >	 �DBE��	 IFG	 �EB���	 SĤ kHNZTsHWt>	 Z[H	
kSHsIWHFNH	 \w	 Z[H	 Qre	 �p�e	 IWWHWH	 oI^	 ��B���>	
��BpC� 	 IFG	 ��Bp�� 	 SĤ kHNZTsHWt	 IFG	 Z[H	 kSHsIWHFNH	
\w	 Z[H	 Qre	 C��5	 IWWHWH	 oI^	 CCBE�� >	 CCB���	 IFG	
CCB�C�	SĤ kHNZTsHWtB	�H	ISH	N]SSHFZWt	IFIWtlTFU	IWW	Z[H	
^I_kWĤ 	 w\S	 Z[H	 kSĤ HFNH	 \w	 Z[H	 QeCi	 QCCEER	
k\Wt_\Sk[T^_B	
���BLTI���I<	 P\	 ^TUFTwTNIFZ	 GTwwHSHFNĤ 	 oHSH	 w\]FG	
I_\FU	Z[H	GTwwHSHFZ	US\]k^	IFG	F\	UHFGHS	GTwwHSHFNĤ 	
oHSH	 \z^HSsHG	 \F	 Z[H	 kSHsIWHFNH	 \w	 Z[H	 IFIWtlHG	
k\Wt_\Sk[T^_^B	
EBf��SL" aF"�CI<	 rB	 iIUTI	 T^	 I	 SHNTkTHFZ	 \w	 I	 kSH�
G\NZ\SIW	 wHWW\o^[Tk	 wS\_	 Z[H	 rSHHX	 jZIZH	 jN[\WIS^[Tk	
}\]FGIZT\F	�bV|�B	
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CB	j[ISk	eB>	nSI_oHWW	jBiB>	rSI[I_H�j_TZ[	OBrB�	iHWHI^H	
\w	 HFG\UHF\]^	 ��[tGS\qtZStkZI_TFH	 TF	 SIZ	 sHFZSIW	
[Tkk\NI_k]^	Hs\XHG	zt	HWHNZSTNIW	^ZT_]WIZT\F	\w	Z[H	G\S^IW	
SIk[H	F]NWH]^	 I^	GHZHNZHG	 zt	_TNS\GTIWt^T^�	 ^HF̂ TZTsTZt	 Z\	
ZHZS\G\Z\qTF>	 NIWNT]_	 IFG	 NIWNT]_	 IFZIU\FT^Z^B	b"TG�IB��
"�B"	>H�	E�D�Ep�	�CDD��	
�B	 QFGHS^^\F	 !B>	 gHZHS^^\F�rSIoH	 VB>	 dTFG~sT^Z	 @B>	
d]Z[_IF	xB>	f^XIS^^\F	QB>	fŴ\F	dB�	d\o�dHsHW	RIG_T]_	
@qk\^]SH	 \w	 dINZIZTFU	 iIZ^	 RI]^Ĥ 	 QWZHSIZT\F̂ 	 TF	 nSITF	
jHS\Z\FTF	 dHsHŴ	 TF	 Z[H	 fww^kSTFUB	 b"TG�C�O�B�L=� ;"G!C�L=	
?H�	C���CC�	�CDD��	
pB	 dH]FU	eBVBRB>	 dT_	 dB>	 dIT	 xBRBVB�	OTwwHSHFZTIW	HwwHNZ^	\w	
_HZIW	T\F̂ 	\F	ZtkH	Q	IFG	ZtkH	n	_\F\I_TF\qTGI^H	INZTsT�
ZTĤ 	TF	SIZ	zSITF	IFG	WTsHS	_TZ\N[\FGSTIB	k"C!q=�cG!���:�I=	��	
CpD�C�E	�CDD��	
�B	 jZ\WZHFz]SU�OTGTFUHS	 rB�	 PH]S\kIZ[\W\Ut	 \w	 Z[H	
[Tkk\NI_k]^	 IFG	 TZ^	 ^]^NHkZTzTWTZt	 Z\	 FH]S\Z\qTN	 TF̂ ]WZB	
b"TG�C�O�B�L�aR	?9�	�������	�CDD��	
�B	 nIXHS	 eBVB>	 aIF	 a\\SHF	 !BnB>	 j_TZ[	 �BRB>	 RISwIUFI	
5BQB�	bFs\WsH_HFZ	\w	NIWNT]_	N[IFFHŴ	TF	Z[H	^Hq]IW	GT_\S�
k[T^_	 \w	 NIG_T]_�TFG]NHG	 [HkIZ\Z\qTNTZtB	 ;�O�B�L=� P"CC=	
?>��	C���CD�	����p�	
EB	 RISIUH\SUT\]	 !B>	 el\ZlĤ 	 aB>	 jTGHST^	 QB>	 {ISS\^	 QB>	
e^IXTST^	jB�	RIG_T]_	HwwHNZ^	\F	zSITF	INHZtWN[\WTFĤ ZHSI^H	
INZTsTZt	IFG	IFZT\qTGIFZ	^ZIZ]^	\w	IG]WZ	SIZ^�	5\G]WIZT\F	zt	
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{TFN>	RIWNT]_	IFG	d�Rt^ZHTFH	N\�QG_TFT^ZSIZT\FB	c!I=��L��=�
JK!GF!B�L=�;�O�B�L=�H��	p���p��	������	
�B	 OS\^^\k\]W\]	 rB>	 QFZ\FT\]	 VB>	 VTZSIXT	 @B>	 gIkIZ[IFI�
^T\]	 rB>	 gIkIWHqT	 @B>	 OIWWI	 RB>	 gIkIG\k\]W\]�OITw\ZT	 {B�	
jHq	 GTwwHSHFNĤ 	 TF	 zH[IsT\SIW>	 FH]S\N[H_TNIW	 IFG	
FH]S\HFG\NSTFH	HwwHNZ^	TFG]NHG	zt	Z[H	w\SNHG	^oT_	ZĤ Z	TF	
SIZ^B	b"TG�IB�"�B"�?�@�	��D����	������	
	

jHq	OTwwHSHFNĤ 	 TF	 nH[IsT\]SIW	 IFG	
PH]S\N[H_TNIW	 iĤ k\F̂ Ĥ 	 }\WW\o�
TFU	RIG_T]_	@qk\^]SH	

QBRB	 jTGHST^>	 gB	 gTZtN[\]ZT^>	 @B	 rSTsI>	 PB	
V\XSI^>	 bB	5Ĥ ^IST>	!B	RISIUH\SUT\]	IFG	{B	
gIkIG\k\]W\]�OITw\ZT	

OHkISZ_HFZ	 \w	 @qkHST_HFZIW	 g[IS_IN\W\Ut>	
5HGTNIW	 jN[\\W>	 YFTsHS^TZt	 \w	 QZ[HF̂ >	 QZ[HF̂ >	
rSHHNH	

Q"R�S�G I�	RIG_T]_>	^Hq	GTwwHSHFNĤ >	zH[IsT\]S			
	
jY55Qi|B	RIG_T]_	�RG�>	I	FH]S\Z\qTN	_HZIW>	IwwHNZ^	

Z[H	 INZTsTZt	 \w	 _\F\I_TFHSUTN	 ^t^ZH_	 IFG	 ^ZT_]WIZĤ 	

_\F\I_TFĤ 	^tFZ[Ĥ T^B	nH[IsT\]SIW	IWZHSIZT\F̂ 	w\WW\o�

TFU	 [HIst	 _HZIW	 Hqk\^]SH	 [IsH	 zHHF	 SHWIZHG	 Z\	

[Tkk\NI_kIW	 Gt^w]FNZT\F>	 o[TWH	 ^Hq]IW	 GTwwHSHFNĤ 	 TF	

RG	 Z\qTNTZt	 [IsH	 zHHF	 SHk\SZHGB	 e[H	 kSĤ HFZ	 ^Z]Gt	

IT_HG	Z\	GHZHNZ	Z[H	HwwHNZ^	\w	Hqk\^]SH	Z\	RG>	\F	\kHS�

IFZ	zH[IsT\]S>	!gQ	IFG	!ge	IqT^	IFG	\F	[Tkk\NI_kIW	

^HS\Z\FHSUTN	 w]FNZT\F	 TF	 z\Z[	 ^HqĤ B	 }]SZ[HS_\SH>	 oH	

TFsĤ ZTUIZHG	 Z[H	 HwwHNZ^	 \w	 d�Rt^ZHTFH	 �Rt^�	 Z[IZ	 T^	

zHWTHsHG	 Z\	 GHNSHI^H	 ZT^^]H	 RG	 WHsHŴB	 jTq	 US\]k^	 ��	

IFT_IŴmUS\]k�	 \w	 IG]WZ	 _IWH	 IFG	 wH_IWH	�T^ZIS	 SIZ^	

oHSH	 ZSHIZHG	 TBkB	 \FNH	 GITWt	 w\S	 C�	 GIt^	 oTZ[	 HTZ[HS	

PIRW	 �BD� >	 RG	 �B�	 _UmXU	 \S	 RG	 �B�	 _UmXU	 �	 Rt^	 �	

_UmXUB	}H_IWH	SIZ^	oHSH	NtNWTFU	F\S_IWWt	����	GIt^	\w	

Ĥ ZS\]^	NtNWH�	IZ	 Z[H	zHUTFFTFU	\w	 Z[H	HqkHST_HFZ	IFG	

oHSH	N[ISINZHSTlHG	zt	IF	H~]IW	GT^ZSTz]ZT\F	\w	GTwwHSHFZ	

^ZIUĤ 	\w	Ĥ ZS\]^	NtNWHB	QWW	SIZ^	oHSH	XTWWHG	��	[S^	IwZHS	

WI^Z	 TF�HNZT\FB	 !Tkk\NI_kIW	 ZT^^]H	 WHsHŴ	 \w	 Z[H	 ^HS\�

Z\FTF	 ���!e�	 IFG	 TZ^	 _HZIz\WTZH	 ��[tGS\qtTFG\WHIZTN	

INTG	 ���!bQQ�	oHSH	I^^ItHG	]^TFU	!gdRB	Q	GHNSHI^H	

TF	 Z\ZIW	_\zTWTZt	 TF	 z\Z[	 ^HqĤ 	 o[TN[	 oI^	 w\WW\oHG	 zt	

TFNSHI^HG	 ^ZIFGTFU	 oI^	 \z^HSsHG	 TF	 RG	 ZSHIZHG	 SIZ^B	

jZHSH\ZtkTN	zH[IsT\]S^>	TBHB	^FTwwTFU	IFG	US\\_TFU	oHSH	

IŴ\	GHNSHI^HG	 TF	RG	 ZSHIZHG	 SIZ^B	Rt^	N\�IG_TFT^ZSI�

ZT\F	 F\S_IWT^HG	 IWW	 zH[IsT\]SIW	 HwwHNZ^	 ^HHF	 IwZHS	 RG	

IG_TFT^ZSIZT\F	z]Z	\FWt	TF	wH_IWH	SIZ^B	}H_IWH	sH[TNWH�

ZSHIZHG	 SIZ^	 kSĤ HFZHG	 \Ĥ ZS]^	 NtNWH	 IzF\S_IWTZTĤ 	

k\^^TzWt	 G]H	 Z\	 [IFGWTFU	 kS\NHG]SHB	 RG�ZSHIZHG	 SIZ^	

^[\oHG	 Z[H	 ^I_H	 GT^S]kZT\F	 z]Z	 Z[H	 RG�Rt^	 US\]k	

kSĤ HFZHG	 I	 WISUHWt	 F\S_IW	 \Ĥ ZS\]^	 NtNWHB	 QGSHFIW	

TFGHq	 oI^	 TFNSHI^HG	 TF	 RG	 IFG	 RG�Rt^	_IWĤ 	 N\_�

kISHG	Z\	Z[H	_IWH	N\FZS\ŴB	fF	Z[H	N\FZSISt	Z[H	IGSHFIW	

TFGHq	 oI^	 TFNSHI^HG	 TF	 RG�ZSHIZHG	 wH_IWĤ 	 IFG	 Rt^	

SĤ Z\SHG	IGSHFIW	 TFGHq	 Z\	sH[TNWH	WHsHŴB	 bF	RG	 wH_IWH	

SIZ^	Z[H	Z[t_]^	TFGHq	oI^	GHNSHI^HG	N\_kISHG	Z\	Z[H	

wH_IWH	 N\FZS\ŴB	 Rt^	 ZSHIZ_HFZ	 F\S_IWT^HG	 Z[t_]^	

TFGHq	\FWt	TF	wH_IWH	SIZ^B	e[HSH	oHSH	F\	GTwwHSHFNĤ 	TF	

Z[t_]^	 TFGHq	 TF	 IFt	 _IWH	 SIZ	 US\]k^B	 gSHWT_TFISt	

FH]S\N[H_TNIW	 SĤ ]WZ^	 ISH	 ^HH_TFUWt	 TF	 WTFH	 oTZ[	 Z[H	

zH[IsT\]SIW	SĤ ]WZ^	IFG	TFGTNIZH	Z[H	^Hq]IW	GT_\Sk[T^_	

\w	 Z[H	 [Tkk\NI_kIW	 ^HS\Z\FTFHSUTN	 ^t^ZH_	 TF	 sH[TNWH	

ZSHIZHG	SIZ^	I^	oHWW	I^	TF	RG	\S	RG�Rt^	ZSHIZHG	SIZ^B	
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CB	 aHSF\F	 iBrB>	 HZ	 IWB�	 jTUFIŴ	 \w	 \zĤ TZtB	 :�F=� E��F!L�
r� �BG���L=��?�	CD���C�	����C�	
�B	Q[T_I	iBjB>	HZ	IWB�	QGTk\^H	 ZT^^]H	I^	IF	HFG\NSTFH	\S�
UIFB	;G"� I�r� �BG���L=�k"C!q=�??�	p���pp�	������	
pB	5IZ^]lIoI	|B>	HZ	IWB�	5\WHN]WIS	_HN[IFT^_	\w	_HZIz\WTN	
^tFGS\_H	 ��	 N\FZSTz]ZT\F	 \w	 IGTk\NtZ\XTFĤ >	 IGTk\NtZH�
GHSTsHG	 zT\INZTsH	 ^]z^ZIFNĤ B	E��=� b=x=� EB! =� AB�=� �H��	
C�E�C��	�CDDD�	
�B	 5\Z\�T_I	 VB�	 e[H	 k[t^T\W\UTNIW	 S\WH	 \w	 SĤ T^ZTF	 IFG	 TZ^	
N\FFHNZT\F	oTZ[	_HZIz\WTN	GT^HI^Ĥ B	]=�r� �BG���L=�s�l"IC=�
�@�	CC�C�CC�p	����p�	
�B	jZHkkIF	RB5B>	HZ	IWB�	e[H	[\S_\FH	SĤ T^ZTF	WTFX̂ 	\zĤ TZt	
Z\	GTIzHZĤ B	b!CTG"���H�	p���pC�	����C�	
EB	5\WWHS	OB@B>	HZ	IWB�	g\ZHFZTIW	S\WH	\w	eP}�+	TF	Z[H	kIZ[\�
UHFĤ T^	\w	 TF̂ ]WTF	 SĤ T^ZIFNH	IFG	ZtkH	�	GTIzHZĤ B	;G"� I�
r� �BG���L=�k"C!q=�??�	�C���C�	������	
�B	5N�HHWt	�B>	HZ	IWB�	jTz]ZSI_TFH�	I	 SHsTHo	\w	 TZ^	N\FZST�
z]ZT\F	 Z\	 Z[H	 _IFIUH_HFZ	 \w	 \zĤ TZtB	 :GTaI� 9@�	 C�Dp�
CC��	�CDD��	
�B	R\FF\WHt	bBgB>	HZ	IWB�	e[HS_\UHFTN	HwwHNZ^	\w	^Tz]ZSI_TFH	
IFG	 TZ^	 _HZIz\WTZĤ B	 cG=� ]=� JK!GF!B�L=� ?�@�	 C����C�D�	
�CDDD�	
DB	5TZ\	 PB>	 HZ	 IWB�	 R[IFUH	 \w	 NtZ\XTFH	 zIWIFNH	 TF	 GTHZ�TF�
G]NHG	\zĤ H	_TNHB	k"C!q�L�IF��H�	C�DE�Cp��	������	
C�B	Q^HF̂ T\	RB>	HZ	 IWB�	R[IFUĤ 	 TF	UWtNH_TI	zt	WHkZTF	IG�
_TFT^ZSIZT\F	 \S	 [TU[�wIZ	 wHHGTFU	 TF	 S\GHFZ	 _\GHŴ	 \w	 \zH�
^TZtmZtkH	 �	 GTIzHZĤ 	 ^]UUĤ Z	 I	 WTFX	 zHZoHHF	 SĤ T^ZTF	 Hq�
kSĤ ^T\F	IFG	N\FZS\W	\w	 UW]N\^H	[\_H\^ZI^T^B	r� �BG���L�
�aR�?�9�	���E���Cp	������	
CCB	 jZS\]zTFT	 e[B>	HZ	 IWB�	iĤ T^ZTF>	 eP}�+>	 TF̂ ]WTF>	 UW]N\^H	
^HS]_	WHsHŴ	IFG	z\Gt	oHTU[Z�TFNSHI^TFU	 SIZH	N[IFUĤ 	 TF	
SIZ^	 wHG	 oTZ[	 [TU[�wIZ	 GTHZ	 ]FGHS	 jTz]ZSI_TFH	 ZSHIZ_HFZB	
gSĤ HFZIZT\F	IZ	Z[H	C�Z[	�\SWG	R\FUSĤ ^	\w	g[IS_IN\W\Ut>	
nHT�TFU>	R[TFI>	���E	
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IFG	 eP}�+	 jHS]_	 dHsHŴ	 \w	 iIZ^	
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C
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�
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�
>	 OB	

gHSSHI
�
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C	

dIz\SIZ\STĤ 	
C
@qkHST_HFZIW	 g[IS_IN\W\Ut>	

�
@q�

kHST_HFZIW	j]SUHSt	IFG	j]SUTNIW	iĤ HISN[	�KG��
IC"!I� e!LL�	 5HGTNIW	 jN[\\W>	 QZ[HF̂ 	 YFTsHS^TZt>	
QZ[HF̂ >	rSHHNH	

Q"R� S�G I�	 jTz]ZSI_TFH>	 iĤ T^ZTF>	 eP}�+>	 GTHZ>	
SIZ	

	
jY55Qi|B	iĤ T^ZTF>	IF	IGTk\NtZH	[\S_\FH>	[I^	zHHF	
T_kWTNIZHG	 TF	 Z[H	kIZ[\UHFĤ T^	 \w	 \zĤ TZt	 IFG	 N\F̂ TG�
HSHG	 I^	 I	 k\^^TzWH	 WTFX	 zHZoHHF	 \zĤ TZt	 IFG	 TF̂ ]WTF	
SĤ T^ZIFNHB	 eP}�+>	 I	 NtZ\XTFH	 TFs\WsHG	 TF	 z\Z[	
NIN[HqTI	IFG	\zĤ TZt>	 T^	I	XHt	_\G]WIZ\S	\w	IGTk\NtZH	
_HZIz\WT^_>	oTZ[	 I	 GTSHNZ	 S\WH	 TF	^HsHSIW	 TF̂ ]WTF�_HGT�
IZHG	 kS\NĤ ^Ĥ >	 TFNW]GTFU	 UW]N\^H	 [\_H\^ZI^T^	 IFG	
WTkTG	_HZIz\WT^_B	e[H	k[t^T\W\UTNIW	HwwHNZ	\w	 SĤ T^ZTF	 T^	
^T_TWIS	Z\	Z[IZ	\w	eP}�+	TF	_IFt	oIt^B	jTz]ZSI_TFH	�j�>	
IF	IFZT\zĤ TZt	GS]U>	kS\_\ZĤ 	oHTU[Z	W\^^	zt	HF[IFN�
TFU	 ^IZTHZt	 IFG	 TFNSHI^TFU	 Z[HS_\UHFĤ T^B	 e[H	 IT_	 \w	
Z[T^	 ^Z]Gt	 oI^	 Z\	 TFsĤ ZTUIZH�	 I�	 Z[H	 HwwHNZ	 \w	 GTHZ	 \F	
SĤ T^ZTF	IFG	eP}�+	WHsHŴ	TF	^HS]_	\w	SIZ^	wHG	oTZ[	Zo\	
T^\NIW\STN	 GTHZ^�	 !TU[�}IZ	 OTHZ	 �!}O�	 IFG	 !TU[�
RISz\[tGSIZH	 OTHZ	 �!RO�	 z�	 Tw	 HsHFZ]IW	 N[IFUĤ 	 \F	
w\\G	 TFZIXH	 IFG	 z\Gt	 oHTU[Z�TFNSHI^TFU	 SIZH	 �n��bi�	
NI]^HG	 zt	 HIN[	 GTHZ>	 N\]WG	 zH	 N\SSHWIZHG	 Z\	 ^HS]_	
SĤ T^ZTF	IFG	eP}�+	WHsHŴ	]FGHS	^Tz]ZSI_TFH	ZSHIZ_HFZB	
�	rS\]k^	\w	_IWH	�T^ZIS	SIZ^	�F����	oHSH	wHG	oTZ[	!}O	
\S	 !RO	 w\S	 Cp	 oHHX̂ B	 e[H	WI^Z	 p	 oHHX̂ 	HIN[	rS\]k	
GTsTGHG	 TFZ\	 p	 ^]zUS\]k^	 SHNHTsHG�	 j	 �	 _UmXU>	 j	 C�	
_UmXU	 \S	 sH[TNWHB	 OITWt	 w\\G	 TFZIXH>	 n��bi>	 ^HS]_	
SĤ T^ZTF	IFG	eP}�+	WHsHŴ	oHSH	_HI^]SHGB	!}O	TFZIXH	
TFNSHI^HG	w\\G	 TFZIXH>	n��bi>	 SĤ T^ZTF	IFG	eP}�+	WHs�
HŴ	 N\_kISHG	 Z\	 !ROB	 jTz]ZSI_TFH	 IZ	 C�	 _UmXU	 GH�
NSHI^HG	w\\G	TFZIXH	IFG	n��bi	N\_kISHG	Z\	sH[TNWH	TF	
SIZ^	 wHG	oTZ[	!}OB	P\	N[IFUĤ 	\F	SĤ T^ZTF	IFG	eP}�+	
WHsHŴ	 TF	z\Z[	US\]k^	IwZHS	^Tz]ZSI_TFH	ZSHIZ_HFZ	oHSH	
\z^HSsHGB	 Q	 k\^TZTsH	 N\SSHWIZT\F	 zHZoHHF	 SĤ T^ZTF	 IFG	
eP}�+	 oI^	 w\]FG	 TF	 IWW	 SIZ^	 ^Z]GTHGB	 iĤ ]WZ^	 ^]UUĤ Z	
Z[IZ	j	HqHSZ^	 TZ^	\z^HSsHG	HwwHNZ^	oTZ[\]Z	 TFs\WsH_HFZ	
\w	 eP}�+	 IFG	 SĤ TZTF	 N[IFUĤ 	 NI]^HG	 zt	 Z[H	 Zo\	
T^\NIW\STN	GTHZ^B	
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�3	 jWKHSDMWF	 k3l34mb4	 _ MXY	 93n34	 eEbEG	 n3[3�	 o	
KHPUWbMXHF	 Hp	 XWJMqW	 TEXTMFL	 TH	 SbMFWJIXMX	 MF	 WF	 WbbEXTEE	
UHUSJWTMHF3	��� !"#$%&#'()*�+,-.!�//�	�fr��r�	������	
�3	 lUEKcJ	 \34	 sWJJDWKY	m34	kSVEb	_ 3k34	[EIEb	t3u34	 vMJcEb	
]3�	nETEKTMHF	Hp	KHKWMFE	WFV	 MTX	PETWDHJMTEX	 MF	XWJMqW	WFV	
SbMFE	DI	 LKwPX	 VSbMFL	 KJMFMKWJ	 VbSL	xMTYVbWxWJ	 ���0%1(#%2��
32(4��0%1(#%2��/��	�������	��rrr�	
g3	 [HHJKYWF	 93]34	 yHFE	 93m34	 _ XTWVMc	 o34	 sSEXTMX	 [3o34	
ebEXTHF	z3t3�	yHKWMFE	WFV	PETWDHJMTE	EJMPMFWTMHF	UWTTEbFX	
MF	 KYbHFMK	 KHKWMFE	 SXEbX	 VSbMFL	 KEXXWTMHF�	 UJWXPW	 WFV	
XWJMqW	WFWJIXMX3	���54&2��0%1(#%2�����	��f��QQ	������	
�3	lWPIF	834	qWF	sWEbEF	y3�	{F�XMTE	TEXTMFL	Hp	XWJMqW	WFV	
XxEWT	xMTY	nbSLxMUE	WFV	VETEbPMFWTMHF	Hp	KHFKEFTbWTMHFX	
Hp	VbSLX	Hp	WDSXE	MF	XWJMqW4	UJWXPW	WFV	SbMFE	Hp	XSXUEKTEV	
SXEbX3	64'�����7*.&2�8*9����/�	�������	������	

�3	 mEFcMFX	 o3m34	 {IJEb	 m3[34	 yHFE	 93m3�	 yHPUWbMXHF	 Hp	
YEbHMF	WFV	 KHKWMFE	 KHFKEFTbWTMHFX	 MF	 XWJMqW	xMTY	 KHFKEF�
TbWTMHFX	MF	DJHHV	WFV	UJWXPW3	���54&2��0%1(#%2���:�	g�r�g��	
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yHKWMFE	 PETWDHJMXP	 WFV	 VETEKTMHF	
MF	XWJMqW	WFV	DJHHV	

s3	]WKYHS�4	y3	eHSbGMTWcM�4	k3	nEbPWTMXg4	83	
|WMcHX�4	93	]XHScWJM�	WFV	n3	zHSqEJWX�	

�tWDHbWTHbI	Hp	}HbEFXMK	[EVMKMFE	WFV	]H`MKHJHLI	
WFV	 �tWDHbWTHbI	 Hp	 eYWbPWKHJHLI4	 [EVMKWJ	
lKYHHJ4	 obMXTHTJE	 ~FMqEbXMTI4	 ]YEXXWJHFMcM4	
kbEEKE	

;*"� <%,9!�	 yHKWMFE4	 DEFGHIJEKLHFMFE4	 XWJMqW4	
UJWXPW4	PETWDHJMXP4	VETEKTMHF	
	
l~[[o|j3	 lWJMqW	 MX	 W	 qWJSWDJE	 DMHJHLMKWJ	 JMZSMV	 pHb	
pHbEFXMK	TH`MKHJHLI	DEKWSXE	 Hp	 MTX	 KHPDMFWTMHF	 Hp	 FHF	
MFqWXMqE	XWPUJMFL4	FH	bEZSMbEPEFTX	pHb	XUEKMWJ	pWKMJMTMEX	
WFV	 FH	 MFTbSXMHF	 Hp	 UbMqWKI3	 ]YE	 WMP	 Hp	TYMX	 bEXEWbKY	
xWX	 TH	 MFqEXTMLWTE	 TYE	 KHbbEJWTMHF	 DETxEEF	 KHKWMFEaX	
PETWDHJMTE	DEFGHIJEKLHFMFE	 VETEKTEV	 KHFKEFTbWTMHF	 MF	
XWJMqW	 WFV	 UJWXPW3	 lWPUJEX	 xEbE	 TWcEF	 pbHP	 ��	 KH�
KWMFEaX	WVVMKTX	EqEbI	Q�	PMFSTEX	pHb	�	YHSbX	WFV	WFW�
JIGEV	 xMTY	 TYE	 EFGIPE�PSJTMUJMEV	 MPPSFHWXXWI	 TEKY�
FMZSE	�9[\]�3	]YE	bEXSJTX	MFVMKWTE	TYWT	TYEbE	MX	XTWTMXTM�
KWJJI	XMLFMpMKWFT	YMLYEb	KHFKEFTbWTMHF	Hp	DEFGHIJEKLHF�
MFE	MF	XWJMqW	TYWF	UJWXPW	VSbMFL	TYE	pMbXT	YHSb	WpTEb	VbSL	
SXE4	 xYMJE	 TYEbE	 MX	 XTWTMXTMKWJJI	 XMLFMpMKWFT	 KHbbEJWTMHF	
DETxEEF	TYEP	pbHP	�FV	TH	�TY	YHSb3	{Sb	bEXSJTX	MFVMKWTE	
TYWT	XWJMqW	KHSJV	DE	SXEpSJ	WX	WF	WFWJITMKWJ	THHJ	MF	TH`M�
KHJHLI	 WFV	 KJMFMKWJ	 UYWbPWKHJHLI	 pHb	 KHKWMFEaX	 PE�
TWDHJMTE	DEFGHIJEKLHFMFE	VETEKTMHF	EXUEKMWJJI	pHb	WKSTE	
XWPUJMFL	 WFV	 KHFKHPMTWFTJI	 xMTY	 bEKHbVEV	 VbSL	 KHF�
KEFTbWTMHFX	MF	HTYEb	pJSMVX	WX	UJWXPW	Hb	SbMFE3	
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�3	sESXEb	m3�	yYWFLEX	MF	JIXHXHPE	XYWUE	WFV	VMXTbMDSTMHF	
KHbbEJWTEV	 xMTY	 KYWFLEX	 MF	 KITHUJWXPMK	 Us3	 ��� 3*22� h(%2��
����	f���fQ�	��rfr�	
�3	 }bWFLHS�[WXXHSbMVEX	 s3�	 \FTbWKEJJSJWb	 UbHTEHJIXMX3	 oF�
FSWJ	 Hp	 TYE	 }WKSJTI	 Hp	 [EVMKMFE4	 obMXTHTJE	 ~FMqEbXMTI	 Hp	
]YEXXWJHFMcM4	kbEEKE3	8H	�Q�3	[HFHLbWUY3	
g3	kHbVHF	e3�34	lELJEF	e3{3�	9`HLEFHSX	KHFTbHJ	Hp	 MFTbW�
KEJJSJWb	 UbHTEMF	 KWTWDHJMXP3	 \F�	 ebHTEHJITMK	 9FGIPEX	 W	
ebWKTMKWJ	 oUUbHWKY	 ��EIFHF	 |3m34	 �HFV	 m3l34	 EVX�3	 eU3	
�������4	\|t	ebEXXX4	8Ex	jHbc4	�rfr	
�3	 [HbTMPHbE	 k3934	 zWVHxWcM	 [3�	 oSTHUYWLI�	 \TX	PEKYW�
FMXP	 WFV	 bELSJWTMHF3	 \F�	 yEJJSJWb	 UbHTEHJITMK	 XIXTEPX	
�yMEKYWFHqEb	o3m34	lKYxWbTG	o3t34	EVX�3	eU3	Q��f�4	_ MJEI�
tMXX4	8Ex	jHbc4	�r��	
�3	 8HbVJME	 |3y34	 tWbVI	 s3o3�	 lSDKEJJSJWb	 VMXTbMDSTMHF	 Hp	
bWTJMqEb	 eeMWXE	 WKTMqMTI3	 h(%#$�� h(%_$�� 5#'&� ���	 �fr��r�	
��rQ��	

Q3	�bWVpHbV	[3�	o	bWUMV	WFV	XEFXMTMqE	PETYHV	pHb	TYE	ZSWF�
TMTWTMHF	Hp	PMKbHLbWP	ZSWFTMTMEX	Hp	UbHTEMF	SXMFL	TYE	UbMFKM�
UJE	 Hp	 UbHTEMF�VIE	 DMFVMFL3	 54&2�� h(%#$*i�� ���	 ��f����	
��r�Q�	
�3	 �EWbVEF	m3y3�	�SWFTMTWTMHF	 Hp	XSDPMKbHLbWP	ZSWFTMTMEX	
Hp	UbHTEMF	DI	WF	 MPUbHqEV	UbHTEMF�VIE	DMFVMFL	WXXWI3	h(%G
#$(i��h(%_$"!��5#'&��//�	������r	��r�f�	
f3	lELJEF	e3{3�	\FYMDMTHbX	Hp	 JIXHXHPWJ	pSFKTMHF3	\F�	[ETY�
HVX	 MF	 9FGIPHJHLI	 �}JEMXKYEb	l34	 }JEMXKYEb	�34	 EVX�3	 eU3	
�g���Q�4	oKWVEPMK	ebEXX4	8Ex	jHbc4	�rfg	
r3	|HGYMF	m34	lWPEFM	[34	vMELEb	k34	lJHWFE	�3}3�	eEbMKEJ�
JSJWb	Us	WppEKTX	VMXTbMDSTMHF	WFV	XEKbETMHF	Hp	KWTYEUXMF	�	MF	
PWJMLFWFT	KEJJX3	3&4#*,�j*!�����	Q����Q���	��rr��	

�

oSTHUYWLMK	oKTMqMTI	Hp	�bEWXT	yWFKEb	
SFVEb	 TYE	 \FpJSEFKE	 Hp	 oSTHUYWLMK	
\FYMDMTHbX	 �oVEFMFE4	 oVEFHXMFE4	 g�
[ETYIJWVEFMFE�	(4�)(',%�

s3	}bWFLHS	WFV	�3	�WXHSbMVHS	

nEUWbTPEFT	Hp	kEFEbWJ	�MHJHLI4	[EVMKWJ	lKYHHJ4	
obMXTHTJE	~FMqEbXMTI	Hp	]YEXXWJHFMcM4	kbEEKE	

;*"�<%,9!�	�bEWXT	KWFKEb4	WSTHUYWLMK	MFYMDMTHbX4	
WVEFMFE4	WVEFHXMFE4	g�PETYIJWVEFMFE4	(4�)(',%	
	
l~[[o|j3	eEbMKEJJSJWb	 Us	 WppEKT	 XHPE	 UbHUEbTMEX	 Hp	
JIXHXHPEX3	]YE	WMP	Hp	TYE	UbEXEFT	xHbc	xWX	TH	EJSKM�
VWTE	 Mp	XHPE	XUEKMpMK	 MFYMDMTHbX	Hp	WSTHUYWLI	 MFpJSEFKE	
JIXHXHPWJ	UbHTEMF	VELbWVWTMHF	MF	YSPWF	DbEWXT	KWFKEb	
TMXXSE	(4�)(',%4	 WT	WKMVMK	Us4	 MF	KHPUWbMXHF	TH	TYE	XSb�
bHSFVMFL	FHbPWJ	TMXXSE3	_ E	SXEV	FSTbMTMHFWJJI	VEUbMqEV	
KHFVMTMHFX	 MF	 HbVEb	 TH	 XTMPSJWTE	 WSTHUYWLI3	 sSPWF	
TMXXSE	XUEKMPEFX	��3�	L�	pbHP	DbEWXT	KWFKEb	WX	xEJJ	WX	
XUEKMPEFX	 pbHP	 XSbbHSFVMFL	 �FHbPWJ�	 TMXXSE	 xEbE	
YHPHLEFMGEV	 MF	 zyJ	 ��3��	 [�4	 ����	 xTwqHJ3	 oVEFMFE4	
WVEFHXMFE	 ���	 P[�4	 g�PETYIJWVEFMFE	 ���	 P[�	 xEbE	
WVVEV	MF	TMXXSE	YHPHLEFWTEX	WpTEb	g��4	�4	�4	�	YHSbX	Hp	
MFKSDWTMHF	WT	g�	�y3	]YE	XWPE	MFYMDMTHbX	xEbE	XTSVMEV	
MF	JIXHXHPWJ	pbWKTMHF	��KITHXHJ�PMKbHXHPEX�3	lWPUJEX	
Hp	 �3�	 PJ	 xEbE	 WXXWIEV	 pHb	 UbHTEMF3	 ]YE	 JIXHXHPWJ	
VELbWVWTMHF	 KWF	 JWbLEJI	 DE	 WKKHSFTEV	 DI	 WSTHUYWLI	
�lELJEF�3	 oSTHUYWLMK	 WKTMqMTI	 xWX	 PEWXSbEV	 WX	
UEbKEFTWLE	 Hp	 UbHTEMF	 VELbWVWTMHF	 VSbMFL	 TYE	 TMPE	 Hp	
MFKSDWTMHF	 �g��4	 �4	 �4	 �	 YHSbX�	 MF	 KHbbEJWTMHF	 xMTY	 TYE	
TMXXSE	UbHTEMF	KHFTEFT	WT	�	YHSb	Hp	MFKSDWTMHF3	8EHUJWX�
TMK	YSPWF	DbEWXT	TMXXSE	MFVMKWTEV	EFYWFKEV	WSTHUYWLMK	
WKTMqMTI	 SFVEb	 TYE	 MFpJSEFKE	 Hp	 XUEKMpMK	 MFYMDMTHbX4	 MF	
KHPUWbMXHF	TH	TYE	XSbbHSFVMFL	�FHbPWJ�	TMXXSE�	xYMKY	
PWI	DE	WXXHKMWTEV	xMTY	 MFTbWKEJJSJWb	 JIXHXHPEX	TbWFX�
JHKWTMHF4	 PEPDbWFE	 DHSFV	 UbHTEHJITMK	 EFGIPEX	 WFV	
TYEMb	WKTMqWTMHF	WT	WKMVMK	Us3	_ E	XSLLEXT	TYWT	TYMX	XIX�
TEP	PWI	 DE	 W	 UHXXMDJE	 TWbLET	 pHb	 WSTHUYWLMK	 WKTMqMTI	
bEXTHbWTMHF	MF	XHPE	KWFKEb	KEJJX	WFV	TMXXSEX3		
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�3	 eMWGGW	 e3u34	 nEPMFMEbE	 m3[34	 tE	 [HWJ	 [34	 lMPHF	 s3�	
}WKTHbX	TYWT	UbEVMKT	MFVMqMVSWJ	qSJFEbWDMJMTI	TH	WPUYETWPMFE	
XEJp�WVPMFMXTbWTMHF3	o#(*4#*�����	��������g	��rfr��
�3	eMWGGW	e3u34	|HSLE�eHFT	}34	nEPMFMEbE	m3[34	zYWbHSDM	
[34	 tE	 [HWJ	 [34	 lMPHF	 s3�	 nHUWPMFEbLMK	 WKTMqMTI	 MX	 bE�
VSKEV	MF	TYE	UbEpbHFTWJ	KHbTE`	WFV	MFKbEWXEV	MF	TYE	FSKJESX	
WKKSPDEFX	 Hp	bWTX	 UbEVMXUHXEV	TH	VEqEJHU	 WPUYETWPMFE	
XEJp�WVPMFMXTbWTMHF3	h,&(4�j*!���=��	�Qr����	��rr���
g3	 oFTHFMHS	 z34	 eWUWTYWFWXMHS	k34	 eWFWLMX	k34	 8HPMcHX	
k3k34	 sIUYWFTMX	 ]34	 eWUWVHUHSJHS�nWMpHTM	 v3�	 \FVMqMVSWJ	
bEXUHFXEX	 TH	 FHqEJTI	 UbEVMKT	 ZSWJMTWTMqE	 VMppEbEFKEX	 MF	 V�
WPUYETWPMFE�MFVSKEV	 HUEF	 pMEJV	 DST	 FHT	 bExWbV�bEJWTEV	
DEYWqMHbX	MF	bWTX3	m*-,%!#(*4#*���/�	Q�g�Q�g	������	
�3	yHHJX	o3|34	9JJEFDbHEc	�3o34	kMFLbWX	[3o34	9FLDEbXEF	
o34	sEEbEF	n3�	nMppEbEFKEX	MF	qSJFEbWDMJMTI	WFV	XSXKEUTMDMJ�
MTI	TH	VE`WPUYETWPMFE	MF	8M�PELEF	YMLY	WFV	JHx	bEXUHFV�
EbX	 TH	 FHqEJTI�	 W	 VHXE�EppEKT	 WFWJIXMX	 Hp	 XUWTMH�TEPUHbWJ	
UbHLbWPPMFL	 Hp	 DEYWqMHSb3	  !"#$%_$&,i&#%2%."� \h*,2̂�
�/��	�f���f�	��rr��	
�3	|WFWJVM	|34	�WSKH	e34	[KyHbPMKc	l34	yHHJX	o3|34	_ MXE	
|3o3�	9ZSWJ	XEFXMTMqMTI	TH	KHKWMFE	bExWbV	MF	WVVMKTMHF�UbHFE	
WFV	WVVMKTMHF�bEXMXTWFT	bWT	LEFHTIUEX3	h*$&)�� $&,i&#%2��
���	�����g�	������	

]YE	 9ppEKTX	 Hp	 yWFFWDMFHMVX	 HF	
[HTHb	oKTMqMTI	 MF	TxH	eYEFHTIUEX	Hp	
|WTX	

{3	 yYHSJMWbW�4	 z3	 oFTHFMHS�4	 �3	 eHJMXXMVMX�4	
l3	 kHSVWX�4	 v3	 eWUWVHUHSJHS�nWMpHTM�4	 [3	
[WbXEJHX�	WFV	y3	lUIbWcM�	

�nEUWbTPEFT	 Hp	 eYWbPWKHJHLI4	 [EVMKWJ	 lKYHHJ4	
~FMqEbXMTI	 Hp	 \HWFFMFW4	 k|������	 \HWFFMFW3	
kbEEKE�	 �nEUWbTPEFT	Hp	eYWbPWKHJHLI4	[EVMKWJ	
lKYHHJ4	~FMqEbXMTI	Hp	oTYEFX4	k|������	oTYEFX4	
kbEEKE	

;*"� <%,9!�	 yWFFWDMFHMVX4	 PHTHb	 WKTMqMTI4	 bWT4	
UYEFHTIUEX		
	
l~[[o|j3	 nMppEbEFKEX	 MF	 TYE	 PHTHb	 WKTMqMTI	 Hp	 bWTX	
E`UHXEV	TH	W	FHqEJ	EFqMbHFPEFT	YWqE	DEEF	WXXHKMWTEV	
xMTY	 VMppEbEFKEX	 MF	 XEFXMTMqMTI	 TH	 UXIKYHXTMPSJWFTX3	 \F	
UWbTMKSJWb4	 WFMPWJX	 TYWT	 XYHx	 W	 YMLYEb	 bEXUHFXE	 TH	
FHqEJTI	 WJXH	 E`YMDMT	 W	 YMLYEb	 XSXKEUTMDMJMTI	 TH	 UXI�
KYHXTMPSJWFTX	WX	KHPUWbEV	xMTY	TYHXE	XYHxMFL	W	JHxEb	
bEXUHFXE3	\F	TYE	UbEXEFT	XTSVI4	xE	UbHpMJEV	TYE	DEYWq�
MHbWJ	 bEXUHFXE	 Hp	TxH	 UYEFHTIUEX	 �sMLY	bEXUHFVEbX	 �
s|	WFV	tHx	bEXUHFVEbX�t|	bWTX�	VSbMFL	E`UHXSbE	TH	W	
FHqEJ	 EFqMbHFPEFT	WFV	 MF	bEXUHFXE	TH	7r�	TETbWYIVbH�
KWFFWDMFHJ	�7r�]sy�	WFV	W	KWFFWDMFHMV	bEKEUTHb	WLH�
FMXT4	_ \8	��4�����	 �_ \8�3	[WJE	lUbWLSE�nWxJEI	bWTX	
xEbE	SXEV	WFV	XUHFTWFEHSX	PHTHb	WKTMqMTI	xWX	bELMX�
TEbEV	pHb	 ��	PMF	 SXMFL	 WF	 WSTHPWTEV	 XIXTEP	 WFV	 WF	
HUEF	 pMEJV	 WUUWbWTSX	 �98u���4	 oKTMqMTI	 [HFMTHb4	 qEb�
XMHF	 �4	 [EV	 oXXHKMWTEX�3	 |WTX	 xEbE	 VMppEbEFTMWTEV	 WX	
s|	 WFV	 t|	 DWXEV	 HF	 TYEMb	 qEbTMKWJ	 WKTMqMTI3	 ��	 VWIX	
JWTEb4	TYE	bWTX	xEbE	 MF�EKTEV	 MFTbWUEbMTHFEWJJI	 �M3U3�	xMTY	
7r�]sy	 ��4	 �3��4	 �3�	 PLwcL�	 WFV	 _ \8	 ��4	 �3�4	 �3g	
PLwcL4	F r̂���	bWTX	pHb	EWKY	VbSL	VHXE	Hp	s|	WFV	t|	
bWTX�	 WFV	 XUHFTWFEHSX	 PHTHb	 WKTMqMTI	 �qEbTM�
KWJwYHbMGHFTWJ�	 xWX	 bELMXTEbEV3	 ]sy	 WFV	_ \8	 WVPMFM�
XTbWTMHF	 MFVSKEV	 W	 VEKbEWXE	 MF	 PHTHb	 WKTMqMTI	 WT	 TYE	
YMLYEb	 VHXEX�	 WF	 EppEKT	 TYWT	 xWX	 PHbE	 UbHFHSFKEV	
pHJJHxMFL	 _ \8	 WVPMFMXTbWTMHF3	 s|	 bWTX	 VMXUJWIEV	 MF�
KbEWXEV	WPDSJWTHbI	WFV	qEbTMKWJ	 WKTMqMTI	WX	 KHPUWbEV	
xMTY	 t|	 bWTX3	 ]YMX	 VMppEbEFTMWTMHF	 xWX	 HDXEbqEV	 WpTEb	
]sy	 WVPMFMXTbWTMHF	 XMFKE	 s|	 bWTX	 VMXUJWIEV	 YMLYEb	
XKHbEX	 MF	PHTHb	WKTMqMTI	EXUEKMWJJI	WT	TYE	VHXE	Hp	�3��	
PLwcL3	 ]YMX	 VMppEbEFTMWTMHF	 xWX	 WJXH	 XEEF	 pHJJHxMFL	
_ \8	 WVPMFMXTbWTMHF4	 WX	 pWb	 WX	 qEbTMKWJ	 WKTMqMTI	 MX	 KHF�
KEbFEV3	]YE	WDHqE	bEXSJTX	XSLLEXT	TYWT	s|	WFV	t|	KWF	
DE	 pSbTYEb	 VMppEbEFTMWTEV	 MF	 bEXUHFXE	 TH	 KWFFWDMFHMV	
WVPMFMXTbWTMHF3		
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nMppEbEFTMWJ	 9ppEKTX	 Hp	 ]YEHUYIJJMFE	
WFV	 MTX	 [ETWDHJMTEX	 HF	 TYE	 |WDDMT	
oXKEFVMFL	yHJHF	

]3o3	 eXWbbW�4	 k3y3	 �WTGMWX�4	 ]3t3	 eEETEbX�	
WFV	[3	zHSTXHqMTM�eWUWVHUHSJHS�	

�tWDHbWTHbI	 Hp	 eYWbPWKHJHLI4	 uETEbMFWbI	 }WK�
SJTI4	 obMXTHTJE	 ~FMqEbXMTI4	 ]YEXXWJHFMcM4	 kbEEKE�	
�kST	 eEUTMVE	 tWDHbWTHbI4	 }WKSJTI	 Hp	 [EVMKMFE4	
~FMqEbXMTI	Hp	tESqEF4	tESqEF4	�EJLMSP	

;*"� <%,9!�	 ]YEHUYIJJMFE4	 TYEHUYIJJMFE	 PETWDH�
JMTEX4	WXKEFVMFL	KHJHF4	bWDDMTX	
	
l~[[o|j3	 oVPMFMXTbWTMHF	 Hp	 TYEHUYIJJMFE	 �]s9{�	
PWI	 YWqE	 LWXTbHMFTEXTMFWJ	 WVqEbXE	 EppEKTX3	 9`UEbM�
PEFTWJ	 EqMVEFKE	pHb	TYE	 EppEKTX	 Hp	]s9{	WFV	 MTX	PE�
TWDHJMTEX4	 ��PETYIJ`WFTYMFE	 ���[��4	 g�PETYIJ`WFTYMFE	
�g�[��4	�4g�VMPETYIJSbMK	WKMV	 ��4g�n[~�	WFV	��PETYI�
JSbMK	WKMV	 ���[~�4	HF	TYE	 MFTEXTMFWJ	PHTMJMTI	 MX	qEbI	 JMP�
MTEV3	]YE	VMppEbEFTMWJ	 EppEKTX	Hp	]s9{	WFV	 MTX	PETWDH�
JMTEX	 HF	 TYE	 bWDDMT	 WXKEFVMFL	 KHJHF	 XTbMUX	 WFV	 TYE	
PEKYWFMXP	 Hp	TYEMb	 WKTMHF	xEbE	 E`WPMFEV	 MF	TYE	 UbE�
XEFT	XTSVI3	]s9{4	WT	KHFKEFTbWTMHFX	pbHP	����	TH	g`����	
[4	UbHVSKEV	W	XJMLYT	MFKbEWXE	 MF	TYE	DWXWJ	THFE4	xYMJE	
WT	 KHFKEFTbWTMHFX	 YMLYEb	 TYWF	 ����	 [	 MT	 bEVSKEV	 TYE	
UYWXMK	 KHFTbWKTMHFX	 WFV	 UbHVSKEV	 W	 XSXTWMFEV	 VE�
KbEWXE	MF	TYE	DWXWJ	THFE3	��[�4	g�[�	WFV	�4g�n[~	VMV	

FHT	 MFKbEWXE	 TYE	 DWXWJ	 THFE	 WT	 WFI	 KHFKEFTbWTMHF	
TEXTEV4	xYMJE	WT	KHFKEFTbWTMHFX	YMLYEb	TYWF	����	[4	TYEI	
PMPMKcEV	TYE	bEJW`MFL	EppEKT	Hp	]s9{3	��[~	EMTYEb	VMV	
FHT	WppEKT	Hb	MT	MFKbEWXEV	TYE	DWXWJ	THFE	SU	TH	TYE	KHF�
KEFTbWTMHF	Hp	g`����	[4	xYMJE	WT	YMLYEb	KHFKEFTbWTMHFX	MT	
UbHVSKEV	 W	bEJW`MFL	 EppEKT4	xEWcEb	TYWF	TYE	 HFE	 UbH�
VSKEV	 DI	 ]s9{	 WFV	 TYE	 HTYEb	 PETWDHJMTEX3	 ]YE	 bE�
XUHFXEX	Hp	TYE	UbEUWbWTMHFX	TH	��[�4	g�[�4	�4g�n[~	
WFV	��[~	WT	TYE	KHFKEFTbWTMHF	Hp	���g	[4	KHPUWbEV	TH	
TYE	bEXUHFXE	Hp	TYE	TMXXSE	TH	]s9{	WT	TYE	XWPE	KHF�
KEFTbWTMHF4	 xEbE	 f�� 4	 Qr� 4	 Q�� 	 WFV	 �r�4	 bEXUEK�
TMqEJI3	 ]YE	 ]s9{�MFVSKEV	 KHFTbWKTMJE	 EppEKT	xWX	 WTbH�
UMFE�XEFXMTMqE4	 xYMJE	 TYE	 ]s9{�	 WFV	 MTX	 PETWDHJMTEX�
MFVSKEV	 bEJW`MFL	 EppEKT	 xWX	 PWMFTWMFEV	 SFVEb	 FHF�
WVbEFEbLMK	 FHF�KYHJMFEbLMK	 �8o8y�	 KHFVMTMHFX	 WFV	 MT	
xWX	FHT	WppEKTEV	EMTYEb	DI	TYE	LWFLJMHF	DJHKcEb	YE`W�
PETYHFMSP	 Hb	DI	 t�8o[94	 WF	 MFYMDMTHb	 Hp	 FMTbMK	 H`MVE	
XIFTYWXE3	 \F	 KHFKJSXMHF4	 TYE	 bWDDMT	 WXKEFVMFL	 KHJHF	
E`YMDMTX	VMppEbEFTMWJ	XEFXMTMqMTI	TH	]s9{	WFV	MTX	PETWDH�
JMTEX	 ��[�4	 g�[�	 WFV	 �4g�n[~4	xYMJE	 MT	 MX	 FHT	 XMLFMpM�
KWFTJI	MFpJSEFKEV	DI	��[~3	]s9{	SU	TH	W	KEbTWMF	KHF�
KEFTbWTMHF	 XTMPSJWTEX	 TYE	 WXKEFVMFL	 KHJHF	 PHTMJMTI	
UbHDWDJI� )(&� W	 KYHJMFEbLMK	 PEKYWFMXP4	 xYMJE4	 WX	 TYE	
KHFKEFTbWTMHF	bMXEX4	MT	UbHVSKEX	W	UHXT�XIFWUTMK4	8o8y	
bEJW`MFL	 EppEKT4	 xYMKY	 MX	 XYWbEV	 DI	 ��[�4	 g�[�	 WFV	
�4g�n[~3	 ]YE	 bEJW`MFL	 EppEKT	 PWI	 DE	 VSE	 TH	 Ko[e	
EJEqWTMHF	 PEVMWTEV	 TYbHSLY	 TYE	 MFYMDMTHbI	 WKTMHF	 Hp	
]s9{	WFV	 MTX	PETWDHJMTEX	HF	TYE	en9X	UbEXEFT	MF	TYE	
WXKEFVMFL	KHJHF3	
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