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Mestre em Informática, na especialidade de Sistemas Distribúıdos, Comunicações

por Computador e Arquitectura de Computadores

Orientador:
Francisco Soares de Moura

(Professor Associado)

Braga
Dezembro de 1997

†Trabalho apoiado pela JNICT, através do Programa PRAXIS XXI, ref. BM/6663/95



���������
	������	��������

������� ���"!$#%� &�')("*+�"! ,�-.!$�"/1032+!$("&�45#76)48��9:�;(<!)� 6=*+�?>@�;�+!$(�,:A�� B7�C6D� �E(<AF�;#%���?AF� B7("6
6$��("6G6)�+H"� 6)'5I�"� 6G�C48!�JK ')#745("6GL:�+�M48�;&N'D!O#%P��QJK !O("�RA�(<!$(S�S� B7T��"!$(<!U� 6D'D�C'D!O(<P�("B7T+�+0

�?�WV?��#YXYBZ#%["� #%!$(�,GAF� B7(�6)�+H"� 6D'5I(<�\*��;6�6$#76D'D� ��("6]*�#76)'D!$#%P��QJK *+�;6S'D�;B%�5!$("&�'D� 6^(
/_("B%')("6`48�;�S�^���E(�#Z&N'D�5!)� 6$6)("&N'D�ba(<!)� (^*���'D!$(<Pc("B7T+�+,FAF� B7("6YB%�;&+H;("6Y*�#76)45��6)65I�"� 6Y*�("6
#Z*+� #7("6d/���&�*�("�S� &�')("#76d*�� 6D')(e'D� 6D�`�YA�� B7��(<AF�;#%�S48�;&�6D')("&�'D�M(<�SB%�;&+H"�S*+� 6D'D�`("&+�S*+�
'D!O(<P�("B7T+�+0

�f'D��*+�;6M�;6M!)� 6D')("&�'D� 6��S� ��P�!)�;6C*+�@gh!$�+AF�^*+�i9�#Z6D'D� ��("6`jY#76D'D!$#7P��QJK *+�;6 ,�AF�8k
B7��#7&�48� &�')#%["�l48�;&�6D')("&�'D�",?AF� B%��("��P�#%� &�'D�@*��@'D!$(<Pc("B7T+�m�n("45#7��(l*+�b')��*+�oAF� B7("6
&:���S�5!$�;6)("6U�M/�!$�+' JK /��5!$("6U*�#Z6)45��6)65I�"� 6 0

�?�;6^L:�+�p')#%["�5!$("�q(�P��;&�*�("*+�@*��nB7�5!i�r48�;�S� &�')(<!b("6]&+� �s6D� �SA�!$�p�e��#%'D�
� 6)')#7����B7("&N'D� 6G["�5!$65I�"� 6GA�!)� B7#7��#Z&�(<!)� 6t*+� 6D'D�`'D�8u�'D�+0



� 	:���
�o�

- !)�"'D��48�;B%�;6?*+�M*�#%/���65I(<����J(<["� B � � H"!$��A��;6U*��`A�!)��48� 6)6D�;6G65I(<�i����( /��5!)!$("�S� &�')(�*+�
A�!)�"H"!$("��(��4<I(<�e�+')#7B7#�� ("*�(�� � 6)#76D'D� �E("6 *�#76)'D!$#%P��QJK *+�;6Q�h48�;&	��J(<["� #76 A�(<!$(`#76D�;BZ(<! 45("*�(
(<AcB7#745(��4<I(<�i*�(S48�;�SA�B%�8u+#7*�("*+�M*�� 48�"!)!)� &�'D��*�(�48�;�e��&�#Z45(��4<I(<�i�C*�("6?*�#%["�5!O6)("6G/_("B%')("6
L:�+�SAF��*+� � �:48�"!$!)�5!�&+� 6$#76D'D� ��(�0�
 6D'D� J�E48�;&�6D�5H;��#7*+�^�"/��5!)� 48� &�*�� a("6M(<A�BZ#745(��4<I�"� 6
����(@(<Pc6D'D!$(��4<I(<�m*+�]��� 45("&�("Bt*+��*�#%/���65I(<�@L:�+�]�"/ �5!$� 48��H;(<!O("&N')#7("6S�e��#%'D�p/��"!)'D� 6
L:��("&�'D�oa(�L:��("B7#Z*�("*+��*��e6D�5!$[:#��48�+, �^L:�+�oJ� 6$�	�c45#%� &�'D��Ac(<!$(�H;(<!$("&N')#7!M(�48�"!$!)� 4�4<I(<�
*��]��� BZ(<!)H"�n� 6DAF� 48'D!)�m*+�^(<A�B7#745(��4<I�"� 6S48�;� ��� � 6D/ �"!��48�m� JK &�#7���bAF�"! A�(<!)'D� *+�
A�!)�"H"!$("��("*+�"!�0

� 48�;&�48!)�5')#�� (��4<I(<�m*��iA�!$�"'D�:48�;B%�;6 *+�]*�#%/_��65I(<����J(<["� Bt6D�"P�!)�i!)� *+� 6e� � H"!$("&�*+�
� 6$45("B7(]#7&N'D!$�:*�������� &QJK ["� B
("*�#745#%�;&�("B *+� 48�;�SA�B7�8u�#7*�("*+�",�AF�;#76h("6`45(<!$("48'D�5!�JK 6)')#745("6
*�� 6D')("6?!$� *+� 6?*�#��c45��B%')("� ("6h48�;&�48!)�5')#�� (��4<I(<�]48�"!$!)� 48')(E�����c45#%� &�'D��*+��6D�5!)[�#��48�;6�L:�+�
�"/��5!)� 48� � H;(<!$("&N')#Z("6��e��#%'D�S/��"!)'D� 650

jh#7["�5!$6)("6 A�!)�"AF�;6D')("6 A�!)�:45��!$("� ��B%'D!$(<A�("6$6)(<! � 6)'D�UA�!)�"P�B%� �E(�*�#Z6DAF�;&�#%P�#7BZ#�� ("&�*+�
6)�5!)[:#��48�;6�L:�+�@�"/ �5!)� 48� �q��� &+�;6�H;(<!$("&N')#Z("6^*+�pL:��("B7#Z*�("*+�b*+�n6D�5!)[�#��48�+,?�E("6�L:�+�
(<A�!)� 6D� &�')("� *+� 6)� �SAF� &�T+��6)�+AF�5!$#7!)�"!G&�("6?6$#%')��(��4<I�"� 6�� � L:�+��65I(<���+')#7B7#��QJ(<["� #7650����
� &�')("&�'D�+,hL:��("&�'D� ��� &+�;6�H;(<!$("&N')#Z("6�6)�@�"/��5!)� 48�5!)� �^,Y�S� &+�;6](<A�BZ#745(��4<I�"� 6�A���*+� �
6)�5!]48�"!$!)� 48')("�S� &�'D�m6)�+AF�"!)')("*�("65,G����(o["���rL:�+�n*�#%/��5!)� &N'D� 6�(<A�B7#Z45(��4<I�"� 6i'D�;B7�5!$("�
*�#%/ �5!$� &N'D� 6U!$� B7(�u�("��� &N'D�;6�*�(SL���("B7#7*�("*+�`*+�M6)�5!)[:#��48�+0

�?� 6D')(E'D� 6D�MA�!$�"AQI�"�8k 6D�C��� A�!)�"'D��48�;B%�E*+�C*�#%/���65I(<����J(<["� B L:�+�`AF�;6)6)(S6D�5!h48�;&	��k
H;��!$("*+�eA�(<!$( 45("*�( (<A�B7#745(��4<I(<�+,�*��h�S��*+� (eA���*+�5!t6D�5!U6)#7�e��B%'��("&+� ("��� &N'D�Y���c45#%� &�'D�
��48�"!)!)� 48'D�EAF�"!$L:�+�`("*+� L:��("*+�@a(�(<AcB7#745(��4<I(<��� � 45("��6)(�0

-
(<!O(E���5/ � #7'D�+,F48�;���	�45(�k 6D� A��"!Y*+� 48�;�SAF�"!Y(E� 6)A�� 45#��c45(��4<I(<��*��CA�!)�"'D��48�;B%�;6Y*+�
*�#%/���65I(<��6D�5H;��&�*��E��� 48�;&��)��&�'D�i*+�CA�(<!��("�S�5'D!)�;6�(<A�B7#74 J(<["� #Z6G� � 6)�5A�(<!$("*+�E(i45("*�(
����( *�("6U�S� &�6)(<H"� &�6G*+�M����( 6D� 6$65I(<�+,�L:�+�YA���*+� �R6D�5!?48�;��P�#7&�("*+�;6t� � � 6DAF� 45#���k
45(��4<I�"� 6h*+�`A�!$�"'D�:48�;B%�;6�("*+� L:��("*+�;6G(�45("*�(�(<A�B7#745(��4<I(<�+0

-.!)�"AQI�"�8k 6)��� &�'5I(<�o���E(b� 6D'D!O(<'�J�5H;#Z(m*+�^48�;&�48!)�5')#�� (��4<I(<��(<P��5!$')(@�"!O#%� &N')("*�(@AF�"!
�"P�� � 48'D�;65,+L:�+�GAF�5!$��#7'D�G48�;�SA���"!=A�!)�"'D��48�;B%�;6 (CA�(<!)')#%! *��?�\J�;*���B7�;6 #7&�*��5A�� &�*+� &N'D� 6
Ac(<!$(S45("*�(��S� &�6)(<H"� �^,�48�"!)!$� 6DAF�;&�*+� &�'D� 6?(<�;6GAc(<!��("�S�5'D!)�;6G*��M� 6DAF� 45#��c45(��4<I(<�+0



���� � ���	�


 � ����� � � �������� 

� 0 � >@�"')#%[<(��4<I(<� 0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �
� 0�� XYP	� � 48')#7["�;6�0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �
� 0�� �d6D'D!$�+')��!$(S*�( 'D� 6D� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �

� � �c���
���
��_�� ���
	p	:� ����5��	��o���S� ��5���<������ �
��� !
�:0 � >@�"')#%[<(��4<I(<� 0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 "
�:0�� #t�;&	�c(<P�#7BZ#7*�("*+�h0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $

�:0��:0 � j�����&�#��4<I(<� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $
�:0��:0�� % �;B%�5! �("&�45#7(S(S/_("B%')("6 0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $
�:0��:0�� � 6D'D!$(<':J�5H;#7("6�A�(<!$(E48�;&	�c(<P�#7BZ#7*�("*+� 0`0M0M0M0`0C0M0`0M0M0`0M0 &
�:0��:0(' #t(<!$("48'D�5!$#�� (��4<I(<�]*+�`/_("B%')("6G�`/_("B7T�("6 0M0M0M0`0C0M0`0M0M0`0M0 &

�:0�� 9+#76D'D� ��("6G*��M48�;�SA��+')(��4<I(<��*�#76D'D!$#7P��QJK *�( 0M0`0M0M0M0`0C0M0`0M0M0`0M0 )
�:0��:0 � >b��*+� B%�SH"� &=J�5!$#Z48� 0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 )
�:0��:0�� 9�#7&�48!)�;&�#76)�S�r0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 )
�:0��:0�� 2�("B7T�("6�*+�`A�!)��48� 6)6D�;6�0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 *
�:0��:0(' 2�("B7T�("6�*+�M45("&�("#76 0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 *
�:0��:0�" VG�5A�B7#Z45(��4<I(<� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 *

�:0(' #t�;����&�#745(��4<I(<��� � H"!O�+AF�;6U*+�`A�!)��48� 6)6D�;6?0M0`0M0M0M0`0C0M0`0M0M0`0M0 �,+
�:0('+0 � jh#7/���6 I(<� ��J(<["� Bb0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �,+
�:0('+0�� Xh!$*+� &�(��4<I(<� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�
�:0('+0�� gh� 6D'5I(<�i*��MH"!$�+AF�;6i0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �

�:0�" �h48�"!$*+�E� � 6)#76)'D� ��("6G*�#76)'D!$#%P��QJK *+�;6 0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �
�:0�":0 � #=�;&�6D� &�6)� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �
�:0�":0�� #=�;&�*�#��4<I�"� 6?*+�`!)� 6D�;B7� �4<I(<�E0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �

�:0�$ 9+���\J(<!$#%� 0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � '
. / ��5��	������S�
��5� ���� ��� � �c�i	�� �c� �c� �
	@	:� �;�0� � 
21

�:0 � >@�"')#%[<(��4<I(<� 0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � $
�:0�� #t�;&�6D� L:� �� &�45#7("6?*�( H"!$("&�*+�`� 6)45("BZ( 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � &

�:0��:0 � � 6)45("B7(�H"�5�"H"!�J(��c45( 0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � &
�:0��:0�� � 6)45("B7(E&����lJ�5!O#745( 0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � )

#



����������
	

�:0��:0�� jh#7["�5!$6)#7*�("*�� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � *
�:0�� #t�;����&�#745(��4<I(<��� � 6$#76D'D� ��("6U� � H"!$("&�*+�M� 6$45("B7( 0M0`0C0M0`0M0M0`0M0 � *

�:0��:0 � VG� B7(�u+("�S� &�'D�i*�(��c(<Pc#7B7#7*�("*�� 0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � *
�:0��:0�� VG� B7(�u+("�S� &�'D�i*�( �"!$*�� &�(��4<I(<� 0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � +
�:0��:0�� #=���5! �� &�45#7(S/�!$("45(S� � ��� �\J�"!$#7( A�(<!$')#7B7T�("*�(s0C0M0`0M0M0`0M0 � �
�:0��:0(' jh#7/ �5!)� &�'D� 6G')#7A��;6U*��MA�!)��48� 6)6D�;6 0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �
�:0��:0�" > J��B7')#%A�B%�;6=H"!$�+AF�;6 0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�
�:0��:0�$ gh!$�+AF�;6tA�(<!)')#Z45#%�;&GJ(<["� #76 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�
�:0��:0 & ��#%�5!O(<!$L���#7(S0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�
�:0��:0�) % �"AF�;B%�"H;#7(S*�(S!)� *+� 0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�

�:0(' 9+���\J(<!$#%� 0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�
� � �c� �;��	N� �;� ������� � 	�� ����� � �;�0����� � !

'+0 � >@�"')#%[<(��4<I(<� 0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-"
'+0�� ��!$L:��#%'D� 48')�+!O("6U'D!$("*�#745#7�;&�("#76 0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-$

'+0��:0 � - #7B7T�("6U*+�`A�!)�"'D��48�;B%�;6 0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-$
'+0��:0�� - #7B7T�("6U*+�`A�!)�"'D��48�;B%�;6?��&�#%/��"!$�S� 6 0`0M0M0M0`0C0M0`0M0M0`0M0 �-)
'+0��:0�� >@#748!$�<k A�!)�"'D��48�;B%�;6 0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-*
'+0��:0(' � #7&+H;��(<H"� &�6U� 6DAF� 45#7("B7#�� ("*�("6 0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � +

'+0�� ��!$L:��#%'D� 48')�+!O("6U�"!$#%� &�')("*�("6GAF�"!U�"P	�D� 48'D�;6 0`0M0M0M0`0C0M0`0M0M0`0M0 � +
'+0��:0 � #tB7("6)6D� 6?*+�`A�!)�"'D��48�;B%�;6h0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � +
'+0��:0�� #=�;�SAF�;6)#��4<I(<��*+�CA�!)�"'D��48�;B%�;6U�MA�("*�! I�"� 6 0M0`0C0M0`0M0M0`0M0 � �
'+0��:0�� #=�;&�48!)�5')#�� (��4<I(<��(<PF�5!)')(S�M!)���c�8u�I(<� 0`0M0M0M0`0C0M0`0M0M0`0M0 � �
'+0��:0(' >b� &�6$(<H"� &�6?#7&�'D� B7#%H"� &�'D� 6]0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�

'+0(' V?� *+� 6?("48')#7[�("6 0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�
'+0('+0 � j�����&�#��4<I(<� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�
'+0('+0�� jh#Z6)45��6)65I(<� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�

'+0�" 9+���\J(<!$#%� 0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � '
! �h���.	��� � �;� �������l�
	�� ������� �N�0�������;�c��� � � � �����	:�� . !

":0 � XYP	� � 48')#7["�;6�0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-"
":0�� >@��*+� B%�E*+��6$#76D'D� ��( 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-$

":0��:0 � gh�5!$("B 0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-$
":0��:0�� ��B%H"�"!O#%')�S�;6q0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � &
":0��:0�� #t("&�("#76i0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � &
":0��:0(' ��#76)'�J�"!$#7("6t0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-)
":0��:0�" 2�("B%')("6 0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-)
":0��:0�$ #=�;&�6D� &�6)� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-*
":0��:0 & �h#76)')(�*+�SH"!$�+AF� 0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-*

":0�� - !)�"'D��48�;B%�;6E0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' +
":0��:0 � j�����&�#��4<I(<� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' +
":0��:0�� � 6DAF� 45#��c45(��4<I(<� 0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' �
":0��:0�� #tB7("6)6)#��c45(��4<I(<�ET�#%�5!cJ(<!$L���#745(m0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' �

#7#



����������
	

":0��:0(' 9�#7�S�5'D!$#Z(\0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' �
":0(' - !)�"'D��48�;B%�;6?48�;&	�cH;�+!�J(<["� #76f0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' �

":0('+0 � j�����&�#��4<I(<� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' �
":0('+0�� � 6D'D!$(<')#��c45(��4<I(<�E�C48�;��A��;6$#��4<I(<� 0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 '-'
":0('+0�� ��48�"!$*�� 0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' "
":0('+0(' � 6D'D!$(<':J�5H;#7("6h*+�C48�;&�48!)�5')#�� (��4<I(<�b0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' $

":0�" - (<!��("���5'D!)�;6�*��M48�;&	��H;�+!$(��4<I(<� 0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' &
":0�":0 � 
 &�'D!)��*�� �4<I(<� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' &
":0�":0�� 2
#Z(<P�#7B7#7*�("*+� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' &
":0�":0�� Xh!$*+� � 0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' *
":0�":0(' �h#76)')(�*+�SH"!$�+AF� 0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 " +
":0�":0�" >@��*�("& �45(�*+�`[�#76D')( 0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 " �

":0�$ #t�;&�45B7��65I(<� 0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 " �
1 � �c� �;��	N� �;� ������� � 	�� ����� � �;�0�����i�;�c��� � � � �����	:�� ! .

$:0 � XYP	� � 48')#7["�;6�0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 "-�
$:0�� 
 &+/�!$(�k � 6D'D!$��')�+!$("6G*+���������	��
��� 0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 " '
$:0�� #t�;�SAF�;&+� &N'D� 6f0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 "-"

$:0��:0 � j�����&�#��4<I(<� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 "-"
$:0��:0�� #=�;�SAF�;6)#��4<I(<�W0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 "-$
$:0��:0�� � 6DAF� 45#7("B7#�� (��4<I(<� 0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 "-$
$:0��:0(' #=�;&�48!)�5')#�� (��4<I(<�i� ��������� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 " &

$:0(' - !)�"'D��48�;B%�;6?*+��48�;����&�#745(��4<I(<� 0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 "-*
$:0('+0 � -.!)�"'D��48�;B%�;6?48�;���i48�;�SAF�;&+� &�'D� 6h0M0`0M0M0M0`0C0M0`0M0M0`0M0 "-*
$:0('+0�� >b� &�6$(<H"� &�6?48�;�S��48�;�SAF�;&+� &�'D� 6 0`0M0M0M0`0C0M0`0M0M0`0M0 $ +
$:0('+0�� >b� &�6$(<H"� &�6?48�;�S��48�;�SAF�;&+� &�'D� 6?("48')#%["�;6 0`0C0M0`0M0M0`0M0 $-�
$:0('+0(' #=�;&�48!)�5')#�� (��4<I(<��(<PF�5!)')(�*+�`A�!$�"'D�:48�;B%�;6i0M0M0`0C0M0`0M0M0`0M0 $ '
$:0('+0�" � 6D'D!$(<')#��c45(��4<I(<�EAF�"!G("6DAF� 48'D�;6 0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $ &

$:0�" V?�5A�!)� 6D� &�')(��4<I(<�]*+�MT�#76D'�J�"!O#7("6 0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $-)
$:0�":0 � >b�"')#%[<(��4<I(<�W0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $-)
$:0�":0�� #=�;�SAF�;&+� &�'D� 6 0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 & +
$:0�":0�� 9:�5!)[�#��48��*+�M*�#7(<H;&?J�;6D')#748� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 & '
$:0�":0(' VG�5A�!)� 6)� &N')(��4<I(<�]*+�MT�#76)'�J�"!$#7(e/���')�+!$( 0M0M0M0`0C0M0`0M0M0`0M0 & '

$:0�$ #t�;&�45B7��65I(<� 0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 & '
� � � ����� �;� � �c�i�N�c���
��� � ����c	���i�
	@� �� � �-���� � �����	2� � 1

&�0 � XYP	� � 48')#7["�;6�0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 & $
&�0�� jY#%/_��65I(<��*��M�"P	�D� 48'D�;6C0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 & )

&�0��:0 � 9:�5!$#7("B7#�� (��4<I(<�S�M/ !O(<H;�S� &N')(��4<I(<� 0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 & )
&�0��:0�� jh#7/���6 I(<��*+�C��&�#Z*�("*+� 6t*+�M*�("*+�;6m0M0`0M0M0M0`0C0M0`0M0M0`0M0 & *
&�0��:0�� 9���6DAF� #%')( *+�`/_("B7T�("6 0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ) +

&�0�� �d&N'D!$�5H;( ��J(<["� Bi0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ) �
&�0��:0 � ��B%H"�"!O#%')�S�;6q0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ) �

#7#7#



����������
	

&�0��:0�� �?�;6DAF� *+� #7!)� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 )-�
&�0��:0�� #t(<!)!)�5H;("*+�"!$� 6 0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 )-�
&�0��:0(' jh#Z6)45��6)65I(<� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 )-"

&�0(' �d&N'D!$�5H;(��"!$*+� &�("*�(^0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 )-)
&�0('+0 � ��B%H"�"!O#%')�S�;6q0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 )-)
&�0('+0�� �?�;6DAF� *+� #7!)� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 )-*
&�0('+0�� #t(<!)!)�5H;("*+�"!$� 6 0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 * �
&�0('+0(' jh#Z6)45��6)65I(<� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 * �

&�0�" gY� 6D'5I(<��*��SH"!$�+AF� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 *-�
&�0�":0 � ��B%H"�"!O#%')�S�;6q0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 *-�
&�0�":0�� �?�;6DAF� *+� #7!)� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 * '
&�0�":0�� #t(<!)!)�5H;("*+�"!$� 6 0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 *-$
&�0�":0(' jh#Z6)45��6)65I(<� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �,+ �

&�0�$ �h&GJ("B7#Z6D�M*+�M*+� 6D� ��A�� &�T+��0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �,+ $
&�0 & #t�;&�45B7��65I(<� 0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�,+

� � �c� � � � � ���	:� 
�
0

):0 � V?� 6)���S�i*�("6G48�;&�'D!$#%P���#��4<I�"� 6 0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-�-�
):0�� �d6DAF� 45#��c45(��4<I(<�E*��`A�!)�"'D��48�;B%�;6s0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-� �
):0�� #t�;&�48!)�5')#�� (��4<I(<��*+�MA�!)�"'D��48�;B%�;6�0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-� '
):0(' % !$(<P�("BZT+�S/���')�+!)�r0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �-� $

� � � �c��������� ������� � 	@�;�c� �.��� 	�����	:� 
2���
�C0 � 
 &+/�!$(�k � 6D'D!$��')�+!$(S*+�M48�;�SAF�;&+� &�'D� 6 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-)

��0 � 0 � 
 &�'D!)��*�� �4<I(<� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-)
��0 � 0�� 2
BZ��u:��*��M*�("*+�;6\0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-)
��0 � 0�� #=�;�SAF�;&+� &�'D� 6G6)#7�SAcB%� 6 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-)

�C0�� jh�5AF� &�* �� &�45#Z("6G�8u�'D�5!$&�("6m0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-*
��0��:0 � #=�;�SAF�;&+� &�'D� 6G*�#7& �("�E#748�;6\0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � � +
��0��:0�� gh!$(</��;6G� 6D'�J(<')#748�;6Y0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-�

�C0�� 
 &+/�!$(�k � 6D'D!$��')�+!$(S*+�M6)#Z&�48!)�;&�#�� (��4<I(<� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-�
��0��:0 � 
 &�'D!)��*�� �4<I(<� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-�
��0��:0�� 9�#7&�48!)�;&�#�� (��4<I(<� 0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-�
��0��:0�� jh#Z(<H;&GJ�;6D')#748� 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-$

� � � �c��������� ������� � 	 � ����� � �;�0����� 
 .��
� 0 � 
 &�'D!)�:*�� �4<I(<��0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-)
� 0��s2 #7(<Pc#7B7#7*�("*�� 0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-)
� 0�� XY!$*+� �q0M0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � �-*
� 0(' gY� 6D'5I(<��*��SH"!$�+AF� 0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � ' �

#7[



����������
	

� � ���c���<Z���o��� 	p�;�c� � 	�� ��� 
 � .
#h0 � �hB%H"�"!$#7')�S� 0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � ' �
#h0�� ���;6DAF� *+� #%!$� 0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � ' �
#h0�� #U(<!)!)�5H;("*+�"!)� 6 0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � '-'

[



� ������� � � � �	��
 ����

�:0 � V?� B7(��4<I�"� 6�� &N'D!)��("6G45B7("6)6D� 6�*+�`�"!$*+� &�(��4<I(<�+0G0`0M0M0M0`0C0M0`0M0M0`0M0 � �
":0 � - !)�"'D��48�;B%�E&+�E48�;&�'D�8u�'D�i*+�C���RA�!)��48� 6)6D�+0Y0`0M0M0M0`0C0M0`0M0M0`0M0 ' +
":0�� - !)�"'D��48�;B%�E48�;&	��H;��!�J(<["� B 0 0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' �
":0�� #t�;�SAF�;6)#��4<I(<��*+�C("B7H"�"!$#%')�S�;650 0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 '-'
$:0 � #t�;�SA�(<!$(��4<I(<�e*+�UA�!)�"'D��48�;B%�;6 *��G48�;����&�#745(��4<I(<��*+���_(��.*�("*+�;63����P��

�"P�� � 48'D�;650t�h6G*���("6G45("�E("*�("6?#7&�/ �5!$#7�"!)� 6U*+����P��t48�;&�6D')#%')�+� � ����(
!$� *+�C*+�M48�;�e��&�#745(��4<I(<��*+�`�"P	�D� 48'D�;650E0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $ �

$:0�� �h��(M��� &�6)(<H"� �f48�;���C��� 48�;�SAF�;&+� &�'D�?("48')#%["���3L:��("&�*+�`!)� 48�5Pc# k
*�(MAF� B%�MA�!$�"'D�:48�;B%��!)� 48�5A�'D�"! ,.J���8u�� 45�+')("*�(e�S��*�#��c45("&�*+�`�C� 6D')("*��
*�� 6D'D�"0 0M0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $-�

$:0�� �.u:� ��A�B%��*�(?&+�"')(��4<I(<�`A�(<!O(?��� 48�;�SAF�;&+� &�'D�=T+�;6)A�� *�� #%!)�?L:�+�d*�#76 k
AF�;&�#7P�#7B7#�� (h[tJ(<!$#%�;6d6D�5!)[�#��48�;6 Ac(<!$(M�;6=45(<!)!)�5H;("*+�"!$� 6=48�"!$!)� 6DAF�;&�*+� &�'D� 650 $-�

$:0(' �.u:� ��A�B%� *�( &+�"')(��4<I(<� Ac(<!$(\��� 48�;�SAF�;&+� &N'D�l45(<!)!)�5H;("*+�"!nL:�+�
'D!O("&�6DAF�"!)')(p[=J(<!O#%�;6S6)�+P+k 48�;��A��;&�� &N'D� 6 �]�8u�� 45�+')(m��� ("B%H"�"!$#7')�S�
&��E*+� 6D')#7&��+0 0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $-�

$:0�" �.u:� ��A�B%�\*�(\&��"')(��4<I(<� A�(<!O(\��� 48�;�SAF�;&+� &�'D��T��;6DAF� *+� #%!)�WL:�+�
48�;&�48!)�5')#�� (E����(S�\J("L:��#7&�( *+�`� 6D')("*��;6�6)#Z�SA�B%� 650t0M0`0C0M0`0M0M0`0M0 $ '

$:0�$ �.u:� ��A�B%� *�( &+�"')(��4<I(<� Ac(<!$(\��� 48�;�SAF�;&+� &N'D�l45(<!)!)�5H;("*+�"!nL:�+�
48�;&�48!)�5')#�� ( (^4OT+�5H;("*�(b*�� ��� � 6D' JK �e��B%�^( ����(]�\J("L:��#7&�(�*��e� 6Dk
')("*��;6?6)#7��A�B%� 650=0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $-"

$:0 & V?�����8uFI(<�W� �sA�!)�"'D��48�;B%�;6^*+�n48�;����&�#745(��4<I(<�����_(��iA�!)�"'D��48�;B%�W48�<k
�����S�5')(�k �"P	�D� 48'D�i*�( 6D� 6)6 I(<�E*+�`48�;����&�#745(��4<I(<������P��=45(<PF�	�45("B7T��;6t�
��� &�6)(<H"� &�6�*+�M48�;&N'D!$�;B%�E48�;�S���S�5')(�k �"P	�D� 48'D�;6h*�("6G�S� &�6)(<H"� &�650 0 $-$

$:0�) - !)�"'D��48�;B%�;6?(<PF�5!)'D�;650Y0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 $ &
$:0�* �.u:� ��A�B%�C*+��&+�"')(��4<I(<� A�(<!$(M��� 45(<!)!)�5H;("*+�"!)k /�J(<P�!O#745(MA�(<!O(M�C� &�[�#%�

*��C����(S�S� &�6)(<H"� � &:��� A�!)�"'D��48�;B%�E48�;� [=J(<!O#7("6G45("��("*�("6 0 0M0`0M0 $-)
$:0 �,+ V?�5A�!)� 6D� &�')(��4<I(<��*��UA�("6)6D�;650��_(����h� A�("6)6)������P��
� J��B%')#%A�B%�;6 A�("6)6)�;6��

�_4��G6D� L:� �� &�45#7(�48�;&�')#7&:��(�*+�`A�("6$6D�;6�� �_*!�t48�;& �D��&�'D�E*+�`Ac("6)6D�;650 0`0M0 & �

[�#



� ������� � 	�� �
	�������

$:0 �-� V?�5A�!)� 6D� &�')(��4<I(<�i*�(�T�#Z6D'�J�"!$#7(e*+�`��� H"!$�+AF�+0��_(���� 6)A�� 45#��c45(��4<I(<�S*+�
T�#76D'�J�"!$#7("6e#7&�*�#%[:#Z*���("#76`��("#Z6e��� #Z*+� &N')#��c45("*+�"! *+�]A�!)��48� 6)6D��� ��P��
� 6)A�� 45#��c45(��4<I(<�^*+��T�#Z6D'�J�"!$#7("6�#7&�*�#%[�#7*���("#76d�E("#76�� J��B%')#%A�B7�;6U#7*+� &�')#���k
45("*��"!)� 6d*��GA�!)��48� 6)6D�;6�� �_4��3*�#%/ �5!$� &N'D� 63� 6)A�� 45#��c45(��4<I�"� 6d*��?T�#76D'�J�"!O#7("6
Ac(<!$(�*�#%/��5!)� &�'D� 6G#7*+� &�')#��c45("*��"!)� 6U*+�`A�!)��48� 6)6D�;6 ,�48�;� �"A�')#7�E#�� (��4<I(<�+0 & �

$:0 � � V?�5A�!)� 6D� &�')(��4<I(<�^*�(�T�#Z6D'�J�"!$#7(S*+����� A�!$�:48� 6)6)�+0 �_(��� 6DAF� 45#���45(��4<I(<�
*��UA�("6)6D�;63��("#Z63��� #7*+� &�')#��c45("*+�"!3*+�tA�!$�:48� 6)6)������P�� � 6DAF� 45#���45(��4<I(<�
*��dA�("6$6D�;6 �E("#76 � J��B%')#%A�B7�;6 #7*+� &�')#��c45("*+�"!)� 6
*+�dA�!)��48� 6)6D�;6�� �_4�� *�#%/��8k
!$� &N'D� 6U� 6)A�� 45#��c45(��4<I�"� 6?*+�YA�("6$6D�;6tA�(<!$(S*�#7/ �5!)� &�'D� 6U#7*+� &�')#��c45("*��"!)� 6
*��MA�!)��48� 6)6D�;6G48�;� �"A�')#7��#�� (��4<I(<�+0 0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 & �

&�0 � �d6D'D!$�+')��!$(^*+�E���E(^A�#7B7T�(�*���A�!)�"'D��48�;B%�;6C48�;��A�B%�5')("�S� &�'D��48�;&���k
H;��!$("*�(�0 0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 &-&

&�0�� #t�;�SAF�;&+� &N'D��T+�;6DAF� *+� #%!)�eA�(<!$(�� &N'D!)�5H;(���J(<["� B 0^0M0`0C0M0`0M0M0`0M0 )-�
&�0�� #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�H"� &dJ�5!$#748�EAc(<!$(S*�#%/_��65I(<����J(<["� B 0 0M0M0`0M0 )-�
&�0(' #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�H"� &dJ�5!$#748�EAc(<!$( � &N'D!$�5H;( ��J(<["� B 0@0M0M0`0M0 ) '
&�0�" #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!h*+�M48�;&	��!$�E(��4<I(<��A�(<!$(S� &�'D!)�5H;(���J(<["� B 0 0 )-"
&�0�$ #t�;�SAF�;&+� &N'D��T+�;6DAF� *+� #%!)�eA�(<!$(�� &N'D!)�5H;(E�"!$*+� &�("*�(�0=0C0M0`0M0M0`0M0 )-*
&�0 & #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$(S*�#%/_��65I(<� �"!$*�� &�("*�(�0E0C0M0`0M0M0`0M0 * +
&�0�) #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�H"� &dJ�5!$#748�EAc(<!$( � &N'D!$�5H;(��"!$*+� &�("*�(�0?0`0M0 * +
&�0�* #t�;�SAF�;&+� &N'D�GT��;6DAF� *+� #%!)�YA�(<!$(Y� &�'D!)�5H;(M48�:�5!)� &�'D��48�;� (Y[:#76)')(`*+�

H"!O�+AF�+0@0M0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 *-"
&�0 �,+ #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$( � &�[:#%�EA�(<!$( H"!$�+AF�+0�0C0M0`0M0M0`0M0 * &
&�0 �-� #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$( � &�'D!)�5H;(E(���� H"!$�+AF�+0 0`0M0M0`0M0 *-)
&�0 � � #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$(S#7&�#Z45#7("B7#�� (��4<I(<�S*+�C���RH"!$�+AF�+0o0`0M0 *-)
&�0 � � #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$(S#7&�#Z45#7(<!t��� 6D[<( � #7("�S� &�'D�+0\0M0M0`0M0 *-*
&�0 � ' #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$(S48�;�SA�B7�5')(<!?�S� 6D[<( � #7("�S� &�'D�+0o0`0M0 *-*
&�0 � " #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$(S#7&�#Z45#7(<!U(�����*�("& �45(S*+�M[�#76D')(�0F0`0M0 �,+-+
&�0 � $ #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$(S�e��*�("& �45(�*��`[:#76)')(�0�0C0M0`0M0M0`0M0 �,+��
&�0 � & #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$(S�e��*�("& �45(�*��`[:#76)')(�0�0C0M0`0M0M0`0M0 �,+ �
&�0 � ) #t�;�SAF�;&+� &N'D� 45(<!)!)�5H;("*��"!`A�(<!$(�&+�"')#��c45(��4<I(<�^*+� 6)#%')��(��4<I(<�^*+� �e��k

*�("& �45(�*+�`[�#76D')(�0 0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �,+ �
�C0 � jh���c&�#��4<I(<�E*+�S')#%AF��*�("6?45(<!$("48'D�5!�JK 6D')#Z45("6?*+� �c�+u:��*+�M*�("*+�;65030M0`0M0 � �-*
�C0�� �h� 48�;��A��;&�� &N'D�C6$#7�SA�B%� 6t48�;� (<A�� &�("6G��� 6D�5!)[�#��48�+0 0M0`0M0M0`0M0 � �-*
�C0�� �d6DAF� 45#��c45(��4<I(<��*+�S6D�5!$[:#��48�SL:�+�`48�;&�48!)�5')#�� (E����( *+�5AF� &�* �� &�45#7(��8u:k

'D�5!O&�(�*+�M��� 48�;�SAF�;&+� &N'D�"0 0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � � +
�C0(' �h� 48�;�SAF�;&+� &N'D��6)#7�SAcB%� 6`48�;� ��� 6D�5!)[�#��48� ����� *��5A�� &�* �� &�45#7(

�8u�'D�5!$&�(�0W0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � � +
�C0�" 9��5!)[:#��48�i*+��!)� 6D�;B7� �4<I(<��*+��45(<!O("48'D�5!�JK 6D')#745("6hA�(<!O(E48�;�SAF�;&+� &�'D� 6Y*�# k

&��("��#748�;650G0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � � �
�C0�$ �h� 48�;��A��;&�� &N'D�C48�;� *+�;#76U6D�5!$[:#��48�;6G�C*���("6U*+�5AF� &�* �� &�45#7("650\0`0M0 � �-�
�C0 & 2���& �4<I�"� 6?��')#7B7#%'�J(<!$#Z("6dAc(<!$( �"P�'D�5!?*+�M��� 48�;�SAF�;&+� &N'D�",c����( L���("B k

L:�+�5!?45(<!O("48'D�5!�JK 6D')#745(E�;� ����(S*��5A�� &�* �� &�45#7( �8u�'D�5!$&�(�0 0M0`0M0M0`0M0 � �-�

[�#7#



� ������� � 	�� �
	�������

�C0�) - !)�"H"!$("��(�P�("6D� ("*+�E&:��� 48�;��A��;&�� &N'D�C48�;��A��;6)'D�+0l0C0M0`0M0M0`0M0 � � '
�C0�* jY#7(<H"!O("��(E*+�`� 6)'D!$�+')�+!$(S*���48�;�SAF�;&+� &N'D������������0=0`0C0M0`0M0M0`0M0 � �-"
�C0 �,+ V?� 6)��B%')("*���*+�C����( �8u�� 45� �4<I(<��*+��48�;�SAF�;&+� &�'D�	�����
����0^0`0M0M0`0M0 � �-"
�C0 �-� jh� 6)48!O#��4<I(<�i*+�M6)�5!)[:#��48�;6UA�(<!$(S� 6)A��5!O(S6 JK &�48!)�;&�(��;�b("6)6 JK &�48!$�;&�(�0 0M0 � �-$
�C0 � �`jh� 6)48!O#��4<I(<�i*+�M6)�5!)[:#��48�SA�(<!$(�45B7#7� &N'D�M*+�`� 6)A��5!O(S("6)6 JK &�48!$�;&�(�0m0M0`0M0 � �-$
�C0 � �`jh� 6)48!O#��4<I(<�i*+��6)�5!)[:#��48�SA�(<!$(�&+�"')#��c45(��4<I(<�+0q0`0M0M0M0`0C0M0`0M0M0`0M0 � � &
� 0 � �h��(���� &�6)(<H"� � &:��� 45("&�("B #7&�6)#Z6D'D� &N'D�"0 0`0M0M0M0`0C0M0`0M0M0`0M0 � �-*
� 0����h��(���� &�6)(<H"� � *��`� &N'D!)�5H;(i(<'�J�;��#745(E� ��J(<["� B 0�0M0`0C0M0`0M0M0`0M0 � �-*
� 0�� XY!$*+� � 2�
 2 Xe0 0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � ' +
� 0(' XY!$*+� � 45("��6$("B 0+0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � ' +
� 0�" XY!$*+� � 'D�"')("B 0 0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � ' �
� 0�$ �d&N'D!$�5H;(\H;(<!$("&�')#7*�(\&�(W�S� 6)��( [�#76D')(W*�( *�#%/_��65I(<� �m*+�m�;�+'D!O("6

� &�'D!)�5H;("65030`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � ' �
� 0 & �d&N'D!$�5H;(�H;(<!$("&�')#7*�(�&:����( [�#76D')(S48�;� ���S� 6)�S�iB7#7*+�5!U*�(�*�#%/���65I(<�+0 � ' �
#h0 � #t�;�SAF�;&+� &N'D��T+�;6DAF� *+� #%!)�eA�(<!$(E48�;&�6D� &�6D�+0c0`0M0M0M0`0C0M0`0M0M0`0M0 � '-'
#h0�� #t�;�SAF�;&+� &N'D�M45(<!$!)�5H;("*+�"!GA�(<!O(S#7&�#745#7(<!t����(S#7'D�5!$(��4<I(<�E*+�S48�;&�6D� &�6D�+0 � '-'
#h0�� #t�;�SAF�;&+� &N'D��45(<!$!)�5H;("*+�"!CAc(<!$(^*+� 6D� �SAF� &�T�(<!`�^A�(<AF� B3*+��48���"!)k

*�� &�("*+�"! 0G0`0C0M0M0`0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 � ' "
#h0(' #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$( � ��#%')#7!G6)��6DAF� #%')("650 0`0C0M0`0M0M0`0M0 � ' $
#h0�" #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$( 'D!$("&�6)A��"!$')(<!?����( � 6D')#Z��(<')#%[<(�0@0M0 � ' $
#h0�$ #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$( 'D!$("&�6)A��"!$')(<!?����(S6)��6DAF� #%')(�0 0`0M0 � ' &
#h0 & #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$( 'D!$("&�6)A��"!$')(<!?����(S6)��6DAF� #%')(�0 0`0M0 � ' )
#h0�) #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�A�(<!$( 'D!$("&�6)A��"!$')(<!?����(S*+� 45#Z65I(<�+0G0M0`0M0 � ' )

[�#7#7#



� ������� � � � ��� ��� � �

":0 � 2��"!$��(<'D�;6h*+�M!)� 6D'D!O#��4<I(<�+0�0C0M0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 ' &
$:0 � XYA��5!O(��4<I�"� 6?("B%H"�"!�JK ')��#745("6UA�(<!O(S*+� 6)48!$#��4<I(<�i*+�M45(<!)!)�5H;("*+�"!$� 650.0M0`0M0 $ '
&�0 � #t�;�SA�(<!$(��4<I(<�m*+�n*+� 6D� ��A�� &�T+�@*+�]*�#%["�5!O6)("6�� J("L���#Z&�("6C[�#%!)')��("#7650

�oJ���S�5!$�;6G��("#%�"!)� 6�6)#%H;&�#��c45("� ["� B%�:45#Z*�("*+� 6G6)��A��5!O#%�"!)� 650=0`0M0M0`0M0 �,+ &
&�0�� �.(<!O#7(��4<I(<�r*+�;6M'D� �SAF�;6e*+�E#7*�(^�E["�;B%')(p*+������( �S� &�6)(<H"� � 48�;�

H"!O�+AF�;6G*+� �S( '�A�!)�:48� 6$6D�;650]0`0M0M0M0`0C0M0`0M0M0M0`0C0M0`0M0M0`0M0 �,+ &

#%u



� ��������
	��� �

��� ����� � 
 �������

����� � ����� �"!$#%'&!"�
���;6 J��B%')#Z�S�;6 ("&+�;6S("6)6)#76)')#7��k 6D�](r&QJK ["� B=H;B%�"P�("Bt(r��� ("����� &N'D�r�8u�AF�;&+� &�45#7("Bt*+�
&YJ���S�5!)�l*+�@�+')#ZB7#�� ("*+�"!)� 6i*+�p!)� *+� 6iAYJ�+P�B7#Z45("6E*+�p48�;����&�#745(��4<I(<�\*+�@*�("*+�;650 � 6 k
'D��48!)� 6)45#7��� &N'D�@/ �;#.#Z&�48� &N')#7[�("*+�bA�� BZ(]A��"Ac��B7(<!$#7*�("*+�e48!$� 6)48� &N'D�]L:�+�5!C*+�p48�"!)!)� #%�
� B7� 48'D!�J�;&�#748�+,�L:�+�5!U*+�;6t6D�5!)[�#��48�;6t*+�YA��+P�BZ#745(��4<I(<���`48�;&�6$��B%')(e*+�h#Z&+/ �"!O��(��4<I(<�+,�48�;�S�
(
(*),+�-.+0/ �C6D�"P�!$�5')��*+��(2143.57698:1<;=8>+?1<+0@ 0

� � !)� 6DAF�;6D')(pa(iA�!)��45�+!$(E*+� 6D� &�45("*+� ("*�(EAF�"!?� 6$6D�e&YJ���S�5!)�E48!$� 6)48� &N'D�S*+�e�+')# k
BZ#�� ("*+�"!)� 6h*+�C!$� *+� 6hAYJ�+P�B7#Z45("6G*+� 48�;����&�#745(��4<I(<�^*+�e*�("*+�;65,F("6)6)#76D')#Z��k 6D�C')("��PtJ� � (
��� *+� 6D� &�["�;B%[�#7�S� &�'D��("48� B%�5!$("*��+,�')("&�'D��� � L���("B7#7*�("*+�G48�;� � �fL:��("&�')#7*�("*+�",:*�("6
#Z&+/ !O(�k � 6D'D!$�+')�+!O("6U*+�M48�;����&�#745(��4<I(<�i��6)("*�("6U� � !$� *+� 6U� � H"!O("&�*+�`� 6)45("B7(�0

#=�;�S�?48�;&�6)� L�� �� &�45#Z(�,"'D�"!$&�(�k 6D�=(<'D!$(<� &N'D�t(G�+')#ZB7#�� (��4<I(<�?*+� 6)')("6 #7&+/�!$(�k � 6D'D!O�+')�+!$("6
Ac(<!$(e�;�+'D!$("6U(<A�B7#Z45(��4<I�"� 6GL����Y&QI(<��(�'D!$�:45(S*+�`48�"!)!$� #%�S� B%� 48'D!�J�;&�#Z48�e�M( Ac�+P�B7#745(��4<I(<�
*��?#7&+/��"!$��(��4<I(<�+0 ���;�S� ("*�("�S� &�'D�",+'��� � 6$#7*+�M48�;&�6D')#7')�QJK *�("6.48�;� 6)��48� 6$6D�M!)� *+� 6d� �
H"!O("&�*+�.� 6)45("BZ(?L:�+�d#7&�'D�5!Dk B7#7H;("� ("6 !$� *+� 6 B%��45("#76Q*�� �"!)H;("&�#�� (��4<I�"� 6 H"�5�"H"!O(��c45("�S� &�'D�
*�#76DAF�5!$6)("650

-
("6$6)(Y� &N'5I(<�M(Y6D�5!.*�� 6D� �+J(<["� B��`("B7(<!$H;("�S� &N'D��*�("6 (<A�B7#745(��4<I�"� 6 �8u+#76D'D� &�'D� 6.*+�=!)�8k
*�� 6hB7�:45("#76Y(�!)� *+� 6hH"�5�"H"!$(���45("�S� &N'D�i*�#76D'D!$#7P��QJK *�("6 0?��B7H;����("6Y*+� 6D')("6`(<A�BZ#745(��4<I�"� 6
48�;#Z&�45#7*+� � ��J(p48�;� (<AcB7#745(��4<I�"� 6S' JK Ac#745("6 *+�]!)� *+� 6e� � H"!$("&�*��i� 6)45("BZ(�,=48�;�S�rAF�"!
�8u�� �SA�B7�+, � 48�"!)!)� #7� � B%� 48'D!�J�;&�#Z48�+, AF�:*�� &�*+�^#7�S� *�#Z(<')("�S� &N'D�i6D�5!C(<A�B7#Z45("*�(](^'D� 4 k
&��;B%�"H;#7( �8u+#76D'D� &�'D�"0

�?�S� &�')("&N'D�+,�A�(<!$(e�;�+'D!$("6U(<A�BZ#745(��4<I�"� 65,�(e'D� 45&+�;B%�"H;#7(S*�#76DAF�;&QJK ["� B�� �R!)� *+� 6t� �
H"!O("&�*+�=� 6)45("B7(�!)�5["� B7(�k 6D�U#7&�("*�� L���("*�(GA�(<!$(�6D�5! !)� �+')#7BZ#�� ("*�(G&�("6
(<A�B7#Z45(��4<I�"� 6 ' JK A�#745("6
� � !)� *+� 6YB%��45("#7650 J� � 6)'D�e�]45("6D�]*�("6h(<A�B7#745(��4<I�"� 6YL:�+��� &�["�;B%["� � (i!)�5A�B7#745(��4<I(<�]*+�
Pc("6D� 6 *+�d*�("*+�;6QAc(<!$(U'D�;B%�5!��("&�45#7(?(U/_("B%')("6 �.�"P�'D� & �4<I(<�Y*+� ��� B7T+�"! *+� 6)� �SAF� &�T+�+0 
 6 k
'D�e("48�;&N'D� 48�`AF�"!$L:�+�G("6d'D� 45&+�;B%�"H;#7("6=*+��!)�5A�B7#745(��4<I(<�e*+� 6D� &�["�;B%[�#7*�("6.Ac(<!$(`!)� *+� 6d� �
H"!O("&�*+�Y� 6)45("B7(�&QI(<�SA�!)�"AF�"!$45#%�;&�("�R6)���c45#%� &�'D� 6tH;(<!$("&N')#Z("6G*+�`48���5! �� &�45#7(�*�(S#7&�/ �"!Dk
�E(��4<I(<�C&�(hA�!)� 6D� & �45(`*+�U("48')��("B7#�� (��4<I�"� 6 / !)� L:�+� &�'D� 63�G48�;&�48�"!)!$� &N'D� 65,:*+� 6D')#7&�("&�*+�<k 6D�
(<AF� &�("6Ma( *�#76)'D!$#%P���#��4<I(<�C*+�Y#7&+/��"!$��(��4<I(<�S#7�e�+'�J(<["� B��;�]�;&�*+�Y("B%H;����( #7&�48�:�5! �� &�45#7(oJ�
'D�;B7�5!$("*�(SAF� B%�;6U�+')#ZB7#�� ("*+�"!)� 6 0

�



����������� � �	� � � 
��� �

- �"!@�;�+'D!)�\B7("*��+,M( 'D� &N')(<')#%[<( *��r!)� �+')#7B7#�� (��4<I(<� *+�m6D�;B7� �4<I�"� 6 *+� 6D� &�["�;B%[�#7*�("6
� 6)'D!$#%')("�S� &�'D��&��b48�;&N'D�8u�'D�r*+��!)� *�� 6CB%��45("#765,
� &+/�!)� &N')(b�;6C&+� ["�;6e�"P�6D'�J("45��B%�;6�*+�8k
48�"!$!)� &N'D� 6C*�("6M45(<!$("48'D�5!�JK 6D')#745("6M*�("6M!)� *+� 6Y� � H"!$("&�*+� � 6)45("B7(�0S�?AF� 6)(<!M*���6D�5!)� �
/_��&�45#7�;&�("B7�S� &�'D�@#7* �� &�')#745("6^(l!)� *+� 6]B%��45("#765,�65I(<� /���&�*�("�S� &�')("B7�S� &�'D�p*�#7/ �5!)� &�'D� 6
� � 'D�5!$�S�;6e*+��/_("B%')("6e(bL:�+��� 6D'5I(<�n6)���D� #%')("6`�i� � 'D�5!$���;6C*+�p*+� 6D� �SAF� &�T+� L:�+�
AF��*+�?6D�5!d�"P�')#7*+�+0 ���;�S� ("*�("�S� &�'D�",+A�("6)6$(C(C6)�5!=&+� 48� 6$6�J(<!$#%�e48�;&�6)#7*+�5!O(<!d("6=45(<!$("4 k
'D�5! JK 6D')#745("6G*�("6?#7&�'D�5!Dk B7#%H;(��4<I�"� 6 ,�L����M#7&N'D!$�:*����5� � (SAF�;6)6)#%P�#ZB7#7*�("*+�h*+�`A�(<!)')#��4<I�"� 6?*�(
!$� *+�Y�M(S#7�SA�!)�5[�#76)#7P�#7B7#7*+("*��t*��Y(<'D!O("6D�;6U�M*+�`B7(<!)H;��!$( *+�YP�("&�*�( *�#76)A��;& JK ["� B ,NPF� �
48�;���S� #Z�SA�("48'D�S*+�S48!)� 6)45#7��� &N'D�S*+�S&YJ�����5!)�e*��Y&?J�;6U*�(C!$� *+�`&�( 48�;�SA�B%�8u+#7*�("*+�
*��;6e("B7H"�"!$#%')�S�;6S�+')#ZB7#�� ("*+�;650oXY��'D!$(n45(<!$("48'D�5!�JK 6D')#Z45(rL��+�]*�#76)')#7&+H;�+��("6 !)� *+� 6 � �
H"!O("&�*+�Y� 6)45("B7(S*+�Y!)� *�� 6UB%�:45("#Z6EJ�M( *�#7["�5!$6)#7*�("*��h*+�;6t6D� ��6U48�;�SAF�;&+� &N'D� 6 ,�*+� 6)*+�`(
45(<Ac("45#7*�("*+�`*+�Y4 J("B745��B%� (<�S/_(<P�!$#745("&�'D�",�A�("6)6)("&�*���AF� B7(�� &N')#Z*�("*+�YL��+�`("*��E#7&�#76D'D!O(
45("*�(���� *+� B7� 650

�?�r�S� 6)���p'D� ��A��+,.48�;���	�45(r')("�CPtJ� � (p6)�5! 48�;�e��� (n�+')#7BZ#�� (��4<I(<�p*��i� L:��# k
Ac("�S� &N'D�;6E*+� 48�;�SA��+')(��4<I(<��&GJ�;��("*�(�,=L��+�^AF�;6)6$�+� � 45(<A�("45#7*�("*+� 6E*+�^4 J("B745��B%�n�
48�;�e��&�#Z45(��4<I(<�\*�#%["�5!$6)("6���("6]B7#7�E#%')("*�("65,U�WL:�+�@/_( �n48�;�qL��+�p!)� *+� 6]B%��45("#76i�;&�k
*��E�8u+#76D')("� � 6)6D� 6�� L���#7A�("�S� &�'D�;6C�8u+#%P�("� ')("�CPtJ� � ("B%H;���E("6�*�("6�A�!)�"A�!$#%� *�("*+� 6
' JK A�#745("6U*+�`!)� *�� 6G� � H"!$("&�*+�`� 6)45("B7(�0

#=�;&N[.J� � � &N'5I(<�+,�A��"!]��� B7("*+�+,G("&�("B7#Z6)(<!EAF�"!$L:�+� J�nL����@("6]45(<!$("48'D�5!�JK 6)')#745("6
*�("6�!$� *+� 6e� � H"!O("&�*+��� 6)45("B7(p!)�5A�!)� 6)� &N')("� ��� A�!)�"PcB%� ��( Ac(<!$(@(p!)� ��')#7B7#�� (��4<I(<�
*�� 6D�;B7� �4<I�"� 6�*�� 6D� &N["�;B7[:#7*�("6S� � !)� *+� 6EB%�:45("#Z650W- �"!i�;�+'D!)�mB7("*��+,�J�b48�;&�["� &�#%� &�'D�
#Z&N["� 6D')#7H;(<!M("6Y!$( �"I�"� 6M*+�^6)��48� 6$6D�^*�("6`(<A�B7#745(��4<I�"� 6M'D!$("*�#745#%�;&�("#76�*��e!$�5A�B7#745(��4<I(<�^*+�
#Z&+/ �"!O��(��4<I(<�S�8u�#Z6D'D� &N'D� 6?� � 6)#Z6D'D� ��("6G*�#Z6D'D!$#%P�� JK *+�;6.� � H"!$("&�*+�`� 6$45("B7(�0

� � A�!$#7��� #%!)�MB7�+H;(<!�,��8u�� �SA�B%�;6=' JK Ac#748�;6d*��h(<A�BZ#745(��4<I�"� 6='D�;B%�5!$("&�'D� 6U(C/_("B%')("6U48�<k
�e��&�6Q� � !)� *�� 6 B%��45("#76Q65I(<��P�("6D� ("*�("6 � � A�!)�"'D��48�;B%�;6 *+�d*�#%/_��65I(<� ��J(<["� BN'D�"')("B7�S� &�'D�
�"!O*+� &�("*�(`�;��� � 'D!$("&�6$("4�4<I�"� 6=(<'�J�;�E#745("650.�h�CP�("6d("6 (<PF�"!$*�(<H"� &�65,�*+�G���:*+��(M6D�8k
!$� � 6D�;BZ� �4<I�"� 6
H"� &dJ�5!$#745("65,"A�!$�:45�+!O("� ("6)6D�5H;��!$(<!3(�48�"!)!$� 4�4<I(<�M*+�d��� B7(<!)H"��� 6DAF� 48'D!)�
*���(<A�B7#Z45(��4<I�"� 6h48�;� ��� � 6D/��"! �48�]� JK &�#7����AF�"!?A�(<!)'D� *+�;6�A�!)�"H"!$("�E("*+�"!)� 650 
 6D'D� J�
AF�;6)6�JK ["� BFAF�;#76t("�CP�("6?A�!)�"AF�"!$45#%�;&�("� ��� 48�;&��)��&N'D��*��`H;(<!$("&N')#Z("6G�8u�'D!)� ��("�S� &�'D�
/��"!)'D� 6SL:��("&�'D�\a(p48�;�e��&�#745(��4<I(<�r�^*+�5'D� 4�4<I(<�m*+�]/_("B%')("65,.L:�+�]65I(<�rL��+� 6)'5I�"� 6�4$T�(�["�
*�(bA�!$�"H"!$("��(��4<I(<�r*+�i6$#76D'D� ��("6 *�#76)'D!$#%P��QJK *+�;650^��48�;&�'D� 48� L:�+�",3A�(<!$(@*�#76DAF�;&�#%Pc#7B7# k
� (<!h� 6)6)("6?H;(<!$("&�')#7("6?/��"!)'D� 65,F65I(<��("6)6)����#Z*+�;6U("B%H;��&�6?A�!)� 6)6$�+AF�;6D'D�;6GL:�+�C&�("6?!)� *+� 6
� � H"!$("&�*+��� 6$45("B7(^�8u+#76D'D� &�'D� 6C6D�S!)�5["� BZ("�^, &�(b�S� B7T+�"!M*�("6CT�#%A?J�"'D� 6D� 6 ,QP�("6D')("&�'D�
�"A�')#7��#76D')("6 0

- �"!=�;�+'D!)��B7("*+�+,�("6=6D�;B7� �4<I�"� 6.�8u+#76D'D� &�'D� 6 � �f!)� *+� 6.� � H"!$("&�*��G� 6)45("B7(C'D� &�*+� �
(��"/��5!)� 48�5!G����#%'D��AF�;��45("6dH;(<!$("&�')#7("6UL:��("&N'D�ba(eL���("B7#7*�("*+��*+�h6)�5!)[:#��48�+,�BZ#7��#%')("&�*��<k
6)�3H"�5!$("B7�S� &�'D�d(U("6)6)�5H;�+!$(<! ����("#%�"! � 6D/��"! �48�+03�?���S� 6)�S�U'D� �SAF�+,<45(<!$("48'D�5!$#�� ("�Sk 6D�
AF� B7(�A�!)� *+�;��#Z& �("&�45#7( *+�e6D�;B7� �4<I�"� 6�� 6DAF� 4"JK �c45("6?A�(<!$(E45("*�(�A�!)�"PcB%� ��(�,�*+�e�S��*+�E(
')#7!$(<!3[�("&�')(<H"� �f*�(h6)� � �("&N')#Z45(M*�(Y#7&+/��"!$��(��4<I(<�`!)�5AcB7#745("*�(�0
- �"! �8u:� �SAcB%�+,;�8u+#76D'D� �
6)�;B7� �4<I�"� 6t*�#76D')#Z&N')("6d�`#7&�*+�5AF� &�*+� &�'D� 6.Ac(<!$( (C!)�5AcB7#745(��4<I(<�S*+� �c4$T+� #7!)�;65,�*+�h&��"' JK 45#7("6
��*+�MT�#%AF�5!)'D�8u�'D�+0

� 6D')(i*�#��c45��BZ*�("*+�`*+�C!$� �+')#7B7#�� (��4<I(<�i*�("6�6)�;B7� �4<I�"� 6�A�!)�5[�#7("�S� &�'D�C*+� 6D� &�["�;B%[�#7*�("6
� � L:��("B7L:�+�5!
*��;6 48�;&�'D�8u:'D�;6eJ�=� 6DAF� 45#7("B7��� &N'D�=H"!$( ["�U&�(��S� *�#7*�(U� � L��+�=("6 45(<!$("4 k
'D�5! JK 6D')#745("6 ' JK A�#745("6
*+�=����(G!$� *+� � � H"!$("&�*�� � 6)45("B7(h'D�"!$&�("� ("#7&�*�(?��("#Z6 &+� 48� 6)6�J(<!$#7(

�



����� � ����� 	�� � �	� � �

( 48�;&�6)'D!$� �4<I(<�S*+�Y6)#76D'D� ��("6t*+�Y!)�5AcB7#745(��4<I(<� *+�h#Z&+/ �"!O��(��4<I(<�+,�')("&N'D�SA�(<!O(�'D�;B7�5!��("&�45#7(
*��`/�("B%')("6�48�;�S��A�(<!O(S�S� B7T+�"!$#Z(e*��E*+� 6D� �SAF� &�T��+0

����� �
	��� % ��� � ���
jY(]( [<("B7#7(��4<I(<� *��;6�A�!)�"P�B%� ��("6hB%�5[<("&N')("*��;6�AF� B%�]*+� 6D� &�["�;B%[�#7�S� &�'D��*��e(<A�BZ#745(��4<I�"� 6
*�#76D'D!$#%Pc�QJK *�("6d��48�;&	�hJ(<["� #76?� � 6)#76D'D� �E("6G� � H"!$("&�*+�M� 6$45("B7(�,cPF� � 48�;����*�("6?A�!)�<k
AF�;6D')("6?*+�M6D�;B7� �4<I(<�S�8u+#76D'D� &�'D� 65,c� 6DAF� 45#7("B7�S� &�'D�`&+��L����M*�#��`!)� 6DAF� #%'D�S(S!$�5A�B7#745(��4<I(<�
*��M6D�5!)[�#��48�;65,+!)� 6)��B%')("� �;6?*��;#76tA�!)� 6)6$�+AF�;6D'D�;6t� � L:�+�C6D�`/_��&�*�("��� &N')( � 6D')(E'D� 6D� �

� �?PF�;� *+� 6)� �SAF� &�T+�G*+� ����(G(<A�B7#Z45(��4<I(<��&:��� 6)#76)'D� ��(G*�#76)'D!$#%P��QJK *+� � � H"!$("&�k
*+�Y� 6)45("B7(e!)� L:�+�5!UL����h�S6)��P+k 6)#76D'D� �E(C*+�`48�;�e��&�#745(��4<I(<����6$("*+�e&QI(<�S�"P�!$#%H;�+�
(�(<A�B7#Z45(��4<I(<�E(��+')#7BZ#�� (<!U��("#76UH;(<!$("&�')#7("6�*+��L����M("6?&+� 48� 6)6�J(<!$#7("6��

� 48�;�S�o(r48�"!)!$� 4�4<I(<��*+� *�#7/ �5!)� &�'D� 6S(<A�B7#Z45(��4<I�"� 6�*+�5AF� &�*+�^*+�^*�#%/��5!)� &�'D� 6 H;(�k
!$("&�')#7("6]AF�"!�Ac(<!)'D�r*+�W6)�+P+k 6)#Z6D'D� ��(l*+�r48�;����&�#745(��4<I(<�+,@J�m&+� 48� 6)6�J(<!$#7� L:�+�
� 6)6D�C6$#76D'D� ��( AF�;6)6)(S6)�5!?48�;&	��H;�+!O("*+�SA�(<!$( ')#%!O(<!UA�(<!)')#7*+��*�(S6D� � �("&�')#745(�*+�
A�!)�"P�B7� ��(�,+6D� &�*+�S("6U'D!$("*�#745#%�;&�("#76t45B7("6$6D� 6G*+�ML:��("B7#7*�("*+�h*��Y6)�5!)[:#��48��#7&�6)�	��k
45#%� &�'D� 650

�d� !)� 6)A��;6)')(�,����"P	�D� 48')#%["�]*+� 6D')(E'D� 6D�mJ��A�!)��45�+!$(<!?���E(S� 6D'D!$(<':J�5H;#7(]L:�+�MAF�5!$��#%')(
48�;&�48!)�5')#�� (<! A�!)�"'D��48�;B%�;6e*+�i48�;�e��&�#745(��4<I(<�n("*�(<A�'�J(<["� #Z6^a("6e&+� 48� 6)6$#7*�("*+� 6e*+�E*�#7/ �8k
!$� &N'D� 6`(<A�BZ#745(��4<I�"� 650 #=�;&�48!$�5')("�S� &N'D�", A�!)��45�+!$(�k 6D�e!)� ("B7#�� (<!Y� 6D'D� �"P	�D� 48')#%["�^48�;� �
*�� 6D� &N["�;B7[:#7��� &N'D�E*�� �

� ����(S� 6)A�� 45#��c45(��4<I(<�E�S��*���B7(<!G*��M6D�5!)[�#��48�;6?*+�M*�#%/���65I(<� ��J(<["� B � � H"!$�+AF�;6G*+�
A�!)��48� 6)6D�;65,+45(<A�( �M*��Y*�� 6)48!)�5["�5!G("6U&+� 48� 6)6$#7*�("*+� 6t*+�Y���RB7(<!)H"� � 6DAF� 48'D!)�S*+�
(<A�B7#745(��4<I�"� 6 �

� ����(i(<!$L���#%'D� 48')�+!$(S� ��� 48�;&��D��&N'D��*+��#7&�/ !$(�k � 6)'D!$�+')�+!$("6?*+� ����� �	��
 ����A�(<!$(
48�;&�48!)�5')#�� (��4<I(<��*��?� 6DAF� 45#��c45(��4<I�"� 6U���:*���B7(<!)� 6.*+�hA�!)�"'D��48�;B%�;6t48�;&	��H;��!�J(<["� #7650

��A�!)� 6)� &N')(�k 6D�?� &N'5I(<�+,�48�;�S�M*+� �S�;&�6D'D!$(��4<I(<�C*�(Y[�#7(<P�#ZB7#7*�("*+�d*�(Y� 6D'D!$(<':J�5H;#7(�*+�G48�;&�k
48!$�5')#�� (��4<I(<�l*�� A�!)�"'D��48�;B%�;6i� 6)48�;B7T�#7*�(�,=��� 48�;&��D��&N'D�l*+�b48�;�SAF�;&+� &�'D� 6iL:�+� AF�<k
*�� � 6D�5!C48�;��P�#7&�("*��;6`A�(<!$(^/��"!$��(<!CA�!)�"'D��48�;B%�;6M*+�E*�#%/���65I(<� ��J(<["� B.("*�(<A�'�J(<["� #Z6�a(
6)� � �("&N')#Z45(�*+�M(<A�B7#Z45(��4<I�"� 650

����� ���0����� �����7!�� !������
X #t(<A JK ')��B%� �b#Z&N'D!)��*����S�;6e48�;&�48� #%'D�;6 *+�i48�;&	�c(<P�#7BZ#7*�("*+� �E'D�;B7�5!��("&�45#7(@( /_("B%')("65,
(<A�!)� 6D� &�')("&�*+�C(Y!)� *���&�* �("&�45#Z(�48�;�S�e����(Y� 6D'D!O(<'�J�5H;#Z(MH"� &=J�5!$#745(CA�(<!$(Y�"P�'D� & �4<I(<��*+�
6$#76D'D� ��("6�'D�;B%�5!$("&�'D� 6 (b/_("B%')("650pjh#Z6)45�+'D� � k 6D�]L:��("#76M�;6eA�!$�"P�B%� ��("6CH"� &dJ�5!$#748�;6S&�(
48�;&�48!)�5')#�� (��4<I(<�]*+�M6D�;B7� �4<I�"� 6?*+�`!)�5A�B7#Z45(��4<I(<��*�("&�*+�SA�(<!$')#745��B7(<! �� &+/_("6D�C(<��Ac(<!$("*�#%H<k
�E(h*�(�*�#7/���6 I(<� ��J(<["� B�� � H"!$�+AF�;6 *+�=A�!)��48� 6)6D�;6 48�;�S�M���E(?/��5!)!$("�S� &�')(Y("*+� L:��("*�(
a(E48�;&�48!)�5')#�� (��4<I(<�]*+�M6D�5!)[�#��48�;6U!$�5A�B7#745("*+�;6 0

�



����� � 	 ��� �� ���  � � � �
	 � 	

�?� #t(<A JK ')��B%� �`�8u+("��#7&�(�k 6)��� � *+�5')("B7T+�h���f6$#76D'D� ��(�*�#76D'D!$#7P��QJK *+�h� � H"!$("&�*+�
� 6$45("B7(�,N48�;� P�("6)�t&�("636)��("6345(<!$("48'D�5!�JK 6D')#745("63�G&+�;6 !$� L���#Z6)#%'D�;6
*�("636)��("63(<A�BZ#745(��4<I�"� 65,
(<A�!)� 6D� &�')("&�*+�<k 6D���bA�(<!$("*�#%H;�E(^*�(^*�#%/_��65I(<� ��J(<["� B3� � H"!$�+AF�;6`*+�SA�!$�:48� 6)6)�;6C48�<k
���i����(E/ �5!$!$("�S� &�')(i*+� 6)� �+J(<["� B
A�(<!$(i(i6$��(�A�!$�"H"!$("��(��4<I(<�+0M9�I(<�i*+� 6$48!$#%')("6h&+� 6D'D�
45(<A JK ')��B%�b*�#%["�5!$6)("6�'D� &N')(<')#7[�("6 *+��6D�;B7� �4<I(<�n*+�;6�A�!)�"P�B%� �E("6M� &�48�;&�'D!$("*+�;6e� � 6)#76 k
'D� �E("6e*�#76D'D!$#%Pc�QJK *+�;6Y� � H"!$("&�*+��� 6)45("B7(�,.*�("6�L:��("#76e6D�EAF��*+�i#Z*+� &N')#��c45(<!�(p#7*+� #7(
48�;�e��� *+�h!)� B7(�u+(<!U("6tH;(<!$("&�')#7("6U�"/��5!)� 45#7*�("6Ma( (<A�B7#745(��4<I(<� A�(<!O(��"P�'D�5!G��� *�� 6D� � k
AF� &�T�� 6$�+AF�5!$#%�"! 0

X #U(<A JK ')��B%� 'p(<A�!$� 6D� &N')(n���E(b!)�5[�#765I(<�n*+�]*�#%["�5!$6$("6�(<!$L:��#%'D� 48')��!$("6C�^#7&�/ !$(�k
� 6)'D!$�+')�+!$("6S*��]6$�+AF�"!)'D�oa(r48�;&�48!)�5')#�� (��4<I(<�l*+�^A�!)�"'D��48�;B%�;65,=#7&�45B7��#Z&�*+�@(n� 6)'D!$(<')#���k
45(��4<I(<� � � 45("��("*�("65,�A�!$�"H"!$("��(��4<I(<�eA��"!d�"P	�D� 48'D�;6t�?!)� *+� 6=("48')#%[<("65,�6D� &�*+�e48�;�SA�(�k
!O("*�("6.� �f'D�5!$�S�;6 *�(`AF�;6)6)#%P�#ZB7#7*�("*+�=*+�G48�;&	��H;��!$(��4<I(<�e*��;63A�!)�"'D��48�;B%�;6d!)� 6)��B%')("&�'D� 6
AF�"!UA�(<!$'D�C*+�;6UA�!$�"H"!$("��("*+�"!)� 6?*+�C(<A�B7#Z45(��4<I�"� 650

X #t(<A JK ')��B%� "o#7&�'D!)��*���� � 48�;&�48� #%'D�W*+�pA�!)�"'D��48�;B%�;6]*+�n48�;����&�#745(��4<I(<�W48�;&�k
�cH;�+!�J(<["� #76 48�;�S�m�nA�(<!O("*�#%H;��(p("*+� L:��("*+� a(pA�!)�"H"!$("�E(��4<I(<�o*+�^6)#76D'D� �E("6S*�#76D'D!$#%k
Pc�QJK *+�;6d� �RH"!$("&�*+�Y� 6)45("BZ(�0 - (<!$(e�S�5/ � #%'D�lJ�M(<A�!$� 6D� &N')("*�� ��� �S�:*�� B%�e*��5')("B7T�("*+�
Ac(<!$( ��� 6$#76D'D� ��( *�#76D'D!$#%Pc�QJK *+�+,F6D�"P�!)�E�bL���("B.6D�E*+����&+�SA�!)� 45#76$("�S� &N'D�E�@L:�+��6D�
� &�'D� &�*+�bA��"!SA�!)�"'D�:48�;B7�o*+� 48�;�e��&�#745(��4<I(<�+0 j�����&+�8k 6D�b� &�'5I(<�o�mL:�+� J�b��� A�!)�<k
'D��48�;B%�n*+�i48�;�e��&�#Z45(��4<I(<�n48�;&���H;�+!�J(<["� B=�]L���("#Z6M�;6 ("6DAF� 48'D�;6e!)� B%�5[<("&N'D� 6eA�(<!$(b�;6
� 6)A�� 45#��c45(<!.��48�;&�48!)�5')#�� (<! 0.2 #7&�("BZ�S� &N'D�",:(<A�!)� 6D� &�')(�k 6D�Y����(Y� 6DAF� 45#���45(��4<I(<�e�S��*���k
BZ(<! A�(<!$(MA�!)�"'D��48�;B%�;6d*���*�#%/_��65I(<� �hJ(<["� B ,:("*�� L���("*�(C(C6)�5!=�+')#ZB7#�� ("*�(Y� �fA�!)�"'D��48�;B%�;6
48�;&���H;�+!�J(<["� #76 0

X #t(<A JK ')��B%� $e(<A�!$� 6D� &N')(e����(�� 6D'D!$(<':J�5H;#7( Ac(<!$(�48�;&�48!)�5')#�� (��4<I(<��*+��A�!)�"'D��48�;B%�;6
48�;&���H;�+!�J(<["� #76 0��d� A�!$#Z�S� #%!)�SB7�+H;(<!�(<A�!)� 6D� &�')(�k 6D� ����(�#7&�/ !$(�k � 6)'D!$�+')�+!$(S*��C48�;� k
AF�;&+� &�'D� 6ML:�+�E*+����&+�S48�;�S�bAF��*+� � 6D�5!C48�;&�48!$�5')#�� ("*+�;6��E48�;�CPc#7&�("*+�;6M� J�;*���B%�;6
*�� �������	��
���50 �d� 6D�5H;��#7*�(�,F����(]#7&+/�!$(�k � 6D'D!$�+')��!$(E*+� A�!$�"'D�:48�;B%�;6`L:�+�S6)�+AF�"!)')(�(
48�;&�48!)�5')#�� (��4<I(<�^(<PF�5!)')(��"!$#7� &N')("*�(iAF�"!G�"P	�D� 48'D�;6Y*+�CA�!$�"'D�:48�;B%�;6h*+�e48�;����&�#745(��4<I(<�+,
AF�5!$�E#%')#7&�*+�oa("6 (<A�B7#Z45(��4<I�"� 6e48�;&���H;�+!$(<! ��� A�!)�"'D��48�;B%�p48�;� P�("6)��&�(b� 6)48�;B7T�(p*+�
���5')(�k �"P	� � 48'D�;6EA�(<!$(n45("*�(r�S� &�6)(<H"� �^0o2 #7&�("BZ�S� &N'D�",d(<A�!)� 6D� &�')(�k 6D� ����(n#7&�/ !$(�k
� 6)'D!$�+')�+!$(o*+� !)�5A�!$� 6D� &N')(��4<I(<� *+�bT�#76D'�J�"!$#7("6E*+� A�!)��48� 6)6D��48�;�S�o� B%� ��� &N'D� 4$T�(�["�
Ac(<!$(S(�#7&�'D�5!Dk �"AF�5!$(��4<I(<��� &�'D!)�C*�#7/ �5!)� &�'D� 6G�\J�;*���B%�;650

X #t(<A JK ')��B%� &]*+� �S�;&�6)'D!$( ( 48�;&�48!$�5')#�� (��4<I(<�p(<PF�5!)')( ���"!$#%� &�')("*�(^AF�"!M�"P	�D� 4 k
'D�;6 48�;� P�("6D��&�("6e#7&+/�!$(�k � 6D'D!$�+')��!$("6C*+� #t(<A JK ')��B%� $:,.*+�EA�!)�"'D�:48�;B7�;6e*��i*�#%/_��65I(<�
45���SA�!$#7&�*+�e("6G� 6DAF� 45#��c45(��4<I�"� 6?*�� #t(<A JK ')��B%� ":0

2
#Z&�("B7�S� &�'D�?� #t(<A JK ')��B%� )C!)� 6)���S���;6=!)� 6)��B%')("*��;6 �Y48�;&�45B7��6 I�"� 65,�A�!)�"AF�;&�*+�<k 6D�
� &�'5I(<�hA��;6$6 JK ["� #76QBZ#7&�T�("6Q*�� #7&�["� 6D')#%H;(��4<I(<�`L����.AF�:*+� � 6D�5! �8u�A�B%�"!O("*�("6 &�(�6D� L:� �� &�45#7(
*�� 6D')(S'D� 6D�"0

'



� ��������
	��� �

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

� ������� � � 
 �� � � �

� ��� � ����� �"!$#%'&!"�
�h� 6)#76)'D� ��(S*+�`48�;�SA��+')(��4<I(<�i*�#76D'D!$#7P��QJK *�(pJ�M48�;&�6D')#%')�QJK *��eAF�"!U��� 48�;&��)��&�'D�S!)� B7(�k
')#7[�("�S� &�'D�E[<("6D'D�p*+�i48�;�SAF�;&+� &�'D� 6M')("&�'D�n*+��� 
 �
	��
 ���b48�;�S�@*�� ����� �	��
� �^L:�+�
&�(<')�+!$("B7�S� &�'D�]� 6D'5I(<�o6)� � � #%'D�;6 (n/_("B7T�(<! 0 � � �e��#%'D�;6S6)#76)'D� ��("65, (n/_("B%')(n*+�^���
48�;��A��;&�� &N'D�]A�!)� ["�:45(r(n#7&�*�#76DAF�;&�#%Pc#7B%#7*+("*+� *+�n6D�5!)[�#��48�nA�!)� 6D')("*+�+, A���*+� &�*��@#7&�k
45BZ��6)#%[.J� #7&�*���� #7!e(m���:*+�;6S*��^/���&�45#%�;&�("�S� &�'D�mB%� 6)#%["�;6�A�(<!$(n�;�+'D!)�;6i48�;�SAF�;&+� &�k
'D� 6��r6)#76)'D� ��("650 XY�+'D!)�;6�6)#76D'D� �E("6i� 6)'5I(<�lA�!)��� � 48')("*��;6]A�(<!$(�'D�;B%�5!$(<!)� � /_("B%')("65,
�E("6)45(<!$("&�*+�<k ("6�*+�S�S��*+� (^L����e� 6)�5!)[:#��48� & I(<� 6D� �)(^#7&N'D�5!$!)�;�SA�#7*��+, �;�r&�(]A�#%�"!
*�("6GT�#%A?J�"'D� 6)� 65,�#7&�'D�5!)!)�;�SAF� &�*+�<k ��#Z�S� *�#7(<')("�S� &�'D�M6D� � 45("��6)(<!?��("#Z6G*�("&+�;650

�?AF� 6)(<!�*+� � � ("B7H;����("6E��')#7B7#�� (��4<I�"� 6�(�#7&�*�#Z6DAF�;&�#%P�#7B%#Z*+("*+��6D�5!i("48� #7'D�@AF� B%�;6
��')#7B7#�� ("*+�"!$� 65,+�8u�#Z6D'D�C��� &hJ���S�5!)��48!$� 6)48� &N'D�S*+��(<A�B7#745(��4<I�"� 6�*+��6)#Z6D'D� ��("6?*��C48�;� k
Ac�+')(��4<I(<��� � L:�+�`��45��6D'D��*+�M����( #7&N'D�5!$!$�+A �4<I(<�S*+��6D�5!$[:#��48�lJ�C#Z&�("48� #%'�J(<["� B ,+AF�;&�*+�
� � A��5!O#%H"�SPF� &�6U��(<'D�5!$#7("#Z6G48�;&�6)#7*��5!�J(<["� #76t�;�b��� 6)�S�S[�#7*�("6GT:����("&�("6 0

#=�;�S�i48�;&�6D� L�� �� &�45#7(�, 6)�+!)H"�e(i&+� 48� 6$6)#7*�("*+��*+��(</��5!$#%!���*+� 6)� �SAF� &�T+��*+�e6)#76 k
'D� �E("6�*+�]48�;�SA��+')(��4<I(<�o*�#76D'D!$#%Pc�QJK *�(^6D�5H;��&�*+�r�S� *�#7*�("6�*+�^48�;&	��(<P�#7B7#7*�("*+��� *+�
�;6dA�!)���D� 48')(<!U*+�Y("48�"!$*+� 48�;� � 6)'D!$(<'�J�5H;#7("6UL�����B7T+�h48�;&	��!$("� �;6=48�;�SAF�"!)')("�S� &�'D�;6
*�� 6D� �D("*��;6G&�(SA�!$� 6D� & �45(S*+�`/_("B%')("650

� (<AcB7#745(��4<I(<�i*�("6G� 6D'D!$(<':J�5H;#7("6YH"� &=J�5!O#745("6�*��C48�;&	�c(<P�#ZB7#7*�("*+�`(���� 6)#76)'D� ��(�*+�
48�;��A��+')(��4<I(<�b*�#Z6D'D!$#%P�� JK *+�S!)� 6)��B%')("� &�(]#7&�'D!)�:*�� �4<I(<�^*+� !)� *���&�*��("&�45#7(�� � ("B%H;��&�6
*��;6 6D� ��6^48�;�SAF�;&+� &�'D� 650 �d�CPF�"!$(l�8u+#76D')("� 6D�;BZ� �4<I�"� 6^P�("6D� ("*�("6^� ��� 
��	��
� �
!$� *���&�*�("&�'D�",�6 I(<�e� 6)A�� 45#Z("B7�S� &�'D��#7&�'D�5!)� 6)6)("&�'D� 6t*+�eA��;&�'D��*���[�#76D')(C� 48�;&GJ�;��#748� ("6
6)�;B7� �4<I�"� 6UP�("6)� ("*�("6?(<AF� &�("6U� � �������	��
� �80

� 48�;&�48!$�5')#�� (��4<I(<�p*���L���("BZL��+�5!M6$#76D'D� ��(^48�;� 6D�5!)[�#��48�;6`!)� *���&�*�("&�'D� 6`#7�SA�B7#Z45(
AF�"!�J� � (��E("&��+'D� & �4<I(<�h*�(�48���5! �� &�45#7(Y*�("6 *�#%["�5!$6)("6
4 J�"A�#7("6 �8u�#Z6D'D� &N'D� 6 0 
 6D'D�h/�( �t*+�;6
��� 45("&�#76)�S�;6 *+� 6D')#7&�("*+�;6Q(G("6)6)�5H;�+!$(<!
� 6)6)(G48�:�5!��� &�45#7(�,;���E(GL���� 6D'5I(<�?/_��&�*�("��� &N')("B
&�( A�!)�"H"!$("��(��4<I(<��*+�M6)#76)'D� ��("6G*�#76)'D!$#%P��QJK *+�;6 'D�;B7�5!$("&N'D� 6�(S/_("B%')("650

"



� ��� � � � � � � � � � � ��� ��� 	

� ��� � �����2! 	 ����� � ! � 
�	�
���� �����������������
�h��( �S� *�#Z*�(�*���� �! �" 
$#&%(')% 	 
 	��S*+�`���R6)#76D'D� ��(�J�M���E(e(�[�("BZ#7(��4<I(<��*�( L���("B7#7*�("*+�
*��p6D�5!$[:#��48�pA�!)� 6)')("*+�@AF�"!S��� 6)#76D'D� �E(@*���!$("&N'D�]��� AF�5!�JK ��*+�@*+��'D� �SAF�p!)� B7(<')# k
[<("�S� &�'D�bB%�;&+H"�+0\� L:��("B7#7*�("*+��*�� 6D�5!)[�#��48�rAF�:*+�^6D�5!i( [<("B7#7("*�(r6D�5H;��&�*+�r[tJ(<!$#%�;6
48!O#%'�J�5!$#%�;6+* , � *-�.- �
/  ���
��_�� ���
	10 >@� *�#7*�( *+�i*�#76DAF�;&�#%P�#ZB7#7*+("*+�e48�;&N' JK &:��(@*+�E��� 6D�5!)[�#��48�+,3*+���c&�#7*�(

48�;�S�i(�A�!)�"P�(<P�#ZB7#7*�("*+�Y*+�E6$#76D'D� ��( /_��&�45#%�;&�(<!?48�;&+/��"!$�S�M� 6DAF� 45#���45("*+��*���k
!$("&�'D�C��� *�("*���#7&N'D�5!$[�("B%��48�;&�' JK &:�+�E*+�`'D� ��A��+0

/ 	:� � � �����;�20 >@� *�#7*�(�*�(�45(<Ac("45#7*�("*+��*+� �5[�#%')(<!M/_("B7T�("6`45(<')("6D'D!cJ� �c45("65, *+���c&�#7*�(
� � *+�;#Z6U6D� &N')#Z*+�;6��

# 0UA�!)�"P�(<Pc#7B7#7*�("*��e*+�E�@6)#76)'D� ��( & I(<�@/�("B7T�(<!�*+�E��� �S��*+�b45(<')("6D'D!�J� ��48�
A�(<!$( �E("��P�#%� &�'D�C*���!$("&N'D�M��� *�("*+��#7&�'D�5!)[<("B%��*+�`'D� �SAF���

#7# 0U45(<A�("45#7*�("*��M*+���5[�#%')(<!?����(C/_("B7T�( 45(<')("6D'D!cJ� �c45(SA�(<!$(e��6)#Z6D'D� ��( #7&�*��+k
� #7*�( AF� B%��("��P�#%� &�'D�"0

3 ���� �c�
 � ��_ �
���
	40 >@� *�#7*�(�*�(e*�#76)A��;&�#%P�#7B7#Z*�("*+�t*+�h��� 6)#Z6D'D� ��(e� � 'D�5!$�S�;6U*+�
("B%'D�5!$& �("&�45#7(Y� &N'D!$�U�;6.� 6D')("*+�;6 *+�G*�#76DAF�;&�#7P�#7B7#7*�("*+� �G#7&�*�#76)A��;&�#%P�#7B7#%*�("*+�", *+�8k
�c&�#7*�(=48�;���h(UA�!)�"P�(<P�#7BZ#7*�("*+� *+� &:��� #7&�6D')("&N'D� ��6)#76)'D� ��(U� 6D')(<!
*�#76DAF�;&QJK ["� B 0

� 	 � ����� � �����
���
	40 >@� *�#7*�(�*+�l'D� �SAF� &�� 48� 6)6�J(<!$#%�lA�(<!$(�!)�5A�(<!O(<!]��� 6$#76D'D� ��(
*+�5AF�;#76e*+�i���E(b/_("B7T�(�,.*+����&�#7*�( 48�;���n(@A�!)�"Pc(<P�#7B7#7*�("*+�S*+�i�r6)#Z6D'D� ��( ��J(
� 6D')(<!?!$�5A�(<!$("*+��("B%H;��� 'D� �SAF��*+�5AF�;#76U*�(S/_("B7T�(�0

- (<!$(@45("*�(b6$#76D'D� ��(�,
(b*+���c&�#��4<I(<�b*+�E48�;&��c(<P�#7B7#Z*�("*+� *+�5AF� &�*+��*�("6C�8u:AF� 48')(<')#%[<("6
*��;6G�+')#7B7#�� ("*+�"!)� 6t� � 'D�5!$���;6?*+�ML:��("B7#7*�("*+�`*+�M6D�5!)[�#��48�+0

�	�
���
� 5 �76 �982:� � � � �;�=<>�26@?!�2A
���S6D� &�')#7*+�S*+�Y(<')#7&+H;#%!U����(e�S�5')( � �R'D�5!$���;6U*+�`48�;&	�c(<P�#7BZ#7*�("*+�",3J�`&+� 48� 6$6�J(<!$#7( (
(�[�("BZ#7(��4<I(<�^�"P	�D� 48')#%[�(]*�("6hAF�;6)6)#7P�#7B7#7*�("*+� 6U*+�e/�("B%')(]*+� 45("*�(]��� *+�;6h[tJ(<!$#%�;6Y48�;� k
AF�;&+� &�'D� 6G*+�S6)#Z6D'D� ��( �`�S� 6D')��*���*�("6t!)� B7(��4<I�"� 6?� &N'D!)�`� B7� 6U� �R'D�5!$�S�;6�*+�`48�;&	�c(�k
Pc#7B7#7*�("*���* #=!$# * � - 0

-
(<!O(]�^�5/ � #%'D�+, ��� 6)#76D'D� �E(�*�� 48�;��A��+')(��4<I(<�b*�#Z6D'D!$#%P�� JK *�( AF�:*��e6D�5!�*+���c&�#7*��
48�;���i��� 48�;& �D��&�'D�E*+��� ���CBD% 	 �� � � L��+�CA�!)� 6D')("� *��5'D�5!$��#7&�("*��;6 ������BE%(F� � �O0#t("*�(
6)�5!)[:#Z*+�"!3AF�:*+�U6D�5!�,NAF�"!.6)��(Y["���",�45B7#%� &�'D�G*+�G�;�+'D!$�;6.6D�5!)[�#��48�;65,�A�� B7�YL:�+�U�C48�"!$!)� 48'D�
/_��&�45#7�;&�("�S� &�'D�@*+�p6)#76D'D� ��(@48�;�S�r��� 'D��*+�p� 6D'�J(@!)� B7("45#%�;&�("*��@48�;� �p48�"!$!)� 48'D�
/_��&�45#7�;&�("�S� &�'D��*+�;6G*�#%["�5!O6D�;6G6D�5!)[�#7*+�"!$� 6U*+�;6GL:��("#76G*+�5AF� &�*��"0

��6 	 �HG �I 	KJ�& L�I% 
 �b� &�'D!)�b6D�5!)[�#7*+�"!$� 6S65I(<�o&+�"!$�E("B7�S� &�'D� ("&�("B7#76)("*�("6 � � 'D�5!Dk
���;6`/���&�45#%�;&�("#76 0����^� &N')("&�'D�+,3&+� 6D'D��48�;&�'D�8u:'D�n#7�SAF�"!)')(]6D�"P�!)�5')��*+� ("&�("BZ#76)(<!`("6
*��5A�� &�* �� &�45#7("6.� �f'D�5!$�S�;6=*+�?48�;&	��(<P�#7B7#7*�("*+�",;&+��6)� &N')#7*��M� � L:�+�?("6=�S� *�#Z*�("6.*+�

$



� ��� � � � � � � � � � � ��� ��� 	

48�;&��c(<P�#7B7#Z*�("*+��*��M��� 6D�5!)[�#7*+�"!G65I(<��#Z& �c�+� &�45#Z("*�("6=A�� BZ("6=��� *�#7*�("6U*+�M48�;&��c(<P�#7B7#%k
*�("*+�M*+�M��� �;��'D!)�+0

j�� 6)'D���S��*+�+,3( ��
!' � 
r*+����� 6$#76D'D� ��(�,36D� &�*��b��� *+� 6D[�#%�b*�(b� 6DAF� 45#��c45(��4<I(<�
*��p6D�5!$[:#��48�nA�!$� 6D')("*+�nAF�"!e��� 6D�5!$[:#7*��"! ,�J�](p�8u�AF�;6)#��4<I(<�r*+�^��� � 6D')("*+�r#7&�'D�5!$&+�
#Z&�48�"!)!)� 48'D�+,��;� ��� ���"0d-
�:*��M� &N'5I(<��#7*+� &�')#��c45(<!Dk 6)�M48�;�S�E45("��6)(E*+���5!)!)��( ��
!' � 
]*+�
��� 6D�5!)[�#��48�EL:�+�MB7T+�`*+� �^�"!O#%H"� � * , � *-�.- 0

J� A��;#Z6CAF�;6)6 JK ["� Bd(p��48�"!)!��� &�45#7(r*+�]����(@/_("B%')(p�]48�;&�6D� L���� &N'D�^�5!)!$�p6D� � L:�+�
��48�"!)!$( ���E(�/_("B7T�(�,��WL��+�n("48�;&�'D� 48��6D�",Y(<AF� 6)(<!^*+� �5!)!)�+,h� 6)�5!)[:#��48�lA�!)� 6D')("*+�
AF� B%��6)#76D'D� �E(E� � L:�+� 6D'5I(<�]48�;&N')#7&:��(<!`(��"PF� *+� 48�5!Ea(E� 6DAF� 45#���45(��4<I(<�+,Q#7B7��6D'D!O("&�*+��(
AF�;6)6$#%P�#7B7#Z*�("*+�?*+�`�8u+#76D'��� &�45#Z(�*+�M6)#76)'D� ��("6 � �!' ����
! � ����
 ��
 ' � 
 � 0

�	�
����� � AD? 8 �L?�����7� �2A	��� 8 � � � �	� ��
 � 6 �� � ���
X �"P	�D� 48')#%["� /_��&�*�("�S� &�')("BY*+�lA�!)���D� 48'D� *��n��� 6)#Z6D'D� ��(�'D�;B%�5!$("&�'D�m(�/_("B%')("6 J�
*��5'D� 48')(<!=�h��("6)45(<!$(<!=�;��!$�5A�(<!$(<! �;6d�5!)!)�;6d("&N'D� 6=L:�+�?� 6D'D� 6=(<A�(<!)�	�45("�R48�;�S�e����(
/_("B7T�(r*��o6)#76D'D� �E(�0 - (<!$(m�o�5/ � #%'D�+,t��/���&�*�("�S� &�'D�m*+�bL:��("B7L:�+�5!S� 6D'D!$(<':J�5H;#7( *+�
'D�;B7�5!��("&�45#7(S*+�C/�("B%')("6�J�e(S#7&�'D!)�:*�� �4<I(<��*+� � � 	��  		J
  1�I% 
 * , � *-�.- 0

� ��("&�*+�]��� 6D�5!)[�#7*+�"!`*+�5AF� &�*���*+�S��� �;�+'D!)�^6D�5!$[:#��48�+,Q(]#7&�'D!)��*�� �4<I(<�^*+�e!)�8k
*���&�* �("&�45#Z(�6)#%H;&�#��c45(�L:�+���8u+#76D'D� � [tJ(<!$#%�;6Y6D�5!)[�#7*+�"!$� 6�(iA�!)� 6D')(<!)k B7T+�C� 6$6D�e��� 6)�S�
6)�5!)[:#��48�+0=9:� &�*+� � 6)6)� 6?6D�5!)[�#7*+�"!$� 6U#7&�*+�5AF� &�*+� &�'D� 6U&+��L:�+�M*�#��`!$� 6DAF� #%'D�ba("6G/_("B7T�("65,
&�("6?6)#%')��(��4<I�"� 6?� � L����CTGJ(�(EA��;6$6)#%P�#7BZ#7*�("*+�h*+�C(�Ac(<!)')#%!?*+�e��� 48�;&��)��&�'D�i*+��!)� 6 k
AF�;6D')("6 �8u:'D!O("#%!d(C!)� 6DAF�;6D')(C48�"!$!)� 48')(�,+(<A�� 6$(<!d*+�?("B7H;����("6 *�� B7("6.AF��*+�5!)� � & I(<�e6D�5!
�"P�')#7*�("6U�;�@� 6D')(<!)� � �5!)!$("*�("6 ,tJ�CAF�;6)6 JK ["� B ("6)6D�5H;�+!$(<!YL:�+�M�;6G�5["� &�')��("#76��5!)!)�;6�& I(<�
6)�`A�!)�"A�(<H;("� 48�;�S��/_("B7T�("6G*+��6$#76D'D� ��(�0

- �"!3�8u�� �SA�B7�+,"A�(<!$(h�5[:#7')(<!.(Y/�("B7T�(�*+�U��� 48�;�SAc�+')("*+�"!�J�G��6)("*�(h!)� *���&�* �("&�45#Z(
/ JK 6)#Z45(�, �+')#7B7#�� ("&�*+��[=J(<!$#7�;6M*�#76)48�;6MA�(<!$(]�;6CL:��("#76`6 I(<� �5/ � 48')��("*�("6C� � 6)#7�e��B%'��("&+�5�
'D��*�("6]("6�� 6)48!$#%')("6 0 �d� 6$#76D'D� ��("6�*+�n48�;����&�#745(��4<I(<� J�p��6$("*�(o!$� *���&�* �("&�45#7(m&+�
'D� ��A��+,3!$�5'D!$("&�6)��#7')#7&�*+�b(n�S� 6$��(@#Z&+/ �"!O��(��4<I(<�@!$�5A��5')#Z*�("�S� &�'D�iA�(<!O(@��("6$45(<!$(<!
/_("B%')("6�'D� �SAF�"!�J(<!$#7("6h*+��45("&�("B *+��48�;�e��&�#745(��4<I(<�+0MXY�+'D!O(�'�J� 45&�#745(�PF� � 48�;&�T+� 45#7*�(
J��(�!)� *���&�* �("&�45#7(i*+�S#7&+/��"!$��(��4<I(<�+,QL:�+� 48�;&�6)#76D'D�S&�(]�+')#ZB7#�� (��4<I(<�]*+�S6D�;��("6`*+� ["�8k
!O#��c45(��4<I(<���C* JK H;#%'D�;6G*+�CA�(<!$#7*�("*��hAc(<!$(�*+�5'D� 48')(<!h�M�5["� &�')��("B7�S� &�'D��48�"!)!O#%H;#%!G/_("B%')("6
� � L���("BZL��+�5!G��� 45("&�#76)�S�i*+�M(<!$��( �5� &�("��� &N'D�i�M'D!$("&�6)�E#76)65I(<�S*+�C#Z&+/ �"!O��(��4<I(<�+0

�f!)� *���&�* �("&�45#Z(i&+� 48� 6$6�J(<!$#7(]�S�;6M�lJ�5'D��*+�;6�48�;&�48!)�5'D�;6C��6)("*+�;6YA�(<!$(^*��5'D� 48')(<!
����("6)45(<!$(<!e�5!)!)�;6�*+�5AF� &�*+� � *��b')#%AF�b*+�E/�("B%')("6eL:�+�E6D�iA�!)�5'D� &�*+�E'D�;B%�5!$(<!e�i*+�
/_��&�45#7�;&�("�S� &�'D�M*+�C6)#76)'D� ��(�03� #7&�'D!)��*�� �4<I(<�M*+�U!$� *���&�* �("&�45#7(Y#7�SA�B7#Z45(�&+�C� &N')("&�'D�
45��6D'D�;6M("48!)� 6)45#Z*+�;65, AF� B%�^L:�+� J��&+� 48� 6)6�J(<!$#%� � 6D')(<PF� B%� 48�5!���� 48�;�SA�!$�;��#76)6D�]� &�'D!)�
�;6]45��6)'D�;6^*+� 48�"!)!)� &�'D� 6^*�(�/�("B7T�(�*+� 6)#76)'D� ��(o�n�;6]45��6D'D�;6^*��p�S� 45("&�#76)�S�;6]*+�
'D�;B7�5!��("&�45#7(S(S/_("B%')("650

�	�
����� � � 8 �2� ? �98 ��� � ������� � � < ��6@? ��A � < �26���2A
%
("&�'D�]("6Y/_("B7T�("6h48�;�S� ("6h/_("B%')("6YAF�:*+� � 6D�5!M45(<!$("48'D�5!$#�� ("*�("6Y� � 'D�5!$�S�;6Y*+� ���
48�;& �D��&�'D�]*+��Ac(<!��("�S�5'D!)�;6Y*+� �S��*+�i(�*+���c&�#7!?� 6D'D!$(<':J�5H;#7("6C(<A�!)�"A�!$#Z("*�("6 * � (<A0*-�.- 0
jh� 6D')("6=TGJ(M(C6)("B7#%� &�')(<! (C*�#76D')#7& �4<I(<�Y� &�'D!)�?/_("B7T�("6.P�� &�#%H;&�("65,;L:�+�?65I(<��("6 /_("B7T�("63AF�"!

&



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

Ac(<!$(<H"� � �`�;��#76$65I(<�+,+*�("6U/_("B7T�("6t��("B7#%H;&�("65,��;�^6D� �D(�,c(<!)P�#%'D!�J(<!O#7("65,�(���!$��(<')#%[<("6t�;�
Pc#�� ("&N')#Z&�("65,+L����C48�;&�*����5� � (S� 6D'D!$(<':J�5H;#7("6h*�#%/��5!)� &�45#7("*�("6U*+�`'D�;B%�5!��("&�45#Z(�0

� 48�;�SAF�;6)#��4<I(<��T�#%�5!�J(<!$L:��#745(n*+�p6)#76D'D� ��("6i#7&�'D!)�:*���� ��� & JK ["� BG("*�#745#7�;&�("BG*+�
48�;��A�B%�8u+#7*�("*+�"03-
�"!t�8u:� �SAcB%�+,:����(M/_("B7T�(�AF�"! A�(<!$(<H"� � *������ !)� B J�"H;#%�eAF�:*���#7&�k
*���� #%!d(e48�;�SAF�"!)')("�S� &�'D�S(<!)P�#%'D!cJ(<!$#%�C*+�Y6)#76)'D� ��(CL:�+�Y*+�5AF� &�*+�?*+�Y��� !)� B J�"H;#%��� 6 k
'D!O#%')("�S� &�'D�?48!)� 6)48� &�'D�GA�(<!$(Y�5')#ZL��+�5')(<! �5["� &N'D�;6 * #=!$# * � - 0 �d6D'D�U')#%AF�`*+�t/ � &GJ�;��� &+�;65,
� � L����G����(`/_("B7T�(YAF�;6)6)#7["� B7�S� &�'D�UP�� &�#%H;&�(Y*+�G��� 6)�5!)[:#Z*+�"! 48�;&�*�����a(`/�("BZT�(`��(�k
BZ#%H;&�( *+�`�;�+'D!)�i6D�5!)[�#7*+�"!iJ��48�;&�T�� 45#7*+��48�;�S� 
�� GL')% " � 
 F ���
 � 	�����
!' � 
 � 0

� ��� � � �0�����! �
�  % �	��
 � ��!$#%'&!"� �2� ��� �.� 	 ��� � !
�	������ � � � � 6� � �4� ��48 � � �
#t�;�S�`�S�:*�� B%�?A�(<!O(h��� 6)#Z6D'D� ��(h*+�U48�;�SA��+')(��4<I(<�M*�#Z6D'D!$#%P�� JK *�(��),;48�;&�6)#Z*+�5!$(�k 6D�t���
48�;& �D��&�'D��*��.A�!)��48� 6)6D�;6
6D� L:�+� &�45#7("#76Q�d#7&�*��5A�� &�*+� &N'D� 6 , #7&�'D�5!$B7#%H;("*��;6QAF�"! 45("&�("#76
*+�
48�;�e��&�#Z45(��4<I(<�+0 % ��*�(�(h48�;�e��&�#745(��4<I(<�Y� &�'D!)�dA�!)�:48� 6$6D�;6MJ�t�5/�� 48')��("*�(�AF�"! A�("6$6)(<H"� �
*��M�S� &�6)(<H"� &�6?AF� B%�;6U45("&�("#7650

#t("*�(mA�!)�:48� 6$6D� J�@����(m�\J("L:��#7&�(r*��b� 6D')("*+�;6 ,G6D� &�*+�o(o�8u:� 45� �4<I(<� *��b45("*�(
A�!)�:48� 6$6D�e*�("*�(eA�� BZ(�6)��(�T�#Z6D'�J�"!$#7(�,�L����h6D�`*+����&+�h48�;��� ����(�6)� L�� �� &�45#Z(S*�("6t6)��("6
'D!O("&�6)#��4<I�"� 6�*+�S� 6D')("*+�+,
�;�rA�("6)6)�;65, L:�+��AF��*+� � 6D�5!M� ��#Z6)65I(<�b*+����� &�6)(<H"� &�65, !)�8k
48�5A �4<I(<�i*+�M�S� &�6)(<H"� &�6G�;�b48�;�SA��+')(��4<I(<��B%�:45("B 0

�f48�;�SA�B7�5')(�45(<!O("48'D�5!$#�� (��4<I(<�b*+� 6)'D� ���:*+� B7��*+�5AF� &�*���("#7&�*�(E*+�^6)#7&�48!)�;&�#76)���
��*�("6U/_("B%')("6G("6)6)����#7*�("65,�')("&�'D�i*+�;6?45("&�("#76G48�;�S��*+�;6UA�!$�:48� 6)6)�;650

�	�����
� ���H� � 8 � � � A�� �
�h�s�S��*+� B%��6�JK &�48!)�;&+��("6)6)���S�nL:�+�@�8u+#76D'D� � B7#7�E#%'D� 6�PF� � 48�;&�T+� 45#7*+�;6�A�(<!O(o(
["� B7�:45#7*�("*+��!)� B7(<')#7[�(]� &�'D!)�EA�!)�:48� 6$6D�;6M�iA�(<!$(^� 'D� ��A��@*+�E48�;�e��&�#745(��4<I(<�+, �@L:�+�
6$#%H;&�#��c45(bL��+�i�8u�#Z6D'D����� 'D� �SAF�@H;B%�"P�("B=L��+�iAF�:*+�i6D�5!S48�;&�T+� 45#7*+�p48�;� ("B%H;����(
A�!)� 45#765I(<�+0

����� �S��*+� B%��("6$6 JK &�48!)�;&��+,�(h#7&+�8u+#76D'��� &�45#7(?*+�d��� !)�5/��5!)� &�45#7("BNH;B%�"P�("B:*+� 'D� �SAF�
6$#%H;&�#��c45(oL��+�p& I(<�oAF��*+� � 6)�5!i� 6D')(<PF� B%� 45#Z*+�;6iL:��("#76$L��+�5!�B7#7��#7'D� 6S')("&N'D� A�(<!O(o(
["� B7�:45#7*�("*+�`!)� B7(<')#%[<(S*+�;6UA�!)�:48� 6$6D�;65,�48�;�S�iA�(<!$( ��'D� �SAF��*+�M48�;�e��&�#Z45(��4<I(<�+0

J� ("#Z&�*�( AF�;6)6�JK ["� B 48�;&�6$#7*+�5!$(<! �S��*+� B%�;6e#7&N'D�5!O��J� *�#%�;65, � � L����iTGJ(@H;(<!$("&�')#7("6
�E("#76U/�!$("45("6 * j �
9 )-).- �;� � &�'5I(<�i(<AF� &�("6?A�!)�"P�(<Pc#7B JK 6D')#Z45("6 * � � *-$.- L:��("&�'D�na(S�8u+("4 k
')#Z* I(<�E*+�;6?!)� B J�"H;#%�;650t-
�"!:J� �^,��E�S��*+� B%�E("6)6�JK &�48!)�;&+� J���E��("#76?H"� &dJ�5!$#748��*+�M'D��*+�;65,
����(�["���SL:�+��� &�H;B%�"P�(i�;6h6$#76D'D� ��("6h6 JK &�48!$�;&+�;6?� 6D� ��#%k 6 JK &�48!)�;&��;6?&�(��S� *�#7*�(�� �
L:�+�h48�;&N')#7&:��(e&+� B%� 6d48�"!)!)� 48'D�SL���("B7L����5!d("B%H"�"!$#7')�S�eL:�+��'D� &�T�(C48�;���eA�!)� 6)6)�+AF�;6D'D�
(<AF� &�("6?��� 6)#76D'D� �E(�("6)6 JK &�48!)�;&+�+0


 6D'D�E/�( �C48�;� L����M6D� �D(����S�:*�� B%��("6)6 JK &�48!)�;&+�S����("#76GA�� 6$6)#7��#76)')(C� � !)� B7(��4<I(<�
(<�;6 A�!)� 6)6)�+AF�;6D'D�;6 L:�+�]65I(<�r/ � #7'D�;6S6D�"P�!)�]��� 6)#76D'D� �E(@!$� ("B ,.�^48�;�S�n')("Bt�r��("#76
(<A�!)�"A�!$#7("*��M(C� 6D')(<PF� B%� 48�5!tB7#7�E#%'D� 6.#7&+/��5!$#%�"!$� 6 �h*+� ���;&�6D'D!$(��4<I�"� 6=*+�?AF�;6)6$#%P�#7B7#Z*�("*+�"0

�����������! "�$#�%&�' "�)(* "%*+�,.-�����,.�/�1032"452"687)9;:	<&452"6>=�4@?BADCE <GFIH

)



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

�d� 48�;&�'D!$(<A�(<!)')#Z*�(�,"& I(<�^J� AF�;6)6�JK ["� B;48�;� ��� �S��*+� B%��("6)6 JK &�48!$�;&+�G!$("45#%��45#7&�(<! 6D�"P�!)�
A�!)�"A�!$#%� *�("*+� 6U'D� �SAF�"!$("#76h*+�e6)#76D'D� ��("6 ,c�]L�������'D�"!$&�(i#7&�("*+� L:��("*+�iA�(<!$(��;��'D!$("6
6$#%')��(��4<I�"� 650

�	������� � �26����A � � � 8 ��� � A.A.�7A
�h6t/_("B7T�("6U*+�`��� A�!)��48� 6)6D�S� 6)'5I(<�S!)� B7("45#%�;&�("*�("6UL��+�5!G48�;� 'D!$("&�6)#��4<I�"� 6U*��h� 6)')("*+�+,
L:�+�5!�48�;� ��� &N[�#%�m�@!)� 48�5A �4<I(<� *+�b�S� &�6$(<H"� &�6 * � % *-�.- 0 ����L:�+�@*�#��^!)� 6DAF� #%'D�
(l'D!$("&�6)#��4<I�"� 65,h��� A�!)��48� 6)6D�lA���*+�@/�("B7T�(<!�AF�"!�A�(<!$(<H"� �s�;� � &�'5I(<�W�5/ � 48')��("&�*+�
'D!O("&�6)#��4<I�"� 6G(<!$P�#%'D!�J(<!$#Z("6U*+�`� 6D')("*+�+0

���sA�!$�:48� 6)6)�WA���*+�n("#7&�*�(�/_("B7T�(<!^')("&�'D� &�(l!)� 48�5A �4<I(<� 48�;���\&+� � &N[�#%�\*+�
��� &�6)(<H"� &�65,�AF�"!��;�E#76)65I(<�lAF�5!$*+� &�*+�l�S� &�6)(<H"� &�65,?�;� � &�'5I(<�\(���!$��(<')#7[�("�S� &�'D�",
!$� 48�5P�� &�*+�S�M� &�[:#7("&�*+�S�S� &�6)(<H"� &�6�(<!)P�#%'D!cJ(<!$#7("650

�	������� � �26����A � � � � � � � A
�h� 45("&�("Bt*+�i48�;�e��&�#Z45(��4<I(<�rA���*+��/_("B7T�(<!eAF�"!��;�E#76)65I(<�+,3AF�5!$*+� &�*+�b�S� &�6$(<H"� &�65,
�;�b(���!$��(<')#%[<("�S� &�'D�",�*��+AcB7#745("&�*+�e�;� 48!$#Z("&�*+���S� &�6$(<H"� &�6G(<!)P�#7'D!�J(<!$#7("6 * � % *-�.- 0

�fAF�5!$*�(iAF�:*��e("#7&�*�(i6)�5!CL���("&N')#���45("*�(��e!$� B7("45#%�;&�("*�(]48�;� (]AF�;6)6$#%P�#7B7#Z*�("*+�
*��^/�("B7T�(@AF�"!SA�(<!$'D�b*+�;6SA�!$�:48� 6)6)�;65,d���E(n["���bL���� & I(<�m/_( � 6D� &N')#Z*+�r/�("BZ(<! ,dAF�"!
�8u�� �SA�B7�+,.*�(b!$� 48�5A �4<I(<�m*+�]����(b��� &�6)(<H"� � AF�"!e��� A�!)�:48� 6$6D�pL:�+��/�("BZT+�;�oAF�"!
Ac(<!$(<H"� �^0bjh� 6D'D�]�S��*+�@*+����&+�8k 6D�i45("&�("Bd6D� � AF�5!$*�("6�48�;�S�p��� 45("&�("Bd� � L:�+�
L:��("B7L:�+�5!Y�S� &�6)(<H"� � � &�[�#7("*�(](]��� A�!)�:48� 6$6D�^L��+� (�'D� &N')(]!$� 48�5P��5!M#Z&�*+���c&�#Z*�(�k
��� &N'D�",UJ��#7&+�5[�#%')( ["� B7��� &N'D�M!$� 48�5P�#7*�(�0

� �R'D�5!$�S�;6U*��hAF�5!$*�("6=*��Y��� &�6)(<H"� &�6U48�;&�[.J� � *�#76D')#Z&+H;��#%!.'D! �� 6?�S�:*�� B%�;6U*�#76 k
')#Z&N'D�;6+* � # � % *-$ - �
� 	:� �
� �3�  ���20 9:� ��� A�!)��48� 6)6D�r'D� &�')(m!)� 48�5PF�5!E#Z&�*+���c&�#Z*�("�S� &�'D����� &YJ���S�5!)�

#7&	�c&�#%'D�^*+���S� &�6)(<H"� &�6CL:�+�EB7T+� /��"!$("� � &�[�#7("*�("65, � &N'5I(<�p�b45("&�("B.&QI(<�@B7T+�
� &N'D!$�5H;(E(<AF� &�("6G��� 6)�+P 48�;&��)��&N'D���c&�#%'D�S*+� 6)6)("6G��� &�6)(<H"� &�650

� 	:� �
����� �5��� 0 9��p��� A�!)��48� 6)6D��'D� &N')(l!)� 48�5PF�5!]#7&�*+���c&�#7*�("�S� &�'D� ��� &YJ���S�5!)�
#7&	�c&�#%'D�E*+� �S� &�6)(<H"� &�6hL:�+� B7T+��/ �"!$("� � &�[:#Z("*�("65,F� &N'5I(<�]�^45("&�("B
� &�'D!)�5H;(�k
B7T+�M��� 6$�+P 48�;&��D��&N'D�S#7&	��&�#%'D� *+� 6)6)("6��S� &�6)(<H"� &�6 0

� 	:� �
�o_� �3�
Z� �20 XR45("&�("B � &�'D!)�5H;( (<AF� &�("6`��� 6)��P+k 48�;&��)��&N'D� �c&�#%'D��*�("6M�S� &�k
6)(<H"� &�6?� &N[�#7("*�("650

J� *+�C6$("B7#%� &�')(<!�("#7&�*�(SL��+��� J��B%')#Z�S��45("6D�i6)�C'D!$(<')(i*+�����E( /�("B7T�(SAF�5!$��("&+� &�'D�M�
&QI(<�C'D� �SAF�"!�J(<!$#Z(�,N� L��+��#7�SA�B7#Z45(`(C�+')#7BZ#�� (��4<I(<��*+��� 6D'D!$(<':J�5H;#7("6t/_��&�*�("��� &N')("B7��� &N'D�
*�#%/ �5!$� &N'D� 6G*�("6G6)#%')��(��4<I�"� 6�("&N'D�5!O#%�"!)� 650

�	������� � � � 6 � � � �������
�h6?6)�;B7� �4<I�"� 6�P�("6D� ("*�("6�� � ����� �	��
 ����*+�M'D�;B%�5!��("&�45#7(E(E/�("B%')("6?� � 6)#Z6D'D� ��("6h*�#76D'D!$#%k
Pc�QJK *+�;6=48�;&�6)#76)'D� � &�( ���>G1')% � 
 F ���
 �i*+�S�S� 6)�S�S6D�5!$[:#��48� � � [tJ(<!$#%�;6=A�!$�:48� 6)6)�;65,+A�(<!$(

*



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

("6$6D�5H;�+!$(<!hL��+�`�i6D�5!)[�#��48�E6D�C�E("&N':J� � *�#76DAF�;&QJK ["� BF(<AF� 6)(<!?*��M�5["� &N')��("#76G/_("B%')("650=�
48�;��A�B%�8u+#7*�("*+�=*�(�48�;&�48!)�5')#�� (��4<I(<�C*+� 6)'D�d')#%AF�h*+�=6)�;B7� �4<I�"� 6 A�!)� [.J� � *�(h&+� 48� 6)6$#7*�("*+�
*��M��("&N'D�5!h("6G!�J�5A�BZ#745("6G48�:�5!)� &N'D� 6��S� 6)�S�i&�( A�!)� 6D� & �45(�*+�`/_("B%')("650

��� 48!$#%':J�5!$#%�l*+�@48�:�5! �� &�45#7(�A�(<!$(���� 6)�5!)[:#Z*+�"!E!)�5AcB7#745("*+� J�nL����@(oT�#76D'�J�"!$#7(
*�(�6)��(e48�;��A��+')(��4<I(<��6D� �)( ')%( � 
 ��%����
!B �&' * ��� * + - ,+�SL:�+�h#Z&+/ �"!O��("B7�S� &�'D�h6$#%H;&�#��c45(�,
L:�+�t("6 T�#76D'�J�"!$#Z("6 *�("6 [=J(<!O#7("6
!:J�5A�B7#745("6 AF�;6)6)("� 6D�5!3#7&N'D�5!$A�!)�5')("*�("6
48�;�S�`����(rJ��&�#745(
T�#76D'�J�"!$#7(]L:�+� �;6C45B7#7� &N'D� 6M*�� 6D�5!)[�#��48�^[ �� � 48�;�S�b����(]48�;�SAc�+')(��4<I(<�@48�"!)!$� 48')(b*+�
��� 6D�5!)[�#7*+�"!G& I(<��!$�5A�B7#745("*+�+0

��6�� 6D'D!$(<':J�5H;#7("6b*+�@!$�5A�B7#745(��4<I(<� ("48')#%[<(o�;� *+�p�\J("L���#7&�("6�*+�@� 6)')("*+�;6]*+�5'D�5!Dk
�E#7&QJK 6D')#Z45("6 * 9�4$T0*-��P9-c�;�i� &�'5I(<�eAc("6)6)#%[<(M�;�iA�!$#7� J(<!$#%�<k 6D� 45��&�*GJ(<!$#%�;6 * � >r9 % *-�.- 65I(<�
*���("6M':J� 45&�#745("6SL:�+��("6)6D�5H;�+!$("� (p48���5! �� &�45#Z(b/��"!)'D�](<�p45����A�!$#%!)� � ("6�48�;&�*�#��4<I�"� 6
6$�	�c45#%� &�'D� 6+* gM9�*-$�P9- �
�S���c�l��N�� ���
	 � ��("B7L:�+�5!t#7&N["��45(��4<I(<�SA�!)��48� 6)6)("*�(CAF�"!t����(e*�("6=!:J�5A�B7#745("6iJ�Y')("� k

P=J� � A�!$�:48� 6)6$("*�( AF�"!G'D�:*�("6G("6G!�J�5A�BZ#745("6G48�"!)!)� 48')("6 0

����� 	�� � ��("B7L:�+�5! A�(<! *��.#7&N["��45(��4<I�"� 6
A�!)��48� 6)6)("*�("6 AF�"!QL���("#Z6)L����5! *���("6 !�J�5AcB7#745("6
*�#76D')#Z&N')("65,=J�MA�!)�:48� 6$6)("*+��AF�"!G("��P�("6?6D�5H;��&�*+��(��S� 6$��( �"!$*+� �^0

-
(<!O(m("6)6D�5H;�+!O(<!E(n�"!$*+� � � (r(<'D�;��#Z45#7*�("*+� J� /�!)� L:�+� &N'D� ��� &N'D�b��')#7B7#�� ("*+�p�
Ac(<!$("*�#%H;��(o*�(o*�#7/���6 I(<� ��J(<["� B�� � H"!$��A��;6i*+�bA�!)�:48� 6$6D�;6 * � #%! *-�E- 0 XY�+'D!)�;6EA�(�k
!O("*�#%H;��("6�6 I(<�m'D!$("&�6)("4�4<I�"� 6�(<'�J�;��#745("6 * -=9	� � *-"!-?�b�S��*+� B%�;6S*+�@48���5! �� &�45#Z(m� �
��� �\J�"!$#7(r*�#Z6D'D!$#%P�� JK *�(^A�(<!$')#7B7T�("*�( * V?> *-�!- ,tL:�+�^AF�:*+� � 6D�5!E!)� B7("45#%�;&�("*��;6�48�;�
*�#%/���65I(<����J(<["� B�* 2+!$# *-"�,�gM9�*-"E- 0

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

���
�  
��7� % ���� ���
�	��� �� � � <� A$���� � ���� � 6

 &+/��"!$��("B7��� &N'D�",�*�#%/_��65I(<� ��J(<["� BF6)#%H;&�#���45(CL:�+�h����(���� &�6)(<H"� �R�;�]4$T+�5H;(S(e'D��*+�;6
�;6]*+� 6)')#7&�(<'�J(<!$#%�;6E�;� � &N'5I(<�W& I(<�l4$T+�5H;( (l&+� &�T:���^0 �d�CPF�"!$(�& I(<��6D� �)( J�"P�[�#%�+,
��� 6$#76D'D� ��(��;&�*+�r6D� �)(lA��;6$6 JK ["� Bh(�/_("B7T�(l*+�n��� A�!)��48� 6)6D�lAF�"!�Ac(<!$(<H"� �q& I(<�
�"/��5!)� 48�lL���("#Z6)L����5!�H;(<!O("&N')#7("6p&+� 6D'D�m45("��A��+,M��� 6)�S�\48�;&�6)#Z*+�5!$("&�*+�\45("&�("#76 *+�
48�;�e��&�#Z45(��4<I(<� �hJ(<["� #7650r� *�#%/_��65I(<�p&+� 6D'D�]�S��*+� B%�pA�("6)6)(@�"P�!$#%H;(<'D�"!O#7("�S� &�'D��AF� B%�
� &�[�#%��6)��48� 6)6)#%["�C*�(C�S� &�6$(<H"� � (�45("*�(����f*+�;6d*+� 6D')#7&�(<'�J(<!O#%�;65,�48� &?J(<!$#%�C� � L:�+�?(
/_("B7T�(�*+�CA�!)�:48� 6$6D�C� ��#Z6)6D�"!dB7�5[�(e(CL:�+�?�5["� &�')��("B7��� &N'D�`("B%H;��&�6 *+�;6=*+� 6D')#7&�(<'�J(<!$#%�;6
&QI(<��!)� 48�5P�("� (E�S� &�6)(<H"� �^0

� 48�"!)!)� 4�4<I(<�S*+����� A�!)�"'D��48�;B%� *+�?*�#7/���6 I(<� ��J(<["� Bc!)� 6)���S�8k 6)�?AF�;#76 (<��!)� 6DAF� #%'D�
AF� B7("6tA�!)�"A�!$#%� *�("*+� 6 * � % * ' - �
� �0����
���
	 9:�h��� A�!$�:48� 6)6)��48�"!)!)� 48'D� *�#%/_��&�*��t����(M�S� &�6$(<H"� �^,�� 6$6)(C�S� &�6)(<H"� �

J�8k B7T+�`� &�'D!)�5H;�+�e&����R'D� ��A��i& I(<��*+�5'D�5!$��#Z&�("*+����("6 ��&�#%'D�+0

� � ���
_����
��� 	 9:�C����(��S� &�6$(<H"� �qJ�e� &N'D!)�5H;����(E��� A�!)��48� 6)6D��48�"!)!)� 48'D�+,�� 6)6)(
�S� &�6)(<H"� � J�S� &N'D!)�5H;���E(]'D�:*��;6`�;6YA�!)��48� 6)6D�;6M48�"!$!)� 48'D�;6C&:��� 'D� �SAF�^& I(<�
*+�5'D�5!$��#Z&�("*+����("6 ��&�#%'D�+0

�,+



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

� ��� 	��c����
��� 	 � ��("BZL��+�5!t�S� &�6$(<H"� � J�Y� &�'D!)�5H;�+�M(eL���("B7L����5!dA�!$�:48� 6)6)� &��e�\J(�u+# k
�S�E���E( ["���M�C(<AF� &�("6G6D�C/ �;# *�#7/���&�*�#7*�(CA�!)�5[�#7("�S� &�'D�"0

�	��� �
� � 8 � �4� � ��L��L�
�h� �;�+'D!)� ("6DAF� 48'D� !)� B%�5[<("&N'D�nA�(<!$(l( 48���5!$� &�45#7(l*+�p��� H"!$��A�� *+�p!:J�5A�B7#745("6 J�
(o�"!$*+� &�(��4<I(<�l*�("6E��� &�6)(<H"� &�6E!)� 48�5P�#7*�("6 0 jh�5AF� &�*+� &�*��m*+�;6�A�!$�"P�B%� ��("6S�p*+�;6
("B7H"�"!$#%')�S�;6h48�;&�6)#7*��5!$("*+�;65,cA���*+� � 6D�5!�'D�;B7�5!$("*+�;6Y*�#%/��5!)� &�'D� 6?H"!$("��6�*+�eB7#%PF�5!$*�("*��
&�(��"!$*+� &�(��4<I(<�]*�("6��S� &�6)(<H"� &�6h&���� A�!)��48� 6)6D�i!)� B7(<')#%[<("�S� &�'D�^a(�6)��(i*�#%/_��65I(<��� a(
6$��( � &N'D!$�5H;(E&+�;�+'D!$�;6UA�!)��48� 6)6D�;650

�?�"!$�E("B7�S� &�'D�",�("6dA�!)�"A�!$#%� *�("*+� 6d*+����� 45("&�("Bc� � 'D�5!$�S�;6t*+�?�"!O*+� &�(��4<I(<�S65I(<�
45BZ("6)6)#��c45("*��;65,�*�(S��("#76G/ !$("45(�A�(<!$(S(���("#Z6t/ �"!)'D� * � % * ' - �
� 	:��� �
�o�r�c� �
	:� � �"!$*+� � *+�C� &�'D!)�5H;(\J�e48�;��A�B%�5')("�S� &�'D�S#7&�*+�5AF� &�*+� &�'D�M*�(

�"!$*+� � *��M*�#%/_��65I(<�+0

����� 	�� / � / � 9:�G��� A�!$�:48� 6)6)�M48�"!)!)� 48'D��*�#%/���&�*+�t����(`�S� &�6$(<H"� ��� ("&�'D� 6 *+�
����(S�;��'D!$(�����,�� &N'5I(<��(�&+� &�T:��� A�!)�:48� 6$6D�E48�"!)!)� 48'D�WJ�C� &�'D!)�5H;�+�	��� ("&�'D� 6
*+�MB7T+�`'D�5!h6)#7*+� � &�'D!)�5H;�+�
�r0

����� 	��q�;� � � �0� 9:�b(o*�#%/���65I(<�r*+�b����(o�S� &�6)(<H"� ��� A�!)� 48� *+�@45("��6)("B7�S� &�'D��
(]*�#%/_��65I(<�i*��e���E(���� &�6)(<H"� ��� � ,�� &�'5I(<� (]&+� &�T:��� A�!)��48� 6)6D�]48�"!)!)� 48'D� J�
� &N'D!$�5H;�+�	���F("&N'D� 6�*+�CB7T��h'D�5!h6)#7*+� � &�'D!)�5H;�+�
�r0

�d6D')("6h45B7("6)6D� 6�/ �"!O��("� ���E(ET�#%�5!O(<!$L���#7(�,�&+�i6)� &N')#7*���� � L:�+�e#7&N[<(<!$#7("&�'D� 6?*��M�"!Dk
*�� �fL:�+�G'��� �RL��+��6D�5!d!$� 6DAF� #%')("*+�;6.&:����(M45BZ("6)6D�",:')("�CPtJ� �R65I(<�e&�(C6D�5H;��#7&N'D�"0 
 6D'D�
6$#%H;&�#��c45(hL:�+�U��� ("B%H"�"!$#%')���ML��+�U*+�5AF� &�*�(�*+�G����(Y*+� 6D')("63�"!$*�� &�(��4<I�"� 63AF�:*��=/_��&�k
45#7�;&�(<!h6)�"P�!)� ��� 45("&�("B
�E("#76?/��"!)'D� � ��� 45("&�("B
L:�+� 6)(<')#76D/_(��45(]����(i*+� B7("6hAF�:*+�
6)�5!?��6)("*+�SAF�"!?("B7H"�"!$#%')�S�;6GL:�+�M*+�5AF� &�*�("� *+�ML���("B7L����5!U�;�+'D!)�E��("#Z6t/ !$("48�+0

�?�;6�45("6D�;6�48�;&�6)#7*+�5!$("*��;6G&�(S6D� 4�4<I(<�]("&N'D�5!O#%�"! ,�(<AF� &�("6G6)�C(<PF�"!$*�(<!$("� �"!O*+� &�6
Ac(<!$45#7("#765,�AF� B%� L����h�5!O(S6D� �SA�!)�YAF�;6)6 JK ["� B�( !$�5�"!$*+� &�(��4<I(<�E*��Y("B7H;����("6U�S� &�6$(<H"� &�6
(<!$P�#%'D!$(<!$#Z("�S� &N'D�`AF� B%��("B7H"�"!$#%')�S�E*��`� &N'D!)�5H;(�0 �d6D')(S!)�5�"!$*�� &�(��4<I(<�EAF��*+�M6D�5!G/�� #%')(
*��E�S��*+�b*�#76)')#7&N'D�^AF� B%�;6C*�#%/��5!)� &N'D� 6CA�!)��48� 6)6D�;650�-
�"!:J� �^,.( 48�"!)!)� 4�4<I(<�r*+�i48�5!)')("6
(<AcB7#745(��4<I�"� 6E*��5A�� &�*+�^*+�o("48�"!$*+��*+� 'D��*+�;6S�;6�A�!)�:48� 6$6D�;6E*+�m6$#76D'D� ��(mL:��("&�'D� a(
�"!O*+� � *+�`� &�'D!)�5H;(E*��M�S� &�6)(<H"� &�6 ,��;� 6D� �)(�,�*+�C����( �"!$*+� � 'D�"')("B * � % * ' - �
����� 	��s��������� 9:�^L:��("#76)L:�+�5!S*+�;#76eA�!)��48� 6)6D�;6S48�"!$!)� 48'D�;6��\���@� &N'D!)�5H;("� *���("6

�S� &�6)(<H"� &�6�� ��� � ,:� &�'5I(<���^� &N'D!$�5H;(�� ("&�'D� 6U*+��� � 6D�Y�`6�J� 6D���M� &�'D!)�5H;(
� ("&N'D� 6h*+������0

���b�S��*+� B%� 48�;&�6)#7*+�5!$("*��+, ( H;(<!O("&N')#7(b*+�E����( �"!$*+� &�(��4<I(<�@'D�"')("B.A�("6)6$(^AF� B%�^� 6 k
')(<PF� B%� 45#Z�S� &N'D�m*��]��� 48�;&�6D� &�6D�m&�(p� &�'D!)�5H;(m*+�^45("*�(r��� &�6)(<H"� �^,=AF� B%�pL:�+�^(

��� 0 ���G���I "% -��"�B#������ # ,&���",�� 0;���I "� %&��  �"% � � , %I#�%�� ��!����#�" ,#�*%	� ��$&�1�%��%'&�(��� ,��)$ ��0 0;%��%
" �+*������1#�" ,��1, -���� % -��," 0;��"-�"%+.0/ , -��%&,. ," # ,'+ ��%��"0 ,�� 0;���I "� #�% ��� "1���2��,438� ��5'���	% ����" %6���	�10 ,
0;���1�",7$ ��0 -�%7�/�10 -��"%I#���� � %�&� # ,&���",�� 0;���I "�8�*��-����9�*���I "���*�� "%�1,.�/,&��0;�����",�$&���1�:�"��#B��;%"1�1,.�/�
����+" ,��1,&�/-+�"���" ,.0;���I "��-���� %;0;��� 0;%�-��"%I#B��� � %�.

�-�



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

�?� &�T����E(������ � % �"')("B
���

���
2�
 2 X ����� � 2�
 2 X 'D�"')("B
���

���
#t("��6$("B ����� � #t("��6)("BF'D�"')("B

2 #%H;�+!O( �:0 � �dVG� BZ(��4<I�"� 6G� &�'D!)�C("6?45BZ("6)6D� 6G*+�`�"!O*+� &�(��4<I(<�+0

6$��(�48�;&�48!)�5')#�� (��4<I(<�S� 6D'�J( B7#7�E#%')("*�(�a("6t48�;&�*�#��4<I�"� 6=�;&�*+�Y(C!)� 6)�;B7� �4<I(<�S*+� 48�;&�6D� &�6D��J�
AF�;6)6�JK ["� B 0

� �"!$*+� &�(��4<I(<�n'D�"')("BtL:��("&�*+�p48�;�CP�#Z&�("*�(p48�;� ("6e'D! �� 6 !)� 6)')("&N'D� 6S45(<'D�5H"�"!$#Z("6
*����"!$*+� &�(��4<I(<�+, AF�5!$��#7'D��("#7&�*�( 45BZ("6)6)#��c45(<!�("6MH;(<!$("&�')#7("6��"/ �5!)� 45#Z*�("6CAF�"!C��� 45(�k
&�("B � � 6)� #76Y45B7("6)6D� 6`*�#7/ �5!)� &�'D� 6 �_2 #%H;�+!$( �:0 � �O, L:�+�S65I(<�^&+�"!$�E("B7�S� &�'D� ("6`��6)("*�("6
Ac(<!$(@45BZ("6)6)#��c45(<!e("6 &+� 48� 6)6)#7*�("*+� 6 *+�i��� ("B%H"�"!$#7')�S�@�]("6 *�#76DAF�;&�#7P�#7B7#�� ("*�("6�AF�"!
48�;&�48!)�5')#�� (��4<I�"� 6Y*+�`A�!)�"'D��48�;B%�;6U�8u+#76D'D� &�'D� 650

�	��� ��� � � AD?����� � � � 8  � �7A
�h� �;�+'D!)� ("6DAF� 48'D� !)� B7�5[�("&�'D�WA�(<!$( H;(<!$("&�')#%!m( 48�:�5!��� &�45#7( *+�W��� H"!$��A�� *+�
!�J�5AcB7#745("6pJ��� 48�;&�T�� 45#7�S� &�'D�bL�����45("*�(^����(^*+� BZ("6Y'D� � *�(^48�;�SAF�;6)#��4<I(<� *+�^H"!$��k
AF�+0 � 6D'D� 48�;&�T+� 45#7��� &N'D�+,Q("B J� � *+� 6D�5!`&+� 48� 6)6�J(<!O#%�iAF�"!h�S�"')#%["�;6`*+��� &������5!$(��4<I(<�
��� &�*+�5!)�	�45("��� &N'D�e*+�;6d6)� ��6.�S� ��P�!)�;6SJ�?/_��&�*�("�S� &�')("B�6D�"P�!)�5')��*+�MAc(<!$(M("6)6D�5H;��!$(<!
6$#7����B%')("&+� ("�S� &�'D�M(S[�#%[�("45#Z*�("*+�`�M6D�5H;�+!O("& �45(�*+��6)#Z6D'D� ��( * � g *-� - 0

� ��48�"!)!��� &�45#7(^*+� /_("B7T�("6Y�S(]6)��(�!)�5A�(<!O(��4<I(<�b65I(<�^&�(<')�+!$("BZ�S� &N'D� !$( �"I�"� 6CA�(<!$(
L:�+�i�;6C� B%� ��� &N'D�;6e*+�bH"!O�+AF�b6D�i("B7'D�5!)� �^0b� #7&�45(<A�("45#7*�("*+�i*+��!)� 48�;&�T�� 48�5! L:�+�
����(b!�J�5AcB7#745(@/�("B7T��;��AF��*+�iB7�5[�(<!S�p!)� 6D'D�m*+�pH"!$�+AF�n(pP�B%��L��+� (<!�,
AF�"! �8u�� �SA�B%�+,
AF�"! /_("B%')(@*���� 6)A�(��48�r*+�^(<!$��( �5� &�("�S� &�'D�rA�(<!$(n("6)6)�5H;�+!$(<!�(p!)�5'D!$("&�6$��#76)65I(<�n*+�
��� &�6)(<H"� &�63Ac(<!$(Y(Y!:J�5A�B7#745(h/_("B%'D�;6)(�0.-
�"!3�;�+'D!)�MB7("*��+,N(YAF�;6)6)#%P�#ZB7#7*�("*+�.*��t*��5'D� 48')(<!
48�;���^/�("B%'D�;6$("6`!:J�5A�B7#745("6YAF��*+� B%�5[�(<!`(<� �S� 6$�S�^!)� 6)��B7')("*+�iAF�"!M#7&�45(<A�("45#7*�("*+� *+�
!$� ��&�#%!t�EL:�GJ�"!$��� &�� 48� 6)6�J(<!$#%�SAc(<!$(�("6)6D�5H;��!$(<!?(�48�"!)!$� 4�4<I(<��*+��6$#76D'D� ��(�0

� &+� 48� 6)6$#7*�("*+�r*+�rH;(<!$("&�')#7("6 L:��("&�'D�\(<�\("48�"!$*+�\6D�"P�!)�r(W48�;�SAF�;6)#��4<I(<�\*+�
H"!O�+AF�o6)�+!)H"�p("#7&�*�(oAF�"!$L����b(�#Z&�48���5! �� &�45#7(o(�� 6D'D�n&QJK ["� BGAF��*+� /_( �5�5!^48�;� L:�+�
A�!)�:48� 6$6D�;6�L:�+� *+�^�;�+'D!)���S�:*��n6)�5!$#7("� 48�"!)!$� 48'D�;6E/_("B7T+� �^,dAF�"!S�8u:� �SAcB%�+,dAF� B7(
#Z&�45(<A�("45#7*�("*��Y*��M!)� 48�;&�T+� 48�5!���B JK *+�5!G&:��� 6)#Z6D'D� ��(S*+�M!$�5A�B7#745(��4<I(<�SA�("6$6)#%[<(�0

��� �S� 45("&�#Z6)�S�]*+��H"� 6)'5I(<� *+�EH"!$��A�� �c45(�� &�45(<!)!)�5H;("*��]*��e#7&�6D�5!$#%!?&�� �c�+u:�
&��"!$��("BU*+� �S� &�6)(<H"� &�6S� &�'D!)�5H;�+� 65,U#7&�/ �"!$�E(��4<I(<�m*+�]H"� 6D'5I(<��*+�rH"!O�+AF�+, �;�\6D� �)(�,
��� &�6)(<H"� &�6�48�;&N'D� &�*+��(o[:#76)')(m("48')��("Bh*+�mH"!$�+AF�+0 X ���:*+��48�;�S��#76)'D� J�b/�� #%'D�
*��5A�� &�*+�`*+�M��� 48�;&��)��&�'D��*+�MA�!$� 6)6)�+AF�;6D'D�;6 * �`9�*-".- �

� 48�;�SA�!)�;�E#76)6D�S� &�'D!)�C48�"!)!$� 4�4<I(<�E�M[�#%[<("45#7*�("*+� �

� �



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

� ("48�"!$*+���
� �"!$*+� � *�("6U[:#Z6D')("6U� &�'D!)�C6)# ��48�;� �S� &�6)(<H"� &�6?&+�"!$�E("#76��
� #7&+/��"!$��(��4<I(<�E6$�+A�B%� �S� &�')(<!�a(�48�;�SAF�;6)#��4<I(<�E*�( [�#76D')( �
� (<!)!$("&�L:�+�M*+��6$#76D'D� ��( �M!$� 45�+AF�5!$(��4<I(<�E*+�`/_("B7T�("6��
� 6)�+AF�"!)'D�M*+�`Ac(<!)')#��4<I�"� 650

X �S�:*�� B%�o��("#76E�+')#7B7#�� ("*�� J�@�oL:�+� �"/��5!)� 48� �C%
 1� ���  9% � � � BD%�� � ��
!' * ��� ) &!- ,tL:�+�
H;(<!O("&N'D�M�"!O*+� �R'D�"')("B *�("6t[�#76D')("6t� &�'D!)�C6$#c�M("48�"!O*+��'D�"')("BQL:��("&�'D��(<�;6G6)��48� 6)6)�"!)� 6
�CA�!)� *+� 48� 6)6)�"!)� 6G*+�M45("*�(i����*�("& �45(S*+�`[�#76D')(�0

� ��� � % ����� � �� ��� �0�� � ! � �2� �0���.� 	 ��� � ���
�	������ � � � A �1� A.�
9+�+P	�)("48� &N'D�M')("&�'D�ma(S�"!$*+� &�(��4<I(<��*+�C�S� &�6)(<H"� &�6G�CH"� 6D'5I(<��*��MH"!$�+AF�+,�(<�i48�;��A�!)�<k
�E#76)6D� (<'�J�;��#Z48�b� � 'D!O("&�6)("4�4<I�"� 6e�pa(b48�:�5! �� &�45#7(b/ �"!$'D��� � �S� � J�"!$#7(^A�(<!$')#7B7T�("*�(�,
� 6)'�J(W(l&�� 48� 6)6)#7*�("*��p*+�r("48�"!$*��+,�AF� B%� L����n(lAF�;6)6)#7P�#7B7#7*�("*+�^*+�r("48�"!$*+� J�m����(
L:�+� 6D'5I(<�E/���&�*�("�S� &�')("BF� � 6)#76)'D� ��("6G*�#76)'D!$#%P��QJK *+�;650

XY6t*�#%["�5!$6D�;6=A�!$�"P�B%� ��("6=L����Y#Z�SA�B7#745("� ("48�"!$*+� AF�:*�� � 6)�5!=!$� *���� #7*+�;6=( ����(
/��"!$�e��B7(��4<I(<�E(<Pc6D'D!$("48')(�*+�M("48�"!$*+�i� � 6)#76)'D� ��("6?*�#Z6D'D!$#%P�� JK *+�;6=48�;&�T+� 45#7*+��48�;���E�
G ��� #I' �I� 
 	 � � �! � �& ���<0 �d6D'D�`A�!)�"PcB%� ��(mJ�C*+���c&�#Z*+�e6)�"P�!)�`��� 48�;&��)��&�'D��*+�`A�!)�<k
48� 6$6D�;65,�� � L:�+�C45("*�(i��� *�� B%� 6GA�!$�"AQI�"��#7&�#745#7("B7�S� &�'D�`��� [<("B%�"! 0 �h� ("B7H"�"!$#%')�S�
'D� � � &N'5I(<��L����M*+� 45#7*�#%!U��� [�("B%�"!�*+�M�S��*+��L����M6D� �D(�["�5!$*�("*+�ML:�+� �
� � ���
_����
��� 	 � *+� 45#76 I(<��*+�hL���("#Z6)L����5!d*+�;#76 A�!)��48� 6)6D�;6=& I(<�CAF��*+�?6D�5!t*�#%/��5!)� &�k

'D�"0

� �0����
���
	 9:�n��� A�!)��48� 6)6D� 48�"!)!)� 48'D�W*+� 45#7*+�p��� [�("B%�"!�,U� &N'5I(<� � 6)6D�p[<("B%�"!i/��;#
A�!)�"AF�;6D'D�SAF�"!?("B%H;���RA�!)��48� 6)6D�+0

� 	:���l_� � ������� % ��*+�S��A�!)��48� 6)6D��48�"!$!)� 48'D�i*+� 45#Z*+�`�8u�("48')("��� &N'D� ����( ["���"0

�	�����
� � � � ������2�� � A ��� 8 � AE� 6  �������
� #7�SAF�;6)6$#%P�#7B7#Z*�("*+��*+�^!)� 6)�;B7� �4<I(<�o*+�rA�!)�"P�B%� ��(n*+�m48�;&�6D� &�6D�mAF�"!���� ("B%H"�"!$#%' k
����*+�5'D�5!$��#7& JK 6D')#748� &���� 6)#76D'D� ��( ("6)6�JK &�48!)�;&+�SL:��("&�*+� AF� B%�S�S� &+�;6?���RA�!)��48� 6)6D�
AF��*+�]/�("BZT�(<!�AF�"!�A�(<!$(<H"� � / �;#?*+� �S�;&�6D'D!O("*�(nAF�"!E2 #76)4$T��5! , �	�:&�4$T\�@-
(<'D�5!O6D�;&
* 2
� - )-".- ,3�S� 6)���b48�;� 45("&�("#76 �hJ(<["� #7650 J� &�� � &N')("&�'D�nAF�;6)6 JK ["� B3!$� 6D�;B%["�5!C�@A�!)�<k
PcB%� ��(E("6$6)����#7&�*+��("B%H;��� 6)#7&�48!$�;&�#76)�S�i&+�i6)#Z6D'D� ��( * jhjM9�) &.- ,��;�@� &�'5I(<�]��6)("&�*+�
��� ("B%H"�"!$#%')�S�i& I(<��*+�5'D�5!$��#Z&QJK 6D')#748� * � X *-�.- ,cL��+�M("6$6D�5H;�+!$(�(S6$��( !)� 6D�;B7� �4<I(<�E48�;�
A�!)�"P�(<P�#7BZ#7*�("*+�h#%H;��("B ( � 0

% �;��("&�*+� � �q48�;&�6)#7*+�5!O(��4<I(<�\L��+�r(W*�#��c45��B7*�("*��b&�(l!)� 6D�;B7� �4<I(<� *�� 48�;&�6D� &�k
6)�^� � 6)#76D'D� �E("6`("6)6 JK &�48!$�;&+�;6Y!)� 6)#7*��e&�(^#Z�SAF�;6)6)#%P�#ZB7#7*�("*+�`*+��*��5'D� 48')(<!C/_("B7T�("6`*+�

� �



� ����� � � � ��  � �

A�!)�:48� 6$6D�;65, #tT�("&�*+!O(S� % �;�+�5H * #�% * '!-3(<A�!)� 6D� &�')(<!$("� �i���:*+� B7�i*+�e��� 6$#76D'D� ��(
("6$6 JK &�48!)�;&�� ("���S� &�')("*+�@48�;� 	���� � � � �� � � 	�� ��
 ' � 
� % � G��������I%�� � � ,3L��+�i(<A�� 6$(<!�*+�
AF��*+�5!)� � 48�;�S�5'D�5!Y��� &YJ���S�5!)��#7&	��&�#%'D� *+�`�5!)!)�;6U'D�"!O&�("� 6D�;B<J�+["� BF�E48�;&�6D� &�6D�+0

X ("B%H"�"!$#%')���M(<A�!)� 6D� &�')("*+��L:�+�U!)� 6)�;B%["�U�MA�!)�"PcB%� ��(Y*+�C48�;&�6)� &�6D�M("6)6)���S�G���
*��5'D� 48'D�"!h*�(S45BZ("6)6D����� *+���c&�#7*��eAF� B7("6tA�!)�"A�!$#%� *�("*+� 6��
� �������_�� ���
	 �1��� ��	 % ��*+�i�iA�!$�:48� 6)6)��L:�+�C/_("B7T+�rJ� #Z&+�5[:#7')( ["� B7�S� &�'D� 6)��6DAF� #%')("*+�

AF�"!G'D�:*��;6U�;6GA�!$�:48� 6)6)�;6G48�"!)!)� 48'D�;650

� � 	:�N��-����W_� 	 �  ��� ��	2�_��	:��� 	 � �����;� �3u+#76D'D�`��� 'D� �SAF� *��5A��;#Z6d*+�SL:��("B�("B%H;���
A�!)��48� 6)6D�E48�"!$!)� 48'D�i& I(<� J��6)��6DAF� #%')("*+� AF�"!G&+� &�T:���RA�!$�:48� 6)6)�E48�"!)!)� 48'D�+0

2��;#t')("�CPtJ� � *+� �S�;&�6D'D!O("*+�@� � * # � % * ' -UL:�+�]�r*+�5'D� 48'D�"!i*��i/_("B7T�("6 ��("#76 /�!$(�k
48� L:�+�b'D�"!$&�(mAF�;6)6 JK ["� B�(m!)� 6)�;B7� �4<I(<��*��oA�!)�"PcB%� ��(m*+�l48�;&�6D� &�6)�l&:��� 6$#76D'D� ��(
("6$6 JK &�48!)�;&��C�;&�*+��AF�:*+��/�("BZT�(<! AF� B%�e�S� &+�;6t��� A�!)��48� 6)6D���]J�Y� *+�5'D� 48'D�"!G*�(C45BZ("6)6D�
��� 0�
 6D'D��6)#%H;&�#���45(eL:�+�",�Ac(<!$(�6D�5!�A��;6$6 JK ["� B �5/�� 48')��(<!�����(�*+� 45#76 I(<�E*�#76D'D!O#%P��QJK *�(rJ�
&�� 48� 6)6�J(<!$#%�]L:�+�e("6Y45(<A�("45#Z*�("*+� 6Y*+� *+�5'D� 4�4<I(<�b*+�e/�("BZT�("6�*�#76DAF�;&QJK ["� #76?&+��6$#76D'D� ��(
45���SA�!$("�RAF� B%���S� &��;6?(S'D�"')("B7#Z*�("*+�`/�!$("45(	�M�C(SA�!)� 45#765I(<�E#Z&+�5[:#7')( ["� B7�S� &�'D�M/�!$("45(
L:�+�M*+����&+� � (�45B7("6)6)�
���f0

X ("B%H"�"!$#%')�S�M*��#UT�("&�*+!$(h� % �;�+�5HC("6)6)���S�U&+�`� &N')("&�'D�C(`*�#Z6DAF�;&�#%P�#7BZ#7*�("*+�3*+�
45("&�("#76`*+�S48�;����&�#745(��4<I(<� ��J(<["� #76 , � L��+�e� � 6)#Z6D'D� ��("6h!)� ("#76@J��("#7&�*�(i��� A�!)� 6)6)��k
AF�;6D'D�S*+� �E("6)#7("*+� /��"!)'D�",�����(e["���CL:�+�`( 6)��( 6)#7�e��B7(��4<I(<�S( A�(<!)')#7!t*��Y45("&�("#76U48�;�
AF�5!$*�( �D��6D')(C*+�5AF� &�*��?*+��L:��("&�')#7*�("*+�h*+��(<!O��( �5� &�("�S� &�'D�S#7B7#7��#7')("*�( * � # � % *-$.- 0
2��;#c&+�C� &N')("&�'D�S*+� �S�;&�6D'D!O("*+�CL:�+�^J�?AF�;6)6�JK ["� B+!)� 6D�;B7["�5!d�e48�;&�6D� &�6D��� �f48�;&�*�#��4<I�"� 6
6)� �S� B7T�("&�'D� 65, �E("6ML�����6D�E("6)6)���S��(<AF� &�("6M(]�8u+#76D'��� &�45#7( *�� � 
! 
!% � %( �C% ��� �& � ���O,
L:�+�`AF��*+� �RAF�5!$*+�5!U��� &YJ���S�5!)�S#7B7#7�E#%')("*+� *+�M�S� &�6)(<H"� &�6U�C&+� 48� 6)6$#%')("� (<AF� &�("6
*��M�S� �\J�"!$#7(SBZ#7��#%')("*�(eA�!$�"A��"!O45#%�;&�("BF(<�E&YJ�����5!)��*+�`A�!)��48� 6)6D�;6 * XMgM9�*-$.- 0

� ��� � � � �! �.� �
��� 6D'D�e45(<A JK ')��B%��(<A�!)� 6D� &�')(�k 6D���i48�;&�48� #%'D�i*��C48�;&	�c(<P�#ZB7#7*�("*+�Y*+�C��� 6)#76D'D� �E(�,c45(�k
!O("48'D�5!$#�� ("&�*+�e� 6D'D�Y48�;&�48� #%'D� � � 'D�5!$�S�;6t*+�;6t48!$#%':J�5!$#%�;6=*+� �c(<P�#7B7#Z*�("*+�",N6D�5H;��!$("& �45(�,
*�#76DAF�;&�#%P�#ZB7#7*�("*��h� !)�5A�(<!$(<P�#ZB7#7*�("*+�"0��?!)H;���S� &N')(�k 6)�e� &�'5I(<� L:�+�e("6`L:�+� 6D'5I�"� 6Y/_��&�k
*�("�S� &N')("#Z6MA�(<!$(@(<')#7&+H;#%!C� 6D'D� 6 48!$#%'�J�5!$#%�;6�65I(<�p(b45(<!$("48'D�5!$#�� (��4<I(<�m*+�;6�48� &GJ(<!$#%�;6e*+�
/_("B7T�( �M(E#7&N'D!$�:*�� �4<I(<��*+�`!)� *���&�* �("&�45#7(�0

�?A�BZ#745("&�*+�p� 6D')(n� 6D'D!$(<':J�5H;#7(�(n6)#76D'D� ��("6S*��]48�;��A��+')(��4<I(<�o*�#Z6D'D!$#%P�� JK *+�;65, *+� 6 k
48!$�5["�8k 6D�m6)��45#7&�')("�S� &�'D�p��� �S��*+� B%�lA�(<!$(o�W6)#76D'D� ��(��pA�(<!$(l("6i/_("B7T�("6 ,G(<A�!)�8k
6)� &N')("&�*��EH"!$�+AF�;6G*��C6D�5!)[�#7*+�"!)� 6G!)�5A�B7#745("*��;6G48�;�S�i6)� &�*+�����S�:*��E*+�C#7&�'D!)��*���� #%!
!$� *���&�* �("&�45#7(�0

� !$�5A�B7#745(��4<I(<�CB7�5[�("&�')(C&+�C� &N')("&�'D�C��A�!)�"P�B%� �E(`*�(`��("&:�+'D� & �4<I(<��*�(M48���5! �� &�45#7(
*�("63*�#%["�5!$6)("6 !�J�5AcB7#745("6
A�(<!$(YH;(<!$("&�')#%!.(Y� L:��#%[<("B �� &�45#7(Y(Y����(Y4 J�"A�#7(�03- (<!$(Y�`�5/�� #%'D�+,

�� 0 ;�%���,�� ��,&� � �10 , 5I�1��� &, � ��0;-��"���10 , 0 ,�" %��," ,(����-��"%I#���� � %&��#�%7� �"��#B "%&��.
��� %. �,��)"1�1, �*��� ��,.# ,*+�� ")$ ��"��1# , 5I���  "%�*% %�-��"%I#��B� � %�5I�1���>,7���1,6&� " �1���"  �,��G��� 0;���I "� � ��� -���"  �, �*%

-���� % 0;���1%&��-�%�� �10 -��"%I#���� � %;#B%�� �"��#B "%+.

� '



� ����� � � � ��  � �

(<A�!)� 6D� &�')(�k 6D�E(^*�#%/_��65I(<� ��J(<["� B �S�"!$*�� &�("*�(�, � � 48�;&��)��&�'D�^48�;� (^*+�5'D� 4�4<I(<�@48�:�8k
!$� &N'D�M*+�Y/_("B7T�("650 9���P	�D("48� &�'D�M( � 6D')(S(<PF�"!$*�(<H"� �R� 6)'�J(S(S&+� 48� 6)6)#7*�("*+�`*+�`("48�"!$*+�+,
AF� B%�`L:�+�G65I(<�C*�� 6)48!$#%')("6.("6 48�;&�*�#��4<I�"� 6.&�� 48� 6)6�J(<!$#7("6 A�(<!$(`(Y!)� 6)�;B7� �4<I(<�C*+�`A�!)�"P�B%� ��(
(<Pc6D'D!$("48'D�i*���48�;&�6D� &�6D�+0

� "



� ��������
	��� �

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

� �� � � � � � � � � �

� ��� � ����� �"!$#%'&!"�
�h��(n!)� *�� *+�^48�;����&�#745(��4<I(<�o6)�+AF�"!)')("&�*+�r��� 6)#76D'D� �E(p*�#76D'D!$#%Pc�QJK *+� � � H"!$("&�*+�
� 6$45("B7( J�i���E(^48�;B%� 4�4<I(<�@*+�S!$� *+� 6CB%��45("#76`#7&�'D�5!$B7#7H;("*�("65,QA�!$�"A��"!O45#%�;&�("&�*+�](^'D!)��45(
*�� #Z&+/ �"!O��(��4<I(<�^� &N'D!$�S�;6M&GJ�;6M*�("6Y[tJ(<!$#7("6Y!$� *+� 650 � � !)� BZ(��4<I(<� ( ����(�!)� *+�SB%��45("B
#Z6D�;B7("*�(�,+AF��*+�`45(<!$("48'D�5!$#�� (<!Dk 6)�CAF�"! * � 9�* '�,�
 - * '�,�-t9�* ' - �

� *�#76DAF�5!$6 I(<�eH"�5�"H"!cJ(��c45( �
� ��� � B%�5[<("*+��&YJ���S�5!)��*+�`� B%� ��� &N'D�;6��
� *�#%["�5!$6$#7*�("*+�"0

��48�;�SAc("&�T�("&�*+�l�W("���S� &�'D� �8u:AF�;&+� &�45#Z("B�*+� &YJ�����5!)�l*��p�+')#ZB7#�� ("*+�"!)� 6�*+�
!$� *+� 6U� � H"!$("&�*+�Y� 6)45("B7(�,�'D� � 6)#7*+� ')("��P=J� � 48!)� 6)48� &�'D�C��&YJ���S�5!)�S*+�M(<A�BZ#745(��4<I�"� 6
&�� B7("6G*�#76)A��;& JK ["� #7650 
 6D'D�i("48�;&N'D� 48� & I(<�E6�J�EA�� BZ(e�E#%H"!$(��4<I(<�E*+�M(<AcB7#745(��4<I�"� 6?(�A�(<!)')#%!
*��i!)� *�� 6SB%�:45("#Z65,.48�;�S�n')("�CPtJ� � AF� B%�@(<A�(<!$� 45#7�S� &�'D�m*+�^&+��[<("6S(<A�B7#745(��4<I�"� 6SL:�+�
Ac("6)6)("� (i6D�5!hAF�;6)6 JK ["� #Z6G�;�n&+� 48� 6)6�J(<!O#7("6�&��i48�;&�'D�8u:'D� *+�e!)� *+� 6�H;B%�"P�("#Z650?�hB%H;��&�6
!$� L���#Z6)#%'D�;6U*+� 6D')("6?(<A�B7#745(��4<I�"� 6�65I(<��� * -t9�* '+, ���hV * ' - �

� A�(<!)')#7BZT�(�*��G#7&+/��"!$��(��4<I(<�`48���5!$� &N'D�",�*+�U("48�"!$*+�C48�;� �`�"P	� � 48')#7["�M/���&�*�("�S� &�k
')("B *�("6G!)� *+� 6U� � H"!O("&�*+�`� 6)45("B7( �

� A�!)�;&�')#7* I(<�W6D� �S� BZT�("&N'D� a( *�("6^(<A�BZ#745(��4<I�"� 6^B%��45("#765,�48�;&�6)#7*+�5!$("&�*+��')("&�'D�\(
*�#76DAF�;&�#7P�#7B7#7*�("*+�U48�;�S�E�E*�� 6D� �SAF� &�T+���

� / �5!$!$("�S� &�')("6=*��?A�!)�"H"!O("��(��4<I(<�e("*�� L���("*�("6 A�(<!O(C(e��#%H"!$(��4<I(<�e*+��(<A�BZ#745(��4<I�"� 6
*+�`!)� *+� 6?B%�:45("#Z6U�M�"P�'D� & �4<I(<��*+�M6)#76)'D� ��("6G48�;&	��J(<["� #Z6��

� $



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

� �8u:'D� &�6)#%P�#7BZ#7*�("*+�U�Y45(<A�("45#7*�("*��h*+�h�5["�;B7� �4<I(<�+,+*�("*����e!�J(<A�#7*���48!)� 6)45#Z�S� &N'D�e�
#7&+� [�(��4<I(<�i� � !)� *+� 6U� � H"!$("&�*+�`� 6$45("B7( �

� 6D�5H;�+!$("& �45(m')("&�'D�l*�(o#7&+/��"!$��(��4<I(<�o'D!O("&�6)��#%')#Z*�(n48�;�S��')("��PtJ� �s&�(m#7&�/ �"!Dk
��(��4<I(<�i(<!O��( �5� &�("*�(�0

- (<!$(�6)(<')#76)/�( �5�5!h� 6D'D� 6h!)� L:��#76)#%'D�;6?'D�"!$&�(�k 6D� #7&�'D�5!)� 6)6)("&�'D��48�;&�6)#7*+�5!$(<!h(i��')#7B7#�� (��4<I(<�
*��SA�!)�"'D��48�;B%�;6M*+�S48�;�e��&�#745(��4<I(<� � � H"!$�+AF�^48�;�S� /��5!)!$("�S� &�')(^*+�SA�!)�"H"!O("��(��4<I(<�
("*�� L���("*�(CA�(<!O(�*+� 6)� &N["�;B%["�5!U6D�5!$[:#��48�;6=!)�5AcB7#745("*+�;6 A�(<!$(�'D�;B%�5!��("&�45#7(e(�/�("B%')("6=�h� B%�8k
[<("*+�E*�� 6D� �SAF� &�T+�+0

- �"!�J� � ,dTGJ(p&+� 48� 6)6)#Z*�("*+�]*+��6)��(�[�("B7#Z(<!e� � L:�+�]�S� *�#7*�(@("6S*�#%/��5!)� & �45("6e#7&+�8k
!$� &N'D� 6^a(b�e��*�("& �45(@*+�E� 6$45("B7(b*�(@#7&+/�!$(�k � 6D'D!$��')�+!$(^*+��48�;����&�#745(��4<I(<�p(</�� 48')("� �;6
6$#76D'D� ��("6G*��M48�;����&�#745(��4<I(<�E� � H"!$�+AF�S*+� 6D� &�["�;B%[:#Z*+�;6UA�(<!$( !$� *+� 6GB%��45("#7650

X A�!)���D� 48'D�S�Y48�;&�48!)�5')#�� (��4<I(<�E*+�`6)#Z6D'D� ��("6U*�#76)'D!$#%P��QJK *+�;6.48�;&	��J(<["� #Z6U&+� 6D'D�`("� k
Pc#%� &N'D�n#7�SAcB7#745(r� &�'5I(<�\( [<("B7#7(<!^*�( �S� *�#Z*�(m� �sL:�+�@� 6)'D� 6 ("6DAF� 48'D�;6^("B%'D�5!$("� �
���:*+� B7�e("6)6$����#7*+��A�(<!$(e���R6)#76D'D� �E(e*�#76D'D!$#%Pc�QJK *+�+,;L:�+�5!t!)� B7(<')#%[<("�S� &�'D�`(<�;6tA�!)� 6 k
6$�+AF�;6D'D�;6G*+�M48�"!)!$� 4�4<I(<�i48�;�S�i')("�CPtJ� � (<�;6?*+�M*�� 6D� �SAF� &�T+�+0

� ��� � �������� ��� � % � ! � � ! ���7! ���   � % ! ��!
�	�
���� � A.� �26� � � � �78 �� � � �
� *�#76DAF�5!$65I(<�l*+�n���s6)#76D'D� ��(l*�#76)'D!$#%P��QJK *+�rAF�"!����E(oH"!$("&�*+� J(<!)� (l'D� �q48�;&�6D�8k
L:� �� &�45#7("6p#7�SAF�"!)')("&�'D� 6^!)� BZ("45#%�;&�("*�("6@6D�"P�!)�5')��*�� 48�;� �;6p�S� 45("&�#Z6)�S�;6b��6)("*+�;6
Ac(<!$(r#7&�'D�5!$B7#%H;(<!�*�#7["�5!$6)("6 !)� *+� 6EB%�:45("#Z65, PF� � 48�;�S�o("6�!)� 6DAF� 48')#%[<("6S/�("BZT�("65,dL:�+�
#Z&N[<("B7#7*�("�R("B%H;��&�6tA�!)� 6)6$�+AF�;6D'D�;6U("6)6)���E#7*+�;6t� � !$� *+� 6GB%��45("#76 * 
 - * ' - 0

�l��')#7B7#�� (��4<I(<�?*��3!)� *+� 6QA`J�+P�B7#745("6 *��.48�;���+')(��4<I(<�`*+� A�("48�"'D� 6 48�;�����S� 45("&�#Z6)�S�;6
*��M#7&N'D�5!OB7#%H;(��4<I(<��*+�`!)� *�� 6GB%��45("#765,+48�;�S�E65I(<�EA�(<!)')#7B7T�("*�("6=A��"!�*�#%["�5!$6D�;6U��')#7B7#�� ("*+�<k
!$� 6�'D�"!O&�("� *�#%/ JK 45#7B (�!)� 6D�5!)[<(�*+��B7(<!$H;�+!$(�*+�CP�("&�*�(E� (iH;(<!$("&N')#Z(�*���'D� �SAF�;6Y*+�
!$� 6DAF�;6D')(�0 
 6)'D�e/_( �M48�;� L:�+�`6D� �D(e')("��P=J� � *�#7/ JK 45#ZB�("6)6)���E#%!=48�;� 6D�5H;�+!$("& �45( L:��("B k
L:�+�5!3')#%AF�`*+�G6)#Z&�48!)�;&�#76$�S�+,"*+�5[:#Z*+�`& I(<�M6�J�ia(`#7�SA�!)�5[:#Z6)#%P�#7BZ#7*�("*+�3*�(`45(<!)H;(C*�(Y!)� *+�
��*+�;6e&GJ�;6�48�;���@')("��P=J� � a(bAF�;6)6$#%P�#7B7#Z*�("*+��*���G�
��� % F ���
 �o*+�@6)#Z6D'D� ��( � � [tJ(<!$#%�;6
6$�+P+k 6)#76)'D� ��("6U#76D�;B7("*��;6G*+�5[�#7*+�S(S/_("B7T�("6U*�("6G#Z&N'D�5!$BZ#%H;(��4<I�"� 6 * � jY> *-" - 0

2�("B7T�("6tA�(<!O45#7("#76t*+�;6t�S� 45("&�#76$�S�;6U*+�Y#7&N'D�5!OB7#%H;(��4<I(<�S(<��&QJK ["� B�*+�;6U�S� 45("&�#Z6)�S�;6
*��r� &�45("��#7&�T�("�S� &N'D�\*��pAc("48�"'D� 6b�+')#7BZ#�� ("*+�;65,�A���*+� �s')("��P=J� � *�(<!b�"!$#%H"� �q(
L:�+�Y& I(<� 6D� �D(eAF�5!)/�� #%')(C( 6)#Z�S�5'D!$#7(C��'D!$("&�6)#%')#%[�#7*�("*+��*+�;6t45("&�("#76t*+�Y48�;����&�#745(��4<I(<�+,
B7�5[�("&�*��\a(n�8u+#76D'��� &�45#Z(r*+� G�
��� %(F�/���� � G 
� ��%	
 % �b� � L��+�]�m6)#Z6D'D� ��(n6D� *�#%[�#7*+��� �
[tJ(<!$#%�;6�6)�+P+k 6$#76D'D� ��("6GL:�+�e��("&N'��� � (<AF� &�("6?("B7H;����("6GAF�;6)6$#%P�#7B7#Z*�("*+� 6=*+�C48�;�e��&�# k
45(��4<I(<� * 
 -�* '�, � � j *-$+,�>p("B *-".- 0

-
("6$6)( ')("��P=J� � (b6D�5!e6)#%H;&�#���45(<')#%[�(b(^AF�5!$*�(^�E*��+A�B7#745(��4<I(<�@*+��A�("48�"'D� 65,.L:�+�
� � !)� *+� 6EB7�:45("#76lJ�@&+�5H;B7#%H"� &�45#�J(<["� BU� � 'D�5!$���;6�*+�b*+� 6)� �SAF� &�T+�;* 
 -�* ' - 0 �hBOJ� �
*�#76)6D�+,�48�;�S�S45("*�(�["���ML��+�Y����(��S� &�6)(<H"� � J�`*�#%/_��&�*�#7*�(�,;(eAF�;6)6)#%P�#ZB7#7*�("*+�t*+�h'D�5!
L:�+�C6)�5!�!)�5'D!O("&�6)��#%')#Z*�( �"P�!$#%H;(E(<��6D� �@(<!$��( �5� &�("��� &N'D��'D� �SAF�"!�J(<!$#%�+0U-
�"!h�;�+'D!)�

� &



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

BZ("*+�+,�(S!)� 48�5A �4<I(<�i*+�C��� &�6)(<H"� &�6?/ �"!$(E*+�M�"!$*+� � � � 48�;&�6D� L:� �� &�45#7(i*+�E("6)6$#7&�48!)�<k
&�#76)�S�M*+��6)#76D'D� ��(�,��"P�!$#%H;(C(CL:�+�?(C6$��(`� &�'D!)�5H;(C6D� �)(C(<'D!O("6)("*�(�,+(<!$��( �5� &�("&�*+�<k ("6
')("��PtJ� � 'D� ��A��"!O(<!$#7("�S� &�'D�"0 � � ("��PF�;6t�;6U45("6D�;6U�S� 6DA�(��48��*��Y(<!O��( �5� &�("�S� &�'D�
&�� 48� 6)6�J(<!$#%��48!$� 6)48�C�`'D�"!$&�(�k 6D��*+�M*�#%/ JK 45#7B�A�!)�5[:#Z65I(<�+0� � ("��P��;6.�;6 45("6D�;6.48�;���C& I(<�MAF��*+�=6)�5!.A�!)�5[�#76D'D�Y�M'D� �SAF�`*��+!O("&N'D�U�ML:��("B=J�
A�!)� 45#76D�G(<!$�E( �5� &�(<!
("6 �S� &�6)(<H"� &�65, �d� � 48�;&�6)� L�� �� &�45#Z(?L:��("B"�G� 6DAc(��48��&+� 48� 6)6�J(<!$#%�+,
'D� � L:�+�`6D�`("*���#7')#%!=(eAF�;6)6)#7P�#7B7#7*�("*+�U*+�S6)#76D'D� ��(eP�B7�:L:�+� (<!t6D�Y�e� 6)A�(��48�SA�!)�5[�#76D'D�
6)�?!)�5["� B7(<!U#7&�6)�	�c45#%� &�'D�",;� L����]J�h(<H"!O( [<("*+�S&���� 6)#76D'D� �E(C� � H"!$("&�*+��� 6)45("B7(��;&�*+�
("6?AF�5!$*�("6t�`!)�5�"!$*�� &�(��4<I�"� 6�*��M�S� &�6)(<H"� &�6?65I(<�i6)#7H;&�#��c45(<')#%[<("650

X ("6$6)#7&�48!)�;&�#76)�S��'D�"!$&�(e')("�CPtJ� � #7�SAF�;6)6 JK ["� B�( *+�5'D� 4�4<I(<� ��J(<["� BF*+�Y/_("B7T�("6t*+�
A�!)�:48� 6$6D�;65,�&+�"!$�E("B7�S� &�'D�Y48�;&�6D�5H;��#7*�( (<'D!$(�[.J� 6h*+�M�S� &�6$(<H"� &�6G*+�`�S�;&�#7'D�"!$#�� (��4<I(<�
��*+�`'D� �SAF�"!$#�� ("*+�"!$� 650

XY�+'D!)�;6i6)#76D'D� ��("6�L:�+�@(<A�!$� 6D� &N')("� 45(<!$("48'D�5!�JK 6D')#745("6]6D� �S� B7T�("&N'D� 6ma("6�48�;&�6D�8k
L:� �� &�45#7("6`*�(]� 6)45("B7(]H"�5�"H"!�J(��c45(b65I(<� 6)#76D'D� �E("6`*+�S48�;�SA��+')(��4<I(<�b&?J�;��("*�(�, *+�5[�#7*+�
a(i�8u+#76D'��� &�45#7(�*+�����:*+�;6?/���&�45#%�;&�("�S� &�'D�i*�� 6)B7#%H;("*+�i�;�bAc(<!$45#7("B7�S� &�'D��BZ#%H;("*+�EAF�"!
!$� *+� 6G*+�M48�;�e��&�#745(��4<I(<��*+�ML:��("B7#7*�("*�� 6U*�#%["�5!$6)("6t�C[�(<!$#�J(<["� #7650

�	�
���
� � A.� �26� � �� ��98 � � �
� 6D�5H;��&�*�(�45(<!$("48'D�5! JK 6D')#745(`*+�U6)#Z6D'D� ��("63*�#76)'D!$#%P��QJK *+�;6F� � H"!$("&�*+�t� 6)45("BZ(bJ�U�Y� B%�5[<(�k
*��C&YJ���S�5!$�C*+�?� B7� �S� &N'D�;6dA�(<!)')#Z45#%A�("&�'D� 65,�L:�+��45("��6)(MA�!$�"P�B%� ��("6d48�;� ("B%H"�"!O#%')�S�;6
45� �D(M48�;��A�B%�8u+#7*�("*+�U� � 'D�5!$�S�;6=*+�G'D� �SAF�C*��G�8u:� 45� �4<I(<���;�i� � 'D�5!$���;6d*+�?!)� 45�+!Dk
6)�;6G48�;&�6)���E#7*+�;6�J�MA�!$�"A��"!O45#%�;&�("BF(<�E&YJ�����5!)��*+�M#7&�'D�5!)["� &�#%� &�'D� 6 * � 9�* ' - 0

��� �8u:� ��A�B%�rJ�Y(C��45�+A�(��4<I(<� *+��� 6DA�(��48�eA��"!d["� 48'D�"!)� 6t�Y��(<'D!$#��5� 6=*+��&YJ���S�5!)�;6
*���6D� L:� �� &�45#7( L����m'D�"!$&�( #7�SA�!O(<')#74 J(<["� #76 A�!)�"'D�:48�;B7�;6@*+�l48�;����&�#745(��4<I(<� L����m�;6
��6D� � L���("&�*+��� 6)'5I(<�`� &N["�;B%[�#7*+�;6 ("B%H;����("6348� &N'D� &�("63*+�tA�!)��48� 6)6D�;6 * 9�> * ' - 0 XY�+'D!)�
�8u�� �SA�B7��J��(�*�#��c45��B7*�("*+�h&�( � &N'D!$�5H;(�*+�`[�#76D')("6G*+�`H"!O�+AF�;6U48�;� H"!$("&�*��Y&YJ���S�5!)�
*�� � B%� �S� &�'D�;6�� ��6D� � AF�;6D'D�5!$#%�"!iA�!)��48� 6)6)("�S� &�'D�oAF�"!EAc(<!)'D�@*+�@45("*�(o��� *+�;6
A�!)�:48� 6$6D�;650

��B%H"�"!O#%')�S�;6�*+�@("48�"!$*��l*�#Z6D'D!$#%P�� JK *+�n65I(<��')("��PtJ� �q��� A�!)�"P�B%� �E(�0 XY6iL:�+�
&�� 48� 6)6)#%')("� *+������(^'D!$�:45( *��E�S� &�6)(<H"� &�6C*+�S'D��*+�;6MAc(<!$(]'D�:*��;65,
&:��� 6$#76D'D� ��(
48�;� ���R� B%�5[<("*+�E&YJ���S�5!)�S*+�`A�!)��48� 6)6D�;6G!)� L����5!)� � ����(SBZ(<!)H;�+!$( *+�`P�("&�*�(S48�;&�k
6$#7*+�5!�J(<["� B ,3L:�+�i&��"!$��("B7�S� &�'D�]& I(<�@� 6)'�J(@*�#Z6DAF�;&QJK ["� B , 'D� � ��� 45��6)'D�p*+� �E("6)#7("*+�
� B7�5[�("*+� �;�]*+� �S�"!O(e*�� ��("6)#7("*+�eA�(<!$(e6)(<')#76)/�( �5�5!U�;6t!)� L:��#76$#%'D�;6d*��hA�!)�;&N')#Z* I(<��AF�"!
Ac(<!)'D�h*��;6d�+')#ZB7#�� ("*+�"!)� 6 0.X`6 A�!$�"'D�:48�;B%�;6=P�("6)� ("*+�;6t&�(CAc("6)6)(<H"� �R*+�h'D� 6D'D� ����&�T+�+,
#Z&N'D!)��*����5� � ')("�CPtJ� � ����(bB7(<'��� &�45#7(b*�� ��("6)#7("*+�b� B%�5[�("*�(^AF�"!�6D�5!�A�!)�"AF�"!$45#%�;&�("B
(<�i&hJ���S�5!)��*��`A�!)��48� 6)6D�;6+* V�2 � *-$!- 0

#t(<!$("48'D�5!�JK 6)')#745("6E6D� ��� B7T�("&�'D� 6SAF�:*+� � 6)�5!�� &�48�;&�'D!$("*�("6�� � 6)#76D'D� ��("6�A�(<!$(�k
B7� B%�;6E� � H"!$("&�*��@� 6)45("BZ(�,?�;&�*+�@�l&YJ���S�5!)�l*+�@A�!)�:48� 6$6)("*+�"!)� 6i�p(l&+� 48� 6)6$#7*�("*+�
*��S�8u:A�B7�"!$(<!M'D��*+�^�b*+� 6D� ��A�� &�T+�]'D�5�"!$#745("�S� &�'D�iAF�;6)6�JK ["� B 65I(<�@("6`A�!)�5�:45��A�(��4<I�"� 6
/_��&�*�("�S� &N')("#Z650

� )



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

�	�
����� � � � �98 A �� � ���
�h� 6)#76D'D� ��(�� � H"!$("&�*+�C� 6)45("BZ(WJ� ("#7&�*�(�45(<!O("48'D�5!$#�� ("*+��AF�"!�����(�H"!$("&�*+�e*�#%["�5!Dk
6$#7*�("*+�`L:�+�5!?&+�;6G48�;��A��+')("*+�"!)� 6�48�;�S�E&�( !$� *+� * -=9 * '!- �

� 45(<A�("45#7*�("*��C*+�;6G48�;�SAc�+')("*+�"!)� 65,�� � 'D�5!$�S�;6�*+�`AF�"'��� &�45#7(�*+�M4 J("B745��B%�+,��S�8k
�\J�"!$#7( A�!$#7&�45#%Ac("B��C��� �\J�"!$#7(S6D� 45��&�*GJ(<!$#7( �

� A�!)��48� 6)6)("*+�"!?�C6)#76D'D� �E( �"A��5!O(<')#%["���
� ("�+'D�"!$#7*�("*+�`�C("*���#Z&�#76D'D!$(��4<I(<�S*+�;6?*�#%/��5!)� &N'D� 6?48�;�SAF�;&+� &N'D� 6 �
� B7(<!)H;�+!O(S*+�`P�("&�*�( �`/�!)� L:� �� &�45#7(�*��`/�("B%')("6�&�("6G#7&�'D�5!$B7#7H;(��4<I�"� 650

�d6D')(`*�#%["�5!O6)#7*�("*+�=*�#��c45��B%')(�(Y�+')#ZB7#�� (��4<I(<�`*+�G6D�;B7� �4<I�"� 63��&�#%/��"!$�S� 6 PF� � 48�;�S�M(`6)��(
("48')��("B7#�� (��4<I(<�]���5["�;BZ� �4<I(<�+0h�f*�#%["�5!$6)#Z*�("*+�M(�&QJK ["� B *�(i("�+'D�"!O#7*�("*+�e6D�"P�!)���;6�*�#7/ �8k
!$� &N'D� 6`48�;�SAF�;&+� &�'D� 6Y'D� � ("#7&�*�(�����(�#7�SAF�"!)'��("&�45#7(�/_��&�*�("��� &N')("B
&+�;6Y("6DAF� 48'D�;6
!$� B7("45#%�;&�("*+�;6?48�;� (S6D�5H;�+!O("& �45(�0

� ��� � �	� ��� � % !$#%'&!"� �� � � ��� �� ! � �� ���7! ���   � % ! ��!
�h6tA�!)�"AF�;6D')("6U*��M6)#76D'D� ��("6U*��M48�;����&�#745(��4<I(<� ��J(<["� B (<A�!$� 6D� &N')("*�("6UA�(<!$(S6)#Z6D'D� ��("6
� �fH"!$("&�*+�?� 6)45("B7(`P�("6)� #7("� k 6D�?&��M/�("48'D�e*+�",NA�!)�"AF�"!$45#%�;&�("B7��� &N'D�",;�;6 !)� 45�+!$6)�;6.� �
!$� *+� 6?� � B7(<!)H;(E� 6)45("B7(�6D�5!)� � ��("#76�� 6)45("6)6D�;6h���;6�A�!)� 6)6)�+AF�;6D'D�;6�(�/_( �5�5!`L���("&�'D�
(<� 6$#76D'D� ��(]��("#76h/�!$("48�;650 � � !)� 6DAF�;6D')(](�� 6D'D� 6`A�!)�"P�B%� ��("6h� &�48�;&�'D!$("� k 6)��*���("6
� 6)'D!$(<'�J�5H;#7("6��

� ����(S�S� BZT+�"!G("*+� L:��(��4<I(<�i*�("6tH;(<!O("&N')#7("6?�"/ �5!$� 45#7*�("6�a("6�(<A�B7#745(��4<I�"� 65,c&+��6D� &�k
')#7*+� *+�?� 6)')("6U& I(<�e6)�5!)� � A�� &�("B7#�� ("*�("6=&+��*�� 6D� �SAF� &�T+��A��"!=/_("45#7B7#7*�("*�� 6 *+�
L���� & I(<�r/�( �5� � ��6D�+,dA�!)��45�+!$("&�*+�r��#Z&�#7��#�� (<!e�m#7�SAc("48'D�m*+� ����(r#7&�/ !$(�k
� 6D'D!$�+')��!$(SL����`�"/ �5!)� 48�e����(S�S� &��"!?*�#76DAF�;&�#7P�#7B7#7*�("*+�U*+�M!)� 45�+!O6D�;6��

� �8u:AcB%�"!$(��4<I(<��45��#7*�("*�(r*+�b'D�:*�("6i("6iT�#%A?J�"'D� 6D� 6�*�� A�(<!$("B%� BZ#76)�S�r� &�'D!)�b*�#7/ �8k
!)� &�'D� 6M')(<!)�5/_("65, 6)�"P�!)�5')��*+�]A�(<!O(]� &+/ !$� &N')(<!`�;6`A�!)�"P�B%� ��("6`*�� 48�"!)!)� &�'D� 6C*�(
� 6)45("B7(�&:���lJ�5!$#Z45(S� � 48�;&��)��&�'D�E48�;� (�48�;��A�B%�8u+#7*�("*+�`*+�;6G("B7H"�"!$#%')�S�;650

X �S� 6$�S�C')#%AF�C*��?A�!)�5��45�+A�(��4<I�"� 6t*+�h*+� 6D� �SAF� &�T��M� &�48�;&�'D!$("� k 6D�`&�(�48�;�SA���k
')(��4<I(<�]A�(<!O("B%� B7(�,�AF� B7(i&+� 48� 6)6)#Z*�("*+�C*+��� �SA�!)�5H;(<!Y&YJ�����5!)�;6�45("*�(E["��� ��("#%�"!)� 6h*+�
A�!)�:48� 6$6)("*+�"!)� 650�- �"!Y�;�+'D!$�iB7("*+�+,�A�!)�5��45�+A�(��4<I�"� 6h!)� 6)A�� #7')("&N'D� 6Sa(i*�#76DAF�;&�#%P�#ZB7#7*+("*+�
� &�48�;&N'D!$("�Sk 6D�?')("��P=J� �R&�(M48�;�SA���')(��4<I(<�e&GJ�;�E("*�(�,N�;&�*��?(`AF�;6)6)#%Pc#7B7#7*�("*��d*+�G�"AF�8k
!O(��4<I(<�p*+� 6$B7#%H;("*�( *�(^!)� *+�i'D� � �5/�� #%'D�;6e6D� �S� B7T�("&�'D� 6^a("6CA�(<!$')#��4<I�"� 6C� � !)� *+� 6�� �
BZ(<!)H;( � 6)45("B7(�0

�	������ � � 6@���	��� �1� ? � � � � � 
 � 6 �� � � �
�h� A�!O#7�S� #%!)�t48�;&��)��&�'D�?*+�3A�!)�"AF�;6D')("6QA�!)�5'D� &�*+�.*�#7��#7&:��#%!c�;6Q!)� 45�+!O6D�;6Q&+� 48� 6)6�J(<!$#%�;6
(<�i(<!$��( �5� &�("�S� &�'D�E�C!)�5'D!$("&�6)�E#76)65I(<��*+�M��� &�6)(<H"� &�650

� *



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

��6 � �& ��
�� �I � �	��
! �G�
� �& � �����
 � 
�� ��
!')% 	 
 	 � * V � * ' -
65I(<�]&+�"!$��("BZ�S� &N'D��� &�k
'D!$�5H;�+� 6 45("��6)("B7�S� &�'D�d�"!O*+� &�("*�("650��?��� &N')("&�'D�+,N48�;�S�Y&+� &�T:����(?�S� &�6)(<H"� � AF�:*+�
["�5!e(b6)��(]� &N'D!)�5H;(p(<'D!$("6)("*�( AF�"!C����(b�S� &�6)(<H"� � 'D!$("&�6DA�(<!$� &N'D�",
� 6D')("6�A���*+� �
&:��&�45(S6)�5!G� &N'D!$�5H;�+� 6?6D�C� &N'D!)�5')("&�'D� �+J( /��;# � &�'D!)�5H;�+�C���E(S6)��48� 6)6D�"!O(�0

XY6`45("&�("#76����>%
 ���% � � �& � � ��(<AF� &�("6YH;(<!$("&�'D� � (]� &�'D!)�5H;( *�("6��fJ��B%')#Z��("6`�S� &�k
6$(<H"� &�6 *�#%/_��&�*�#7*�("6SAF�"! 45("*�( A�!$�:48� 6)6)� * gMXM9�*-$E- ,`6D� &�*�� *�� �S�;&�6D'D!$("*�� L:�+� J�
AF�;6)6�JK ["� BF!)� 6D�;B%["�5!?��A�!)�"P�B7� ��( *+��48�;&�6D� &�6)�S!)� B7(�u+("&�*+��(�&+� 48� 6$6)#7*�("*+�M*��M45("&�("#76
�hJ(<["� #76UA�(<!$(S45("&�("#76 � k #7&�6)#76D'D� &�'D� 650

j���/�("48'D�+,�("6?�S� &�6)(<H"� &�6G'D!O("&�6DA�(<!)� &�'D� 6ea(E45("��6)("B7#7*�("*+�M48�;&�6D')#%')��� � ��� PF�;(
(<A�!)� u+#7��(��4<I(<�n(<�;6S45("&�("#76 � k #7&�6)#Z6D'D� &N'D� 6 , &��@45("6D�n� � L��+�i'D�:*�("6e("6e�S� &�6$(<H"� &�6
� �E#%')#7*�("6`AF�"!eL���("BZL��+�5!�A�!)��48� 6)6D�b6 I(<�p45B7("6$6)#��c45("*�("6�48�;�S�b'D!O("&�6DA�(<!)� &�'D� 650 ��I(<�
6 I(<�b&+� � &�')("&N'D�p� L:��#%[<("B%� &N'D� 6 , *�("*�(b(^!)� B7(��4<I(<�@� &N'D!)�i�S� &�6)(<H"� &�6�*+�E*�#7/ �5!)� &�'D� 6
� �E#76)6D�"!)� 6 0

�	�����
� � � 6@���	��� �1� ? � � � � 8 � �1� � �������
X`�+'D!$("6hA�!)�"AF�;6D')("6�'D� &N')("� !)� *���� #%!��;6`(<'D!$("6D�;6`*+� �S� &�6$(<H"� &�6`*+�5[�#7*+�i(]*+�5AF� &�k
* �� &�45#7("6Y*+���"!O*+� �^,F(<�]��� 6)�S�E'D� ��A��]*�#7�E#7&���� � (i48�;��A�B%�8u+#7*�("*+�e*+�;6Y("B%H"�"!$#%' k
���;6G*+�`�"!$*+� &�(��4<I(<�+0

� ��("#76t6)#Z�SA�B%� 6 !)� 6)���S�8k 6)�Y(e�5')#7L:�+�5')(<!G("6U�S� &�6)(<H"� &�6t� &�[:#7("*�("6=48�;� �e')#7A��
*��i�"!$*�� &�(��4<I(<�m(nL��+�]*+�5["�5! I(<�r� 6)')(<!�6)���D� #%')("65,3�rL���� ��J( J�]/�� #%'D�n� � A�!)�"'D��48�;B%�;6
Ac(<!$(]!)� *+� 6MB7�:45("#76 0�- �"!C�8u:� �SAcB%�+, &+�	��
��� * V � *-�.- J��AF�;6)6 JK ["� B � 6)A�� 45#��c45(<!M6D�
(��S� &�6$(<H"� � J�S2�
 2
Xe,�45("��6)("B
�;�b'D�"')("B ,FH;(<!$("&�')#7&�*���L:�+��(i� &�'D!)�5H;(]*+� 6)6)(��S� &�k
6$(<H"� � !)� 6DAF� #%')(i'D�:*�("6M("6Y!)� 6D'D!$#��4<I�"� 6M*+� 6)6)(��"!$*�� &�(��4<I(<�^� � !)� B7(��4<I(<�b(]L:��("#76)L:�+�5!
�;��'D!$("6G�S� &�6$(<H"� &�650

XY�+'D!$( (<PF�"!$*�(<H"� � 6D� ��� B7T�("&�'D�M6)�+H"�5!)�M���E(e45BZ("6)6)#��c45(��4<I(<��*��Y45("*�(S����( *�("6
��� &�6)(<H"� &�6`48�;�S� � 
�� ��
!'=�;� ��
	 %
 �
 ��% 
 * >@V * ' - 0 � ��("B7L����5!�A�(<!`*+� �S� &�6$(<H"� &�6
� �fL��+������(`*+� B7("6eJ��45("��6)("B ,3J��� &N'D!$�5H;�+�?*+�5[�#7*�("�S� &�'D�U�"!$*+� &�("*+�+03-
(<!$� 6.� �fL:�+�
("��P�("6G6 I(<�S�"!$*�#7&GJ(<!O#7("6=A���*+� �R6D�5!U� &�'D!)�5H;�+� 6?A��"!UL:��("B7L:�+�5!t�"!$*+� �^0 J�WA�!)�"AF�;6D')(
')("��PtJ� � (S�5')#7L:�+�5')(<H"� � *+���S� &�6)(<H"� &�6?48�;�S� � ���C%	
!' %�� 
 	 
�O,FL��+�M6)�M48�;�SAF�"!)')("�
48�;���E45("��6)("#76?��("6?48�;� ( !)� 6D'D!$#��4<I(<�i*�( � &N'D!$�5H;(E6D�5!�'D�"')("B7�S� &�'D�C�"!$*+� &�("*�(�0

����(oA�!)�"AF�;6D')(mL:�+� AF�5!$�E#%'D�^!)� B7(�u+(<!E���"!$*+� &�(��4<I(<�l*+�b�S� &�6$(<H"� &�6EAc(<!$(r�
�bJK &�#7�S�U&+� 48� 6$6�J(<!$#%�^J�=(?*+����&�#��4<I(<�?*+�;6 A�("6)6)("*��;6 45("��6)("#Z6G� *�#%!)� 48')("��� &N'D�=AF� B7(U(<A�B7# k
45(��4<I(<�+,�(<A�!)� 6)� &N')("*�(`&��Y48�;&�'D�8u�'D�C*+�M6)#76)'D� ��(Y*+�t!)�5A�B7#745(��4<I(<��G � ��� � %(F� � ��
 * � � 9�* � - 0
���S48�;&N'D!cJ(<!$#%�S*+�Y�;�+'D!$("6U6D�;BZ� �4<I�"� 6=�;&�*+�`("6U�S� &�6)(<H"� &�6U65I(<� �"!$*+� &�("*�("6=AF� B7(e45("��k
6$("B7#7*�("*+� A��"'D� &�45#7("B ,<*+� 6D'D�d���:*+�h(<AF� &�("6 6)�d(<'D!$("6)("� �S� &�6)(<H"� &�6
*+�5[:#Z*+�?(G�;��'D!$("6
L:�+�=�5/ � 48')#7[�("�S� &�'D�UAF�5!)'D� & �45("� a(Y6)��(?T�#76D'�J�"!$#7(�45("��6)("B ,"!$� *���� #7&�*��?(?AF�;6)6$#%P�#7B7#Z*�("*+�
*��`P�B%��L��+� #7�+0

��� �2��� ,&- &�  "��� %���-1,7��, �10 ,������1�%"��#��,&%�� %��"0 ,7� �����8-�,&� �",���%�# ,&���",�����. �8� � %��"0 ,�� 0;���I "� �*�������23
� � #�%&0;% -1,&� �", �*%�# ,.�1�",7���*� ��0��� ���I "% % #�%&�"!!���I "%��*� ���G�B�' "%&� 5I�1�&+ �+"-�"��#B �,/% � " �%��"-�"��#B �,.0;���I "� +
����� �#�,.% %��,")$ �B0�.

� +



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

�	������� � � �98�:�4� � � � < 8 ��� � � � � � � �� 8 � � ��� 8 ? � 6 � � � �
���i48�;&�'D�8u�'D�]*���6)#76)'D� ��("6�*��C�S� �\J�"!$#Z(�A�(<!)')#ZB7T�("*�(S*�#Z6D'D!$#%P�� JK *�(�,:�i!)� BZ(�u�("�S� &�'D�
*�("6EH;(<!$("&�')#7("6i�"/ �5!$� 45#7*�("6iA�� B7�o6)#76D'D� �E(o*+�p�S� �\J�"!$#7(mA���*+�b6)�5!i/�� #%'D��6)�5H;��&�*+�
���:*+� B7�;6d*+�h48���5! �� &�45#7( *+���S� � J�"!$#7(eTQJK P�!$#Z*+�;65,;L:�+�?H"� &+�5!O("B7#�� ("�R*�#%/��5!)� &�'D� 6 ')#%AF�;6
*��M�S�:*�� B%�;6G*+�M48�:�5!��� &�45#7(E/ !$("45( * ��2 *-�.- 0

��� �S��*+� B%�^*+��48�:�5! �� &�45#7(bT�#%P�!$#Z*+�E*+���c&��8k 6D�SAF� B7(E�8u+#76D'��� &�45#Z( *+�S*+�;#76Y')#%AF�;6
*����"AF�5!$(��4<I�"� 6`6D�"P�!)��(]�S� �\J�"!O#7(�,�*�� &+�;��#7&�("*�("6?/��"!)'D� 6h��/�!$("45("65,Q6)� &�*+�E["�5!O*�("*+�
L:�+� �

� 'D�:*�("6M("6`�"AF�5!$(��4<I�"� 6M/��"!)'D� 6M6 I(<�^�"P�6D�5!)[<("*�("6`AF�"!M����(��"!$*�� � � L���#%[�("B7� &N'D�
(�����( �"!O*+� � 6D� L:� �� &�45#7("B �

� 6D� *���("6��"A��5!O(��4<I�"� 6`65I(<�i�8u�� 45�+')("*�("6MA�� B7�E�S� 6)�S��A�!)��48� 6)6D���;�n����(i*+� B7("6
J�r/ �"!$'D�",h� &�'5I(<� 65I(<�W�"Pc6D�5!)[<("*�("6]� � L:��("B7L:�+�5!]A�!)��48� 6)6D� AF� B7(l�"!$*+� �q*+�
�8u:� 45� �4<I(<�+0

9:�?'D��*�("6 ("6d�"AF�5!$(��4<I�"� 6t65I(<�e/ �"!)'D� 6d� &�'5I(<���"P�':J� � k 6)�Y���f�S��*+� B%�C*��?48���5! �� &�45#7(
6)� L�� �� &�45#Z("B 0o9:�i'D��*�("6 ("6e�"AF�5!$(��4<I�"� 6�65I(<�p/ !O("45("6 � &N'5I(<�r�"P�':J� � k 6)�^�p�S��*+� B%�n*+�
48�:�5! �� &�45#7(h��("#76 / !O("48�?AF�;6)6 JK ["� B 0 >@("#Z6 #7&�'D�5!)� 6)6$("&N'D� 6
65I(<�?�;6
�S��*+� B%�;6 #7&N'D�5!O��J� *�#%�;65,
� � L:�+� ("B%H;����("6Y�"AF�5!$(��4<I�"� 6`6 I(<�^/ �"!)'D� 6Y� �;�+'D!O("6`65I(<�]/ !$("45("6 0���� �8u�� �SA�B7� J�S(
48�:�5! �� &�45#7(ra(�6)(+JK *�( * , #�� *-�E-
� � L�����("6��"A��5!O(��4<I�"� 6`6D�"P�!)��[�(<!$#�J(<["� #76?*+���8u�45BZ��65I(<�
6 I(<��/ �"!$'D� 6G�M("6G!$� 6D')("&N'D� 6��"AF�5!$(��4<I�"� 6?6 I(<��/ !O("45("650

����( ["���eL����`��48�;�SAF�"!)')("�S� &�'D�i*+�M��� 6$#76D'D� ��(S*+�M��� �\J�"!$#7( A�(<!$')#7B7T�("*�(oJ�
*����c&�#7*+�?� � 'D�5!O�S�;6 *+�;6
!)� 6)��B%')("*��;6 �"P�6)�5!)[�("*��;6 �U& I(<�h� � 'D�5!$�S�;6 *�("6
�"AF�5!$(��4<I�"� 6
�5/�� 48')��("*�("6 ,Q��� ���:*+� B7�i*+� 48���5! �� &�45#7(^T�#%P�!O#7*�( !)� 6)��B%')(EL:�+�5!Y&���� !)� BZ(�u�("�S� &�'D�
*�( �"!$*+� � AF� B7( L:��("B ("6e("48')��("B7#�� (��4<I�"� 6 AF��*+� � 6D�5!e/�� #%')("65, PF� � 48�;�S�n&���� !)�8k
BZ(�u�("�S� &�'D�^*+� L���("#Z6�("6Y("48')��("B7#�� (��4<I�"� 6M65I(<�^*+�e/�("48'D�]�5/�� 48')��("*�("650M-
�"!`�8u�� �SA�B%�+,
&:��� 6)#76)'D� ��(@*��]48�:�5! �� &�45#7( a(n6)(+JK *�(�,3'D�:*�("6S("6S("48')��("B7#�� (��4<I�"� 6���� &+�;6S(fJ��B%')#7��(
("&�'D� 6?*��M����( �"AF�5!$(��4<I(<�i*��M6)#7&�48!)�;&�#�� (��4<I(<��AF�:*�� � & I(<��6D�5!G�5/�� 48')��("*�("650

�	������� � � < �98 �4� ? � A ? � � �7A ��� � 8 �	� � A!A.�7A
J�R("#7&�*�(rAF�;6)6 JK ["� BG�5/ � 48')��(<!^��� !)� B7(�u+("�S� &�'D�l*�("6iH;(<!$("&�')#7("6]*+�@L:��("B7#Z*�("*+� *+�
6)�5!)[:#��48�\48�;� P�("6D��&����E(W45B7("6)6)#���45(��4<I(<� *+�;6^A�!$�:48� 6)6)�;6 &+�;6 6)#Z6D'D� ��("6�� +�6 ����)
* � jMg � *-" -Q���	�>3 +�-.;��=* >@("B *-$.- 0 ��� 6D'D�C6)#76)'D� ��( �;6UA�!)��48� 6)6D�;6?65I(<��45B7("6)6)#��c45("*+�;6
48�;��� G�
� ��%(B ��O,1��')% �& � ��� ��� �I� #���� � * � 9�* ' - 03XY6 A�!$#7��� #%!)�;6QB7#Z��#%')("� k 6D�.(�!)� 48�5PF�5!
��� &�6)(<H"� &�650tXY6G45B7#%� &�'D� 6UAF��*+� �R')("�CPtJ� � � &�[:#7(<!��S� &�6)(<H"� &�6GA�(<!$(����R�;�b��("#76
H"!O�+AF�;65, � �CPF�"!$(]& I(<�^/_(��45("� A�(<!$'D��*�("6Y[:#Z6D')("6`� &�'D!)�5H;�+� 6M&+� 6$6D� 6YH"!$�+AF�;65, A�(<AF� B
!$� 6D�5!)[<("*+�SA�(<!$(S�;6?�S� �CP�!)�;6G*+�C45("*�(SH"!$�+AF�+0

� 6D'D�p�S� 45("&�#76)���oAF�5!$��#%'D�@("#7&�*�(r!$� 6D�;B%["�5!E�;6�A�!$�"P�B%� ��("6S!$� B7("45#%�;&�("*+�;6�*�# k
!$� 48')("�S� &N'D�p48�;� (n� 6)45("BZ(�,dAF�;#76S(<�m!$� *���� #%! �m&YJ�����5!)�m*+�]A�!)��48� 6)6D�;6�(o6D�5!)� �
'D!O(<')("*+�;6S48�;�S�r�S� ��P�!)�;6e*+�iAcB%� &+�@*�#%!)� #%'D�+, �5[�#%')(b�n48!)� 6)45#Z�S� &N'D�n�8u�AF�;&+� &�45#7("B
*�(o48�;�SA�B7�8u�#7*�("*+�@*+�;6�("B%H"�"!$#7')�S�;6]&+� 48� 6)6�J(<!$#7�;65,GAF�"!E�8u�� �SA�B%�+,?A�(<!$(o4OT+�5H;(<! (
("48�"!O*+�E6D�"P�!$�M����(S&+� [�(S[�#76D')(E*+�SH"!$�+AF�+0

� �



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

�	������� � ��6@? � � 6�7A � 8  � �7A
�h��(?'�J� 45&�#745(���6)("*�(UA�(<!O(G48�;&N'D�"!O&�(<! �h�S� 6)�S��A�!)�"P�B7� ��(iJ�d(��+')#7B7#�� (��4<I(<��*+�.[tJ(<!$#%�;6
H"!O�+AF�;65,"48�;� ��� �CP�!$�;6
48�;�e��&�6 ,;6D� &�*+�Y("6 �S� &�6)(<H"� &�6 *�#7/���&�*�#7*�("6 &+�;6 *�#7/ �5!)� &�'D� 6
H"!O�+AF�;6tA�(<!$( �"P�'D�5!h*�#%/��5!)� &N'D� 6G')#%AF�;6U*+�`H;(<!$("&�')#7("650

XY6=A�!)�"P�B%� �E("6d*+� 6)')(e(<PF�"!$*�(<H"� � 6$�+!)H"� �RL���("&�*+�mJ�M&�� 48� 6)6�J(<!$#%�e�"/��5!)� 48�5!UH;(�k
!O("&N')#7("6i6)#7�e��B%'��("&+� ("6iL���("&N'D� a(r�"!$*+� &�(��4<I(<�l!)� B7(<')#7[�("�S� &�'D�@(o��("#76E*��oL����b���
H"!O�+AF�+0 ��� 6D'D�M45("6D�+,�(S�E("#%�"!tA�(<!)'D�`*+�;6t6)#76D'D� �E("6U& I(<� �"/ �5!)� 48�ML:��("B7L:�+�5!t6)�+AF�"!)'D�
*�� # u�("&�*+��� 6$6)(e')(<!)�5/�(e� &�'D!)�5H;�+�ia( (<A�B7#Z45(��4<I(<�+,+� �CPF�"!$(��8u�#Z6D')("�R[=J(<!O#7("6=A�!)�"AF�;6D')("6
&��G6D� &N')#Z*+�?*+�.6)��A��"!$')(<!QH;(<!$("&�')#7("6Q� &�'D!)� *�#7/ �5!)� &�'D� 6 H"!$��A��;6=a(G45��6D')(G*��3A�!)�"'D��48�;B%�;6
�E("#76?48�;�SAcB%�8u:�;6hA�(<!O(��"!$*+� &�(��4<I(<�i'D�"')("B * 9�g * &.- � 45("��6)("B�* >@V *-�.- 0 �h� 6$#76D'D� ��(
L:�+� �"/��5!)� 48�S� 6D'D��')#%AF��H;(<!$("&�')#7("6ML:��("&N'D�oa(]�"!$*�� &�(��4<I(<�^'D�"')("B.*+�S�S� &�6$(<H"� &�6`� �
H"!O�+AF�;6U6D�"P�!)�5AF�;6D'D�;6]J�C��� +��$/73 � * �d>n9 *-".- 0

�	������� � 8  � �7A ��� 8 ? � � � � � ���� �4� A
�h6�/�("B7T�("6�&�("6Y#7&�'D�5!$B7#7H;(��4<I�"� 6?AF��*+� � *�(<!Y�"!$#7H"� � (�6)#76D'D� �E("6?� � L:�+��(<AF� 6)(<!`*+�
�8u+#76D')#7!?����(S��("#7�"!$#7(S*+�MA�!)�:48� 6$6D�;6?48�"!)!$� 48'D�;65,c� 6)'D� 6�& I(<�EA���*+� � 48�;�e��&�#Z45(<!G� &�k
'D!$��6)# 0 ��� 6D'D� 6C45("6)�;65, ��� 6)#Z6D'D� ��(]*+�S6)#7&�48!$�;&�#76)�S��[�#%!)')��("B
L�����(<A�� &�("6`#7&�6D')("B%�
[�#76D')("6 ��("#7�"!$#%'�J(<!$#7("6 , �;� 6D� �)(�, 48�;&�'D� &�*+�r����(@��("#%�"!$#7(@*+�p'D�"')("BU*+�;6eA�!)��48� 6)6D�;6
*��b6)#76D'D� �E(^��� � L��+�EA�!)��48� 6)6D�;6C#Z&�45B7�QJK *��;6�� � [:#Z6D')("6C��#Z&+�"!$#%'�J(<!$#Z("6`6D� �D("� 'D�5!Dk
�E#7&�("*+�;65,�AF��*+�hB7�5[�(<!G(S��� P�B7�:L:�+� #%� *+���c&�#7')#%["�e*�� 6$#76D'D� ��(S&+�S45("6D�i*+�`& I(<��6D�5!
AF�;6)6�JK ["� BF!)� ��&�#7!t����(S��("#%�"!$#Z(�0

XW6)#76)'D� ��( ���>3.+0-.; �3,<6D� &�*��?P�("6D� ("*���&:��� A�!$�"'D�:48�;B%�h*+� 48�;&�6)� &�6D�+,"48�;&N'D�"!O&�(
��A�!)�"PcB%� ��(�&���&�45(i#7&�6D')("B7("&�*+�E[:#76)')("6h�E#7&+�"!$#%'�J(<!O#7("65,��"P�!$#%H;("&�*+��(]��� PcB%�:L:�+� #%�
'D� ��A��"!cJ(<!$#%�G�=!)�5'D�;��("&�*���(��"A��5!O(��4<I(<�hB%�"H"�YL:�+�d(�(<')#7&+H;#%P�#ZB7#7*�("*+�3*+�=����(G�E("#%�"!$#7(
� 6)'D� �D(�("6$6D�5H;�+!$("*�(�0

XY6t�S� 45("&�#76)���e*+�YH"� 6D'5I(<��*��hH"!O�+AF�;6 A�!$� 6D� &N'D�`&+�;6t6)#Z6D'D� ��("6�� 5 �.- ) ; )",�� 3
	/ +�� �� 3 5�� ) * jY>n9 *-$�,c>p��>r9�� * ' - ��&+�E6)#76)'D� ��( � +�6�� ��) * � jY> *-" - AF�5!$��# k
'D� � (h#7&�6D')("BZ(��4<I(<�Y*�� [�#76D')("6 ��#7&+�"!O#%'�J(<!$#7("6Q48�;&�48�"!)!)� &�'D� 65,N("6)6D�5H;��!$("&�*+�Y&+�h� &N')("&�'D�
L:�+� �

� 'D�:*��;6E�;6iA�!)��48� 6)6D�;6�L����b#7&�6D')("BZ("� *���("6E[:#Z6D')("6E6)��48� 6)6)#%[<("6�� &�'D!)�5H;("�s("6
�S� 6)��("6��S� &�6)(<H"� &�6U� &N'D!$�M� B7("6��

� 'D�:*��;6d�;6=A�!$�:48� 6)6)�;6dL:�+��#Z&�6D')("B7("� ����(��S� 6)��(�[:#Z6D')(M'��� � ����(C[:#Z65I(<�e48�:�8k
!)� &�'D�C*+��6)#76)'D� ��(�,�� � 'D�5!$���;6?*�("6U[�#76D')("6?#7&�6D')("B7("*�("6G&+�SA�("6)6$("*+�+0

� 6D')(`6D�;BZ� �4<I(<�+,N48�;� (`48�;&�6)� L��+� &�'D�GAF�;6)6)#7P�#7B7#7*�("*+�.*+�U�"AF�5!$(��4<I(<�M#7&�*��5A�� &�*+� &N'D�
#Z�SA�B7#745(]&+�b� &N')("&�'D�r( &+� 48� 6)6)#Z*�("*+�E*+�E!)� 48�;&�45#7B7#Z(<!M�b� 6D')("*��@*�("6�*�#%["�5!$6)("6CA�(<!Dk
')#��4<I�"� 6�L:��("&�*+�S� 6)')("6�6D��/���&�*+� �^0 - (<!$(E�E�5/�� #%'D�E� � +�6 � � )`/ �"!O&+� 48��a(E(<AcB7#745(��4<I(<�
#Z&+/ �"!O��(��4<I(<�p("*�#745#%�;&�("Bd6D�"P�!)�](@T�#76D'�J�"!$#7(b*�("6eA�(<!)')#��4<I�"� 6 (@/���&�*�#%! ,
#7*+� &�')#��c45("&�*+�
(]Ac(<!)')#��4<I(<� *+��L:�+�S65I(<� �"!$#7H;#7&GJ(<!$#%�;6h��*+� #%u�("&�*��ma(^(<AcB7#745(��4<I(<� (^*+� 45#76 I(<� �c&�("B3*+�
L:��("&�*��S�5/ � 48')��(<!h("6U/_��65I�"� 6 * � � j *-$!- 0

�-�



� ��� � � � � ��  � �

�	������� � ��98 � 8��  � �
�h� ���:*+�h*+�.� 6)48�;&�*+�5!
(?� 6)45("B7(�&����lJ�5!O#745(?48�;&�6$#76D'D�d&�(G*�#%[�#765I(<�?*��;6QA�!)��48� 6)6D�;6 � �
[tJ(<!$#%�;6 H"!O�+AF�;6
T�#%�5!�J(<!$L:��#748�;650����E(YA�!)�"AF�;6D')(Y&+� 6D'D�G6D� &�')#7*+�pJ�GT�#7�5!$(<!$L:��#�� (��4<I(<�`� �
*��;#76 &QJK ["� #765,N/_( �5� &�*+� (C*�#76D')#7& �4<I(<�C� &N'D!)�hA�!)��48� 6)6D�;6d�Y&GJ�;6d*�(M!)� *+�",:� 48�;&+�;��#�� ("&�*+�
'D� ��A��S�C� 6DA�(��48�E&�(E*+�5'D� 4�4<I(<�i*+�`/_("B7T�("6G�C#7&�6D')("BZ(��4<I(<�E*+�`[�#76D')("6+* �YV � *-�.- 0

� T�#%�5!$(<!$L:��#�� (��4<I(<�\� � *�#%["�5!$6)�;6b&QJK ["� #Z6 J�o')("��P=J� � ��6)("*�( A�(<!$( ( *�#%/_��65I(<�
* jY> *-$!- ,�*�#%/_��65I(<� ��J(<["� B�* gh[�V � � * &.- ,:� &N'D!)�5H;(e45("��6)("BZ�S� &N'D�h�"!$*+� &�("*�( * � 2
[:V *-$.-
�Y� &�'D!)�5H;( 'D�"')("B7�S� &�'D�`�"!$*+� &�("*�( *+��H"!O�+AF�;6d("&�#Z&�T�("*+�;6 * ��>p��� *-".- ,+AF�5!$��#%')#7&�*+�
*�#7��#7&:��#%!t(E#7&�/ �"!$�E(��4<I(<�E*+��48�;&�'D!)�;B%��&+� 48� 6)6�J(<!O#7(S�CAc(<!$("B%� B7#�� (<!�("6?�"AF�5!$(��4<I�"� 6h&+�;6
*�#%["�5!$6D�;6G6$�+P+k H"!$�+AF�;650

�	������� 5 � � �76@� �7� � � � 8 � � �
#t�;�S�i���E(�!)� *+��� � H"!O("&�*+�C� 6$45("B7(i&QI(<�\J� ��&�#%/��"!$�S�",�AF��*+�C6D�5!h[<("&N')(��D�;6D�]A�(<!$(
��� 6$#76D'D� ��(p!)� 48�;&�T�� 48�5!E("6S*�#%/��5!)� & �45("6e� &�'D!)� *�#%/��5!)� &�'D� 6S6D�5H;�S� &�'D�;6�*�(p!)� *+�]�
� &�'D!)�C("6�B7#%H;(��4<I�"� 6G*��;6G[tJ(<!$#%�;6tA�(<!)� 6�*+�`A�!)��48� 6)6D�;6 0

����( A�!)�"AF�;6D')( &+� 6D'D�M6D� &�')#7*+�SA�!$�:45�+!O(���#Z&�#7��#�� (<!t(S#7&+/��"!$��(��4<I(<��6)�"P�!)�`45("��k
6$("B7#7*�("*+�M(<!O��( �5� &�("*�(�L����5!�&�("6h�S� &�6)(<H"� &�6�L:�+�5!�&��;6?A�!$�:48� 6)6)�;6�* V � *-".- ,��iL:�+�
J��#7�SAF�"!)')("&�'D�E����(^["����L����E48�;� ��� &YJ���S�5!$� � B%�5[<("*+�b*+��A�!)�:48� 6$6D�;6M�@� 6DA�(��48�
&�� 48� 6)6�J(<!$#%��A�(<!$(M(<!O��( �5� &�(<!t� 6D')(C#Z&+/ �"!O��(��4<I(<�mJ�h6)#%H;&�#���45(<')#%["�+0 
 6D'D�rJ�h48�;&�6)�5H;��#7*+�
6)�5A�(<!$("&�*+� (e!)� *+�h� � *�#%["�5!$6)�;6d48�;�SAF�;&+� &�'D� 6t� �cB%'D!$("&�*+��( #7&+/��"!$��(��4<I(<� 48�;&�')#7*�(
&�("6G�S� &�6)(<H"� &�6GL���("&�*+�S(<'D!$( ["� 6$6)("� ("6G/ !)�;&�'D� #%!$("6 ,�*+�M�S��*+�S(S!)� 6D'D!$#Z&+H;#%!U(S6)��(
*�#76)6D� ��#Z&�(��4<I(<�S(<A�� &�("6G(<�;6?48�;�SAF�;&+� &�'D� 6G�;&�*+�pJ�C&+� 48� 6)6�J(<!$#7(�0

-
(<!O(b�5/�� #%'D�;6e*+�i*+� 6)� �SAF� &�T+� J��')("�CPtJ� � 48�;&�["� &�#%� &�'D�i!$� 48�;&�T+� 48�5!SL����E���
6$#76D'D� ��(e� �RH"!$("&�*��`� 6)45("B7(oJ�M45(<!$("48'D�5!$#�� ("*��E48�;�S����� 48�;&��)��&�'D�S*+�`!)� *+� 6tB%��45("#76
�;&�*+�E(b*�#%/���65I(<� *+�E�S� &�6)(<H"� &�6rJ�iAF�;6)6 JK ["� B , #7&N'D�5!OB7#%H;("*�("6`AF�"!eB7#%H;(��4<I�"� 6MAF�;&�'D�<k (�k
AF�;&�'D�S�;&�*+�C(S*�#%/���65I(<��J�C6)#7�e��B7("*�(eAF�"!U� &�[:#%�;6�6)��48� 6)6$#%["�;6+* >p>n9�� � *-$:,�jY> *-$!- 0

� ��
 � � � �! �.� �
��� 6D')(W6D� 4�4<I(<� #7&N'D!$�:*���� #7��k 6D�b(W&�� 48� 6)6)#7*�("*��p*+�r("B7(<!$H;(<! (l*�#76DAF�;&�#%P�#ZB7#7*�("*+�]*+�
/��5!)!$("��� &N')("6Y*+��A�!)�"H"!$("��(��4<I(<�^*+�e6)#76D'D� �E("6h*�#76D'D!$#%Pc�QJK *+�;6t48�;&	��J(<["� #Z6h(E!)� *+� 6h� �
H"!O("&�*+��� 6)45("B7(�0 X`6�A�!)�"P�B%� ��("6e!)� 6$��B%')("&�'D� 6e*�� 6D'D�^("B7(<!)H;("�S� &�'D�m!)� B7("45#7�;&�("� k 6D�
48�;� (�� 6$45("B7(�H"�5�"H"!�J(���45(�,F(E� 6)45("B7(i&����lJ�5!O#745(S��(i*�#%["�5!$6$#7*�("*+�`(E*�#%["�5!$6D�;6�&QJK ["� #76
45(<!O("48'D�5!�JK 6D')#745("6�*+�M!)� *�� 6U� � H"!$("&�*��`� 6)45("B7(�0

#=�;�S�^!)� 6DAF�;6D')(�, (<A�!)� 6D� &�')("� k 6D�E*�#%["�5!$6)("6YA�!$�"A��;6)')("65,Q48�;�S� �^!)� BZ(�u�("�S� &�'D�
*�("6QH;(<!$("&�')#7("6
*+� �c(<P�#ZB7#7*�("*+�", *+�.�"!$*+� &�(��4<I(<�?�d*��.H"� 6D'5I(<�Y*+� H"!$��A��;6 ,�� � 48�;& �D��&�'D�
48�;� (�("*+� L:��(��4<I(<�pa( � 6D'D!$��')�+!$(S*�("6t!)� *�� 6U� � H"!$("&�*��`� 6)45("B7(�0 jh� 6D')("6?A�!)�"AF�;6D')("6
6$("B7#%� &�')("� k 6D�]("6S#7*+� #7("6e48�;����&�6 *+�i!$�5["�5!�(p��')#7B7#7*�("*���*�("6eH;(<!$("&N')#Z("6S*�("*�("6 a("6
(<AcB7#745(��4<I�"� 6]�r*+�nA�!)��45�+!$(<!��8u:AcB%�"!$(<!]'D�:*�("6^("6]�"A��"!$')��&�#7*�("*�� 6i*+�pA�(<!$("B7� B7#76)�S�
�8u+#76D'D� &�'D� 6?&���6)#76D'D� ��(�0

� !$�5[:#76 I(<�b*�("6MH;(<!O("&N')#7("6eL:�+�WJ�i&�� 48� 6)6�J(<!$#%�b�"/ �5!)� 48�5! (b����(^(<A�B7#745(��4<I(<�@'D� �
48�;���m�"P	�D� 48')#%["�oA�!$�"A��"!O45#%�;&�(<!Dk B7T���(<AF� &�("6i("L��+� BZ("6�L���� 65I(<�o� 6D'D!O#%')("�S� &�'D�b&+�8k

�-�



� ��� � � � � ��  � �

48� 6$6�J(<!$#7("65,<*+�=�S�:*��?(?& I(<��(GAF� &�("B7#�� (<! A��"! H;(<!$("&N')#Z("6
L:�+� &QI(<����6)(�0
� �8u:AcB%�"!$(��4<I(<�
*�("6Y�"A��"!$')��&�#7*�("*�� 6�*+� A�(<!O("B%� B7#76)���i6)�+!$H"� 48�;���b48�;�SA�B%� ��� &N'D�+,QAF�;6)6$#%P�#7B7#7')("&�*+�
(E�+')#7B7#�� (��4<I(<��*��M6)#76D'D� ��("6?*�#76D'D!$#7P��QJK *+�;6d*+�`� 6)45("B7("6�45("*�(�["������("#%�"!)� 650

� '



� ��������
	��� �

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


*��� � ����� �"!$#%'&!"�
X A�!)���D� 48'D�e�h48�;&�48!$�5')#�� (��4<I(<��*+�?A�!)�"'D�:48�;B7�;6=*���48�;�e��&�#745(��4<I(<� � � H"�5!$("B��h*+��A�!)�<k
'D��48�;B%�;6`*+� 48�;�e��&�#745(��4<I(<� ��J(<["� B � � A�(<!$')#745��B7(<! J������(i')(<!)�5/�(]48�;�SAcB%�8u�(]*+�5[�#7*+�
(�[=J(<!$#7�;6U/�("48'D�"!$� 6��

� '��� � ��� A�(<AF� B 48� &�'D!$("B � � 6)#76D'D� ��("6Y*�#Z6D'D!$#%P�� JK *+�;65,�& I(<�]6�J��� � 'D�5!$�S�;6`*+�
/���&�45#%�;&�("B7#Z*�("*+�Y48�;�S��')("��P=J� � *+�M*�� 6D� �SAF� &�T+���

� � 6D'5I(<�^6)���D� #%'D�;6?(i/_("B7T�("6?*�(�!)� *+�",�� � 'D�5!$�S�;6h*+��(<'D!$("6)�;65,FA��5!O*�("6G�e*��+A�B7#%k
45(��4<I�"� 6�*��MA�("48�"'D� 6G��("#7&�*�( A�(<!$')#��4<I�"� 6��

� � 6D'5I(<�i6$��� � #7'D�;6G(S/_("B7T�("6U*+�;6UA�!)�:48� 6$6D�;6G#7&�'D�5!)["� &�#%� &�'D� 6��
� '��� � L:�+�G6D�5! ("*�(<A�'�J(<["� #76 *��U/ �"!$�E(`#7&�*+�5AF� &�*+� &�'D�Ma("6 �S��*�#��c45(��4<I�"� 6 *�(Y!)� *+�

*+�]48�;����&�#745(��4<I(<�n�ra("6 &+� 48� 6)6$#7*�("*+� 6 *�("6e(<A�B7#745(��4<I�"� 6 ,.*+�����:*+�n(@�5["�;B7��#%!
48�;� ("��PF�;650

jh�^�S��*+�n(@!$� 6D�;B%["�5! � 6D'D� 6 A�!)�"PcB%� ��("65,3'��� � 6)#7*��p��6$("*�("6 *�#%["�5!$6)("6�� 6D'D!$(<':J�5H;#7("6
Ac(<!$(b(@�S�:*���B7(<!$#�� (��4<I(<�p*+�EA�!)�"'D�:48�;B7�;6�*+��48�;����&�#745(��4<I(<�+, L:�+�5!CAF�"!e6)#7�SA�B7� 6`� 6 k
'D!O(<')#��c45(��4<I(<�+, L��+�5!`AF�"!MA�!)�"H"!$("��(��4<I(<� �"!O#%� &N')("*�(^AF�"!`�"P	� � 48'D�;6 , (<'�J�na( �E#%H"!$(��4<I(<�
*��M4 J�;*�#%H"�+0

��B J� � *��=AF��*+�5!)� � 6D�5!.�+')#ZB7#�� ("*�("6 A�(<!$(Y*+� 6D� &�["�;B%["�5!.A�!)�"'D�:48�;B7�;63#7&�*+�5AF� &�*+� &+k
'D� 6 , � 6D')("6C� 6D'D!$(<'�J�5H;#7("6e65I(<� &+�"!$��("BZ�S� &N'D��48�;&�48!)�5')#�� ("*�("6�6D�"Po(]/��"!$��(^*+��#7&�/ !$(�k
� 6)'D!$�+')�+!$("6Y*+� ����� �	��
� ��L:�+���"/��5!)� 48� � /_��&�45#7�;&�("B7#7*�("*��M48�;����� (]*�#7["�5!$6D�;6hA�!)�<k
'D��48�;B%�;65,�')("#76G48�;�S���

� �S� 45("&�#76$�S�;6UA�(<!$(E*+���c&�#��4<I(<� �C48�;��A��;6$#��4<I(<�E*+�M�\J�;*���B%�;6U*+�`A�!$�"'D�:48�;B%�;6 �
� ��("&�#%Ac��B7(��4<I(<�S*+�M!)� 45��!$6D�;6G*+��6$#76D'D� ��( �"AF�5!$(<')#%["���
� 48�;&N'D!$�;B7("*+�"!)� 6�*+�M*�#76DAF�;6)#7')#%["�;6��

�-"



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

� #7&�'D�5!)/�("48��48�;� ("6?(<AcB7#745(��4<I�"� 650

�h(�� 6)48�;B7T�(�*+� ����(�#7&+/�!$(�k � 6D'D!$��')�+!$(E("B J� � *��;6h*�#%["�5!$6D�;6Y("6DAF� 48'D�;6Y'�J� 45&�#748�;6ML:�+�
J�e#7�SAF�"!)')("&�'D�M48�;&�6)#7*+�5!O(<! ,�')("#76G48�;�S���

� ("*+� L:��(��4<I(<�i(<�;6?A�!)�"'D��48�;B%�;6?(�*�� 6D� &N["�;B7["�5! �
� *�#76DAF�;&�#7P�#7B7#7*�("*+�U*�(�#7&+/�!$(�k � 6D'D!O�+')�+!$(e� � *�#7["�5!$6)("6UA�BZ(<')(</ �"!$�E("6��
� AF�;6)6)#%P�#ZB7#7*�("*+�e*+�E#7&�'D�5!Dk �"AF�5!$(��4<I(<�@� &N'D!)��*�#%/��5!)� &�'D� 6M�\J�;*���B7�;6M*+�E��� �S� 6 k

�S�oA�!)�"'D�:48�;B7�o�b� &�'D!)�pA�!)�"'D��48�;B%�;6i�@(<A�B7#Z45(��4<I�"� 65,UAF�;6)6)#%["� B7��� &N'D�b��6)("&�*+�
*�#%/��5!)� &�'D� 6GB7#7&+H;��(<H"� &�650

J�^#7�SAF�"!)')("&�'D�i("#Z&�*�( 48�;&�6$#7*+�5!$(<! *�#76DAF�;&�#7P�#7B7#7*+("*���*+�]4 J�;*�#%H"�<k /��;&N'D�^*�(@#7&+/�!$(�k � 6 k
'D!O�+')�+!$( �M48�;&�*�#��4<I�"� 6?*+�`!$� *�#76D'D!$#7P���#��4<I(<� *+�`A�!)�"'D��48�;B%�;6�L��+�M(E�+')#7B7#��5� � 0


*��� � � � � � �� % �����7! � � �7! �2� % � � � !�� �
���
���� � � 6� �2A ��� � 8 �2? �	� �76@� A
� / �"!O��(n��("#76 48�;����� A�(<!$(p� 6D'D!$�+')��!$(<! A�!)�"'D��48�;B%�;6S*+�^48�;����&�#745(��4<I(<� J� (n6)��(
*�#%[:#Z65I(<�@� � 45("�E("*�("6S� �SA�#ZB7T�("*�("65,3&+�"!O��("B7�S� &�'D�^48�;&�T+� 45#7*�("6S48�;���rA�#7B7T�("6e*+�
A�!)�"'D�:48�;B7�;650mjh� 6D'D� �S��*+�+,�J�^A��;6$6 JK ["� B ��')#7B7#�� (<! (<AF� &�("6eA�(<!)'D�]*�(pA�#7B7T�(�,
�;�W45(�k
�E("*�("6C("B%'D�5!O&�(<')#%[<("65, *+��("48�"!O*+�@48�;� �b')#%AF�^*+�E6D�5!$[:#��48�@L��+��6)��A�!)�5'D� &�*���A�(<!$(
45("*�(l(<AcB7#745(��4<I(<�+0 J�R� 6D')( (�(<PF�"!$*�(<H"� � 6$�+H"�5!$#7*�(�AF� B%�����:*+� B7��*+�p!)�5/��5!��� &�45#7(
XC9
 * j � )-�.- 0 � � A�!)�"'D��48�;B%�;6S*+�]H"!$��A��;6 ,.� 6D')(n� 6D'D!$��')�+!$(��4<I(<�r� &�48�;&�'D!$(�k 6D� AF�"!
�8u�� �SA�B7��&+� �	�>3 +�-.;��=* >p("B *-$.- 0

� 6D�5A�(<!$(��4<I(<�S� �R45("��("*�("6EJ�Y�5/�� 48')��("*�( *+�Y�S��*+�e(�A�!)�"AF�"!$45#7�;&�(<!d*�#7/ �5!)� &�'D� 6
& JK ["� #76 *+� (<Pc6D'D!$("4�4<I(<��6)�"P�!)�3�?6)#Z6D'D� ��(G*+�.48�;�e��&�#Z45(��4<I(<�+0 � &+�"!O��(?XM9
�� 6DAF� 45#��c45(
Ac(<!$(�A�!$�"'D�:48�;B%�;6hAF�;&�'D�<k (�k A��;&�'D�+,FAF�"!��8u�� �SA�B%�+,FL:�+��(i��� & JK ["� B 6D�e["� �)(i(i!)� *+�
48�;���\���q�S� 45("&�#76$�S�W*+�rA�("6)6)(<H"� � *+�r�S� &�6)(<H"� &�6]� &�'D!)�o&?J�;6^*�#%!)� 48')("�S� &�'D�
BZ#%H;("*+�;65,tL����b&+�o&QJK ["� B?6D�5H;��#Z&N'D�b6)� � 6)48�;&�*�(o�o� &�45("�E#7&�T�("�S� &�'D�m�p6D� �"/��5!)�	�45(
Ac("6)6)(<H"� � *+�`�S� &�6)(<H"� &�6U� � L:��("B7L:�+�5!tAF�;&N'D�S*�( !)� *��h�`� � 6)�5H;��#7*�( 6D�Y�"/��5!)�	�45(
��� �c��u�� 48�;&�')#7&:�+�\�m48�;&�'D!)�;B7("*+� *+�m*�("*+�;650 �d�s'D�5!$�S�;6b*��rA�!)�"'D��48�;B%�;6 *+�
*�#%/���65I(<�+,c&+��- T+�:� &�# u]� &�48�;&�'D!$("� k 6D�S45("��("*�("6�Ac(<!$(E*�#7/���6 I(<�E*+����� &�6)(<H"� &�6h& I(<�
�hJ(<["� B ,
*�#%/���65I(<�^& I(<����J(<["� Bd48�;� � &�45("�E#7&�T�("�S� &�'D�+, *�#%/_��65I(<� ��J(<["� B , 6)#7&�48!)�;&�#76)���
[�#%!)')��("BF�M*�#%/_��65I(<� �"!$*+� &�("*�(�0

�?�nL����i*�#��E!)� 6DAF� #%'D�la(@48�;&�48!)�5')#�� (��4<I(<�m*+� 6)'D�i')#%AF�b*���A�!)�"'D��48�;B%�;65,.45("*�(p45(�k
�E("*�(S/_��&�45#%�;&�( 48�;�S����� �cB7'D!)�+,�("48� #%')("&�*+�i����(��S� &�6)(<H"� � [�#7&�*�( *�(E45("��("*�(
#Z�S� *�#7(<')("�S� &�'D� ("45#7��(�,=*�(rL:��("BU��� 45("6D�m� 6)A�� 45#Z("BEJ� (r(<AcB7#745(��4<I(<�+,t("48!)� 6)48� &�')(
45(<PF�	�45("B7T��;6?!)� 6)A�� #7')("&N'D� 6Sa(�/_��& �4<I(<��L��+�e*+� 6D� �SAF� &�T�(S�C� &�[:#Z(�k (EA�(<!O(E(�45("��("*�(
#Z�S� *�#7(<')("�S� &�'D��#Z&+/ �5!O#%�"! ,�*�(iL���("B ��� 45("6D��� 6DAF� 45#7("BYJ� (�!$� *+�C/ JK 6)#745(�0 � ��("&�*+�E(
��� &�6)(<H"� � J�i!)� 48�5P�#7*�(�, � � 45("*�(@45("��("*�(^�;6�45(<P��	�45("BZT+�;6M!)� 6)A�� 48')#7["�;6M65I(<�b�8u+(�k
�E#7&�("*+�;6C�E!)� �S� [:#Z*+�;6�*�(b�S� &�6$(<H"� �^,.6D� &�*+�@� 6D')(@A��;6)'D�5!$#%�"!$�S� &�'D�E� &�'D!)�5H;�+�ma(
45("�E("*�(�6)�+AF�5!$#7�"! 0

�-$



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

��B J� � *��m("48!)� 6)48� &�')(<!@�r!)� ����["�5!@45(<PF�	�45("B7T��;65,`45("*�(W45("��("*�(WAF��*+�r("#7&�*�(
/�!$(<H;�S� &�')(<! , !)� (<H"!$��A�(<! ,
!)�5'D�5! ,3*��+A�BZ#745(<!`�;����� 6)�S�b6)��A�!$#7��#7!Y��� &�6)(<H"� &�650����
� &�')("&�'D�+,+A�(<!$(M��("&�'D�5!U(C#7&�*+�5AF� &�* �� &�45#7(Y� &�'D!)��("6=*�#%/��5!)� &�'D� 6d45("�E("*�("65, J��#7�SAF�"!Dk
')("&�'D�]L��+�E�;6C45(<PF�	�45("B7T+�;6e("48!)� 6)48� &�')("*+�;6 (b���E( �S� &�6)(<H"� � &:����( 45("��("*�(b*+�
A�!)�"'D�:48�;B7�E6D� �)("� �

� #%H;&+�"!$("*��;6YA�� BZ("6h45("�E("*�("6M#7&+/��5!$#%�"!$� 65,F�;�r6D� �D(�, 'D!$(<')("*+�;6M48�;�S�^Ac(<!)'D��*+�;6
*�("*+�;6��

� ��("&�#%Ac��B7("*+�;6t(<AF� &�("6UAF� B7( 45("��("*�(E*+�MA�!)�"'D��48�;B%�S� � L��+�`/��"!$("� 48!O#7("*+�;6��
� !)�5')#%!$("*��;6G("&N'D� 6�*�(S�S� &�6$(<H"� � 6D�5!G� &�'D!)�5H;�+�e(<�E&QJK ["� B 6$�+AF�5!$#%�"!U*��+!$("&�'D�M(

!)� 48�5A �4<I(<�+0
jh� 6D'D�m���:*+�W("6^*�#7/ �5!)� &�'D� 6^45("��("*�("6 ��45("�q*+�5AF� &�*+� &�'D� 6^(<A�� &�("6i� �s'D�5!O�S�;6
*���� 6)A�� 45#��c45(��4<I(<�o*+�m6D�5!$[:#��48�nA�!$� 6D')("*+�rAF� B%�r&QJK ["� Bt#7&+/��5!$#%�"! � & I(<�m*��]L:��("B7L:�+�5!
48�;&�48!)�5')#�� (��4<I(<��A�(<!)')#745��BZ(<!t*��CL���("#76)L:�+�5!U�;�+'D!$("6G45("�E("*�("650

jh��("6eL:�+� 6D'5I�"� 6 #7��A��"!$')("&N'D� 6�')("&N'D�nA�(<!O( �n*+� 6D� �SAF� &�T+�@*+�i���E( A�#7BZT�( *+�
A�!)�"'D�:48�;B7�;6�48�;���lAc(<!$(�(l48�;�SA�B7�8u�#7*�("*+�@*+� 6D� � *+� 6D� &�["�;B%[�#7�S� &�'D�l65I(<�W(l�+')# k
BZ#�� (��4<I(<�r("48')#%[:#Z*�("*+� 6e48�;&�48�"!)!)� &�'D� 6S�]�r&hJ���S�5!)�p*+�]4 J�"A�#7("6 *�(n�S� &�6)(<H"� � �5/�� 4 k
')��("*�("650 � � 'D�5!$�S�;6e*+�i("48')#%[�#7*�("*�� 6C48�;&�48�"!)!$� &N'D� 6�AF�:*+� � #7*+� &�')#��c45(<!Dk 6)��*���("6
("B7'D�5!$&�(<')#%[<("6��

� ����(S("48')#%[�#7*�("*��`A��"!G45("*�(E45("��("*�(E*+�`A�!)�"'D��48�;B%���
� ����(S("48')#%[�#7*�("*��`A��"!G45("*�(E�S� &�6$(<H"� �^0

����A�!O#7�S� #%!)� 45("6D�i�5[:#%')(�k 6)�C�E��6)��*+�C�S� 45("&�#Z6)�S�;6G*+�M48�;&�'D!)�;B%��*+�M48�;&�48�"!)! �� &�45#7(
*�� &N'D!)�m*�� 45("*�(m45("��("*�(�,Ca(r45��6)')(r*�(nAF� &�("B7#�� (��4<I(<�m*+�m*�� 6D� �SAF� &�T+�r*+�5[�#7*�(\a(
6$#7&�48!)�;&�#�� (��4<I(<�m� &N'D!$�b45("*�(o*���("6�45("��("*�("6�48�"!)!)� 6)A��;&�*+� &N'D� (�45("*�(m�S� &�6)(<H"� �
'D!$�:45("*�(�0

��6�&�� 48� 6)6)#7*�("*��]*��]("48!$� 6)48� &N')(<!]45(<PF�	�45("B7T+�;6�48�;���mA�!)����u��;6ba("6S�S� &�6$(<H"� &�6
� � 45("*�( 45("��("*�(�,
� � 48�;& �D��&�'D� 48�;� �@(<!$��( �5� &�("�S� &�'D�@*����S� &�6)(<H"� &�6�48�;�S�
6)� L�� �� &�45#Z("6?48�;&�' JK H;��("6?*��M*QJK H;#%'D�;6tP�#Z&GJ(<!$#%�;65,+*GJ( �"!O#%H"� � (�L:�+� �

� 45("*�(b45("�E("*�(@*���A�!)�"'D��48�;B%�@48�"!$!)� 6DAF�;&�*�(^(@����( 4 J�"A�#Z( *+��'D��*�(b(@�S� &�k
6)(<H"� � A�(<!$(���� &+��["�i� 6DA�(��48�i*��M(<!$��( �5� &�("�S� &�'D��'D� �SAF�"!�J(<!$#%��48�;� (E*�# k
�S� &�65I(<�Y("*+� L:��("*�(�,<�YL��+�d'D� � ��� 48�;&�6$#7*+�5!�J(<["� B:#7�SA�("48'D�h&+�Y*+� 6D� �SAF� &�T+���

� 6D� �)( �+')#7B7#�� ("*�(^����(]� 6D'D!O�+')�+!$(^*+�i*�("*+�;6MB7#7H;("*�( *+�S/�!$(<H;�S� &�'D�;6�*�( �S� &�k
6)(<H"� �^,=#7&�48�"!)!)� &�*+�@&:��� 45��6D'D�n�8u�'D!$(p� � 48�;�SA�B%�8u+#7*�("*+�i�^*+� 6D� �SAF� &�T+�
A�(<!$( H"�5!$#7!G� 6)6)(S� 6)'D!$�+')�+!$(�0

J�W*���!)�5/��5!$#%!tL:�+�h��� 6)�S� (e6)�5H;��&�*�(e& I(<�oJ�Y48�;��A�B%�5')("�S� &�'D�`6)(<')#76D/_(<'�J�"!$#7(�,+*�("*�(e(
&�� 48� 6)6)#7*�("*��=*+�U48�;&�["�5!)'D�5! (h� 6D'D!$��')�+!$(hB7#%H;("*�(h&�����(�6)� L�� �� &�45#Z(`48�;&N')#%H;��(h(<'D!O( [.J� 6
*�������(�4 J�"A�#7(�L���("&�*+��6D�h(<'D!$( ["� 6$6)( ����(M/�!)�;&�'D� #%!$(�*+�?A�!$�"'D� 4�4<I(<�+,+A��"!=�8u�� �SA�B%�+,
� &�'D!)�=(G(<A�B7#745(��4<I(<���.��&YJ��45B%�5�G*+�?6$#76D'D� ��(U�"AF�5!$(<')#7["�?�;�M� &�'D!)�d�?6)#76D'D� �E(U�"AF�5!$(<')#%["�
�C��*�#76DAF�;6)#%')#7["�e*+�C!)� *+�"0

� &



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

���
���
� � � 6� �2A ��� � 8 �2? �	� �76@� A  � � < � 8 � � A
�h��(i�5["�;B7� �4<I(<�]*�("6�A�#7B7T�("6?*+��A�!)�"'D�:48�;B7�;6 J�e/ � #7')(EAF� B7(���&�#%/��"!$��#�� (��4<I(<��*�(E#7&�'D�5!Dk
/_("48�C� &�'D!)�e("6�45("��("*�("65,�*��C�S��*+�E(�AF��*+�5!)� � 6)�5!?� �SA�#ZB7T�("*�("6U(<!)Pc#%'D!$(<!$#7("��� &N'D�
45("�E("*�("6�*���*�#%/��5!)� &N'D� 6C�"!$#%H"� &�6 , �bL:�+�WJ�E48�;&�6D�5H;��#7*+�bA�� B7�	�
	�� +�57-.+06 * ��-�* � -
�nAF� B%�  3.5 �>) * [�V � *-"�,U[�V *-$E- 0 
 6D'D� /_( �m48�;� L����@� 6D')( � 6)'D!$(<'�J�5H;#7( 6D� �)(l� 6 k
AF� 45#7("BZ�S� &N'D��("*�� L���("*�(^(<�b*+� 6D� &�["�;B%[�#7�S� &�'D�b*+��#7&+/�!$(�k � 6D'D!O�+')�+!$("6hH"� &=J�5!$#745("6e*+�
*�� 6D� &N["�;B7[:#7��� &N'D�E*��`A�!)�"'D��48�;B%�;650

-
(<!O(mL���� 45("*�(m45("��("*�(o6D� �D(o��� 48�;�SAF�;&+� &�'D�bL���� 6D�^AF�:*+�^48�;��P�#7&�(<!�,d(
��&�#%/��"!$��#�� (��4<I(<� 'D� � L:�+�M6D�5!�/ � #7')(S(S[=J(<!O#%�;6G&QJK ["� #Z6��

� &+�"!$��("BZ#�� (��4<I(<�l*��b/_("45#7B7#7*�("*�� 6�*�#76DAF�;&�#7P�#7B7#�� ("*�("6CAF� B%�l6)#76D'D� ��(o�"AF�5!$(<')#%["�+,
')("#76C48�;���@H"� 6D'5I(<�n*+�E("48')#7[:#7*�("*+� 65, *��i�S� �\J�"!O#7(^�E*+�E�5["� &N'D�;6e')("#76e48�;�S�
'D� �SAF�"!$#�� ("*+�"!$� 6��

� &+�"!$��("BZ#�� (��4<I(<�`*�("6
�"A��5!O(��4<I�"� 63#7�SAF�"!)')("*�("6 �d�8u�AF�"!)')("*�("6 AF�"! 45("*�(Y45("��("*�(
*+�eA�!)�"'D��48�;B%�+,Q#7&�45B7��#7&�*+� ')#%A�#Z45("�S� &N'D�e�"AF�5!$(��4<I�"� 6M*+�e� &�[:#%���e!)� 48�5A �4<I(<� *+�
�S� &�6)(<H"� &�6?*+�`�;�+'D!O("6G45("��("*�("6��

� &+�"!$��("BZ#�� (��4<I(<� *+�eA�!)��48� *�#7�S� &�'D�;6`*+�S#7&�6D')("BZ(��4<I(<�]*��eAc#7B7T�("6h*+�eA�!)�"'D��48�;B%�;6
�C*+�M#7&�#745#7("B7#�� (��4<I(<�S*+�M6)� 6)65I�"� 6?*��C48�;����&�#745(��4<I(<���

� �+')#7B7#�� (��4<I(<�o*+� � 6D'D!O�+')�+!$("6i*+�b*�("*+�;6i48�;����&�6EAc(<!$(r!)�5A�!$� 6D� &N')(<!i�"P	�D� 48'D�;6
A�(<!)')#7BZT�("*+�;6tAF� B7("6U*�#%["�5!O6)("6G45("��("*�("6 ,c48�;�S�iA��"!U�8u�� �SA�B7�+,�("6G�S� &�6$(<H"� &�6
� � 'D!��("&�6)#%'D�S�M#7*+� &�')#��c45("*��"!)� 6G*+�`A�(<!$')#745#%A�("&�'D� 650

��B J� � *��`� &�48�"!$(��)(<!�(S#7&�*��5A�� &�* �� &�45#7(�� &N'D!)�M45("�E("*�("6?*+�YA�!$�"'D�:48�;B%�+,c48�;� ("6
48�;&�6D� L���� &N'D� 6Y[<("&N')(<H"� &�6Y� � 'D�5!O�S�;6`*+�CA�!)��� � 48'D�+,Q�E("&��+'D� & �4<I(<��� !)� ��')#7B7#�� (��4<I(<�+,
AF�5!$�E#%'D��(b48�;&�48!$�5')#�� (��4<I(<�r*+�i45("��("*�("6�*+�iA�!)�"'D��48�;B%�b[�#%!)')��("#76 * XY-�*-�E- 0 #t("��(�k
*�("6h*��eA�!)�"'D�:48�;B7��[�#%!)')��("#76?& I(<�^("48!)� 6$48� &N')("� 45(<P��	�45("BZT+�;6�a("6`�S� &�6)(<H"� &�6 , �]L:�+�
/_( ��48�;� L:�+�C& I(<��48�;����&�#7L:�+� � 48�;� �i6)� � A�(<!Y&+���;�+'D!$�i�8u�'D!)� �S��*+�i45("&�("B
*+�
48�;�e��&�#Z45(��4<I(<�@��AF�"!)')("&N'D�pL����i& I(<�p6D� �D("� ["�5!$*�("*+� #%!)�;6CA�!)�"'D��48�;B%�;6�*��i48�;�e��&�# k
45(��4<I(<�+0=-
�"!:J� �^,�65I(<� J�+'D� #765,:AF�"!d�8u�� �SA�B%�+,:A�(<!$(�� &�45("��#Z&�T�(<!d��� &�6)(<H"� &�6t&�(�A�#7B7T�(
*��CA�!)�"'D��48�;B%�;6��;�bAc(<!$(S�"P�'D�5!Y� 6D')(<' JK 6)')#745("6�6)�"P�!)����� �c��u��E*+�e�S� &�6)(<H"� &�65,c/_��&�k
45#7�;&�("&�*+�S(�L:��("B7L:�+�5!G&QJK ["� BF*+�ML:��("B7L:�+�5!UA�#ZB7T�(�,:�EL����M& I(<��6D�5!$#7( AF�;6)6�JK ["� BF6D� � (
&��"!$��("B7#�� (��4<I(<�+0

XWA�!$��� � 48'D�`*+�=����(h#7&+/�!$(�k � 6D'D!$�+')��!$(G*+�dA�!)�"'D��48�;B%�;6 ��&�#%/��"!$�S� 6 'D� � &���� &�')("&�k
'D����� A�!)�"P�B%� ��(E*+�C��("#%�"!h(�!)� 6)�;B%["�5! ,�!$� B7("45#%�;&�("*+��48�;� ("6��"AF�5!$(��4<I�"� 6hL��+�e65I(<�
#Z&�45B7�QJK *�("6
&�(M#7&�'D�5!)/�("48� 6d� &�'D!)��*�#7/ �5!)� &�'D� 6 45("�E("*�("650.� � 6)48�;B7T�(�*+� 6D')("6d�"AF�5!$(��4<I�"� 6
!$� 6)��B%')(S*+�M��� 48�;�SA�!)�;��#Z6)6D�S� &�'D!)� �

� ��� 48�;&��)��&�'D�E� JK &�#7�S�S*+�`�"AF�5!$(��4<I�"� 6h48�;�S�E!)���c�8u:�E*��`A�!)� 6)6)��A��;6)'D�;6U')("� k
P=J� � � JK &�#7���;6U6D�"P�!)���;6?')#%AF�;6G*��CA�!)�"'D��48�;B%�;6h6)�+AF�"!)')("*+�;6 ,���("6hL��+�C'D�"!$&+�
*�#%/ JK 45#7B ( 48�:�"!$*+� &�(��4<I(<�@� &N'D!$�i45("��("*�("6�*+��A�!$�"'D�:48�;B%�;6�L����E&+� 48� 6)6)#7'D� � *+�
'D!)��45(<!�#7&+/��"!$��(��4<I(<��6$�+A�B%� �S� &�')(<! �

�-)



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

� ���q48�;&��)��&�'D� *��p�"AF�5!$(��4<I�"� 6@��("#76��8u�'D� &�6D�\�r("*+� L:��("*+�\( ���s')#%AF�l� 6 k
AF� 4"JK �c48�]*+��A�!)�"'D�:48�;B7�;65,Q&+�;�S� ("*�("��� &N'D�SA�!$�5["� &�*+���"A��5!O(��4<I�"� 6Y� 6DAF� 4"JK �c45("6
A�(<!$(�� 6)6D� 6 A�!$�"'D�:48�;B%�;6 'D!$�:45(<!)� � #Z&+/ �"!O��(��4<I(<��� &�'D!)�U6)# ,"��("6
'D�"!$&�("&�*+�Y��("#76
48�;�SA�B%�8u+(�(�48�;&�48!)�5')#�� (��4<I(<�]*+�M45("*�(E45("�E("*�(S�C(�#Z&+/ !O(�k � 6D'D!$�+')�+!O(e*��C(<A�B7# k
45(��4<I(<���E("#76t!)� 6D'D!$#7')(�0

�h� �8u:� ��A�B%�]*+� 6D'D� 48�;�SA�!)�;��#Z6)6D�\J� �������;* > � > *-" - ,QL�����#7&�45BZ��# (<AF� &�("6h���
48�;& �D��&�'D�M� JK &�#7�S�Y*+�U�"AF�5!$(��4<I�"� 6 � &�'D!)�G45("��("*�("65,��"P�!$#%H;("&�*+�`(Y[�#%�;B7(<!3�MA�!$#7&�4"JK Ac#%�
*���#7&�*+�5AF� &�* �� &�45#7(b� &N'D!)�^45("��("*�("6�(<�n'D�5!S�"A��5!O(��4<I�"� 6 � 6DAF� 45#7("#76e� &N'D!$�]("B7H;����("6
45("�E("*�("650

��� �8u:� �SAcB%�b48�;&�'D!�J(<!$#%� J��(b#7&�45B7��65I(<� &+� �
	�� +�57-.+06b*+���"AF�5!$(��4<I�"� 6�!)� 6DAF� # k
')("&�'D� 6M(�A�!)�"'D��48�;B%�;6M48�;� 6)� � �("&N')#Z45(^*+�S#7&N["��45(��4<I�"� 6`!)� ���"')("6`� �"A��5!O(��4<I�"� 6M48�;�
6)� � �("&N')#Z45(`*+�tA�("6)6)(<H"� � *��G�S� &�6)(<H"� &�6 ,NL����t(<AF� 6)(<!.*��=!O(<!$("�S� &�'D�U/�( �5�5!)� � 6D� &�k
')#Z*+�i&+�]�S� 6)���iA�!$�"'D�:48�;B%�+,F'D�5!)� � L:�+�e6D�5!Y'D�:*�("6Y48�;&�48!$�5')#�� ("*�("650CXY�+'D!$�i�8u�� � k
AcB%� J�i("#7&�*�( (b#Z&�45B7��65I(<� &��  3.5 �>)�*+���"AF�5!$(��4<I�"� 6e!)� 6DAF� #%')("&�'D� 6�a(@��("&���'D� & �4<I(<�
*��M6)#7&�48!)�;&�#76)�S�e[:#7!)')��("B &:���RH"!$�+AF�+,+��L:�+�`'D�"!$&�(�#Z&�("*+� L:��("*�( (�6)��(S��')#7B7#�� (��4<I(<�
Ac(<!$(�A�!$�"'D�:48�;B%�;6�AF�;&N'D�<k (�k AF�;&�'D�iPF� � 48�;�S��*��MA�!)�"'D��48�;B%�;6h*+��*�#7/���6 I(<�EL����C& I(<�
#Z&�45B7�+� �R6)#7&�48!)�;&�#76)����[�#%!)')��("B 0

���
����� � � � 8 ��� � 8 �2? �	� �76@�7A
#t�;�S�b("6C45("�E("*�("6�*���A�!)�"'D��48�;B%�b'D� &�*+� � (b6)�5!�("#7&�*�(^48�;�SAF�;&+� &N'D� 6CP�("6D')("&�'D�
48�;��A�B%�8u��;65, �;6e6)#76)'D� ��("6�� 3 ->) �.6 * �h#7B *-$E-=� � 
 ��� * 2+�;&0* ' - A�!$�"AQI�"� � (@48�;&�6 k
'D!O� �4<I(<�M*+�G45("��("*�("6 *+�tA�!)�"'D��48�;B%�`AF�"!.(<H"!)�5H;(��4<I(<��*+�G�E#748!)�<k A�!)�"'D��48�;B%�;6 P�("6)� ("*+�;6
� � �5["� &N'D�;6 ,F&��E6D� &�')#7*+�E*+��("���S� &�')(<!�(�AF�;6)6$#%P�#7B7#Z*�("*+��*��C�S��*���B7(<!$#�� (��4<I(<�+,�!)� ��k
')#ZB7#�� (��4<I(<�S�M!)� 48�;&���H;�+!$(��4<I(<��*+�M45("*�(�45("��("*�(�*+�MA�!$�"'D�:48�;B%�+0

� 6D')(i(<!$L���#%'D� 48')�+!$(SPc("6D� #7(�k 6D�C&�(E48�;�SA�!$�5� &�65I(<�i*��MA�!)�"'D��48�;B%�;6?48�;���i�\J("L:��# k
&�("6C*+��� 6)')("*+�;65, 'D!$("&�6)#7')("&�*+� *+��� 6)')("*+�b� � !)� 6DAF�;6D')(b( �5["� &N'D�;65,.48�;���@(b4OT+�8k
H;("*�(r*+� ����(n�S� &�6$(<H"� � �;�W*+� 6)#Z&�("#76 *+�^��� 'D� �SAF�"!$#�� ("*��"! 0l-
��*+� � � &�'5I(<�
#Z*+� &N')#��c45(<!Dk 6D�hL���("#Z6.�;6=� 6D')("*+�;6=�Y("6 'D!$("&�6)#��4<I�"� 6=!)� B7("45#%�;&�("*�("6d48�;�R45("*�(e("6DAF� 48'D�
*��G��� A�!)�"'D��48�;B%�+,�#Z6D�;B7("&�*+�<k �;63*��;63!)� 6D')("&�'D� 6 �U!$� ��&�#7&�*��<k �;63&���� � J�;*���B%�+,;(ML:�+�
6)��4$T�("��(]��� ��#Z48!)�<k A�!)�"'D��48�;B%�+0�� BZ#7��#%')(��4<I(<��*+� 6D')(�(<!$L���#%'D� 48')�+!$(E!)� 6)#7*+�CA�!)� 45# k
6$("�S� &N'D��&�( *�#��c45��BZ*�("*+�?� � 6D�5A�(<!$(<!U�;6G�E#748!)�<k A�!)�"'D��48�;B%�;6G*��M�S�:*�� ( AF��*+�5!)� �
6)�5!?48�;�SAF�;6D'D�;6?6)� � #7&�'D�5!)/ �5!O#%!)� � *+�`/��"!$��("6G#Z&+� 6DAF�5!$("*�("650

� � 'D�5!$�S�;6M*��e48�;&�48!$�5')#�� (��4<I(<�+,
#Z6D'D��6$#%H;&�#��c45(�L:�+�S45("*�(�A�!)�"'D��48�;B%� J��48�;&�6D')# k
')� JK *+�MAF�"!d��� 48�;&��)��&�'D��*+�h��#748!)�<k A�!)�"'D�:48�;B7�;6=L:�+��A�(<!)')#7B7T�("� ����(C� 6D'D!$�+')�+!O(C*+�
*�("*+�;650 #t("*�( ���R*+�;6t��#Z48!)�<k A�!)�"'D��48�;B%�;6�J�M���R48�;&��)��&�'D� *��hA�!)�:48� *�#7�S� &�'D�;6=L:�+�
6 I(<�i�8u�� 45�+')("*+�;6Y� � !)� 6DAF�;6D')(�(i�5["� &N'D�;650�X`6?�5["� &�'D�;6`AF�:*�� � 6D�5!YA�!�J�8k *+����&�#7*+�;6
AF� B%� 6$#76D'D� ��(�,
AF�"!C�8u�� �SA�B%�+,
(b4$T��5H;("*�(@*��E����( ��� &�6)(<H"� � (<�bA�!)�"'D��48�;B%�+, �;�
� 6)A�� 45#Z("B7�S� &�'D�]("*�(<A�')("*+�;6SA�(<!O(r(r48�;����&�#745(��4<I(<�m� &�'D!)� ��#748!)�<k A�!)�"'D�:48�;B7�;6S!)� B7(�k
45#7�;&�("*+�;650 �d6D'D� 6eA�!)��48� *�#7�S� &�'D�;6MAF��*+� � �E("&�#%A���BZ(<!M�;6�*�("*+�;6CAc(<!)')#7B7T�("*��;6C*+�
A�!)�"'D�:48�;B7�+, *�("*+�;6 B%��45("#76e(<�n�E#748!)�<k A�!)�"'D��48�;B%�+,.!$�5H;#76D')(<! �]!)� �S��["�5!�("6$6D�:45#Z(��4<I�"� 6
*��`A�!)��48� *�#7�S� &�'D�;6G(S�5["� &�'D�;6?���S� 6)�S��*+� 6)A��;B7�5')(<!G�;�+'D!)�;6U�5["� &�'D�;650

�-*



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

���
����� � �H� � �� �7�4� A � A � � � � �26 ��� � � �2A
�h��(@�;�+'D!$(@� 6D'D!$(<':J�5H;#7(r48�;&�6$#76D'D�]&+�@*+� 6)� &N["�;B%[�#7�S� &�'D�n*+��BZ#7&+H;��(<H"� &�6C� 6DAF� 45#7("#76
Ac(<!$(b*+� 6$48!)�5["�5! A�!)�"'D��48�;B%�;6 *+�i48�;�e��&�#745(��4<I(<�+, !)� 48�"!)!)� &�*��p(p48�;�SA�#7BZ("*+�"!)� 6CL:�+�
48�;&�6D�5H;�+� � �"A�')#Z��#�� (<!3("6 �"AF�5!$(��4<I�"� 63�U� 6D'D!$��')�+!$("6 ��("#76348�;�e��&�6 �;�S��("#Z6
48! JK ')#745("6
&���*+� 6D� &�["�;B%[:#Z�S� &N'D�i*+�`A�!)�"'D��48�;B%�;650

� B7#7&+H;��(<H"� � �:3 5 � �.+ �>) * ��-�*-�!- *�#76DAF�;&�#%Pc#7B7#�� (�48�;�S�^48�;&�6D'D!$� �4<I�"� 6Y*�(iB7#7&�k
H;��(<H"� � ("6�� &�')#7*�("*+� 6i*+� 6)#76D'D� ��(o� � 45("�E("*�("6 �
	�� +�57-.+06�0 jh� 6D'D�n�S�:*�� J�
AF�;6)6�JK ["� B &QI(<�]6�J�]T��5!$*�(<!hA�(<!)'D�S*�(]*+���c&�#��4<I(<��*+� 45("��("*�("6`*�� ("B7H;��&�6�A�!)�"'�J�"')#%AF�;6
*�#76DAF�;&QJK ["� #76 ,<4OT�("��("*+�;6 ���� � 
�O,�PF� �f48�;�S�e'D�"!$&�(<!t&+�5H;B7#%H"� &�45#7( ["� Bc(C6D�"P�!$� 45(<!)H;(
#Z&N'D!)��*���� #Z*�(CAF� B7(e� 6D'D!O(<')#��c45(��4<I(<��� � 45("��("*�("650

��� �;�+'D!)�e�8u:� ��A�B%�rJ�h�
*8 � � / ; � + * 9 � 9 *-�E-FL:�+��48�;��P�#7&�(C�\J�;*���B%�;6 *+��A�!)�<k
'D��48�;B%�;65,�6D�5H;��&�*+�Y*+� 6)48!O#��4<I�"� 63*�(hL���("BZ#7*�("*+�=*+�U6D�5!)[�#��48��A�!)�5'D� &�*�#7*�(�,�H"�5!O("&�*+�YA�!)�<k
'D��48�;B%�;6t� 6DAF� 45#7("BZ�S� &N'D�h�"A�')#7�E#�� ("*+�;6`a("6=&�� 48� 6)6)#7*�("*�� 6=*��h45("*�( (<A�BZ#745(��4<I(<�+0.jh� 6D'D�
���:*+� J�CA��;6$6 JK ["� BF!)�5'D�5!h&+��4 J�;*�#%H"��H"�5!O("*+�+,cL:�+�M*+�5'D�5!$�E#7&�( ��*+� 6D� ��A�� &�T+� �c&�("B ,
(<AF� &�("6�("6M/_("45#7B7#7*�("*+� 6`*+�;6C*�#%["�5!$6D�;6M� J�;*���B%�;6ML:�+�E6 I(<�b�+')#7B7#�� ("*+�;65, 6D� � L����E#76 k
6)�n6)� �D(r48�;&�6)�5H;��#7*+�n(nA�(<!)')#%! *+�^����(n*+� 48�;��A��;6$#��4<I(<�n� � �\J�;*���B%�;6 *+� �E("6)#7("*+�
AF� L:�+� &+�;6t�C&:���S�5!$�;6D�;6UA�(<!$(E6D�5!)� � ���c45#7� &N'D� 650

� #7&N'D!$�:*�� �4<I(<�M*+��&+� [�("6=B7#7&�H;��(<H"� &�6 'D� � &+�C� &�')("&N'D� ("B%H;��&�6.#7&�48�;&�["� &�#%� &�'D� 6��
� !)�5A�!)� 6)� &N')(i����(�45�+!$[�(�*��C(<A�!)� &�*�#�� (<H"� � ��("#Z6?("48� &�')��("*�(iA�(<!$(���� A�!)�<k

H"!$("��("*+�"!��
� #7&�'D!)�:*����CA�!$�"P�B%� ��("6Y&+�]6)�+AF�"!)'D� (]� J��B%')#%AcB7("6GA�BZ(<')(</ �"!$�E("65, !)� 6D'D!$#7'D��AF� B7(

*�#76DAF�;&�#7P�#7B7#7*�("*+�U*+�E48�;�SA�#ZB7("*+�"! �
� *�#��c45��B%')(](^#7&N'D�5H"!O(��4<I(<�@48�;� �;��'D!)�;6M�\J�;*���B%�;6Y� 6)48!$#%'D�;6M� � �;�+'D!$("6CB7#7&+H;��(�k

H"� &�65,�&��;�S� ("*�("�S� &�'D�",c48�;� ("6G(<A�B7#745(��4<I�"� 6 �
� ( ���8u�#7P�#7B7#7*�("*+�b#7&�'D!)��*���� #7*�(o&�( 48�;&	��H;�+!$(��4<I(<�W� 6)'�J(<')#745(W*+�nA�!)�"'D��48�;B%�;6 J�

AF�5!$*�#7*�( � � A�(<!)'D�]AF� B7(@#Z�SAF�;6)6)#%P�#ZB7#7*�("*+� *+��!)� 48�;&	��H;��!$(<! �;6 A�!)�"'D��48�;B%�;6
*�#7&�("�E#745("�S� &�'D�"0


*��� � � � � � �� % �����7! � ���.� �� ��! � ! � 

���4��	 �� % �����
�������� � 6@�2A!A � A ��� � 8 �2? �	� �76�7A
#t�;�S� � �s�;�+'D!$("6 J(<!)� ("6 ,h�lJ�5'D��*+�;6 *+�nA�!$�"H"!$("��(��4<I(<�\�"!$#7� &N')("*�(lAF�"!]�"P	�D� 48'D�;6
6)�5!)["� � Ac(<!$(E*�#Z��#7&:��#%!t(E48�;�SA�B7�8u�#7*�("*+�C*+�E*�� 6D� &N["�;B7[:#7��� &N'D��*+�CA�!$�"'D�:48�;B%�;6h*+�
48�;�e��&�#Z45(��4<I(<�+0�jh� 6D'D� �S��*+�+, 45("*�(r��� *��;6e#Z&N'D�5!)["� &�#%� &N'D� 6S*��]����(@6)� 6)65I(<�m*+�
48�;�e��&�#Z45(��4<I(<�mJ�?!$�5A�!)� 6D� &�')("*+��48�;�������f�"P	� � 48'D�e*+�?���E(M45B7("6)6D�h48�"!)!)� 6DAF�;&�*�� &N'D�
(<�EA�!)�"'D��48�;B%��� � L:�+� 6D'5I(<� * gY2 g *-$<( - 0

#=�;�S�r48�;&�6D� L:� �� &�45#7(�,t&+��["�;6�A�!)�"'D��48�;B%�;6 AF�:*+� � 6D�5!�*����c&�#7*+�;6e48�;�S�r� 6DAF�8k
45#Z("B7#�� (��4<I�"� 6h�;�b�8u�'D� &�65I�"� 6Y*+� 45B7("6)6)� 6?�8u+#76D'D� &�'D� 65, *+� 6D� &�["�;B%["� &�*+�]T�#%�5!O(<!$L���#7("6G*+�
A�!)�"'D�:48�;B7�;65,c*+�;6�L���("#76G��� A�!)�"H"!$("��("*��"!�*+�C(<AcB7#745(��4<I�"� 6h6D� B%� 4545#%�;&�(E�E��("#76�48�;&�k
["� &�#%� &N'D�",cL��+�5!?A�(<!$(S�+')#7BZ#�� (��4<I(<��#7�S� *�#Z(<')(S48�;�S�EA�(<!O( � 6DAF� 45#7("B7#�� (��4<I(<�+0

� +



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

� 6D')(]� 6D'D!O(<'�J�5H;#Z( !)� 6)��B%')(�A��"!$')("&N'D� &:��� �S��*+� B%�^*+� A�!)�"H"!$("�E(��4<I(<� � 6DAF� 45#7("B k
��� &N'D�SPF� � #7&N'D�5H"!O("*+� 48�;� (�A�!)�"H"!$("��(��4<I(<�@*+�e(<AcB7#745(��4<I�"� 6`�"!$#7� &N')("*�("6YAF�"!h�"P+k
�D� 48'D�;65, �;&�*+�E�;6C6D�5!)[�#��48�;6�*+�E48�;�e��&�#745(��4<I(<�p�"/ �5!$� 45#7*+�;6MAF� B%�@6)#76D'D� ��( � 6D'5I(<�bAF�5!Dk
/�� #%')("�S� &�'D� #7&N'D�5H"!O("*+�;6�48�;� �;6h!)� 6D')("&�'D� 6Y6D�5!)[�#��48�;6GPF� � 48�;����48�;� (E(<AcB7#745(��4<I(<�
� � 6)# 0

� � 48�;&N'D!$(<Ac(<!)')#7*�(�,3� 6D')(p(<PF�"!$*�(<H"� � 'D�"!$&�(p#7�SAF�;6)6 JK ["� B.(b!$� �+')#7B7#�� (��4<I(<�p*�("6
45BZ("6)6D� 6 *+�5!O#%[�("*�("6�#Z&�*+�5AF� &�*+� &�'D� �S� &�'D�n*�("6^6)��("6 45B7("6$6D� 6]P�("6D�",Y�\L:�+� J�mA�!)�<k
PcB%� �\J(<')#748�S6D�"P�!$�5')��*+� L���("&�*+�e(S48�;��A�B%�8u+#7*�("*+�h*�("6t�8u:'D� &�65I�"� 6]J�`6)�+AF�5!$#%�"!t(<��*�(
A�!�J�"A�!$#7( P�("6D�",348�;�S�r("48�;&N'D� 48�^AF�"!��8u:� �SAcB%�@48�;� A�!)�"'D��48�;B%�;6 *+��48�;����&�#745(��4<I(<�
�hJ(<["� B P�("6D� ("*+�;6?� � A�("6$6)(<H"� � *+�M��� &�6)(<H"� &�6G6$#7�SA�B%� 6 * gY2
g * &!- 0

�������
� � � � � �7A ��������� � � � 8 �2? ��� � 6@�7A � ��� ��8 �� � A
#t�;�S�@("B%'D�5!O&�(<')#%[<(la(pT+�5!$("& �45(@48�;�S�p��� 45("&�#76)�S�@P�("6D�iA�(<!$(b���:*�#��c45(<!C��48�;&�6 k
'D!O��#%!=A�!)�"'D��48�;B%�;6t48�;�SA�B%�8u��;65,dJ�YA��;6$6 JK ["� B�48�;&�6D'D!$��#7!=45B7("6$6D� 6tL��+�Y#76D�;BZ("� ����(C/_��&�k
45#7�;&�("B7#7*�("*�� � 6DAF� 4"JK �c45(o� &�48�;&N'D!O("*�(o� �s*�#7["�5!$6)("6E6$#%')��(��4<I�"� 6]&�(o48�;&�6D'D!$� �4<I(<�W*+�
��� A�!$�"'D�:48�;B%��*+� 48�;����&�#745(��4<I(<� * � � � *-"�, 9 � 9�*-�.- 0 �d6)6D� 6��"P	�D� 48'D�;6Y� B%� �S� &�')(<!)� 6
AF��*+� �R� &�'5I(<�i6D�5!?48�;��A��;6)'D�;6G� � A�!$�"'D�:48�;B%�;6���("#76G48�;��A�B%�8u��;650

VG� B7(<')#%[<("�S� &�'D�^a(i�S��*���B7(<!$#�� (��4<I(<�E*+�CA�!)�"'D�:48�;B7�;6?� � 45("��("*�("6h����#Z48!)�<k A�!)�<k
'D�;48�;B7�;6����E( (<PF�"!$*�(<H"� � �"!$#%� &�')("*�(^AF�"!C�"P	�D� 48'D�;6mJ�i��("#76 ���8u JK ["� B3AF�"!$L:�+��& I(<�
!$� L��+�5!^( ��&�#7/ �"!$�E#7*�("*+�b*�("6�#Z&N'D�5!)/_("48� 6^� &�'D!)�n�;6^*�#%/��5!)� &�'D� 6i�"P�� � 48'D�;650 jh� 6D'D�
���:*+�CA���*+� � 6)�5!=#7*�� &N')#���45("*+�;6.*�#%/��5!)� &�'D� 6 Ac(<A�� #Z6.(C6D�5!=*+� 6D� �SAF� &�T�("*+�;6.*+� &�'D!)�
*��p��� A�!)�"'D��48�;B%�+,h48�;�S� A��"!��8u�� �SA�B%�+,h����B7')#%A�B%�8u+(<H"� � *+� �c��u��;6]*+�n*�("*+�;65,
#Z&�#745#7("B7#�� (��4<I(<�?*+�t6D� 6)65I�"� 65,"H"� 6)'5I(<�Y*�� �5["� &�'D�;63�=("48')#7[:#7*�("*+� 65,<48�;&�6D'D!$��#Z&�*+�?*�#7["�5!$6)("6
�"A �4<I�"� 6GA�(<!$(E45("*�(���� *+� B7� 650

���s� B%� ��� &N'D�W4$T�( ["�mA�(<!O(��W6)��48� 6)6D�W*+� 6D')( � 6D'D!O(<'�J�5H;#Z( J�m(l��')#7B7#�� (��4<I(<�W*+�
Ac("*+! I�"� 6t(<!$L:��#%'D� 48')�+!$("#Z6d48�;&�T�� 45#7*+�;6 * g � � � *-".- ,+48�;�S�SH;��#7("6dA�(<!$( #7*+� &�')#��c45(<!d�;6
48�;��A��;&�� &N'D� 6]� B%� ��� &N')(<!)� 6�!)� B7�5[�("&�'D� 6]PF� � 48�;�S�W(l/��"!$��(l48�;�S� A���*+� � 6D�5!
48�;��P�#7&�("*+�;6+* 9�4OT�*-�<(+,�gY2
g *-$�P , � � ��*-".- 0

��������� � � � � 8 � ? ��� � ������� � 
 �98 ?!� � 8 ��� � ������
�h6='�J� 45&�#745("6G*+�h!)�����8uFI(<� �`48�;&�48!)�5')#�� (��4<I(<��(<PF�5!)')( * ,M-�*-$�, ,C#74 *-�E- ,+A�!)�"AF�;6D')("6=#7&�# k
45#Z("B7�S� &�'D� &��]48�;&�'D�8u�'D�@*+�SB7#7&�H;��(<H"� &�6h*+� A�!)�"H"!$("��(��4<I(<�@65I(<�^')("�CPtJ� � J�+'D� #76`&�(
A�!)�"H"!$("��(��4<I(<��*+�`A�!)�"'D��48�;B%�;6?*��M48�;����&�#745(��4<I(<�E�"!$#7� &N')("*+�;6GA��"!?�"P	� � 48'D�;6 0

� 48�;&�48!)�5')#�� (��4<I(<��(<P��5!$')(e*��h���R�\J�;*���B%��*�� ����� �	��
 ����6)#%H;&�#��c45(CL:�+�Y���R48�;&�k
�)��&�'D�h6)� B%� 4545#%�;&�("*+�`*+�t45(<!$("48'D�5!�JK 6D')#745("63*�(h48�;&�48!)�5')#�� (��4<I(<�nJ�t�8u�AF�;6D'D�`(<�Y45BZ#%� &N'D�t*+�
� J�;*���B%�+,"AF�"!.�"AF�;6)#��4<I(<�M(C����(`48�;&�48!)�5')#�� (��4<I(<�C��45��B%')("*�(`� �fL��+�G&�� &�T���� *+�5')("B7T+�
J��[:#76�JK ["� B 0 
 6)'D�lJ�C/�� #%'D��(<'D!$( [.J� 6Y*+�M����(�#Z&N'D�5!)/_("48�C6D�5Ac(<!$("*�(S*�(S#7&�'D�5!)/_("48�M/_��&�45#%�<k
&�("B ,�(e�S�5')(�k #7&�'D�5!)/_("48�",�(<'D!O( [.J� 6?*�(CL:��("BUJ�hAF�;6)6 JK ["� B��S�:*�#��c45(<! �e48�;�SAF�"!)')("�S� &�'D�
*����\J�;*���B%� ')("&�'D�E� � 'D�5!$�S�;6G*+�C/���&�45#%�;&�("B7#7*�("*+��48�;�S��*+�M*+� 6D� ��A�� &�T+�+0

����� 6)#76D'D� �E(��"!$#%� &�')("*+�iA��"!��"P	�D� 48'D�;65, (E48�;&�48!)�5')#�� (��4<I(<�](<PF�5!)')(E!)� 6)��B7')(�� �
L:�+�m("6b� &N')#7*�("*+� 6 L:�+�m*+� 6)48!)�5["� � � 48�;�SAF�"!)')("�S� &�'D� *��m���q�"P	�D� 48'D� 6D� �)("�
')("��PtJ� � �"P	�D� 48'D�;65,�L:�+�hAF�:*+� �R6D�5!U�+')#ZB7#�� ("*+�;6dAF� B%��A�!)�"H"!$("��("*+�"!G*��h(<A�BZ#745(��4<I�"� 6

� �



� ��� �  	 � 	 � � � � �	� ���

*��i�S� 6)���i�S��*+�EL:�+���E("&�#%A���BZ(eL:��("#76$L��+�5!��;�+'D!)�;6��"P	�D� 48'D�;650?� � 6D'D� 6��"P	�D� 48'D�;6
L:�+�`/_( �5� � A�(<!$'D�C*�(S�S�5')(�k #7&�'D�5!)/_("48��*GJ(�k 6)�M� &N'5I(<�i�E&+�;�S�M*��M�S�5')(�k �"P	�D� 48'D�;650

#=�;�S�i48�;&�6D� L�� �� &�45#7(�,�*�#��8k 6D�CL:�+�M�i/���&�45#%�;&�("�S� &�'D�E*+�E6$#76D'D� ��(�*��M�"P	�D� 48'D�;6
� 6)'�J( !)����� 48')#7*+�e� � 6)#�A�!�J�"A�!$#%�+,�*�("&�*+�e� &��;�S�`*+�Y!)�����8uFI(<� (e� 6D'D�`Ac(<!$("*�#%H;��(e*+�
A�!)�"H"!$("��(��4<I(<�+0

��(oA�!)�"H"!$("��(��4<I(<� *+�@A�!)�"'D��48�;B%�;6E*+�p48�;����&�#745(��4<I(<�l/�( �p6D� &N')#Z*+�m'D�;��(<!]���
A�!)�"'D�:48�;B7� 48�;�S� ����(\���5')(�k 6D� 6)65I(<� *+�l48�;����&�#745(��4<I(<� �l48�;�S� ')("B�48�;&�6$#7*+�5!$(<!
�o�"P	� � 48'D�lL���� 48�;&�48!)�5')#�� (o� 6)6D� A�!$�"'D�:48�;B%��48�;�S�o��� ���5')(�k �"P	� � 48'D� *�(m6)� 6)65I(<�
*��p48�;�e��&�#745(��4<I(<�+0 �.u�#76)'D� � � &�'5I(<� [=J(<!O#7("6�A�!)�"AF�;6D')("6�&+�l6)� &N')#7*��l*+�@AF�5!$��#%')#%!
(<�SA�!)�"H"!$("��("*+�"!G*��Y(<AcB7#745(��4<I�"� 6G#7&�6D')("B7(<!t�`48�;&	��H;�+!$(<!G*�#7&�("��#745("��� &N'D�YA�!)�"'D��48�<k
B7�;6=*��Y48�;�e��&�#Z45(��4<I(<�E48!$#7("&�*����`#7&�6)')("B7("&�*+�e*�#%/��5!)� &N'D� 6U���5')(�k �"P	� � 48'D�;6�* ��2 -t9�*-��,
2 �h- � *-"�,�>p45� *-"!- 0

��������� � �4� AE� � �1� A �� ? � 6 �� �4� ? � A
�h��(C�;�+'D!$(e(<P��"!O*�(<H"� � (<� *+� 6D� &�["�;B%[�#7�S� &�'D�e*��GA�!)�"'D��48�;B%�;6=�"!$#%� &�')("*+�;6dA��"!d�"P+k
�D� 48'D�;6mJ�i48�;&�6)#Z*+�5!$(<!C("6��S� &�6)(<H"� &�6C'D!)��45("*�("6�48�;���b�"P	�D� 48'D�;6�("48')#7["�;6�6D�5!O#7("B7#�� (�k
*��;65,+L��+�Y65I(<� !)� 48�;&�6)')#%')�QJK *+�;6=L:��("&�*+�e4$T+�5H;("� (<�S*+� 6)')#7&+�+,:�;&�*+�Y65I(<� �8u:� 45�+')("*��;6
�S!$� 6DAF�;&�*+� � (^#7&�["�:45(��4<I�"� 650�� � 6D')( (<PF�"!$*�(<H"� � *GJ(�k 6D��� &+�;��� *�� � �I ��
 � �& ��
%( � �I')% � �I � � � * �?X � *-$ - 0

� 6D')(e� 6D'D!$(<':J�5H;#7(�'D� � (e[�("&�')(<H"� � � �R!)� B7(��4<I(<�@a("6U("&�'D�5!$#%�"!$� 6U*+��'D!O(<')(<!?48�;�S�
� &�')#7*�("*�� 6e#Z&�*+�5AF� &�*+� &�'D� 6C�;6S*�("*+�;6 (<!$��( �5� &�("*+�;6E&+�;6eA�!)�"'D��48�;B%�;6 �]�;6S*�("*+�;6
("48!$� 6)48� &N')("*��;6na("6i�S� &�6)(<H"� &�6 0 � 6D')(m6)�5A�(<!$(��4<I(<�o�"P�')#7*�(r48�;� (n��45��B%')(��4<I(<�l*�("6
� 6)'D!$�+')�+!$("6d*+�?*�("*��;6 *+�;6=45(<PF�	�45("B7T+�;6.AF�5!$�E#%'D�G�C*+� 6)� &N["�;B%[�#7�S� &�'D�+,���("&���'D� & �4<I(<�
�U�5["�;BZ� �4<I(<�M� � 6D�5Ac(<!$("*+�+,N("48!)� 6$48� &N')("&�*�������(Y&+� [�(C*�#7�S� &�6 I(<��a(`���:*���B7(<!$#�� (��4<I(<�
*��`A�!)�"'D��48�;B%�;650

#=�;�S��48�;&�6D� L�� �� &�45#7(�,^J�n����(o("B7'D�5!$&�(<')#%[<(o#7&�'D�5!)� 6)6$("&N'D�\a(o� 6)'D!$#%')(o&��"!$��("B7# k
� (��4<I(<�`*�("6 � 6D'D!$��')�+!$("6 *��d*�("*+�;6 *�("6
�S� &�6)(<H"� &�6 A�(<!$(?�"P�'D�5! #7&N'D�5!)k �"A��5!O(��4<I(<��� &�'D!)�
*�#%/ �5!$� &N'D� 6M48�;&�48!)�5')#�� (��4<I�"� 6S*+�b��� 6)�S� A�!$�"'D�:48�;B%�+0 � 6)')(bT�#%A�J�"'D� 6D�lJ�i&+�b� &N')("&�'D�
*��e�+')#ZB7#7*�("*+��B7#7��#%')("*�(�� &�L:��("&�'D��/��"!`&+� 48� 6)6�J(<!O#%��#Z&�6D')("B7(<!h� � 45("*�(]��� *+�;6Y&GJ�;6
#Z&N'D�5!)["� &�#%� &N'D� 6 ��4 J�;*�#7H"�C48�"!)!)� 6DAF�;&�*�� &N'D�ea(�45B7("6)6D��*+�;6.�"P	�D� 48'D�;6=�+')#7B7#�� ("*��;6.48�;�S�
��� &�6)(<H"� &�650


*��
 � �� �� ! % ��� � ! �
����� �� �����������������
X 48�;&�48� #%'D� *+� ��� 	�� � 
 � � %
B
 �bJ�Y*+���c&�#Z*+�`AF�"!�% � &�&+� &�T��;��6D�G� �r�5')T+�5!$("B7B�* % � *-$.-
48�;����!)� *+� 6U� � L����@J��AF�;6)6 JK ["� B �

� �;6 &GJ�;6 *�(?!)� *��d("48')��(<!)� � 6D�"P�!)�=(h#7&+/��"!$��(��4<I(<�hL����=45#%!O45��B7(G&�(?!)� *+�","�8u+("��# k
&�("&�*+�<k (C�GAF�;6)6)#%["� BZ�S� &N'D���S�:*�#��c45("&�*+�<k (�,�& I(<�C� 6D')("&�*+�C!)� 6)'D!$#%'D�;6 (C("48')��(�k
!)� � 6D�"P�!)�U�;6.45(<PF�	�45("B7T+�;6.("48!$� 6)48� &N')("*��;6 AF�"!3A�!)�"'D��48�;B%�;6.*��G48�;����&�#745(��4<I(<���

�-�



� ��� �  	 � 	 � � � � �	� ���

� �;6 ��')#7B7#�� ("*+�"!$� 6Q48�;&	��H;�+!O(<!)� � ("6 48�;�SA��+')(��4<I�"� 6
�5/�� 48')��("*�("6
AF� B7(U!)� *+�d6D�"P�!)�
(C#7&�/ �"!$�E(��4<I(<�C� � 'D!��("&�6)#%'D�+,:#7&�'D!)�:*���� #7&�*+�`4 J�;*�#7H"�C�8u�� 45�+'�J(<["� BF&+�;6 *�#7["�5!$6D�;6
&GJ�;6G*�(�!)� *+�"0

�d6D')(G45(<A�("45#Z*�("*+�.� 6D'�J(�#7&�')#7��("�S� &�'D�.B7#%H;("*�(U48�;� (G#7&�45BZ��65I(<�G*+�.4 J�;*�#7H"�G�8u:� 45��'�J(<["� B
� J�"["� BM&+�;6]A�!�J�"A�!$#%�;6�A�("48�"'D� 65,ML:�+�rAF�:*��p6D�5!@#7&�6D')("B7("*��l�r�8u�� 45�+')("*+� � � &GJ�;6
!$� �S�"'D�;650

��� A�!O#7�S� #%!$(h(<PF�"!$*�(<H"� � a("63!$� *+� 63("48')#%[<("6 48�;&�6)#Z6D'D�U&�(`#7&�6D')("BZ(��4<I(<�M*+�tA�!)�"'D�<k
48�;B7�;6.*+�G48�;�e��&�#745(��4<I(<�eL��+�5!.&��;63�8u:'D!$� �S�;6 *+�G����(`6D� 6)65I(<��*+�G48�;����&�#745(��4<I(<�CPF� �
48�;���@&�("6�#7&N'D�5!OB7#%H;(��4<I�"� 650 �h��( A�!$�"A��;6)')( &+� 6D'D��6D� &N')#Z*+� J�E�p("�CPc#%� &N'D� � 3 � ��	
� 57;��0/;* >p> % * ' - L:�+��A��5!O��#%'D��#Z&�6D')("B7(<!Y&+�E�8u�'D!)� �S�]�"AF�;6D'D�^*+�e����(�6D� 6)65I(<�^*+�
48�;�e��&�#Z45(��4<I(<�CA�!)�"'D��48�;B%�;6d*+� 6D� &�["�;B%[:#Z*+�;6 &:����(`B7#Z&+H;��(<H"� � #7&�'D�5!)A�!$�5')("*�(�0 XY�+'D!$(
A�!)�"AF�;6D')(S6D� �S� B7T�("&N'D�nJ�M� ��� ; /�� �
� �.57+ * 9�2 g � *-$.- 0

����(E(<P��"!O*�(<H"� � �8u�'D!)� ��( J�M�i45("6D��� � L:�+�M45("*�(E�S� &�6)(<H"� �sJ��(<A�� &�("6G���
A�!)�"H"!$("��(pL���� J�]�8u:� 45�+')("*��p� � 45("*�(p&GJ�p� � L:�+��A�("6)6)(�, � 6D')("&�*��@�;6 *�("*+�;6e(
48�;�e��&�#Z45(<!`� �CPF�5P�#7*��;6h&�� 6)6D� A�!)�"H"!$("�E(�0ejh� 6D'D�E���:*+�+, �^A�!)�"'D�:48�;B7� J�i48�;�SA�B%�8k
')("��� &N'D�h48�;&�48!)�5')#�� ("*+� &+�M4 J�;*�#7H"��48�;&�')#7*+�C&�("6 A�!�J�"A�!O#7("63�S� &�6)(<H"� &�65,�48�;&�T�� 45#7*�("6
48�;��� � �& ��
�� �I% ��� � * >p> % � *-"!- �;� � �
CG � � ' 
 � * %�9�9 � * &D- 0

����� �
� � � A!�  A.A ����
�d� !$� B7(��4<I(<�oa("6��;��'D!$("6Y(<P��"!O*�(<H"� &�65,�P�("6D� ("*�("6h� � *�#%["�5!O6)("6?� 6)'D!$(<'�J�5H;#7("6C*+�e�S�<k
*���B7(<!$#�� (��4<I(<�+,+(eAF�;6)6)#%Pc#7B7#7*�("*��t*��Y�E#%H"!$(<!U4 J�;*�#%H"�S48�;�S� A�(<!)'D�`#7&�'D�5H"!$("&�'D�M*+�YA�!)�<k
'D��48�;B%�;6U*+�`48�;�e��&�#745(��4<I(<��L:�+�bJ�`�"/ �5!$� 45#7*�(eAF� B%�;6d*�#%["�5!$6D�;6=')#%AF�;6t*+�Y!)� *+� 6t("48')#%[<("6
J��[�("&�')(�� �;6)�E� � *���("6G6)#%')��(��4<I�"� 6 �

� ("48')��("B7#�� (��4<I(<�S*+�?A�!)�"'D��48�;B%�;6d*���48�;�e��&�#745(��4<I(<� #7&�6D')("BZ("*+�;6.� � H"!$("&�*+�?� 6)45(�k
B7(�,
�bL�����'D�"!$&�(b� 6D')( 'D� 45&+�;B7�"H;#7(b(<'D!$(<� &�'D��A�(<!$( ���E(^/���')�+!$(]H"�5!$(��4<I(<�r*�(
/�("�bJK B7#7( *+�`A�!$�"'D�:48�;B%�;6 
 - * � % *-$.- �

� AF�;6)6)#%P�#ZB7#7*�("*+�^*+�n("*�(<A�')(��4<I(<� a("6^&�� 48� 6)6)#7*�("*�� 6i*+�n(<A�B7#Z45(��4<I�"� 65,���("#Z6i�5[�# k
*+� &�'D�@AF�"!��lA�!)�"'D��48�;B%�oAF��*+�5!E6D�5!]�S��*�#��c45("*��m*��+!$("&�'D�@���E(m6D� 6)65I(<� *+�
48�;����&�#745(��4<I(<�+,��EL����pJ��#7�SAF�"!)')("&�'D�`A�(<!$(E��� 6)#76)'D� ��(S�"AF�5!$(<')#%["��H"� &=J�5!O#748�
* %G>p> � * ' - 0

�d� 48�;&N'D!O(<A�(<!)')#7*�(�,�(S(<PF�"!$*�(<H"� �R�8u:'D!)� �E(S*+�;6G�S� &�6$(<H"� #%!)�;6t�M*�("6U4 J(<A�6$��B7("6t6�J�
AF�"!=6)#�& I(<�e� &�48�"!$(��)(e(C�S��*���B7(<!O#�� (��4<I(<��*+�;6dA�!)�"'D��48�;B%�;6d� � 'D�5!$�S�;6=*+��6D�5Ac(<!$(��4<I(<�
*��G("6DAF� 48'D�;6.*�#76D')#Z&N'D�;63*+�G��� �S� 6)�S�`A�!$�"'D�:48�;B%��*+�U48�;����&�#745(��4<I(<��48�;�S�nJ�?�"P�')#7*+�
48�;� � 6D'D!$(<':J�5H;#7("6Y��("#76U48�;&�["� &�45#%�;&�("#7650

� 6D')(e(<PF�"!$*�(<H"� � AF�:*+�h("#7&�*�(C!)�5["� B7(<!Dk 6)�Y48�;����A�!$�"P�B%� �\J(<')#745(�� � 'D�5!$�S�;6t*+�
6)�5H;�+!$("& �45(�*+�;6.&GJ�;6d*�(`!)� *+�",�� &�L:��("&N'D���8u:� 45��')("� 4 J�;*�#7H"�CA�!)� ["� &�#%� &�'D��*+�U�;��'D!)�;6
&?J�;6UAF�;6)6)#%["� B7��� &N'D�MT+�;6)')#7650

� � 'D�5!$�S�;6
*+�=*�� 6D� �SAF� &�T+�+,�(�#7&�45B7��65I(<�?*��d4 J�;*�#%H"�Y&�("6
�S� &�6)(<H"� &�6 !)�5A�!)� 6D� &�k
')(]���E(i6D�"P�!)� 45(<!)H;(^*+�S�+')#7BZ#7*�("*+�CBZ#7��#%')("*�(�,�("6)6)���E#7&�*+��L��+� � � 45("6D�;6M&��"!$��("#76
��� &GJ�l'D�5!�J(lL����@A�!$�:48� 6)6$(<!]&:���S�5!$�;6D�;6EAc("48�"'D� 6 45(<!)!)�5H;("&�*���'D��*+�;6��l��� 6)�S�
4 J�;*�#%H"�+0

�-�



� ��� � � � � ��  � �


*��� � � � �! �.� �
9�� &�*+�?(?/���&�45#%�;&�("B7#7*�("*+� � ��*�� 6D� �SAF� &�T+�?*�� A�!)�"'D��48�;B%�;6
*+� 48�;�e��&�#745(��4<I(<�Y/_��&�*�(�k
��� &N')("#76tAc(<!$( ( /���&�45#%�;&�("B7#7*�("*+�G�`�S*+� 6D� �SAF� &�T��e*+�S6)#Z6D'D� ��( *�#76D'D!O#%P��QJK *��C48�;�S�
��� 'D��*+�+,�(<A�!)� 6D� &�')(�k 6D�m&+� 6D'D�r45(<A JK ')��B%�����s48�;&��)��&�'D�W*+�p(<!OL���#7'D� 48')�+!$("6�A�(<!$(
���:*���B7(<!$#�� (<!U��A�!)��� � 48'D�i��(�48�;&�48!)�5')#�� (��4<I(<�^*+�MA�!$�"'D�:48�;B%�;6�*+�C48�;�e��&�#745(��4<I(<�+,F&+�
6)� &N')#7*��E*+����B%'D!$(<A�("6)6$(<!?(E48�;�SAcB%�8u�#Z*�("*+�M#7&+�5!$� &N'D�e(<�i*+� 6D� &�["�;B%[�#7�S� &�'D�i*+��A�!)�<k
'D��48�;B%�;6�*+�M48�;����&�#745(��4<I(<�+0

� �+')#7B7#�� (��4<I(<�l*�("6�*�#%["�5!$6)("6i� 6D'D!$(<':J�5H;#7("6 A�(<!$(o���:*���B7(<!$#�� (<!���A�!)���D� 48'D� �@(
48�;&�48!)�5')#�� (��4<I(<� *+�oA�!)�"'D�:48�;B7�;6b/_( �l48�;� L:�+��6D� �)( A��;6$6 JK ["� BM*+� 6)� &N["�;B%["�5!r#7&�/ !$(�k
� 6)'D!$�+')�+!$("6@H"� &=J�5!$#745("6mA�(<!$( 6$�+AF�"!)')(<!@� *+� 6)� &N["�;B%[�#7�S� &�'D� *+��A�!)�"'D�:48�;B7�;650 �
��')#7B7#�� (��4<I(<�m*+� ����(r#7&+/�!$(�k � 6D'D!$��')�+!$(pA�!)�"AF�"!$45#%�;&�(p��� 48�;&��)��&N'D�m*�� /�("45#ZB7#7*�("*+� 6
A�!:J�8k *+���c&�#7*�("65,+L��+�M6$#7�SA�B7#��c45("�R(�48�;&�48!)�5')#�� (��4<I(<��*+�MA�!$�"'D�:48�;B%�;6 0

� �+')#ZB7#�� (��4<I(<�^*+������(]#7&�/ !$(�k � 6)'D!$�+')�+!$(WJ��')("��P=J� � � 6)6D� &�45#7("B A�(<!$(]("6)6D�5H;��!$(<!
( AF�;6)6$#%P�#7B7#Z*�("*+� *+�r'D!$("&�6DAF�"!)')(<!^A�!)�"'D��48�;B%�;6^A�(<!O(W*�#%["�5!$6)("6]AcB7(<')(</ �"!O��("6]�m("6
(<AcB7#745(��4<I�"� 6?L:�+�`�;6G��')#7B7#�� ("�RA�(<!O( [=J(<!$#7�;6UA�!)�"'D��48�;B%�;650

� '



� ��������
	��� �

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

� � ��� � 
 � ���� � ���

� ��� �
	��� % ��� � ���
�h6U*�#���45��B7*�("*+� 6d&+� *+� 6D� &�["�;B%[:#Z�S� &N'D�S*+�`6D�5!$[:#��48�;6t'D�;B7�5!$("&N'D� 6U( /_("B%')("6tAF�"!=!)�5A�B7# k
45(��4<I(<�iAF�:*+� � 6)�5!�(<H"!$�+Ac("*�("6G6D�5H;��&�*+��*���("6U&�(<')��!)��� ("6?*�#Z6D')#7&�')("6��

� ( [<("B7#7(<!bL:��("#76^6 I(<� ("6 H;(<!$("&�')#7("6@&+� 48� 6)6�J(<!$#Z("6 (<�\PF�;�s/���&�45#%�;&�("�S� &�'D�W�
�8u:A�!$#7��# k BZ("6d� � 'D�5!$�S�;6G*��MA�!)�"H"!$("�E("6��

� ("6)6D�5H;�+!O(<!�("6UH;(<!$("&�')#7("6 �D��B7H;("*�("6G&+� 48� 6)6�J(<!$#7("650

�h����(E!)� *+�eB%�:45("B`J� � � A�(<!$'D��AF�;6)6 JK ["� BQ("B7#%[�#7(<!?��� 6D/��"! �48�]&�(E48�"!)!$� 48')(�(�[�("BZ#7(��4<I(<�
*��b6)#76D'D� �E(�, AF�;#76pJ�iA��;6$6 JK ["� B.6D�5!�AF� 6)6)#7��#Z6D')(��i#7&�["� 6D')#%!C&�( *�#76DAF�;&�#7P�#7B7#�� (��4<I(<�]*+�
H;(<!O("&N')#7("6S�E("#76C/��"!)'D� 6 *+�nL�����("6S&+� 48� 6$6�J(<!$#7("650n-
�"!S�8u:� ��A�B%�+,.(p�+')#7B7#�� (��4<I(<�n*+�
A�!)�"'D�:48�;B7�;6h*�� ��(<P�#7B7#7*�("*+�`� �"!$*+� &�(��4<I(<�]'D�"')("B348�;�S� 6D�;BZ� �4<I(<�iH"� &=J�5!O#745(]A�(<!$(����
BZ(<!)H"�o� 6DAF� 48'D!)� *+�pA�!)�"P�B7� ��("65,U����(o["���nL:�+�p65I(<�l48�;&�*�#��4<I�"� 6]6)�	�c45#7� &N'D� 6iA�(<!$(
("6$6D�5H;�+!$(<!t(CB7#Z&+� (<!$#�� (<P�#ZB7#7*�("*+�t*+�?L:��("B7L:�+�5!=6)#76D'D� ��(C*+�?!)�5AcB7#745(��4<I(<�+,:A�!)�"AF�"!$45#%�;&�(
��� ���:*+� B7�n*���A�!)�"H"!$("��(��4<I(<�r�8u�'D!)� ��("�S� &�'D�b6)#Z�SA�B%� 6e��("6S45(<A�( �b*���!$� 6D�;B%["�5!
A�!)�"P�B%� ��("6U48�;��A�B%�8u��;650

�?��48�;&N'D�8u�'D��*��C6)#76D'D� �E("6?*�#76)'D!$#%P��QJK *+�;6 � � H"!$("&�*+�C� 6)45("B7(�� 6)'D��48�;�SA�!$�;��#76 k
6)� J��#Z&N[<("B7#7*�("*��+, 6D�"P�!)�5')��*+� AF� B%�b#7��A�("48'D�@&+�@*+� 6D� �SAF� &�T+�+,
AF� B%� L:�+�i6)��!)H"�E(
&�� 48� 6)6)#7*�("*���*+�e48�;&	��H;�+!$(<!h�;6Y6D�5!)[�#��48�;6h*+��48�;�e��&�#745(��4<I(<� ��J(<["� B *+�e�S��*+�i(�,F� �
45("*�(m6)#76D'D� �E(�,t6)�5!EAF�;6)6 JK ["� BU("6$6D�5H;�+!$(<!�("6E48�;&�*�#��4<I�"� 6E6)�	��45#%� &N'D� 6��@&+� 48� 6)6�J(<!$#7("6
Ac(<!$(^( B7#7&�� (<!$#�� (<P�#7BZ#7*�("*+�"0C- (<!$( �^�5/ � #%'D�+,MJ�E&+� 48� 6)6�J(<!$#%� ( ["�5!O#%H;��(<!�L:��("#76`6 I(<� �;6
Ac(<!��("�S�5'D!)�;6hA�(<!$(i� 6DAF� 45#��c45(��4<I(<�^*�("6Y&+� 48� 6$6)#7*�("*+� 6Y� JK &�#7��("6G*�("6h(<AcB7#745(��4<I�"� 6Y� �
'D�5!O�S�;6?*+�M48�;�e��&�#Z45(��4<I(<�i48�;&	��J(<["� B 0

����� 6$#76D'D� ��(`*+� �c4OT+� #%!)�;6 !$�5A�B7#745("*+�+,;*���("6 �"AF�5!$(��4<I�"� 6 *+�t� 6)48!O#%')(`&�����(Y�S� 6 k
�E(@AF�;6)#��4<I(<�p*+�^��� �S� 6$�S� �c4$T+� #7!)�+,.6D� � L:�+�]�:48�"!)!O("� �"A��5!O(��4<I�"� 6S*+�^B%� #%')�+!$(

�-"



� ��� � � � ��	 � � � � � � � �
	 � �

� &�'D!)�i� B7("65,
A���*+� � 6D�5!�6)��P�6D')#%')�QJK *�("6YAF�"!C(<AF� &�("6�( J��B%')#7��( �"A��5!O(��4<I(<�@*+�i� 6)48!$# k
')(�0 � �S� 6)���bL������:48�"!$!$("� B7� #%')�+!$("6`� &�'D!)�i�"A��5!O(��4<I�"� 6e*���� 6)48!$#%')(�,
AF�:*��E("#7&�*�(
48�;&�6)#7*+�5!$(<!)k 6D�S(]A��;6$6)#%P�#7BZ#7*�("*+�M*+�S("B%H;����("6`*�("6Y!�J�5A�B7#Z45("6`(<A�� &�("6`�8u:� 45��')(<!)� � (
6)�5H;��&�*�(r�"AF�5!$(��4<I(<� *+� � 6$48!$#%')(�,G*+� 6)*��bL����b� 6D'D� �)(�("6$6D�5H;�+!$("*+�lL����b("6iB7� #%')�+!$("6
6 I(<���5/�� 48')��("*�("6U*�("6d!�J�5A�B7#Z45("6dL:�+�?�5/�� 48')��("� ("��P�("6t("6 �"AF�5!$(��4<I�"� 6U*��?� 6)48!$#7')(�,:AF�"!
�8u�� �SA�B7�+,+A��"!?!)� 6D'D!$#��4<I�"� 6?*+�`�"!$*+� �^0

����� �8u�� �SA�B%�^6D� ��� B7T�("&�'D�",Q*���("6h�"AF�5!$(��4<I�"� 6M*+� � 6)48!$#7')(�45("��6)("B7�S� &�'D��#7&�*+�8k
AF� &�*�� &N'D� 6��p� �q*���("6i!)�5H;# I�"� 6^*�#76 �D��&�')("6�*+�pL:��("#76$L��+�5! �c4OT+� #%!)�;65,?A���*+� � 6D�5!
�5/�� 48')��("*�("6EAF�"!S!:J�5A�B7#745("6S*�#7/ �5!)� &�'D� 6�6D�5H;��&�*+�n�"!$*+� &�6�')("�CPtJ� � *�#%/��5!)� &N'D� 6 0 ���
� &�')("&�'D�+,tJ�`&+� 48� 6)6�J(<!$#7��L��+�Y*���("6=�"AF�5!$(��4<I�"� 6G*��h� 6$48!$#%')(e!)� B7("45#%�;&�("*�("6tAF�;6)6)("�R6D�5!
!$�5�"!$*+� &�("*�("6�AF�"!h45BZ#%� &N'D� 6Y*�#7/ �5!)� &�'D� 6�A��"!��"!$*+� &�6h*�#%/��5!)� &�'D� 6�(<AF� &�("6Y6D�e��!)� 6)��B k
')("*�� �c&�("B *�(S48�;��A��+')(��4<I(<�i*�#76D'D!$#%Pc�QJK *�(C/ �"!G� L:��#%[<("B%� &�'D�"0

X �S� 6)�S�i6D�MA�("6)6$(�48�;� �E48�;&�'D�8u�'D�i� � 'D�5!O�S�;6?*+�C[:#76)')(S*+�MH"!$�+AF� � � L:�+�
����(m�S� &�6$(<H"� � J� � &�'D!)�5H;�+�"0 #=�;&�6$#7*+�5!$("&�*��n��� �8u:� ��A�B%�m� � L��+�@(r[:#Z6D')( J�
��6)("*�(^A�(<!O( � B%�5H"�5! ��� 48�:�"!$*+� &�("*+�"! ,3( � &�'D!)�5H;(p*+�i���E( �S� &�6)(<H"� � AF�:*��E6D�5!
�5/�� 48')��("*�(h#7&�*�#%/ �5!$� &N'D� �S� &�'D� ("&�'D� 6
�;�C*+�5AF�;#76 *+� ����(�����*�("& �45(?*��.[:#Z6D')(?&+�h45("6D�
� � L����?("�CPc("6 ("6.[�#76D')("6dB%�5[<("� a(`� B%� #��4<I(<��#7&+� L:�QJK ["��45(`*+�C��� 6)�S�MA�!$�:48� 6)6)�C48�;�S�
48�:�"!$*+� &�("*+�"! 0\XY�W�S� 6)�S�r� � !$� B7(��4<I(<� a(r*+� 45#76 I(<�m*+�]�5/ � 48')��(<!i����(r�e��*�("& �45(
*��b[�#76D')(�,?(��+')#7B7#�� (��4<I(<�l*+�n6)��6DAF� #%')("6�48�;��� 48!O#%'�J�5!$#%�oAc(<!$(�#Z&�#745#7(<!E(�����*�("& �45(�,
AF��*+�?& I(<�e6D�5! � J�"A�')#7���+0 -
�"!=�8u:� ��A�B%�+,:A���*+�G6D�5!t��("#76d6D� &�6)(<'D�+,+*+�5AF� &�*�� &�*+�M*�(
(<AcB7#745(��4<I(<�+, �+')#7B7#�� (<!`��� 48!$#%'�J�5!$#%�b6)�"P�!)�S� � 6DAc(��48�@�+')#7BZ#�� ("*+�]AF�"!C�S� &�6)(<H"� &�6M& I(<�
'D!O("&�6)��#%')#Z*�("6Y�;�o�S� 6$�S�b��� 48!O#%'�J�5!$#%�@L:�+��� &�["�;B%[<(b( 6)� � �("&N')#Z45(b*�( (<AcB7#745(��4<I(<�+,
48�;���E6�J��'D� &�')(<!?�8u�A���B76$(<!G��� A�!)��48� 6)6D��6)�pJ�M� B%�CL:�+�M*+�5':J� � ���R'D!$#7&�48�+0

j��=�8u�� �SA�B%�;6 48�;�S��� 6)'D� 6 AF��*+� 48�;&�45B7��#%!Dk 6D�.L:�+� �8u+#76D'D� � 6)#%')��(��4<I�"� 6 � � L���� ("6
(<AcB7#745(��4<I�"� 6YAF�5!$��("&+� 48� � 48�"!)!$� 48')("6`(<A�� 6$(<!M*+�eBZT+� 6�6)�5!)� � �"/ �5!)� 45#Z*�("6YH;(<!$("&�')#7("6
�E("#76C/�!$("45("650 �?�p� &N')("&�'D�+,��c45(b')("��PtJ� � 45B7(<!$�+, L�����("6 H;(<!$("&�')#7("6SL:�+��A���*+� �
6)�5!=!$� B7(�u�("*�("6=*��5A�� &�*+� � *�(�6D� � �("&N')#745(S*��h45("*�( (<A�BZ#745(��4<I(<�+,+& I(<�S6D� &�*+�eAF�;6)6 JK ["� B
(<A�!)� 6D� &�')(<!�6D�;B7� �4<I�"� 6UH"� &dJ�5!$#745("650

#=�;�S�m48�;&�6D� L:� �� &�45#7(�,U(r� 6)A�� 45#��c45(��4<I(<�o*+�^A�!$�"'D�:48�;B%�;6�� � 'D�5!$�S�;6i*+� 48�;� k
AF�"!)')("��� &N'D�l*+�@���E(m6D� 6)65I(<� *+�b48�;�e��&�#Z45(��4<I(<�l6D�5!cJ(o6D� �SA�!)�b#7&�("*�� L���("*�(m����(
["���iL��+�EA�(<!$(^6D�5!MH"� &=J�5!O#745( 'D� � L��+��6)�5!C#7&�*+�5AF� &�*�� &N'D� *�( 6D� � �("&N')#745(b*+��45("*�(
��� &�6)(<H"� �^0

-
(<!O(M!)� 6D�;B7["�5! � 6D'D�GA�!)�"P�B%� ��(�,�&+� 6D'D��45(<A JK ')��B%�`A�!$�:45�+!O(Y� 6DAF� 45#��c45(<!Dk 6D�U�e48�;� k
AF�"!)')("��� &N'D� *+�S��� A�!$�"'D�:48�;B%�^*+�S*�#7/���6 I(<�i� � 'D�5!$���;6M*+�]6D� �r48�;�SAF�"!)')("�S� &�'D�
� � 6D�5Ac(<!$("*+��A�(<!$(�45("*�(]�S� &�6)(<H"� � �eA�!)��48� 6)6D���e& I(<�]� � 'D�5!$�S�;6Y*+�]48�;�SAF�"!Dk
')("��� &N'D��*+�M����(S6D� 6$65I(<�E48�;�S�����R'D�:*��+0

� ��� � � �  � � � � � � ��� �� !
�	�
���� � �48 �26
- (<!$( ��� 6$#76D'D� ��( *�#76D'D!$#7P��QJK *+��� � H"!O("&�*+�m� 6)45("BZ(�,�48�;&�6)#Z*+�5!$(�k 6D�l��� �S��*+� B%�
("6$6 JK &�48!)�;&��m48�;&�6D')#%')�QJK *+�rAF�"!i��� 48�;& �D��&�'D��*���� A�!)��48� 6)6D�;6i6D� L:�+� &�45#7("#76 ,����

�-$



� ��� � � � ��	 � � � � � � � �
	 � �

� � ��� � ����������� ����	;,�48�;����&�#745("&�*+� AF�"!UA�("6)6)(<H"� � *+�M�S� &�6)(<H"� &�6U&����E(�!$� *+�M48�;� k
AcB%�5')("�S� &�'D��B7#%H;("*�(�0tX ("6$6)#7&�48!)�;&�#76)�S�S6)#%H;&�#��c45(SL:�+�C& I(<��AF��*+�M6D�5!�� 6D')(<PF� B%� 45#7*+�
L:��("B7L:�+�5!eB7#7��#%'D��6$�+AF�5!$#%�"!CL:�+�5!CAc(<!$( �p'D� �SAF�b� &�'D!)���b� &�[:#%�@��(b!)� 48�5A �4<I(<�r*+�
45("*�(b�S� &�6$(<H"� �^,3L��+�5!�A�(<!$( (@*�#%/��5!)� & �45(^� &�'D!)��("6M["� B%��45#7*�("*+� 6�*+�;6�A�!)��48� 6)6D�;650
�h6)6)���S�8k 6D�M("#7&�*�(S(�*�#76DAF�;&�#7P�#7B7#7*+("*��G*+�M��� *+�5'D� 48'D�"!h*+�M/_("B7T�("6U*�(E45B7("6)6D������0

� 6D'D���S��*+� B%�\J�SP�("6D� ("*+� &��]���:*+� B7�iA�!$�"A��;6)'D��AF�"! #tT�("&�*+!$(�, ��("*�� #7B7("48�;6Y�
% �;�+�5H * # % * ' - ,�48�;� ("6�6D�5H;��#7&�'D� 6G("B%'D�5!O(��4<I�"� 6��

� ("*���#%'D�8k 6)�=(�AF�5!$*�( �)��6D')(��t(�*���A�B7#745(��4<I(<� �c&�#%')(�*+�=��� &�6)(<H"� &�6
AF� B%�;6
45("&�("#76
*+�M48�;�e��&�#745(��4<I(<���

� ("6)6)�����8k 6D�C(�*�#Z6DAF�;&�#%P�#7BZ#7*+("*+�G*+�M��� 6D�5!)[�#��48��*+�M48�;&�6D� &�6D�+0

J� A��;6$6 JK ["� B=("6)6)����#7!e(n*�#76)A��;&�#%P�#7B7#Z*�("*+� *+����� 6)�5!)[:#��48�p*+�^48�;&�6)� &�6D�p'D� &�*+�
� � 48�;&�')(pL:�+��( 'D!$("&�6)/ �"!$�E(��4<I(<�p*+����� 45("&�("B=48�;� *��+AcB7#745(��4<I(<� ��AF�5!$*�(��)��6D')(
&:��� 45("&�("B � k #7&�6)#76D'D� &�'D�",F� � 48�;&��D��&N'D�^48�;� ��� *+�5'D� 48'D�"!�*+��/_("B7T�("6Y#7��A��5!$/ � #%'D�
*�(�45BZ("6)6D� ���?,`J��6)�	�c45#%� &�'D� A�(<!$(]!)� 6)�;B%["�5!`� 48�;&�6D� &�6)� &���� 6$#76D'D� ��(]("6)6 JK &�48!)�;&+�
� � L��+������(S��("#%�"!O#7( *+�`A�!)��48� 6)6D�;6�& I(<�S/�("BZT�( * gMXM9�*-$!- 0

�	�
���
� 
 6 � � 8 � ? � �7A
� 48�;��A��+')(��4<I(<�e�5/ � 48')��(�k 6)�h� � G�
 � ��� �`*+�h��� 
!' ��� ��%	�!� �<0	�h� ("B7H"�"!$#%')�S���lJ�h���
48�;& �D��&�'D�Y*+� �i�\J("L:��#7&�("6
*+�=� 6D')("*+�;63*+�5'D�5!O��#7&QJK 6)')#745("65,<����(�A�(<!$(h45("*�(hA�!)��48� 6)6D�+,
45("*�(M����(Y48�;� AF�;6)6$#%["� B7�S� &�'D�U��� &YJ���S�5!$�Y#Z&	�c&�#%'D�Y*+�t� 6D')("*+�;6 0���?J�G(M�\J("L:��#7&�(
*��=� 6)')("*+�;6.48�"!)!)� 6)A��;&�*+� &N'D�U(<�MA�!)�:48� 6$6D� � � 0 �d� 45("*�(`A�("6)6D�`*+��� � ,���� A�!)��48� 6)6D�
� � AF��*+� �

� ����*�(<!?(<AF� &�("6U�E6)� �^� 6D')("*+�E#Z&N'D�5!$&����
� 48�;����&�#745(<!�48�;� �;�+'D!)�@A�!)��48� 6)6D�+, #7&�6D�5!O#7&�*+���;�m!)� ����["� &�*+�p����( ��� &�6)(�k

H"� � *+�M��� 45("&�("B �
� #7&�#745#Z(<!��;�r48�;&�45BZ��#%!`(�!)� 6D�;B7� �4<I(<� *�� ��� 48�;&�6D� &�6D� 48�;� �;6Y!$� 6D')("&N'D� 6CA�!)�<k

48� 6)6D�;650

#t�;�S�e6)��("6)6)���S����� 6)#76)'D� ��(C("6)6�JK &�48!)�;&+�+,�& I(<��A���*+�h6D�5!d� 6)')(<P�� B7� 45#7*+��L:��("B7L:�+�5!
BZ#7��#%'D�Y6)�+AF�5!$#%�"!tA�(<!O(S��'D� �SAF��*+�`�8u�� 45� �4<I(<�i*��C45("*�(SA�("6$6D�+0

�	�
����� � � � � � A
#U("*�(E45("&�("B
��&�#Z*�#%!)� 4545#%�;&�("B������ �e*+�(���3Ac(<!$(����nJ�e���:*+� BZ("*+�E48�;�S�]��� 48�;& �D��&�'D�
*����S� &�6)(<H"� &�65,.�S��*�#���45("*+� AF� B%�;6�A�!)��48� 6)6D�;6e(<'D!$( [.J� 6E*�(b�8u:� 45� �4<I(<�m*��;6�Ac("6)6D�;6
� ��������� � � �F��� � � �! "� � � � �O03XWA�("6)6D� � ��������� � � � �8u:� 45�+')("*��hAF� B%�?A�!)��48� 6)6D�?� �E#76)6D�"!
� � #7&�6)�5!)�r(l��� &�6)(<H"� � � &+�W45("&�("BY�#� � � �$ "� � � � �i�8u:� 45�+')("*��WA�� B7�l!$� 48�5A�'D�"!
!$� �S��["�M(e�S� &�6)(<H"� � *��e45("&�("B 0.-
(<!O(��eA�("6)6)�%� � � �$ "� � � � � AF�;6)6)(�6D�5!t�8u:� 45��')("*+�
&:��� A�!$�:48� 6)6)�+,EJ�b&�� 48� 6)6�J(<!$#%��L��+� (o�S� &�6)(<H"� ���q'D� &�T�(r6)#7*��r� &N[�#7("*�(n�bL:�+�

� &



� ��� � � � ��	 � � � � � � � �
	 � �

� 6$6D� A�!)��48� 6)6D�]� 6D'D� �)(]A�!)�;&�'D�](�!)� 48�5P ��8k BZ(�0ejh� �;�+'D!)�^�S��*+�+, �;�p�^A�!)��48� 6)6D� �c45(
PcB%�:L:�+� ("*+� �;�@(S�S� &�6)(<H"� �qJ�C(<'D!$("6)("*�(�,c!)� 6DAF� 48')#%[<("�S� &�'D�"0

#=�;�S�?48�;&�6)� L�� �� &�45#Z(?*+�G("6)6$#7&�48!)�;&�#Z6)�S�+,�& I(<��AF�:*+�36D�5! � 6D')(<PF� B%� 45#7*+�GL:��("B7L:�+�5!
BZ#7��#%'D�h6)�+AF�5!$#%�"!=A�(<!$(��S'D� �SAF�SL��+�Y*+� 48�"!)!$�`� &N'D!)�Y�S� &�[:#7�e*+�`���E(e��� &�6)(<H"� �R�
(E6)��( !)� 48�5A �4<I(<�+0

�	�
����� � � AE? �� 8 � �2A
� � % � � �� ��% 
 ' ��� 
!'d*+�C����(��8u:� 45� �4<I(<�]*+��A�!)�:48� 6$6D�
� � *���!$("&N'D������(�48�;�SAc�+')(��4<I(<�+,
J���E48�;&��)��&N'D�i#7&	�c&�#7'D� *��;6UA�("6)6D�;6�*+� � � �8u�� 45�+')("*+�;6I��, � � � � � �� � � �� ������� 	;,c'D�"')("B k
��� &N'D�h�"!$*+� &�("*��CAF� B7(`!)� BZ(��4<I(<� �

� *�("*�(CAF� B7(`�8u�� 45� �4<I(<�S*+�CA�!$�:48� 6)6)� ���1,+*+� &+�;��# k
&�("*�(S*+� � 
 � ��
!' % 	 
 	���G�� � �& 1��%	
!' 0

����( � % ��� ���C%	
 � ' �$# 
!'+*+� ����(U48�;�SA��+')(��4<I(<�^J�d��� 48�;&��)��&�'D� � � � ��� ����� � � � ,
�"!O*+� &�("*+��Ac(<!$45#7("B7�S� &�'D�MAF� B7( !)� BZ(��4<I(<� � ,�*����c&�#7*�( 48�;�S��(S!)� ��&�# I(<�E*�("6U�"!O*+� &�6
*�("6GT�#76D'�J�"!O#7("6UB%��45("#76U48�;� �;6?A�(<!)� 6G*+����&�#7*+�;6=AF�"! �

� � � � ��������� � � � � � � �! "� � � �
9��CA�(<!$(i*+�;#76?A�("6)6D�;6 � � � ��,�& I(<�\J�e["�5!$*�("*��eL:�+� � � � � &+� � L��+� � � � � � &�'5I(<�
*�#��8k 6D�SL����e� 6$6D� 6YA�("6)6D�;6C65I(<� � �! 1� �� ���I � � � , ��� � � 0 �h� 6)�+P 48�;&��)��&�'D��*����
	 �
')("B L��+� �

��� �� � � � ��� � � � �
*�#��8k 6D�U��� � ���� � � � ��� �& � �h*+� � 0��h� 48�"!)'D�G48�:�5!)� &�'D�����.*+� � L��+��J�G48�;&�6)')#%')�QJK *+�
AF� B%�;6GA�("6)6D�;6 � � ')("#76�L���� � � � � *GJ(�k 6D�e�E&+�;�S�e*+� G�
� ��
 	 � � 
�� ��
!' 	�� � 0 #=�;�S�
48�;&�6D� L�� �� &�45#7( ���� ��� 0� � !)� 6)�����+,�� &�'D� &�*+�8k 6D�`/��"!$��("BZ�S� &N'D�Y����( � ��� G���� 
 F ���
 � ' ��� 
!' 48�;�S� �S48�;&�k
�)��&�'D� 'D�"')("B7�S� &�'D�o�"!$*+� &�("*+�W*+���c&�#7*��oAF� B%� A�(<! � � � � � �i�m����( � ����G � � 
 F ���
 �
	 % ���	��%@# � �� 	 
o48�;���o6D� &�*+�r��� 48�;&��)��&�'D�rA�(<!$45#7("BZ�S� &N'D�]�"!$*�� &�("*+�r*+���c&�#Z*+�@AF� B%�
Ac(<! � � � � �O0

�	�
����� � �26 ? �2A
�h6)6)���S�8k 6D��L:�+�S�;6`A�!)��48� 6)6D�;6MA���*+� � /_("B7T�(<!`AF�"!`A�(<!$(<H"� � , � L:�+��J�E�S��*+� B7("*+�
AF� B7(i�8u�� 45� �4<I(<�@*+�S��� Ac("6)6D� � ��� ��� � � � 0��?� 6)'D�E45("6D�+, Ac(<!$(�'D�:*+�;6M�;6Y!)� 6D')("&�'D� 6
Ac("6)6D�;6 � � 48�;&�')#7*+�;6=&�(eT�#76D'�J�"!O#7(M*+�Y��� A�!)��48� 6)6D� � � L����?/_("B7T�(�,:� 6D'5I(<�S&+��Ac("6)6)("*+�
45("��6)("Bc*��;6.A�("6)6)�;6d*+��A�(<!$(<H"� �^,��;�i6D� �D(�, � � � � ��� ��� � � � ,:��L:�+�?� 6D'�J(e*+�h("48�"!$*+�
48�;� �G/_("48'D��*+�.��� A�!)��48� 6)6D�GL:�+�./_("B7T�(t& I(<�G� &�[:#Z(<! &+� � !)� 48�5PF�5!
��("#76 �S� &�6$(<H"� &�6
�i*+�E& I(<�@!)� 45�+AF�5!$(<! 0 ���b� &�')("&�'D�+,.("6)6)���S�8k 6)�EL����E����( �E("#%�"!$#7(^*+�EA�!)��48� 6)6D�;6
&QI(<��/�("BZT�(�0

� � % 0;%;��0 0;��� 0;% -1,&� � %����� ��%;,7�)$ %��,"  "0;%�� � -�%�*�$� �2� �B(*��#B�� �, �*% 0 ,�" � ��%(5I���$�10 , �G���
��, �%" �! %&%��," , ���/�10 -��"%I#B��� � %�+�,&� � ��0;�23 � ��5I��� ,.� � &,7�," ,.� �B(*��#�� �#��% ��� -�%����0 � �2� �+" �! ," ��$ ��" �*% � -�%��
�10 &� �9�+" #�� .! ,7��, 0 ,7" %��D#�� ,7�"�"��,8�1, �1%. �, �#��,.%�+I�B�! "� �*�B �,������ &��% 0("  ,"1��%�+ �10 , �G�"� 5I�1��&� �*�����* �&� �G���
��% #�%&�I "�B(' "%�.

�-)



� ��� � � � ��	 � � � � � � � �
	 � �

��*��E#%'D�8k 6D� ("#7&�*�(rL��+�^')("&�'D�m�;6EA�!)��48� 6)6D�;6�48�;�S�o�;6E45("&�("#76�A���*+� � /_("B7T�(<!
AF�"!U�;��#Z6)65I(<� AF�5!$*+� &�*+�S�S� &�6)(<H"� &�650 ����� &�')("&N'D�E48�;&�6)#7*+�5!$(�k 6)�ML��+�`(SA�!)�"P�(<P�#7BZ# k
*�("*+�e*��e���E(i�S� &�6)(<H"� � & I(<�]6D�5!YA��5!O*�#7*�( J�S6D� ��A�!)��6$�+AF�5!$#%�"!�( �5�5!)�+, �;�n6D� �)(�,
(<AF� &�("6U6)�Y48�;&�6)#7*+�5!$( G ���
	 
�� � � � 
<0 
 6D'D�lJ�`� L:��#%[<("B%� &N'D�`( 48�;&�6)#Z*+�5!$(<!U(<AF� &�("6tA�(<!Dk
')#��4<I�"� 6`'D!$("&�6)#7'�J�"!$#7("65,QAF�;#76Y45("6D�@48�;&N'D!�J(<!O#%�+, L:��("B7L:�+�5!`A�!)�"PcB%� ��(�#7&N'D�5!$� 6)6)("&�'D���5!$(
'D!O#%[:#Z("B7�S� &�'D�Y#Z�SAF�;6)6 JK ["� B 0#=�;&�6)#7*��5!$(�k 6D�t')("�CPtJ� � (YAF�;6)6)#%P�#ZB7#7*�("*+�.*��U�;6.45("&�("#763*���A�B7#745(<!)� � �S� &�6$(<H"� &�6
�S� ��PF�"!$(^& I(<� 6D�i("6)6)����(]L:��("B7L:�+�5!MB7#7�E#%'D��Ac(<!$(]� &YJ���S�5!$�]*��S["���5� 6CL:�+������(
��� &�6)(<H"� � J�n!)� 48�5P�#7*�(�,�("6)6)���S�8k 6)�pL:�+�n&+� &�T:����(o��� &�6)(<H"� � J�n!)� 48�5P�#7*�(����
&YJ���S�5!)�S#7&	��&�#%'D�S*+�`["���5� 65,c�;� 6D� �)(�,�(<AF� &�("6G6D�C48�;&�6)#7*+�5!$( 	��EG1' % � 
 F �/�
 ��� � ��� 
<0

�	�
����� � � � A �1� A.�
� *�#76DAF�;&�#%Pc#7B7#7*+("*+��*+�n��� 6D�5!$[:#��48� *+�p48�;&�6D� &�6D� J�n�S�:*�� B7("*�(mAF� B7(o�8u�#Z6D'��� &�45#7(
*��;6i�5["� &�'D�;6 G ����G	�� � � ��� � ���E� 	 � �I% 	�� � ��� � � �O,YL��+�n48�"!)!)� 6)A��;&�*+� � a(lA�!$�"A��;6)')(m�
*�� 45#765I(<�S*+�`��� [�("B7�"! �EA��"!U��� A�!$�:48� 6)6)� � � A�(<!$(e����( #%'D�5!O(��4<I(<� �i*��eA�!)�"P�B%� ��(
*��i48�;&�6D� &�6D�+0h�h6)6)���S�8k 6D� ("#7&�*�(iL��+�e&+� &�T:��� A�!)�:48� 6$6D�iA�!)�"AQI�"� ��� [<("B%�"!YA�(<!$(
����(S#%'D�5!$(��4<I(<�E6)� � 'D�5!?*+� 45#7*�#7*+� (�#%'D�5!$(��4<I(<�E("&�'D�5!$#%�"!�����L��+�Y'D��*+�;6G�;6GA�!)��48� 6)6D�;6
L:�+��& I(<�b/�("B7T�("� �8u:� 45��')("� ��� &hJ���S�5!)� #Z&	�c&�#%'D�]*+�E#7'D�5!$(��4<I�"� 650]j�� 6)'D�i�S��*+� J�
["�5!O*�("*+�CL:�+�`A�(<!$(SL:��("#76$L��+�5!UA�!)�:48� 6$6D�;6 � � �(� � �

� 6D� 	�� �I% 	�� � ��� � ��� � � � � 	 � �I% 	�� � ��� � � � � � � � � &�'5I(<� � � � � �
� 6D� 	�� ��% 	 ��� ��� � � � � � � ,"�8u�#Z6D'D�=��� A�!)�:48� 6$6D� � � ')("B+L:�+��G ����G	������ ��� � � � � � � �
� A�(<!$(?'D�:*+����A�!)�:48� 6$6D� ��� ,<�;� 	 � �I% 	��!� ��� � � � � � �+�;�C� &�'5I(<� � ��� ��� � � � � � � 0

� A�(<!$( 'D��*+����A�!)�:48� 6$6D��� � , 	�� ��% 	 � � ��� � � � � G ����G	���� � ����� � � � � � �

�	�
����� � � AE? � � � � 8  � �
#t�;&�6)#7*+�5!O(�k 6D�d("#7&�*�(�L:�+�t45("*�(hA�!)��48� 6)6D�`��("&�'�J� � ("6)6D��45#7("*+�Y(Y45("*�(hA�("6)6D�`*�(h6)��(
T�#76D'�J�"!$#7(���� 48�;&��)��&N'D�M*��=#7*�� &N')#���45("*+�"!)� 6 *+�=A�!)��48� 6)6D�;63L:�+�U48�;&�6)#7*+�5!O(�48�"!)!$� 48'D�;650
�d6D'D�M48�;&��)��&�'D�+,���� 	 * � ����� ��-hJ�C4$T�("�E("*+�E( BE% ��� 
 	 � � � �EG��EAF� B%� A�!)��48� 6)6D�����
�;�
6$#7�SA�B%� 6$�S� &N'D�]( BD% � � 
�*+� � � 0 �d6D')(n[�#76D')(pAF�:*+�]6D�5!E*�#%/ �5!$� &N'D�]A�(<!$(n*�#7/ �5!)� &�'D� 6
A�!)�:48� 6$6D�;6U�M� � *�#%/ �5!$� &N'D� 6UAF�;&�'D�;6?*+�S'D� ��A��S� � 45("*�(SA�!$�:48� 6)6)�+0

�CI(<�l6D�b/_( �@&+�o� &N')("&�'D�lL:��("B7L:�+�5!�A�!)� 6)6)�+AF�;6D'D��6D�"P�!)� A�!)� 45#765I(<�o*�("6�[�#76D')("6
!$� B7(<')#%[<("�S� &N'D� (<�;6 A�!)�:48� 6$6D�;6SL����]*���/_("48'D�m/_("B7T�("�^,d6D�"P�!)���m�S��*+�r48�;�S�m65I(<�
("48')��("B7#�� ("*�("6E�;�\6D�"P�!)�^�;6EB7#7��#%'D� 6 � &�'D!)� �;6EL���("#Z6SAF�:*+� � [<(<!$#7(<!�0\��6)6$���S�8k 6D�
(<AF� &�("6hL:�+��45("*�(iA�("6)6)�i&�(iT�#76D'�J�"!$#Z(�*+� ��� A�!$�:48� 6)6)�E'D� � 48�;�S�](<'D!$#%P��+'D������(
[�#76D')(�,3*�#��5� &�*+�<k 6D��L��+����48�"!)!)�i&�� 6)6)(@[:#76)')(�0@jh� 6D'D�^�S��*+�+, A�(<!$(b45("*�(bA�("6$6D� � � �
*�(bT�#76)'D�"!$#7(^*+�@A�!)��48� 6)6D�+,CJ�i48�;&�T+� 45#Z*�(b(b[:#76)')(b*+�@A�!)��48� 6)6D�b&+� 6$6D�EA�("6$6D� � � � �
� ; ),/ ��� � � � � �O0

��� (�#B��-� "% �1, -��," 0;��"-��,�"  "�2��, �#��,.% 5I�1,&�9�*%
	���&+��B0 5I��� , -+�"% -�%&�! �, &�
� ��"  �, ,.�' "�B�#�*�
5'�1,��15I�1�2� �*��#�" � �,&%+.

�-*



� ��� � �  � � � � � � � �

Processo

difunde(m)entrega(m)

recebe(m) envia(m)

Canal

Protocolo

2
#7H;�+!$( ":0 � �d- !)�"'D��48�;B%�E&+��48�;&�'D�8u:'D�]*+�M���RA�!)�:48� 6$6D�+0

� ��� � �7�"��� % �������
�	������ �����������������
#t�;&�48�5A�')��("B7��� &N'D�p�p*��@��� �S��*+��#7&�/ �"!$�E("B ,U��� G ��� � �D� �!' �RJ�r����(o'D!$("&�6D/��"!Dk
�E(��4<I(<�o*+� ��� 45("&�("B?*+� 48�;����&�#745(��4<I(<�+,U6D�5H;��&�*��m����(n� 6DAF� 45#��c45(��4<I(<��*+� 48�;�S�
����(S'D!)��45(i*���#7&+/��"!$��(��4<I(<��6D��*��5["�CA�!)��48� 6)6)(<!hA�(<!$(E6D�5!�!$� ("B7#�� ("*�(i48�;� 6)��48� 6)6D�+0
�h� �8u�� �SA�B%�Y*+�t� 6DAF� 45#��c45(��4<I(<�M*+�U��� 45("&�("BdJ�G(Y*�#%/_��65I(<�Y45("��6)("BZ�S� &N'D�U�"!O*+� &�("*�(�,
L:�+�GAF��*+�?6D�5!=48�;&�48!)�5')#�� ("*�(�,:AF�"!.�8u�� �SA�B7�+,�AF�"! ���fA�!)�"'D��48�;B%��48�"!$!)� 6DAF�;&�*+� &�'D�?(
!$�5'D� & �4<I(<�E*+�`�S� &�6$(<H"� &�6UP�("6D� ("*�( � � 48�;�SA�(<!$(��4<I�"� 6�*+�Y["� 48'D�"!)� 6h*+�Y["�5!$65I�"� 6?L:�+�
6 I(<�E("*�#745#%�;&�("*+�;6Ca("6?�S� &�6)(<H"� &�6+* � 9�9�* � - 0

j��`���R�S��*+� ��("#76=A�!)� 45#Z6D�+,:&�� ���:*+� B7��*+� 6)48!O#%'D� A���*+� � 48�;&�6)#7*��5!$(<!Dk 6D�Y*+�;#76
45("6)�;6]A�(<!)')#745��BZ(<!)� 6i*��p48�;�SAc�+')(��4<I(<�\B%��45("B , 	!% � �  	 � � � � �E� � ��� � � ��� � � � �O,�L:�+�
48�"!$!)� 6DAF�;&�*�("� !)� 6DAF� 48')#%[<("�S� &N'D� (<��� &N[�#%�E��!)� 48�5A �4<I(<�^*+�e��� �S� &�6)(<H"� ��� &+�
45("&�("B !)� 6$��B%')("&�'D�e*�(E'D!$("&�6D/��"!$��(��4<I(<� �_2 #%H;�+!$( ":0 � �O0 ��� A�!)�"'D��48�;B%�]#7*+� &�')#��c45(�k 6D�
� &�'5I(<��&+� ("B%H"�"!$#%')���e�8u�� 45�+')("*+� AF�"!U45("*�(eA�!)��48� 6)6D� L�����!)� BZ("45#%�;&�(e� 6D'D� 6t�5["� &�'D�;6
48�;� �;6 �5["� &�'D�;6� � � �$ "� � � � � � � ������� � � � � ("6)6)�:45#7("*��;63(<�M45("&�("B�*+�U48�;����&�#745(��4<I(<�+0
�d6)6D�U("B%H"�"!$#7')�S�bJ�tA�(<!$'D�t*��Y("B7H"�"!$#%')�S�`*+�U45("*�(hA�!)��48� 6)6D�Y�U48�;�S�`')("B:A�!)�"A�!$#%� *�("*+�
*�(S�\J("L���#7&�( *+�M� 6D')("*��;6?L:�+�M*+� 6)48!)�5["�C��A�!)��48� 6)6D�+0

' +



� ��� � �  � � � � � � � �

�	�����
� � A � � � � � � � �������
jh�Y("48�"!$*+�S48�;�R(�*����c&�#��4<I(<�+,�(C� 6)A�� 45#��c45(��4<I(<�S*+�h��� A�!)�"'D��48�;B%�S*+�h48�;����&�#745(��4<I(<�
J�C����(C!$� 6D'D!$#��4<I(<�@a("6U�8u�� 45� �4<I�"� 6?A��;6$6 JK ["� #76=*+�;6tA�!)��48� 6)6D�;6?&����R6)#Z6D'D� ��(�,�#7�SAF�;&�*��
48�;&�*�#��4<I�"� 6E6)�"P�!)�^�;6i�5["� &N'D�;6�*+�b*�#7/���6 I(<�p�b� &N'D!)�5H;(l48�;&�')#7*+�;6E&�("6�T�#76D'�J�"!O#7("6�*+�
A�!)�:48� 6$6D�;650

j��S��� �S��*+�i6$��45#7&�'D�i� 6D� � A��5!O*�(E*+�eH"� &+�5!$("BZ#7*�("*+�",�AF�:*+� � 45B7("6)6)#��c45(<!Dk 6D�
("6t�S� &�6)(<H"� &�6=�Y�;6dA�!)�:48� 6$6D�;6=� � 48�;& �D��&�'D�;65,+& I(<� &+� 48� 6)6)(<!O#7("�S� &�'D�Y*�#76 �)��&N')("6 ,N�
#Z�SAF�"!?!)� 6D'D!O#��4<I�"� 6Ea("6`T�#76D'�J�"!O#7("6�*��;6�A�!)�:48� 6$6D�;6h!)� B7(<')#%["�;6Ea("6`�S� &�6)(<H"� &�6h� � 45("*�(
����( *+� 6)6$("6C45B7("6)6)� 650�� � 6DAF� 45#���45(��4<I(<�p*+�bA�!)�"'D��48�;B%� J�i*�("*+� AF� B%� 48�;&��)��&�'D�@*+�
'D��*�("6G("6?!)� 6D'D!$#��4<I�"� 6U!)� B7(<')#%[<("6G(�45("*�(�����(S*�("6?45B7("6)6D� 650

j�� 6)'D���S��*+�+,�45("*�(S!$� 6D'D!$#��4<I(<� �ma(ET�#76D'�J�"!$#Z(e*��`A�!)��48� 6)6D�;6]J�C*����c&�#7*�(eAF�"! �
� �E48�;&��)��&�'D����� 	 �f*+�;6UA�!)�:48� 6$6D�;6U�;&�*+�nJ��(<A�B7#74 J(<["� B �
� �E48�;&��)��&�'D�E*�("6G�S� &�6)(<H"� &�6 � � ����� � � ������� � 	C!)� B%�5[<("&�'D� 6��
� (�48�;&�*�#��4<I(<���	� � � � � � ������� �t#7�SAF�;6D')( a(�T�#76D'D�"!$#7( *+�;6GA�!)��48� 6)6D�;6 � � � ��� �

6)� &�*+�e� &N'5I(<��(e� 6DAF� 45#��c45(��4<I(<�S*+�`��� A�!)�"'D��48�;B%��
 *�("*�(CAF� B%�e48�;&��)��&N'D�S*+�Y'D��*�("6
("6?!)� 6D'D!$#��4<I�"� 6��


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

000
� � � � � � � � � � � ������� � � � � � � � � � ������� � 	

�h��( � 6DAF� 45#���45(��4<I(<�i*+�`A�!$�"'D�:48�;B%�;6�J��48���5!)� &�'D��6)�M& I(<��/��"!GAF�;6)6 JK ["� B ( A�(<!$')#%!G*+� B7(
*�� *���� #%! (<�m�S� 6)�S�n'D� �SAF�r48�;&�*�#��4<I�"� 6S48�;&N'D!$("*�#%'�J�"!$#7("6S6D�"P�!)�^(pT�#76D'�J�"!$#7(p*+�]���
A�!)�:48� 6$6D�+,��;� 6D� �)(�,tJ�C/_("B76D��L:�+�`�8u+#76D')(S("B%H;��� � �C("B%H;��� � � ')("B L��+� �


����� � � � � � ������� � ����	� � � � � � ������� �
��AF� 6)(<!M*+�S'D�5!CL:�+��6D�5!�48���5!)� &�'D�", ����(]� 6DAF� 45#��c45(��4<I(<�b&QI(<�^A�!)� 45#76)(]*+��6)�5!C48�;� k
AcB%�5')(�, �;��6D� �)(�,
& I(<� J�i&+� 48� 6$6�J(<!$#%�bL:�+��AF�5!$�E#%')(^*+� 45#7*�#7!M6D�"P�!)�E(b["�5!$("45#7*�("*��i*+�
L:��("B7L:�+�5!��	� � � � � � ������� �O,d����(p["���bL����", J� &+�"!$��("BtL:�+�^(n� 6DAF� 45#��c45(��4<I(<�m*+� #%u:�
("B7H;��&�6GH"!O("��6Y*+��B7#7P��5!O*�("*+�ML:�+�CAF��*+� � 6D�5!Y*+� 45#7*�#7*+�;6G�;�@AF� B%�;6?("B7H"�"!$#%')�S�;6h� �
Ac(<!)')#745��B7(<!U�;�b("B%� (<'D�"!$#7("�S� &�'D��*��+!$("&�'D�M(S�8u:� 45� �4<I(<�+0

��� ("B%H"�"!O#%')�S�M*�#76)'D!$#%P��QJK *+��� � � � ��������� � ��� � 48�"!)!)� 6DAF�;&�*+� &�'D�G(`��� 48�;&��)��&�k
'D��*�� �nA�!$�:48� 6)6)�;6G48�;&�48!)�5')#�� (�
�,���� 
�,�6D�`�M6�J��6D�Y'D��*�("6G("6UT�#76)'�J�"!$#7("6 � L:�+�
AF��*+� � 6D�5!YH"�5!$("*�("6`AF�"!h� 6)6D�S("B%H"�"!$#%')���]45���SA�!)� � ("6Y!)� 6D'D!$#��4<I�"� 6`*+��
�0 J� AF�;#76
AF�;6)6�JK ["� B�L:�+�?��� ("B%H"�"!$#%')�S�e*�#76D'D!O#%P��QJK *���48�;&�48!)�5')#��5��[tJ(<!$#%�;6 A�!)�"'D��48�;B%�;6 �hL����?���
A�!)�"'D�:48�;B7�E6D� �)(S48�;&�48!)�5')#�� ("*+�iAF�"!U[=J(<!$#7�;6G("B%H"�"!$#%')���;6G*�#76D'D!O#%P��QJK *��;650

' �



� ��� � �  � � � � � � � �

�	������� � 6@�2A!A � � � � ������� � ��98 �� 8��  � � �
�h��(]45B7("6)6$#��c45(��4<I(<�^&�(<')�+!$("B A�(<!$(�A�!$�"'D�:48�;B%�;6@J�S*�("*�(�AF� B7(EA��;6$6)#%P�#7BZ#7*�("*+�`*+� *+�8k
*���� #%!?��� 48�;&��)��&�'D�i*+��!)� 6D'D!$#��4<I�"� 6h(iA�(<!)')#%!h*+�C�;�+'D!$�+0?jh� 6D'D�e���:*+�+,��i48�;& �D��&�'D�
*��`'D�:*+�;6?�;6UA�!)�"'D��48�;B%�;6?')("#76GL:�+�`A�(<!$(�L:��("#76$L��+�5!U*+�;#Z6�
 � 
 � �


���
 � �
 � ��

*����c&+�^����(r45B7("6$6D� � 
 � *+�^� 6DAF� 45#��c45(��4<I�"� 6i*+�^A�!)�"'D��48�;B%�;6S� L:��#%[<("B%� &�'D� 650\- (<!$(
'D��*+� 
 � � 
 � � 
 � � � 
 � � ')("B L��+� �


 � 
 �

� &�'5I(<� � 
 � J�G��("#76 /��"!)'D�UL��+� � 
 � � ,N*+���c&�#Z&�*+������(?!$� B7(��4<I(<�C*+�=�"!$*+� &�(��4<I(<�CA�(<!$45#7("B
6)�"P�!)�`45B7("6)6D� 6?*+�`A�!)�"'D��48�;B%�;650 �h�R�8u�� �SA�B%�lJ�M�S/_("48'D�E*+�M���E(��"!O*+� &�(��4<I(<�E2�
 2 X
*����c&�#7*�(tAF� B7(?#7�SAF�;6)6)#%Pc#7B7#7*�("*�� *+�d*���("6 �S� &�6)(<H"� &�6
6D�5!)� � � &N'D!)�5H;��� 6 AF� B7(G�"!$*+� �
#Z&N["�5!$6$(SL��+�`/��"!$("� *�#%/_��&�*�#7*�("65,;�;�b6)� �D( �
� � � � � � 	!% � �  	�� � � � � �

� 	 % � �  	�� � � � � � � � � � ��� � � ��� � � � � � �
� � ��� � � ��� � � � � �

6)�5!���("#76e/ !O("45(pL:�+�^��� �"!$*+� &�(��4<I(<�m45("��6)("B , *����c&�#7*�(bAF� B7(b#7��A��;6$6)#%P�#7BZ#7*�("*+�S*+�
L:��("B7L:�+�5!GA�!)�:48� 6$6D��� &�'D!)�5H;(<!`*���("6G�S� &�6)(<H"� &�6�A��"!?�"!$*+� � #Z&N["�5!$6$(pa(S�"!$*�� &�(��4<I(<�
*�(S6)��(S*�#%/_��65I(<� �M� &�'D!)�5H;(E� � L:��("B7L:�+�5!UA�!)��48� 6)6D�+,+�;� 6)� �D( �
� � � � � � 	 % � �  	�� � � � � � 	!% � �  	 � � � � � � � � � � ��� � � ����� � � � � �� � ��� � � ����� � � � �
���S� &�')("&N'D�+,�("�CP�("6�65I(<��#7&�48�;��A�(<!�J(<["� #76U48�;� ����( �"!$*+� &�(��4<I(<�E'D�"')("B * � % *-�.-Q*+�8k
��&�#7*�(]AF� B7(@#7�SAF�;6)6)#%Pc#7B7#7*�("*��C*+�iL:��("B7L:�+�5!�A�!)��48� 6)6D�p� &N'D!)�5H;(<!S*���("6C�S� &�6$(<H"� &�6
AF� B7(e�"!$*�� � #7&�["�5!$6)(�*�(S6$��( � &N'D!$�5H;(�� � L:��("B7L:�+�5!U�;�+'D!)���
� � � � � � � ��� � � ����� � � � �

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

�	������� ��� � � ? 8$� �
jh�o("48�"!O*+� 48�;� (\� 6DAF� 45#��c45(��4<I(<� *�("*�(�,YA���*+�r("#7&�*�( /�( �5�5!Dk 6)������(W*�#76D')#7& �4<I(<�
� &�'D!)��A�!)�"'D�:48�;B7�;6M6)#7�lJ�5'D!$#Z48�;65, � � L:�+�S'D��*�("6M("6`!$� 6D'D!$#��4<I�"� 6`� 6)'5I(<�@L:��("&N')#��c45("*�("6
��&�#%["�5!$6)("BZ�S� &N'D�S&+�;6CA�!)��48� 6)6D�;65, ��A�!)�"'D��48�;B%�;6C("6$6)#7�lJ�5'D!$#748�;6 , � � L:�+��*�#7/ �5!)� &�'D� 6
!$� 6D'D!$#��4<I�"� 6G6)�C(<A�B7#745("� (E*�#%/��5!)� &N'D� 6GA�!)��48� 6)6D�;650

����(i48�;&�6D� L:� �� &�45#7(�#7�SAF�"!)')("&�'D��*�(E6)#7�S�5'D!$#Z(lJ��L:�+�C'D��*+�;6��;6?A�!)�:48� 6$6D�;6?AF�<k
*�� �f�8u�� 45�+')(<!U� �S� 6)�S�e("B%H"�"!$#%')�S�+,�� &�L:��("&�'D�eL:�+��A�!)�"'D��48�;B%�;6t("6)6)#7�lJ�5'D!$#Z48�;6dAF�<k
*�� � #7�SA�BZ#745(<!U*�#%/��5!)� &N'D� 6?("B%H"�"!$#%')�S�;6GA�(<!$(S*�#%/��5!)� &�'D� 6UA�!)��48� 6)6D�;6 0

� ��P��"!O(M�;6=A�!)�"'D��48�;B%�;6t*+�Y*�#%/_��65I(<�M� � H"!$�+AF�e6D� �D("� H"�5!$("BZ�S� &N'D�Y6)#7�lJ�5'D!O#748�;65,
� � 48�;&�'D!$("6D'D��48�;� A�!)�"'D��48�;B%�;63AF�;&�'D�<k (�k A��;&�'D�+,N�8u+#76D'D� � �8u�� �SA�B7�;63*+�tA�!)�"'D��48�;B%�;6
("6$6)#7�lJ�5'D!$#748�;6e&+�b48�;&�'D�8u�'D�n*���H"!$�+AF�;65,
48�;�S�@(@*�#%/_��65I(<� 6D� B%� 48')#7[�(�,
�;&�*+��("B%H;��&�6
A�!)�:48� 6$6D�;6C'��� � (@H;(<!$("&�')#7(@*��E!)� 48�5PF�5! ("6e��� &�6)(<H"� &�6��i�;6e!)� 6)')("&N'D� 6 (@H;(<!$("&�k
')#Z( �"AF�;6D')(�0@XY�+'D!$� �8u:� ��A�B%� J���@6)#Z6D'D� ��(����>3 +�-.; � � 48�;� �;6e*�#%/��5!)� &�'D� 6M')#%AF�;6
*�� A�!)��48� 6)6D�;6S�@48�;&�6D� L:�+� &N'D� ��� &N'D�n*�#%/��5!)� &�'D� 6�!)� L:��#76)#7'D�;6 A�(<!$(r�;6E!)� 6DAF� 48')#%["�;6
("B7H"�"!$#%')�S�;650

 � �2� � ��# �#��,&%��. �. ��.

' �



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

Processo

difunde(m)entrega(m)

recebe(m) envia(m)

Canal

configuravel
Π Protocolo

2
#7H;�+!$( ":0�� � - !)�"'D�:48�;B7�i48�;&	��H;��!�J(<["� B 0

� ��
 � �7�"��� % ������� % ����� � ��� �! �� � �
�	��� �� �����������������
J�l'D�5�"!$#Z45("�S� &N'D�YAF�;6)6 JK ["� B�#7��(<H;#Z&�(<!d(��8u�#Z6D'��� &�45#7(e*+����� ("B%H"�"!$#7')�S�CH"� &=J�5!$#Z48� L:�+�
� � ["���e*��C45���SA�!O#%!G����(S� 6)A�� 45#��c45(��4<I(<�i*+��A�!)�"'D��48�;B%� ��u+(�,c6)� �D(i45(<A�( �e*��C45��� k
A�!$#%!M����(]� 6)A�� 45#��c45(��4<I(<�@L:�+�EB7T��lJ�EA�("6)6$("*�( 48�;�S�@A�(<!��("�S�5'D!)�+,
�5["� &�')��("B7�S� &�'D�",
48�;&�6D'D!$�QJK *�(�AF� B%�;6hA�!�J�"A�!O#%�;6GA�!$�:48� 6)6)�;6`*��+!$("&�'D�e(]6)��(E�8u�� 45� �4<I(<�+0 -
(<!O(i�]�5/�� #%'D�+,
Pc("6D')(^L����S'D�:*�("6C("6`!)� 6D'D!$#��4<I�"� 65,Q!)� B%�5[<("&�'D� 6MA�(<!$(]���E(^�S� &�6)(<H"� � L:�+�lJ�E*�#7/���&+k
*�#7*�(@�;�W!)� 48�5P�#7*�(�,d6D� �)("� 48�;&�T+� 45#Z*�("6 AF� B%�r("B%H"�"!$#%')�S�r("&�'D� 6E*+�^� 6$6D� 6S�5["� &�'D�;6
("48�;&�'D� 48�5!)� �^,��;�^� � ��B%')#7��( ("&GJ("BZ#76D�",+6)#7�e��B%')("&+� ("��� &N'D�C48�;� � 6)6D� 6?�5["� &N'D�;650

� � 6D'D� 6h("B%H"�"!$#7')�S�;6G4$T�("��(�k 6D� 
!' ��� ��%	�!� � � � �! �"�� � � �
!B �&% �C�ia(S!)� ��&�# I(<�S*+�M'D�<k
*��;6�("6�� 6DAF� 45#��c45(��4<I�"� 6Y*+��A�!)�"'D��48�;B%�;6�L:�+��A���*+� � 45���SA�!$#%!?�i6D� � 	 ��� ��  9%	�"0�-
�"!
�;��'D!$("6EAc("B7( [:!$("65,G48�;&�6$#7*+�5!$(<!i��*+�;� JK &�#%�o48�;�S���l48�;& �D��&�'D�o�@'D�:*�("6�("6i/�!$("6D� 6
AF�;6)6�JK ["� #76�*+�p����(�BZ#7&+H;��(<H"� � �n� ("B7H"�"!$#%')�S� 48�;&	��H;�+!cJ(<["� B`��� #Z&N'D�5!)A�!)�5')("*+�"!
*�� 6)6)(SB7#7&�H;��(<H"� �^0

��(bA�!�J(<')#745(�,
#76D'D� J�iA��;6$6 JK ["� B3(<AF� &�("6C6)�E("6C!$� 6D'D!$#��4<I�"� 6�( #7&�'D!)�:*���� #%!M*��+!O("&N'D�
(o�8u:� 45� �4<I(<� 6)�5H;��#%!)� � ��� &YJ���S�5!)�m!$� 6D'D!$#%'D�l*+�b/��"!$��(<'D�;6�A�!�J�8k *+����&�#7*+�;650 
 6D'D�
/_( �i48�;� L:�+�E6D� �)(b#7&�'D�5!)� 6)6$("&N'D�i�8u:A�B7�"!$(<!C� � L����E�S� *�#7*�(^*�#%/��5!)� &N'D� 6C/ �"!O��(<'D�;6
*���!)� 6)'D!$#��4<I�"� 6U6D�Y'D!$("*����5� � � � *�#%/ �5!$� &N'D� 6=A�!)�"PcB%� ��("6=(�!$� 6D�;B%["�5!tAF� B%�e("B7H"�"!$#%')�S�
�@� � L:�+�b�S� *�#7*�(r6D�@A���*+� � 48!O#7(<!E("B%H"�"!$#7')�S�;6E� 6)A�� 45#Z("B7#�� ("*+�;6�&:��� AF� L:�+� &+�
&YJ���S�5!)�r*+�^/��"!$��(<'D�;6iL��+�^AF�;6)6$("� 6D�5!E48�;�SAF�;6D'D�;6E� � ("B%H"�"!$#%')���;6�48�;�SA�B%�8u��;6
L:�+�`�"/��5!)�	�45("� ��� B7(<!)H"��� 6)A�� 48'D!$�E*+�`�"A �4<I�"� 650

' �



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

recebe(m) envia(m)

difusao(m)entrega(m)

difusao(m)entrega(m)

recebe(m) envia(m)

Processo

Canal

Protocolo composto

i

i+1

2 #%H;�+!$( ":0�� ��#=�;�SAF�;6)#��4<I(<�E*��M("B%H"�"!$#%')�S�;6 0

�	��� �
� � AD? 8 �L? � � � � ��L��L� � � � � � �7A ���������
�h��( ["���ML:�+�M(S48�;&�48!)�5')#�� (��4<I(<�E���c45#%� &�'D�M*+�`���RA�!$�"'D�:48�;B%��48�;&���H;�+!�J(<["� BhJ�`')("&�'D�
�E("#76?A�!)��[tJ(<["� B3L���("&N'D���^*+�;� JK &�#7��/ �"!Y!)� 6)'D!$#%'D�+,?J� #Z&N'D�5!)� 6$6)("&N'D�S48�;&�6$#7*+�5!$(<!Y����(
Ac(<!)')#��4<I(<�@*��E��� A�!$�"'D�:48�;B%�+,
AF�"!M�8u�� �SA�B%�+, 6D�5H;��&�*�� � /��"!$��(<'D�@*�("6M!)� 6D'D!O#��4<I�"� 65,
� � 6)�+P+k 48�;&��)��&�'D�;6G*�#76 �D��&�'D�;6��


 �
 � � 
 � � ����� � 

�

��48�;&�6)#7*+�5!O(<!G("B%H"�"!$#%')�S�;6GA�(<!$45#7("#76 � � � 
 � 0
-
(<!O( 45("*�(b*��;#76`("B%H"�"!$#%')���;6 � � ��� � � �C*+���c&�#Z�S�;6`( 6)��(^48�;��A��;6$#��4<I(<� � ���

� � � � , ("6)6D��45#7(<')#%[<(b�E("6�& I(<�p48�;����')(<')#%[�(�,348�;�S�p�@("B7H"�"!$#%')�S�@/ �"!$�E("*+�bL:��("&�*+�
6)�?/_( �?� L:��#%[<("B%�5! � � 'D�:*��C�CA�!)�:48� 6$6D� � � �;6d�5["� &N'D�;6 	 % � �  	�� � � � �.� � ��� � � ��� � � � �
*�� � � ( � ��������� � � ��� � � � �! "� � � � �Y*+��� � � �Y��6)�S'D�;��("� �;6`!)� 6)')("&N'D� 6�48�;�S�^�;6
�5["� &�'D�;6��8u:'D�5!$#7�"!)� 6?*+��("B7H"�"!$#%')�S��48�;�SAF�;6D'D� �_2
#7H;�+!$( ":0�� �O0

'-'



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

��6)6$����#7&�*��@L:�+�^�;6�("B%H"�"!$#7')�S�;6 A�(<!$45#7("#Z6e&QI(<�m65I(<�m48�;&N'D!O("*�#%'�J�"!$#%�;6 , �;�\6D� �)(�,
L:�+� � � &QI(<�E48�;&N'D!O("*�#�� � � A�(<!O(SL���("#Z6)L����5!G45("��("*�("6 �������

� � � 
 � � � � � � � � � � 
 �

�;� 6D� �)(�,?L:�+�p�l("B%H"�"!O#%')�S� 48�;�SAF�;6D'D�W48�;&�48!)�5')#�� ( (�� 6DAF� 45#��c45(��4<I(<�W*�(l45("��("*�(
#Z&+/ �5!O#%�"! � &�'5I(<�nJ�U["�5!$*�("*��GL��+�U48�;&�48!$�5')#�� (`(Y� 6DAF� 45#��c45(��4<I(<�M*+�U("��P�("6.("6.45("�E("*�("6��

� � � � � � � � � � � 
 � � 

� � � �

��48�;&�6D� L:�+� &N'D� ��� &N'D�",cA�� BZ(S("6)6D��45#7(<')#%[�#7*�("*+�`*+� � ,cL��+� �
� � � � � � � �����

� �
� � � 


(E48�;�SAF�;6)#��4<I(<��*+� �m("B7H"�"!$#%')�S�;6UAc(<!$45#7("#76U48�;&�48!$�5')#�� (�(S� 6DAF� 45#���45(��4<I(<�i48�;�SA�B7�5')(�0
� 6D')(�48�;&�45B7��65I(<��6)#%H;&�#���45(GL���� ��� A�!$�"'D�:48�;B%�h48�;�SA�B%�8u��?AF��*+�.6D�5! � 6DAF� 45#��c45("*+�

��48�;&�48!)�5')#�� ("*+�i48�;�S�E(�48�;�SAF�;6)#��4<I(<�E*+�`A�!)�"'D��48�;B%�;6���("#76G6)#Z�SA�B%� 650

�	��� ��� 
 � � 8 � �
�h��(n�;�+'D!O(rL��+� 6)'5I(<�o*�(n��("#%�"!�#7��A��"!$'��("&�45#7(p&+�r/ �"!O��(<'D�m*+� ����(p!)� 6)'D!$#��4<I(<� J�
L:��("&�*��`�;6.A�(<!��("���5'D!)�;6 ("*�#Z45#%�;&�("#76.*�� � � � � ������� �36$#%H;&�#��c45(<!$� � L��+������(Y� &�'D!)�5H;(
( ��� A�!$�:48� 6)6)�l*+�5AF� &�*��p& I(<�W(<AF� &�("6]*�(lT�#76D'�J�"!O#7(�*���A�!cJ�"A�!$#%��A�!)��48� 6)6D�W��("6
')("��PtJ� � *�(ST�#76D'�J�"!O#7( *+�`�;�+'D!)�;6?A�!)��48� 6)6D�;6��

� � � � � � ������� � � � � � � � � � ������� �
��� 6D'D�C45("6)�+,�AF�:*+� �R*�#Z6D')#7&+H;��#7!Dk 6D�?*���("6U6)#%')��(��4<I�"� 6U� � L��+�`( !)� 6)'D!$#��4<I(<��*+�5AF� &�*+� �

� (<AF� &�("6M*+� A�!)����u:�;6 �c&�#%'D�;6Y��B7#7��#7')("*+�;6Y*�("6`T�#76D'�J�"!O#7("6`*+�;6YA�!)��48� 6)6D�;6 ,Q� 6 k
')("&�*+�@� 6)6D�EA�!)����u��;6C48�;&�')#7*+�;6C&��bA�("6)6$("*+�b45("��6)("Bd*+�bAc("6)6D�bL:�+�E� &�[�#7( (
�S� &�6)(<H"� � �

� *+�nA�!)����u��;6]& I(<�\B7#7�E#%')("*+�;6i�pAF�;6)6$#%["� B7�S� &�'D�r#7&	�c&�#7'D�;6E*�("6^T�#Z6D'�J�"!$#7("6]*+�
[=J(<!O#%�;6`A�!)��48� 6)6D�;6 , �;�m6D� �)(�, *��5A�� &�*+��*�(]/_�+')�+!$(��5["�;B7� �4<I(<�p*+�S�;�+'D!)�;6CA�!)�<k
48� 6)6D�;650

�?�@A�!$#7�S� #7!)�^45("6D�+,3&�( A�#7�"!C*�("6CT�#%A?J�"'D� 6D� 65,MJ�i("#7&�*�(^'D�5�"!$#745("��� &N'D��AF�;6)6 JK ["� B
#Z&�45B7��#%! &�("6���� &�6)(<H"� &�6E�;6�A�!)����u:�;6�*�("6�T�#76D'�J�"!O#7("6 !)� B%�5[<("&N'D� 6i*+�b�S��*+�m(mL:�+�
45("*�(E*+� 6D')#Z&�(<'�J(<!$#%�SAF�;6)6)(E( [<("B7#7(<!?#7&�� L���#7["�:45("�S� &�'D�C(i48�;&�*�#��4<I(<�E*��M� &N'D!$�5H;(�0 �h(
A�!�J(<')#745(�,c#Z&�45B7�+� � k 6)�M(<A�� &�("6?("6h6D� 4�4<I�"� 6Y!)� B%�5[<("&N'D� 6h*�("6�T�#76D'�J�"!$#Z("6G*+�;6�A�!)��48� 6)6D�;6
48��*�#���45("*�("6 *+�=��� ���:*+�?���c45#%� &�'D�",<48�;����AF�"! �8u�� �SA�B7�+,<6)�"P�(G/��"!$��(�*+� ["� 48'D�"!$� 6
*��M&hJ���S�5!)�;6?*+�M6D� L:� �� &�45#7(�0

�?�?6)�5H;��&�*+�G45("6D�+,"(U(�[�("B7#Z(��4<I(<��*�(U48�;&�*�#��4<I(<�?6)#%H;&�#��c45(tL����.("6 T�#76)'�J�"!$#7("6F/_�+')�+!$("6
*��S�;�+'D!)�;6MA�!)�:48� 6$6D�;6`'��� � L:�+��6D�5!C�;�m48�;&�T+� 45#7*�("65, � 6DAF�5!$("&�*+� L����S�:48�"!)!O("� �;6
�5["� &�'D�;6@!)� B%�5[<("&N'D� 65,`�;� � &N'5I(<� 48�;&�*�#745#7�;&�("*�("6 *+�m���:*+�\( L��+��& I(<�W�:48�"!$!$("�
�5["� &�'D�;6=L��+��#7&N[<("B7#7*�� � (C*+� 45#765I(<�M'D�;�E("*�(�0.- (<!$(`�M�5/�� #%'D�+,.J�h&+� 48� 6)6�J(<!O#%�M4$T+�5H;(<!t(

' "



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

("48�"!O*+�e48�;�R� 6$6D� 6=A�!)��48� 6)6D�;65,:�eL:�+�h#7�SA�B7#Z45(`��!$� 45�+!$6D�e(<� 48�;&�6D� &�6D� L�����#7&�'D�5H"!$(
�i�S�:*�� B%�+0

� � 6D'D� 6 *+�;#76�')#%AF�;6C*+��!)� 6D'D!O#��4<I�"� 6CAF��*+�i("#Z&�*�( 4OT�("��(<!Dk 6D�]!)� 6)A�� 48')#7[�("�S� &�'D�
!$� 6D'D!$#��4<I�"� 6e*+�i*�#%/���65I(<�<k � &N'D!$�5H;( �_j � �M�i� &�'D!)�5H;(�k � &�'D!)�5H;( ��� ���`*+�5[�#7*+�@(<�@/_("48'D�
*�� (r� &N'D!$�5H;(o6D�5!�48�;&�*�#745#%�;&�("*�(n&+�mA�!$#Z�S� #%!)�n45("6D��(<AF� &�("6�A�� BZ(r*�#%/_��65I(<�n�b&+�
6)�5H;��&�*+��45("6D�E')("�CPtJ� � AF� B7( � &N'D!$�5H;(�� � 'D�5!$48� #7!)�;650

�	��� ��� � AD? 8 �L?�����7� �2A � � � � � � 8 � ? ��� � �������
�h��( AF�;6)6)#7P�#7B7#7*�("*+�b*+�m48�;&�48!$�5')#�� (��4<I(<� *��rA�!)�"'D��48�;B%�;6 *+�m48�;�e��&�#745(��4<I(<� 48�;&	��k
H;��!�J(<["� #76348�;&�6)#Z6D'D�d� � 'D�;�E(<!3�Y6)� �S*+�;� JK &�#7��48�;�S�Y�`48�;&��)��&N'D�`*+�t'D��*�("63("6 /�!$("6D� 6
*��C����(�BZ#7&+H;��(<H"� �^0t-
�:*��C� &�'5I(<��*+����&�#%!Dk 6D�M����(SH"!$("�\J(<')#Z45(������ 48�;&��)��&�'D�i*+�
Ac("B7( [:!$("6GL:�+�`H"�5!$("� � 6$6)(SB7#7&+H;��(<H"� �R�C48�;&�48!)�5')#�� (<!����RA�!)�"'D��48�;B%�E48�;&	�cH;�+!�J(<["� B
48�;���E��� #7&�'D�5!)A�!$�5')("*+�"! 0

#=�;�S� ("B%'D�5!$&�(<')#%[<(�,?AF��*+�@48�;&�6)#7*+�5!$(<!)k 6D�p(�A�(<!)')#��4<I(<� *�(�48�;&�48!$�5')#�� (��4<I(<�\� �
� J�;*���B%�;65,h*+�r�S��*+�WL��+�r45("*�(W48�;��P�#7&�(��4<I(<�\AF�;6)6 JK ["� BY*+�r�\J�;*���B%�;6]48�"!)!)� 6DAF�;&�k
*�(i(�����(�48�;&	��H;�+!O(��4<I(<��AF�;6)6�JK ["� B *+��A�!)�"'D��48�;B%���e48�;&�6D� L���� &N'D� �S� &�'D�",Q'D��*�("6Y("6
48�;��P�#7&�(��4<I�"� 6GAF�;6)6 JK ["� #Z6=48�"!$!)� 6DAF�;&�*�("� (<�E*��;� JK &�#%�+0 9:� &�*+����� ("B%H"�"!$#7')�S������(
� J("L���#Z&�( *+�`� 6D')("*+�;6�/ �"!O��("*�( AF�"! �

� ��� 48�;&��)��&�'D��� *+�M� 6)')("*+�;6��
� ��� 48�;&��)��&�'D���?*��`� 6D' JK �e��B%�;6��
� ����( /_��& �4<I(<�E*��`'D!$("&�6)#��4<I(<��*��M� 6D')("*+��� �!��� � � � � � � �
� �C����( /_��& �4<I(<��*��C6)(+JK *�(�� �!��� � � � � � ���

� &�'5I(<� (W���:*���B7(<!$#�� (��4<I(<�W*+�m��� ("B%H"�"!$#%')�S�WAc("6)6)(W&+� 48� 6)6$(<!$#7("�S� &�'D�mAF�"! ����(
*�� 48�;�SAF�;6)#��4<I(<�\*�(W�\J("L:��#7&�(l*��p� 6)')("*+�;6 � � � J�;*���B%�;65,��\L����rA���*+�r6D�5!^/�� #%'D�
6)�5H;��&�*+��("6�6D�5H;��#7&�'D� 6U� 6D'D!$(<':J�5H;#7("6 �

� *�#%[�#765I(<�S*+�S� 6D')("*���� � �	� �
� ��� � � � � � � ,�48�;� (�48�;&�6D� L:�+� &�'D�C*�#%[�#765I(<�
*�("6U/_��& �4<I�"� 6�C�����

� *�#%[�#765I(<��*�("6h/���& �4<I�"� 6�6D�5H;��&�*+���;6�� 6)')("*+�;6�� � � /_��& �4<I�"� 6hA�(<!O48� B7(<!)� 6hA�(<!$(
45("*�(�� � ')("B L:�+��� �
� � � ����� � � � ,+A�(<!$(�� � *�#Z6 �D��&N'D�;6��

� *�#%[�#765I(<�e*�("6=/���& �4<I�"� 6=6)�5H;��&�*+���;6t� 6D' JK �e��B%�;6��=� � /_��& �4<I�"� 6=A�(<!O48� B7(<!)� 6=A�(<!$(
45("*�(�� � ')("B L��+������� � � ����� � � � ,+A�(<!$(�� � *�#76 �)��&N'D�;6 0

�fA�!$#7��� #%!$(�("B%'D�5!$&�(<')#%[<(]*+���S��*���B7(<!O#�� (��4<I(<��*�� ("B%H"�"!$#%')�S�^48�"!)!$� 6DAF�;&�*+�ba(^48�;� k
AF�;6)#��4<I(<��*+�p�\J("L���#7&�("6E*��@� 6D')("*��;6�#Z&�*+�5AF� &�*+� &�'D� 6S�n48�;�S��')("BbJ�n(o� 6D'D!O(<'�J�5H;#Z(
("*�� L���("*�( A�(<!$(�48�;&�48!$�5')#�� (<!?� 6DAF� 45#���45(��4<I�"� 6G� 6D'D!$(<')#��c45("*�("6 � 0

� 6D�5H;��&�*�( ("B%'D�5!$&�(<')#%[<(�,hA��5!O��#%'D�p� � 45("*�(W�\J�;*���B%��� 6)A�� 45#��c45(<!]A�(<!$( ���
6$�+P+k 48�;&��)��&�'D�b*+�E� 6)')("*+�;6e�b�5/�� #%'D�@*+�;6�� 6D' JK �e��B%�;6 , AF� B%�bL:�+�WJ�]6D� �S� BZT�("&N'D��(<�;6
�E#748!)�<k A�!)�"'D��48�;B%�;6UPc("6D� ("*+�;6G� � �5["� &N'D�;6��"0

� � �2� � ��# �#��,&% �+. � . �.
� � �2� � ��# �#��,&% �+. � . �+.

' $



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

� %	
$#&%(')% 	 
 	�� � �
	��I� � % � � 

� % � � � �
 � ���  �	��� ��
 9:�"P�!$�5A��;6$#��4<I(<� #t("��6$("B 
 &�6D')("&�')("&+� #7*�("*+�
�  �	��� ��
 ���� �	��� ��
 �t'D�;�E#745#7*�("*+� % �"')("B 9�#Z&�48!)�;&�#76$�S�

% (<PF� B7( ":0 � �=2+�"!$��(<'D�;6h*+�`!)� 6D'D!O#��4<I(<�+0

� 'D�5!$48� #%!$(@("B%'D�5!$&�(<')#7[�(@AF�5!$��#%'D��Ac(<!$(b45("*�(p� 6D' JK ����B7� � 6DAF� 45#��c45(<! ("6e'D!$("&�6 k
/��"!$��(��4<I�"� 6�*+�Y� 6D')("*+�;6?�M6)(+JK *�("65,�AF� B%�SL:�+�M6D�`!)�5["� B7(S(S�E("#76U#7&�*�#Z45("*�(CAc(<!$( A�(<!$(
48�;&�48!)�5')#�� (<!i��� ("B%H"�"!$#%')�S�m48�;&���H;�+!�J(<["� B ,t����(n["���@L��+�^/_( �b48�"!)!$� 6DAF�;&�*+�5!S���
� J�;*���B%�S*+��("B%H"�"!O#%')�S�E(S45("*�(i�S� &�6)(<H"� � 0

� ��� � ! � �! �  ���7��� �  % ����� � ���7!$#%�&!"�
�	������ �E� ? 8 � �  ��L��L�
% � &�*+�M*����c&�#7*+�h�M48�;&�48� #%'D��*+�UA�!)�"'D��48�;B%�M48�;&	��H;��!�J(<["� BdJ�?&+� 48� 6)6�J(<!$#%�M45(<!$("48'D�5!$#�� (<!
L:��("#76.�;6./��"!$��(<'D�;6=*+�G!)� 6D'D!O#��4<I(<�M!)� B%�5[<("&�'D� 6.A�(<!$(C��� 48�;&��)��&�'D�C'5I(<�C[<("6D'D�eL���("&�'D�
AF�;6)6�JK ["� B *+�M(<A�B7#Z45(��4<I�"� 650

-
(<!O(M�M�5/�� #%'D�+,�48�;&�6)#7*+�5!O(�k 6D�?����(Y� 6)'D!$(<')#��c45(��4<I(<�e� � 'D! �� 6t45B7("6)6)� 65,N!)� 6)A�� 48')#7[�(�k
��� &N'D�",�c(<P�#ZB7#7*�("*+�","�"!O*+� �f�Y*�#7(<H;&?J�;6D')#748�+0 #t("*�(�����(�*+� 6D')("6EJ�h("#Z&�*�(M!$�5A�(<!)')#7*�(
� � /���& �4<I(<��*�(S&+� 48� 6)6)#Z*�("*+�`*+�M("48�"!$*+��*�("&�*+�S�"!$#%H"� � (E6D� #76t')#%AF�;6U*+�Y!)� 6D'D!O#��4<I�"� 6
!$� 6)����#7*�("6.&�( %
(<PF� B7( ":0 � 0d� � 6)48�;B7T�(�*+� 6D')("6t45(<'D�5H"�"!$#7("6iJ�h� � Ac(<!)'D��6)��P	� � 48')#7[�(�,
&��S� &N')("&�'D�EAF��*+�M(<!)H;���S� &�')(<!Dk 6D��L��+� �

� �;63*�#%["�5!$6)�;6 /��"!$��(<'D�;63*��=!$� 6D'D!$#��4<I(<�`65I(<�`#7&�*��5A�� &�*+� &N'D� 6 ,�&�(Y�S� *�#7*�(G� � L:�+�
&+� &�T:��� *+� B%� 6GA���*+�`*+�M���E( / �"!$�E(SH"� &dJ�5!$#745(�6)�5!?!)�5� 6)48!O#%'D��&+�;6U�;�+'D!$�;6��

� 45("*�(E��� *+�;6G')#7A��;6?*+�M!)� 6D'D!O#��4<I(<�i48�"!)!$� 6DAF�;&�*+�M(E��� A�!)�"P�B7� ��( � 6DAF� 4"JK �c48�
(S!)� 6D�;B7["�5!GAF� B%��("B%H"�"!$#%')����& I(<���8u+#76D')#7&�*�� 6)�"P�!)�5AF�;6)#��4<I(<�S� &�'D!)�M� B%� 6 �

� ����(M*�#%[:#Z65I(<�`� �f�S� &��;6d45B7("6$6D� 6.'D�"!$&�(<!$#7(M��("#Z6.*�#%/ JK 45#7B�(C48�;&�48!)�5')#�� (��4<I(<�S*�("6
45("��("*�("6�*+�E("B%H"�"!$#7')�S���

� ����(]*�#%[�#765I(<�]� � ��("#Z6`45B7("6)6D� 6`'D�"!O&�(<!$#7(]��("#76`48�;��A�B%�8u+(�(]� 6)A�� 45#��c45(��4<I(<�+,
48�;� (�("6)6D��45#7("*�(CA��5!O*�(M*+�?45BZ(<!)��� (�,+6D� � PF� &+�5/ JK 45#%�;63� � 'D�5!$�S�;6=*+�?48�"!$!)� 6 k
AF�;&�* �� &�45#7(S48�;� (�48�;&�48!)�5')#�� (��4<I(<�+0

�	�����
� � � � 
 � 6 � � � � �
�h6�!)� 6D'D!$#��4<I�"� 6ra( B7#7P��5!O*�("*+�b*+�;6]("B%H"�"!O#%')�S�;6]*+�p� &N'D!)�5H;( ��J(<["� B`48�;���5'D�5!)� �s�5!Dk
!$�;6M65I(<�^!)� 6D'D!O#��4<I�"� 6ia(]AF�;6)6)#%Pc#7B7#7*�("*��C*+�S*+� 6)45(<!)')(<!e�S� &�6)(<H"� &�6Y!)� 48�5P�#7*�("6C6D� � ("6
� &�'D!)�5H;(<! 0pjh� 6D'D�����:*+�+, ("6e!)� 6D'D!$#��4<I�"� 6C!)� BZ(<')#%[�("6]a( �c(<Pc#7B7#7*�("*��e'D!O("*����5� � k 6D�]&�(

' &



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

�"P�!$#%H;(��4<I(<�E*+�`� &�'D!)�5H;(<!Y("B%H;����("6?�S� &�6)(<H"� &�6?�M65I(<�E*�(�/ �"!$�E( �
����� � ������� � ��� - / 57+�� � � � � �

� �qL:�+�r(l/�J�"!O����BZ( � - / 57+�� � � � � ��6)#7H;&�#��c45(�L��+�n� �s'D��*�("6^("6^�8u�� 45� �4<I�"� 65,`(
T�#76D'�J�"!$#7(]*+�
� � , � � ,
#7&�45B7��# ����(]�E����( 6�J� ["���i�bA�("6$6D� � ��� � � ��� � � � �h�;�m� &�'5I(<�
&QI(<�o� #7&�45B7��#U&�� &�T�����(r["���n�@#7&�45B7��# � ��� � � � � � ,U�;� 6D� �)(�,8� � #Z&+�5[:#7')( ["� B7�S� &�'D�
� &�'D!)�5H;( � ����( ["���C�;� /�("B7T�(�,�& I(<�E( � &�'D!)�5H;("&�*+��&+� &�T:����(e["���"0

�?� L�����*�#��?!)� 6DAF� #%'D�]a(�48�;&�*�#��4<I(<� 6)�	��45#%� &N'D�",����:,:AF�:*�� �f("#7&�*�(M48�;&�6)#7*��5!$(<!Dk 6D�
*��;#76Y/ �"!O��(<'D�;6M*�#76)')#7&N'D�;6 , *+�5AF� &�*+� &�*���*�(]&+� 48� 6$6)#7*�("*+��*���("48�"!$*+�^�;�m& I(<�+0����
45("6)�E*+�C& I(<��6)�5!?&+� 48� 6)6�J(<!O#%�E("48�"!$*+�+,�A���*+�`!)� 6$����#%!Dk 6)�h48�;�S���

��� � �	� � � � � � ��
 � � � � � � �� - ��� � � �  � - / 57+�� ��� � � � �
� � L��+�  - ��� � � � J��� 48�;& �D��&�'D�b*+� 'D��*�("6M("6��S� &�6)(<H"� &�6C45���D(^#Z&+/ �"!O��(��4<I(<�^� 6D'�J(
#Z&�45B7�QJK *�(t� � ���;�t48�;�S�Y')("B�& I(<�Y&+� 48� 6)6)#%')("� *+�=6D�5! � &N'D!$�5H;�+� 6 &+�h45("6)�Y*�� � &�'D!)�5H;(
*��0���_0 �d6D')( !$� B7(��4<I(<�p*��E6D�"P�!)�5AF�;6)#��4<I(<�b� &�'D!)�i�S� &�6)(<H"� &�6e*+�5AF� &�*+��&+� 48� 6)6$(<!$#7(�k
��� &N'D�`*�(�6)��(e6D� � �("&�')#745(e�h48�;�S�e')("BF( 6)��(C*����c&�#��4<I(<��/�( �YA�(<!)'D�Y*�(�*+���c&�#��4<I(<� *�(
!$� 6D'D!$#��4<I(<�+0

�3u�� �SA�B%�;6�*�� 6D')(r!)� B7(��4<I(<��*+� 6D�"P�!)�5AF�;6)#��4<I(<�m� &N'D!$�b�S� &�6)(<H"� &�6S� � 6)#Z6D'D� ��("6
�8u+#76D'D� &�'D� 65,;L:�+� 'D�"!O&�(�(�� &�'D!)�5H;(Y*+�d("B%H;����("6 ��� &�6)(<H"� &�6
�"A 45#%�;&�("B ,<65I(<�h�;6 45("&�("#76
#Z&�6)#76D'D� &�'D� 65,:("6=��� &�6)(<H"� &�6='D!$("&�6)A�(<!)� &�'D� 6`a(e45("��6)("BZ#7*�("*+���h(e#7�SA�B7� �S� &N')(��4<I(<� *+�
�"!O*+� � 45("��6)("B
AF�"!Y(<H;B7�;�S�5!$(��4<I(<�b*+� �S� &�6$(<H"� &�65,Q45("6D�;6Y� � L:�+� (�6)�"P�!)�5AF�;6)#��4<I(<�
� 6)'�J(p48�;&�')#7*�(p&�(@!)� B7(��4<I(<�r*+�]45("��6)("B7#Z*�("*+�"0nX`�+'D!)�p�8u:� �SAcB%�p6 I(<�p("6 �S� &�6$(<H"� &�6
*��]#Z&�6D')("B7(��4<I(<�o*���[�#76D')("6 ,dL:�+� 6D� 6D�"P�!$�5AQI�"� � (n'D�:*�("6�("6��S� &�6$(<H"� &�6�*�(n[�#76D')(
("&�'D�5!$#%�"!?A�(<!$(S'D��*+�;6U�;6?A�!)��48� 6)6D��L:�+�`� &N'D!O("� &�( [�#76D')(�0

X A�!)�"PcB%� ��(�(E!)� 6D�;B%["�5!hAF� B%�E("B%H"�"!$#7')�S��A�(<!$(i6)(<')#76D/_( �5�5!Y("6?!)� 6)'D!$#��4<I�"� 6h*+� 6D'D�
/��"!$��(<'D�@J�t(?!)�5'D!O("&�6)��#76$65I(<�?A�(<!O(?� B7#Z��#7&�(<! AF�5!$*�("6 �t(?� B7#Z��#7&�(��4<I(<�?*��=*���A�B7#745("*+�;6 ,
�`L:�+�t#7�SA�B7#Z45(G(Y��("&���'D� & �4<I(<�M*�(hT�#76D'�J�"!$#Z(?*�("6 !)� 48�5A �4<I�"� 63� � 45("*�(Y*+� 6D')#7&+�h�U����(
(<A�!)� u+#7��(��4<I(<�E*�� 6)6)(��S� 6$��(ST�#76D'�J�"!O#7(e� � 45("*�(S�"!O#%H"� �^0

� ��("&�*+�Y(`48�;&�*�#��4<I(<�M6)�	�c45#%� &�'D�U#7�SA�BZ#745(?("48�"!$*��+,N� &�'5I(<�M� 6D'�J(Y!)� B7("45#7�;&�("*�(Y48�;�
(E48���5! �� &�45#Z(�*�("6G�S� &�6)(<H"� &�6G� &�'D!)�5H;�+� 6?AF� B%�;6U[tJ(<!$#%�;6tA�!)��48� 6)6D�;6 �

��� � ��� � � � � ��
 � � � � � � � - / 57+�� � � � � �
�nL:�+�@6D�p'D!$("*����p&�(�(<'D�;��#745#7*�("*+�@*�(l*�#%/_��65I(<��*+�p����(o�S� &�6)(<H"� �^0 �3u+#76D'D� �
')("��PtJ� � � J��B%')#%A�B%�;6.�8u:� �SAcB%�;6t*+� 6D'D�Y')#%AF��*+�h!)� 6D'D!O#��4<I(<�S6D� �SA�!)�YL:�+�h6)�h48�;&�6$#7*+�5!$(
(Y� &�'D!)�5H;(�(<'�J�;��#745(�,�&+� 48� 6)6)(<!$#Z("�S� &N'D�?A�!)� 6D� &�'D�G� � L:��("B7L:�+�5!.6)#76)'D� ��(`*+�G*�#%/_��65I(<�
�hJ(<["� B 0

X A�!)�"P�B%� �E(p(p!)� 6)�;B%["�5!E&+� 6D'D� 45("6)� J�^�m48�;&�T+� 45#7�S� &�'D�m*�(rT�#Z6D'�J�"!$#7(p*+�]!)�8k
48�5A �4<I�"� 6iAF�"!�45("*�(�*�� 6D')#7&+��� � 'D��*+�;6i�;6E�;�+'D!$�;6�*�� 6D')#7&+�;65,U*+�p�S��*+��(oA���*+�5!
(�[�("BZ#7(<!S(p48�;&�*�#��4<I(<�r*+�]L��GJ�"!O��� 6)�"P�!)���;6 A�!)��48� 6)6D�;6 *+�]�S�:*��p(n& I(<�p� &N'D!$�5H;(<!
&�� &�T�����(i��� &�6)(<H"� � L:�+�S& I(<� 6D� �)(�#Z&+�5[:#7')( ["� B7�S� &�'D�S� &�'D!)�5H;�+�SAF�"!`����(���("#%�<k
!O#7(�*+��A�!)��48� 6)6D�;65,c�iL:�+�CH;(<!$("&�'D� L��+��AF�:*+��6D�5!?!)�5'D!O("&�6)��#%')#Z*�(�&+�E45("6)��*+�e����(
�E#7&+�"!$#7(e*+�M/_("B7T�("6U*��MA�!)��48� 6)6D�;650

' )



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

�	������� � 8 � � �
�h6i!)� 6D'D!$#��4<I�"� 6ma(lB7#%PF�5!$*�("*��]*��;6i("B%H"�"!O#%')�S�;6]*+�b� &�'D!)�5H;(l�"!$*+� &�("*�(o48�;�S�5'D�5!$� �
�5!$!)�;6�6 I(<�E!)� 6D'D!O#��4<I�"� 6 a(EAF�;6)6)#%P�#ZB7#7*�("*+�h*+�C� &�'D!)�5H;(<!YA�(<!)� 6�*+����� &�6)(<H"� &�6�AF�"!?���
�"!O*+� �R�5!)!$("*�(�0dj�� 6)'D�C�S��*+�+,�("6U!)� 6D'D!O#��4<I�"� 6UAF�:*�� � !$� 6)����#%!)k 6D�`( A�(<!)� 6GL:�+�`& I(<�
AF��*+� �R� 6D')(<!h48�;&N')#7*��;6G&�(S�"!$*�� � *+�`� &�'D!)�5H;( �

��� � � � � � ������� � � � � - / 57+�� � � � � � � � �
� � L:�+�t(?/<J�"!$�e��B7( � � - / 57+�� � � � � � � � � 6)#%H;&�#��c45(G� � &+� &�T����E(G�8u�� 45� �4<I(<�M48�"!Dk
!$� 48')(M*+�M6)#76)'D� ��(�,�&+� &�T���� A�!$����u:�M*�(`T�#76D'�J�"!$#Z(h*�� � � , � � ,�48�;&N':J� � � ��� � � ��� � � ��� �
6)� � 48�;&�'D�5!U')("��P=J� � � ��� � � ����� � � �O0 �d6D')(�� 6DAF� 45#��c45(��4<I(<� AF� B7(C&+�5H;(<')#7[�(e'D�;��(e� �
48�;&�6)#7*+�5!$(��4<I(<��L����C(E& I(<�E� &N'D!)�5H;(�*+�CL:��("B7L:�+�5!?����(�*�("6��S� &�6)(<H"� &�6�*+��A�(<!h6)(�k
')#Z6D/�( ��( !)� 6)'D!$#��4<I(<�@*����"!$*+� � �@L:�+�E& I(<�n("48�;&�'D� 48�5!$#7(p6D�i(b!)� 6D'D!$#��4<I(<�p/��;6)6D�EAF� B7(
AF�;6)#7')#%[�(�0`jh� 6D'D���S��*+���5[:#7')(�k 6D�S� 6DAF� 45#��c45(<!Y#7�SA�BZ#745#%')("�S� &�'D��("6DAF� 48'D�;6`!$� B7(<')#%["�;6
a( ��(<P�#7B7#7*�("*+��&+� 6)� &N')#7*�� *+�S'D�"!$&�(<!`�;6�*�#%/��5!)� &N'D� 6Y/��"!$��(<'D�;6�*+� !)� 6D'D!$#��4<I(<�b#7&�*+�8k
AF� &�*�� &N'D� 650

�?�]45("6D��� � L:�+��(i48�;&�*�#��4<I(<�]6)�	��45#%� &N'D�",�� � ,�&QI(<�i*+�5AF� &�*+��*+��("48�"!$*��i� &�'5I(<�
')#7A�#745("�S� &�'D�`!)����� 48'D�e����( !)� B7(��4<I(<�i*+�M45("��6)("B7#Z*�("*+�`�nJ� �

� � � �	� � � � � � � � � � 
 � � �"57+08 � � � �
�\/�J�"!$�e��B7( �"57+�8 � � � � !)�5A�!)� 6D� &�')(?�Y48�;&��)��&N'D�`*+�t�S� &�6$(<H"� &�6 L��+�=*+�t("48�"!$*+�`48�;�
��("B7H"�"!$#%')�S�S65I(<��6D� �E("&N')#745("��� &N'D�MA�!)� *+� 48� 6)6D�"!O("6G*+����� 0.jh� 6D'D���S�:*�� *����c&+�8k 6D�
����(+� 
 � ��
!' % 	 
 	�� ���G� J
! � % � 
<,;&+� 48� 6)6)(<!O#7("�S� &�'D�=��� 6)�+P 48�;&��)��&�'D�G*�(?45("��6$("B7#7*�("*+�
AF�"'D� &�45#Z("B � 0 
 6D'D�mAF�5!$�E#%'D�^L��+�@6D� �D(o(m(<A�B7#745(��4<I(<�l(m*+���c&�#%!�����(n!)� BZ(��4<I(<��*+�
�"!O*+� &�(��4<I(<�E� JK &�#7��( L:�+�`AF�5!$��#%')( ����(S�E("#%�"!?48�;&�48�"!)! �� &�45#7(�0

X A�!)�"P�B%� �E(�(e!)� 6D�;B7["�5!G&+� 6D'D�`45("6D� J�`�S(<'D!$("6D�E*��h�S� &�6)(<H"� &�6U� �R/_��& �4<I(<�S*�(
T�#76D'�J�"!$#7(p*�("6 � &�'D!)�5H;("6�/�� #%')("6SB%��45("B7�S� &�'D�^� � 45("*�(r*+� 6)')#7&+�+, (<':J�@L:�+�]'D��*�("6S("6
6$��("6UA�!)� *�� 48� 6)6D�"!$("6?'D� &�T�("� ')("��P=J� � 6$#7*+� � &N'D!$�5H;�+� 650

� ��("&�*+��(i48�;&�*�#��4<I(<��6)�	�c45#7� &N'D�M*+�5AF� &�*��M*+��("48�"!$*��E� &�'5I(<�i#7�SAF�"!)')(�!)� B7("45#%�<k
&�(<!?("6U� &�'D!)�5H;("6�&:��� A�!)�:48� 6$6D��48�;� �;6?!)� 6D')("&�'D� 6��

� � � ��� � � � � � � � � 
 � � � � � � � ->/ 57+ � � � � � � � � �
���;6U6)#76)'D� ��("6=�8u�#76)'D� &N'D� 65,+� 6)'D�`')#%AF�e*+�h!)� 6D'D!O#��4<I(<� � 6D'�J(S&�(eP�("6D�Y*+�YA�!)�"'D��48�;B%�;6U*+�
�"!O*+� &�(��4<I(<��'D�"')("B L��+�5!?� &N'D!)���S� &�6)(<H"� &�6?�"!$*�#7&?J(<!$#7("65,�L����5!G� &N'D!$�M� 6D')("6G�M��� &�6)(�k
H"� &�6G*+�C�e��*�("& �45(S*��`[:#76)')(��<0

� 6D'D�h45("6D��#7��A�B7#745(`(`!$� 6D�;B7� �4<I(<�e*+�MA�!)�"PcB%� ��(M*+��48�;&�6D� &�6D��A�(<!$(M*�� 45#7*�#%! L:��("B
( �"!$*+� &�(��4<I(<�p*+��45("*�(^A�(<!�L��+�E'D� � L:�+��6D�5!M� &�'D!)�5H;�+�iA�� BZ(^�S� 6)��(]�"!$*�� � � �
'D��*+�;6��;6Y*+� 6D')#7&+�;6 0 �h#76)'D�i*+���;�+'D!$(E�E("&+� #%!$(�,�#7�SA�B7#Z45( ��("48�"!$*���6D�"P�!)��6)��48� 6)6D�"!
*��M�S� &�6)(<H"� &�6�L����M& I(<��AF�;6)6)("� 6D�5!?!)�5�"!$*+� &�("*�("650

��� ,.0 ; &�B0 #�% � �1��#2" ��,&�/#�%&0;% -��"%. "%I#�% � % � ���$�B� � ,���" ,&0;���I "%��*%�$��"��-�%�.

' *



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

�	������� � � AE? � � � � 8  � �
�h6=!)� 6D'D!$#��4<I�"� 6`a(eB7#%PF�5!$*�("*+�G*+�;6=A�!)�"'D��48�;B%�;6t48�;�S�5'D�5!)� � �5!$!)�;6dL:��("&�'D�ba(C[�#76D')(e65I(<�
!$� 6D'D!$#��4<I�"� 6�a(�[:#76)')( � � L:�+�M����(S�S� &�6)(<H"� � AF��*+�`6D�5!G� &�'D!)�5H;�+� �

����� � � � ������� � � � � ->/ 57+ � � � � � � ���
� � L:�+�@(o/�J�"!$�e��B7( � � - / 57+�� � � � � � ���E6)#%H;&�#���45(rL��+�@� � &�� &�T�����(r�8u�� 45� �4<I(<�
48�"!$!)� 48')(`*+�`6)#76D'D� �E(�(YT�#76)'�J�"!$#7(?*��t��� A�!$�:48� 6)6)�Y#Z&�45B7��#N�hAc("6)6D� � � � ��� � � ��� � � � �
')("B L��+� � ; ),/ � � � � � ����0

% ("BU48�;�S��48�;� �;6S!)� 6D')("&�'D� 6�/��"!$��(<'D�;6i*+�]!)� 6D'D!$#��4<I(<�mTGJ(r(r48�;&�6)#7*��5!$(<!�*+�;#76
45("6)�;650 �?��A�!$#7��� #%!)�`45("6D�e!)� B7("45#%�;&�(C(`[:#Z6D')(M*+��� ��#76)6D�"!d&+�C�S�;�S� &�'D� *�(M*�#%/_��65I(<�
48�;� (S[�#76D')(S&+�S!)� 48�5A�'D�"!�&+���S�;��� &N'D��*�( � &N'D!$�5H;( �

��� � �	� � � � � � � � � ��
��*;�� � -.8 + � � � � � � �
�U'D!O("*����8k 6D�U&�(hA�!)�;#7P�#��4<I(<�Y*+�U� &N'D!$�5H;(<! �S� &�6)(<H"� &�63� � [:#Z6D')("63#7&�48�;�SAc(<' JK ["� #76 48�;�
("L:�+� B7(i� � L:�+��/��"!$("� *�#7/���&�*�#7*�("650��f*+���c&�#��4<I(<��*��e#7&�48�;�SA�(<' JK ["� B
AF�:*��C[<(<!$#7(<! ,
6)� &�*+� ( ��("#Z6`48�;����� ,
#7&�48�;�SA�(<' JK ["� B3L:��("&�*+� *�#%/ �5!$� &N'D�"0 
 &N')��#%')#%[<("�S� &N'D�", � 6D'D�
')#7A��]*+� !)� 6D'D!O#��4<I(<�^A�!)��45�+!$(�45(<!$("48'D�5!$#�� (<!e����(�� &�'D!)�5H;( #7&�6)')("&N'��("&+� (]#7*�� ("B , �;&�*+�
6)�5!$#7(�#7�SAF�;6)6 JK ["� B (��:48�"!)! �� &�45#7(^*+�SL���("#76)L:�+�5!��;��'D!)�;6Y�5["� &N'D�;6M� &N'D!)��(]*�#7/���6 I(<�E�
(�� &N'D!)�5H;(i*�(S�S� &�6$(<H"� �^0

-
(<!O(E#7�SAcB%� �S� &�')(<!G!)� 6D'D!$#��4<I�"� 6?*+� 6D'D�C')#%AF�+,�P�("6D')(i48�;&�T+� 48�5!�(E[:#Z6D')(�("L:��("&�*+�
*�(i*�#7/���6 I(<�E�e�]48!O#%'�J�5!$#%�^*+� #7&�48�;�SA�(<')#7P�#7B7#7*�("*+�`*��+!$("&�'D�e(i� &�'D!)�5H;(�,QAF� B%�iL:�+� 6D�
AF��*+�Y�"A�')(<!?AF�"!G*���("6U� 6D'D!$(<':J�5H;#7("6��

� (<'D!$("6)(<!`(E�e��*�("& �45(�*+�C[�#76D')(i(<'�J�e'D��*�("6�("6��S� &�6)(<H"� &�6h&+� B7(�*�#7/���&�*�#7*�("6=�
*+� B7( *+�5AF� &�*+� &�'D� 6t*�( [�#76D')(e'D�5!)� � 6)#7*��e� &�'D!)�5H;�+� 6G� �R'D�:*+�;6t�;6GA�!)��48� 6)6D�;6
!)� B%�5[<("&N'D� 6 �

� ����*�(<!d(C[:#76)')(C#7�SAcB7#745#%')("�S� &�'D�G*��+!O("&N'D�h(M� &�'D!)�5H;(�*���45("*�(��S� &�6)(<H"� �R*+�
("48�"!$*+�E48�;� ��� 6DAF� 45#��c45("*��SA��"!G45("*�(E�S� &�6$(<H"� �^0

����(]6D�5H;��&�*�(i/ �"!$�E(E!)� BZ("45#%�;&�(�(i[�#76D')(�*+��H"!$�+AF��A�� B7�;6?A�!$�:48� 6)6)�;6hL:�+�e� &�k
'D!$�5H;("� (��S� 6$��(��S� &�6$(<H"� � �

��� � �	� � � � � � � � ��
 � - / 57+�� � � � � � � � �
�C'D!$("*����8k 6D�e&�(�#7��A��;6$6)#%P�#7BZ#7*�("*+�G*+��*�#%/��5!)� &N'D� 6?A�!)��48� 6)6D�;6?� &N'D!)�5H;(<!$� � (���� 6)��(
��� &�6)(<H"� � � � [:#76)')("6i#7&�48�;�SA�(<' JK ["� #76 0 #=�"!)!)� 6)A��;&�*+� AF�"!)')("&�'D�+,�&:��� 6$#76D'D� ��(
#Z*+� ("B ,
a(i&+� �4<I(<��*��C����(E� &N'D!)�5H;(�6 JK &�48!)�;&�(S(�'D��*+�;6��;6�*�� 6D')#7&�(<'�J(<!$#7�;65,�& I(<��("*���# k
')#Z&�*+� �;�+'D!)�;6?�5["� &N'D�;6�� &N'D!$�C*���("6U� &�'D!)�5H;("6h*�(S�S� 6)�E(S�S� &�6)(<H"� �^0

� 6D'D�S')#%AF�^*+� !)� 6D'D!O#��4<I(<�^AF�:*+�5!cJ(E')("��P=J� � #7��A�B7#745(<!Y("48�"!$*+�+,
*+�5AF� &�*+� &�*+�]*+�
L:�+�l/ �"!m48�;&�6)#7*+�5!$("*�� #7&�48�;�SA�(<' JK ["� B ,�AF� B%� L:�+� 6D� AF�:*+�l�"A�')(<!rAF�"!n*���("6p� 6 k
'D!O(<'�J�5H;#Z("6��

� (<'D!$("6)(<!G( �e��*�("& �45( *+�h[:#Z6D')(�(<':J�M'D��*�("6U("6t�S� &�6$(<H"� &�6U&+� B7(�� &N'D!$�5H;�+� 6U� �
("B%H;��� A�!)��48� 6)6D��� *+� B7(�*+�5AF� &�*+� &�'D� 6?'D�5!)� � 6$#7*+�E� &�'D!)�5H;�+� 6Y� � 'D��*+�;6h�;6
A�!)��48� 6)6D�;6U!$� B%�5[�("&�'D� 6��

" +



� ����� � � � � � � � �� �

� ����*�(<!d(C[:#76)')(C#7�SAcB7#745#%')("�S� &�'D�G*��+!O("&N'D�h(M� &�'D!)�5H;(�*���45("*�(��S� &�6)(<H"� �R*+�
("48�"!$*+�m48�;� �r("48�"!$*�("*��n48�;� �;6�!$� 6D')("&N'D� 6�A�!)��48� 6)6D�;65,.�rL:�+�^#7�SA�BZ#745( (
�+')#7B7#�� (��4<I(<��*+�M��� �S� 45("&�#76)�S��*+�M48�;&�6D� &�6D�+0

�	������� �  � � � �� � � � � � AE? �
�.("B7�h("#7&�*�(C(eAF� &�(M!$�5/ �5!$#7!dL:�+��� 6)')(�� 6)A�� 45#��c45(��4<I(<�S*+�h��� 45("&�#76)�S�;6=*+�hH"� 6D'5I(<��*+�
[�#76D')("6 *+�GH"!$�+AF�;6eJ�h#7&�48�;�SA�B7�5')(`L���("&�*+�M48�;�SA�(<!$("*�(ML����5!d48�;�f6)�5!)[:#��48�;6.�8u+#76D'D� &�k
'D� 6?L��+�5!G48�;� �;�+'D!$("6U� 6)A�� 45#��c45(��4<I�"� 650 �.u�#76)'D� � *���("6t!$( �"I�"� 6?/���&�*�("�S� &�')("#76tA�(<!$(
L:�+�M#76)'D��("48�;&N'D�	�45( �

� �;�+'D!)�;6]6D�5!)[�#��48�;6i�@� 6)A�� 45#��c45(��4<I�"� 6]("6)6)���S� � (m�8u+#76D'��� &�45#Z(�*+�n����(��S� &�k
6)(<H"� � *+�]����*�("& �45(p*+�E[�#76D')(@��48�;&�48� &N'D!$("�Sk 6D� &�("6eA�!)�"A�!O#%� *�("*+� 6�*+� 6)6)(
�S� &�6)(<H"� � !)� B7(<')#%[<("�S� &�'D��a("6G!$� 6D')("&N'D� 6 �

� & I(<� J�S/ � #7')(�L:��("B7L:�+�5!h'D� &N')(<')#7[�( *���� 6DAF� 45#���45(<!`�]L:�+�S6D� � &�'D� &�*+� AF�"!h[�# k
[�("45#Z*�("*+�"0

� �)��6D')#���45(��4<I(<�^A�(<!$(^(^A�!O#7�S� #%!$(WJ�EL:�+�S( 48�"!)!)� 4�4<I(<�p*+�S("B%H"�"!$#%')�S�;6C& I(<� *+�8k
AF� &�*��",�*+�M/_("48'D�+,�*�( �8u+#76D'��� &�45#Z(E*+�C����(��S� &�6$(<H"� � *+�C�e��*�("& �45(�*+�M[�#76D')(�,�L:�+�
J�b��� (<!)')#%/ JK 45#%�r*+� 48�;&�48!$�5')#�� (��4<I(<�+0 9:�@&+� 48� 6)6�J(<!$#7�+,=48�;�S��48�;� L:��("B7L:�+�5! �;�+'D!$(
��� &�6)(<H"� �^,3AF��*+� � � &�'5I(<�n� 6DAF� 45#��c45(<!Dk 6)��L:��("#76e("6e!)� 6D'D!$#��4<I�"� 6 L:�+�5!e� � 'D�5!O�S�;6
*��=�"!O*+� � 48�;�S�M*+� �c(<P�#ZB7#7*�("*+�d*+�U����(Y�S� &�6)(<H"� � *��t�e��*�("& �45(h*��=[�#76D')(�,N!)� 48�"!Dk
!$� &�*+��(<�;6
/��"!$��(<'D�;63T�(<Pc#%')��("#76 Ac(<!$(?� 6)')("6
45(<'D�5H"�"!O#7("650.jh�t/�("48'D�+,;6D�=/��"!
� 6$48�;B7T�#7*�(
(e�"A �4<I(<��*��Y48�;&�48!)�5')#�� (��4<I(<�iL:�+�`�e��*�(e#7�SA�B7#Z45#%')("�S� &�'D��( [�#76D')(eAF�"!t45("*�(e��� &�6)(�k
H"� � � &N'D!$�5H;�+��� &�'5I(<�b& I(<� /_( ��6D� L:�+�5!C6D� &�')#7*+� (^�8u+#76D'��� &�45#Z(^*+������(^�S� &�6)(<H"� �
*��M����*�("& �45(S*+�M[�#76D')(�0

� �)��6D')#��c45(��4<I(<� A�(<!$(^(b& I(<�b#7&�'D!)��*�� �4<I(<� *+��!$� 6D'D!$#��4<I�"� 6ML:��("&�'D� a(^[�#%[<("45#7*�("*+�
A�!)� &�*+�8k 6D��48�;�f��/�("48'D� *+�?6D�5!$� � 6)��P	� � 48')#7[�("65,N�;�i6D� �)(�,:!)� B7(<')#%[<("6 (�45("*�(C��� *+�;6
A�!)�:48� 6$6D�;63�?(<A�BZ#745(��4<I�"� 65,N��L��+�U/_( ��48�;� L����G& I(<�C6D� �)("� H"� &=J�5!$#745("6 0 -
�"! �8u�� �SA�B%�+,
��� A�!)��48� 6)6D��AF�:*+��*+� 45#7*�#%!d#7&�#745#7(<!d����(M�8u�A���BZ65I(<�C*+�h���f�S� ��P�!)�e*+�����fH"!$��A��
AF�"!$L:�+�U�C6$��6DAF� #%'D�;� ,"AF�"!$L:�+� �c45(M6)� �f��("#76.� 6DA�(��48�CAc(<!$(M(<!$��( �5� &�(<!d�S� &�6$(<H"� &�6
Ac(<!$(r� B%�@�;�\AF�"!$L:�+�b*+�5AF� &�*+� *��b����(m��� &�6)(<H"� � L��+�@� B%�b& I(<�l48�;&�6D�5H;�+�@!)�8k
'D!O("&�6)��#%')#7!GA�(<!$(i6)(<')#76D/_( �5�5!h����(E*+�5AF� &�* �� &�45#7(�45("��6)("B 0 � � L���("BZL��+�5!h*+�;6h45("6D�;6
'D� &�')(<!�J( �8u�A���B76�J(�k B%�+,���L:�+�Y&���� 6$#76D'D� ��(e�;&�*+�Y6D� �)("� #7�SAF�;6D')("6=!)� 6D'D!O#��4<I�"� 6U48�;�S�
("6
*+� 6)48!O#%')("6 !$� 6)��B%')(<!�J(?&�(GA�!cJ(<')#745(?&�(�&+� 48� 6)6)#Z*�("*+�d*��d�+')#7BZ#�� (<! ����(?�S� &�6)(<H"� � *+�
�e��*�("& �45(S*+�`[:#Z6D')(�L:�+�`/�(��45(���� 6D[<( � #7("�S� &�'D�i*+�SH"!$��A�� �M!$�
J��&�(S("48�"!$*+�iL���("&�'D�
a(E&+��[<(S[�#76D')(�0

� ��� � ��� % � ��� &!"�
��� 6D'D�b45(<A JK ')��B%�m(<A�!$� 6D� &N')(�k 6)�b��� �S��*+� B%�nA�(<!O(r��� 6)#76)'D� ��(r*�#76D'D!O#%P��QJK *��+, L:�+�
AF�5!$�E#%'D��!O("45#%�:45#Z&�(<!M6D�"P�!)� A�!$�"'D�:48�;B%�;6C*+��48�;����&�#745(��4<I(<�+0 ��� A�!)�"'D��48�;B%� J�E*+����k
&�#7*+�E48�;�S�]��� 48�;&��D��&N'D��*+��("B%H"�"!O#%')�S�;6hL��+�e48!$#7("� (i(<P�6)'D!$("4�4<I(<�^*+�C��� 45("&�("B
*��M48�;����&�#745(��4<I(<�E� &�'D!)�M�;6?!)� 6DAF� 48')#%["�;6UA�!$�:48� 6)6)�;650

" �



� ����� � � � � � � � �� �

9:� &�*+� ��� A�!)�"'D��48�;B%� � 6DAF� 45#��c45("*+�eAF�"!t��� 48�;&��)��&�'D� !)� 6D'D!$#��4<I�"� 6Ma("6UT�#Z6D'�J�"!$#7("6
AF�;6)6�JK ["� #76M*+�;6�A�!)��48� 6)6D�;6e#7&�'D�5!)["� &�#%� &�'D� 65,3#7&�'D!)��*����8k 6D���p48�;&�48� #%'D�n*+�i("B7H"�"!$#%')�S�
48�;&���H;�+!�J(<["� B ,.45(<Ac( �]*��i#7&�'D�5!)A�!)�5')(<! ����(@� 6DAF� 45#��c45(��4<I(<�r*+�iA�!)�"'D��48�;B%�+,.� � ["���
*��`�"P�� *�� 48�5!�(S����( � 6)A�� 45#��c45(��4<I(<����u+(�0

� 48�;&�48!$�5')#�� (��4<I(<�o���c45#7� &N'D�b*�� ��� ("B%H"�"!$#%')���m48�;&	��H;�+!�J(<["� BGA�("6)6)(nAF� B7(p*+�8k
��&�#��4<I(<�r*+�^��� 48�;&��)��&N'D�n!)� 6)'D!$#%'D�r*+�]/ �"!O��(<'D�;6�*+�]!)� 6D'D!O#��4<I(<�m("48� #%'�J(<["� #76S�^AF� B7(
*����c&�#��4<I(<��*+�M����( � 6D'D!$(<':J�5H;#7(iA�(<!$(S("6�48�;&�48!)�5')#�� (<!h48�;�S�E�\J�;*���B%�;650.- (<!$(S���5/�� # k
'D�\48�;&�6)#7*+�5!$(�k 6)�p!$� 6D'D!$#��4<I�"� 6 6$#7��J�5'D!$#745("65,Y48�;� ("48�"!$*��\�r( � 6D'D!$(<')#��c45(��4<I(<� 48�;�S�
/_("48'D�"!)� 6�/_��&�*�("�S� &�')("#76SAc(<!$(m(o45(<!O("48'D�5!$#�� (��4<I(<�\*+� /��"!$��(<'D�;6�*+�@!)� 6D'D!$#��4<I(<�o�@(
���:*���B7(<!$#�� (��4<I(<�]*+�^("B%H"�"!$#%')���iAF� B7(iA�(<!)')#��4<I(<�^*�("6Y/_��& �4<I�"� 6Y*+� 'D!$("&�6)#��4<I(<�]�S6)(+JK *�(
6)�5H;��&�*+�S�;6?� 6D' JK �e��B%�;650

-.!)��45�+!$(�k 6D�Y� &�'5I(<�E45(<!$("48'D�5!$#�� (<!�����(eH"!$("&�*+�`*�#%["�5!$6)#Z*�("*+�Y*+�`6D�5!)[�#��48�;6U*+�M*�# k
/_��65I(<� ��J(<["� BG!)� 48�"!$!)� &�*+�o(o6D� #76�/��"!$��(<'D�;6�*+�^!)� 6)'D!$#��4<I(<�+,U!)� 6)����#7*+�;6S&�( % (<PF� B7(
":0 � 0d� *�#%/��5!)� & �45(M/_��&�*�("�S� &N')("B�� �f!$� B7(��4<I(<�e(��;�+'D!$("6d� 6DAF� 45#��c45(��4<I�"� 6U*��?A�!)�"'D��48�<k
B7�;6 *+�h*�#%/_��65I(<�nJ�?��/�("48'D� *+�h6D�5! /�� #%')(C#Z&�*+�5AF� &�*+� &�'D� �S� &�'D�GA�(<!$(�45("*�(C�S� &�6)(<H"� �
�CA�!)��48� 6)6D�S�C& I(<�SAc(<!$(S'D��*�("6G("6?��� &�6)(<H"� &�6U�CA�!)��48� 6)6D�;6G*+�M����(S6D� 6)65I(<�+0

� 6D')(�/�("48'D�eAF�5!$��#%'D�?� &�45(<!$(<!U(CAF�;6)6$#%P�#7B7#Z*�("*+�t*+��48�;&�48!$�5')#�� (<!U����(C("B7H"�"!$#%')�S�
48�;&���H;�+!�J(<["� Bh6D�5H;��&�*���� 6D'D� 6�A�(<! �("�S�5'D!)�;6��pL:�+�p48�;&�6D� L:�+� &N'D� ��� &N'D�rAF�;6)6)(�6D�5!
��')#7B7#�� ("*+� A�(<!O(S6)(<')#76D/_( �5�5!����E(SB7(<!)H;( H;("��(i*+�M*�#%/��5!)� &�'D� 6U!)� L:��#76)#%'D�;6 0

"-�



� ��������
	��� �

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

� � ��� � 
 � ���� � ���

� ��� �
	��� % ��� � ���
jh�]("48�"!$*+�p48�;� (@*+���c&�#��4<I(<�+,
��� A�!)�"'D��48�;B%�@48�;&���H;�+!�J(<["� BdAF�:*+�5!O#7(^6D�5! 48�;&�48!)�8k
')#�� ("*+� 48�;�S�@��� #7&N'D�5!$A�!)�5')("*+�"!C*�������(^B7#7&�H;��(<H"� � L����SA��5!O��#%')#76)6)�e*+� 6$48!)�5["�5!
�;6 *�#7["�5!$6D�;6�A�(<!��("�S�5'D!)�;6e6D�5H;��&�*+�@�;6eL:��("#76e6D�iA�!)�5'D� &�*+���S�:*�#��c45(<!C�pA�!)�"'D��48�<k
B7�+0 �?�^� &�')("&�'D�+, ����(�48�;&�48!)�5')#�� (��4<I(<�@*+� 6D'D� ')#%AF�]6D�5!$#7(]48�5!)')("��� &N'D�E����(]6D�5["�5!$(
BZ#7��#%')(��4<I(<��(<�E*�� 6D� �SAF� &�T+�S*+�;6UA�!)�"'D�:48�;B7�;650

#=�;�S� ("B%'D�5!O&�(<')#%[<(�,`A�!)�"AQI�"�8k 6D������(W*+� 48�;�SAF�;6)#��4<I(<� *+�o���sA�!)�"'D�:48�;B7� � �
� J�;*���B%�;6
48�"!)!)� 6DAF�;&�*�� &N'D� 63(<�;63*�#7["�5!$6D�;6
A�(<!��("�S�5'D!$�;63*+�t� 6DAF� 45#��c45(��4<I(<�+,NL:�+�U48�;� k
Pc#7&�("*+�;6tAF�;6)6)("�R/��"!$��(<!�("6?48�;&	��H;��!$(��4<I�"� 6?*+�CA�!)�"'D��48�;B%�;6G*+� 6D� �)("*�("650

� ��P��"!O(b( H"� &��5!$("B7#7*�("*��E*�("6C(<!OL���#7'D� 48')�+!$("6��8u�#76)'D� &N'D� 6eA�(<!$(b�@*+� 6)� &N["�;B%[�# k
��� &N'D�E*��`A�!)�"'D��48�;B%�;6?*+�M48�;�e��&�#Z45(��4<I(<�E'D� &�T�("� 48�;�S���"P	�D� 48')#%["��48�;����� (��S�<k
*���B7(<!$#�� (��4<I(<�@')("&N'D�r*+�@A�!)���D� 48'D�p48�;���p*�(@48�;&�48!)�5')#�� (��4<I(<�+,=&+�@6)� &N')#7*��@*+�i�"P�'D�5!
A�!)�"'D�:48�;B7�;6E!)� 48�;&���H;�+!�J(<["� #76 ,iJ�n#7�SAF�"!)')("&�'D�@#Z*+� &N')#��c45(<!�� � L��+�p�S� *�#7*�(r� &�*+�8k
!$�	�45("� *�#7/ �5!)� &�'D� 6 ("6)A�� 48'D�;6d!)� B7("45#7�;&�("*+�;6 48�;� (C48�;&���H;�+!$(��4<I(<� *+�?���fA�!)�"'D��48�;B%�+0

��� A�!$#7�S� #%!$�=("6DAF� 48'D�^J�d(G("*+� L:��(��4<I(<��*+�.����(U#7&+/�!$(�k � 6D'D!$��')�+!$(=A�(<!$(U48�;&�6)'D!$��#%!
A�!)�"'D�:48�;B7�;6�48�;��A�B%�8u��;6iAF�"!^48�;�SAF�;6)#��4<I(<� *+�n48�;�SAF�;&+� &�'D� 6^��("#76�6)#7�SA�B7� 65,U')("#76
48�;��� 45("��("*�("6@*+�nA�!)�"'D��48�;B%�;6 �;� ��#Z48!)�<k A�!)�"'D��48�;B%�;650 �d�q("B%'D�5!$&�(<')#%[<(�,`����(
#Z&+/ !O(�k � 6D'D!$�+')�+!O(rAF�:*+�@6)�+AF�"!)')(<!](��S��*�#���45(��4<I(<��*+�n��� A�!)�"'D�:48�;B7�l�S�;&��;B JK ')#748�+,
AF�"!U�8u�� �SA�B%�SAF�"!?T��5!$("& �45( �;� Ac(<!$("�S�5'D!$#�� (��4<I(<�+0

��� �;��'D!)�b("6DAF� 48'D� J�E( A��;6$6)#%P�#7BZ#7*�("*+�M*+�i48�;&	��H;�+!$(<!`�@48�;�SAF�"!)')("�S� &�'D�@*+�
A�!)�"'D�:48�;B7�;6d(<AF� &�("6 � �f'D�5!$���;6d*+�h6D� 6)65I�"� 6t*+��48�;����&�#745(��4<I(<�+,��eL:�+�?("48�;&�'D� 48�M&�("6
Ac#7B7T�("6U*+�CA�!)�"'D��48�;B%�;65,��;�b*+�C48�;&���H;�+!$(<!h*�#%/��5!)� &N'D� 6�("6DAF� 48'D�;6?� &�L���("&�'D�i*�� 48�"!)!)�
����(S6D� 6)65I(<�+,c48�;�S�WJ�M�E45("6)�i*+�;6G��� &�6)(<H"� #%!)�;6?&�("6U!)� *+� 6?("48')#%[�("6 0

2
#Z&�("B7�S� &�'D�",N����(`#Z&+/ !O(�k � 6D'D!$�+')�+!O(�AF��*+�G6D�5!)[�#%!.(<AF� &�("63Ac(<!$(`48�;&	��H;�+!O(<!.A�!)�<k
'D��48�;B%�;6�� 6D'�J(<')#748�;65, 48!$#Z("*+�;6?("&�'D� 6�*��i#7&QJK 45#%��*�(�6D� 6$65I(<��*��C48�;����&�#745(��4<I(<�+,F�;� AF�5!Dk
�E#%')#%!U(S�5["�;B7� �4<I(<��*+�;6UA�!$�"'D�:48�;B%�;6��S� 6)�S��*��+!$("&�'D�M��� 6D� 6)6 I(<�E*+�M48�;�e��&�#745(��4<I(<�+0

"-�



����� � ��� �  ��� 	 ��� �� ���  � � � 	 9�XY2 % �n��V �

-
(<!O(i48�;&�48!$�5')#�� (<!�A�!)�"'D�:48�;B7�;6�48�;&	�cH;�+!�J(<["� #76h&+�i6)� &N')#7*��EL����C/��;# *+���c&�#7*+��&+�
45(<A JK ')��B%��("&N'D�5!$#7�"! ,GJ�S&+� 48� 6)6�J(<!$#%�]48�;�CP�#Z&�(<!�� 6)'D� 6�'D! �� 6`("6)A�� 48'D�;6 ,�Ac(<!$(E48�;&�6)�5H;��#%!
A�!)�"'D�:48�;B7�;6�48�;&	��H;�+!cJ(<["� #76 AF� B7(@48�;��A��;6$#��4<I(<�m*+�^48�;�SAF�;&+� &�'D� 65,=*��+!$("&�'D�](n�8u��8k
45� �4<I(<�@*�(^(<A�BZ#745(��4<I(<� �E45���)("6`A�!$�"A�!$#%� *�("*�� 6`65I(<�b*+���c&�#7*�("6Y6D�5A�(<!$("*�("�S� &N'D�iA�(<!$(
45("*�(��S� &�6)(<H"� � 0

� � 6D'D� 6�("6DAF� 48'D�;6?("48!)� 6$48��("#7&�*�(e(E*�#��c45��BZ*�("*+�?� � A�!)���D� 48')(<!�����(S#Z&N'D�5!)/_("48�
� � �bA�!$�"'D�:48�;B%�@�i( (<AcB7#745(��4<I(<�+,3����(^["���]L:�+�E( � 6)A�� 45#��c45(��4<I(<�@#7&�48!)� �S� &�')("B *�(
L:��("B7#Z*�("*+��*��e6D�5!$[:#��48��!)�5A�!$� 6D� &N')(]��� �c�+u:�]*+� #7&+/��"!$��(��4<I(<�^L����e& I(<�]�8u+#76D'D� � �
A�!)�"'D�:48�;B7�;6?& I(<��48�;&	�cH;�+!�J(<["� #7650

-
(<!O(i�]�5/�� #%'D�^*+� 6D� &�["�;B%["� ��k 6D������(i#Z&+/ !O(�k � 6D'D!$�+')�+!O(�*+�S6)�+AF�"!)'D�^a(�48�;&�48!)�5')# k
� (��4<I(<�r*+�EA�!)�"'D��48�;B%�;6�L:�+�iA�!)��45�+!$(]!)� ��&�#%!M�;6C("6)A�� 48'D�;6 48�;&�6$#7*+�5!$("*+�;6CAF�;6)#%')#%["�;6
*�("6 [tJ(<!$#7("6t(<PF�"!$*�(<H"� &�6d�8u+#76D'D� &�'D� 6U48�;� ����(�48�;&�48!)�5')#�� (��4<I(<��(<PF�5!)')(e*+�h� J�;*���B%�;6
*����������	��
� �80

� ��� �9��� �7!�� ��0����� � ���7! � � ��
	�����������

X`6dA�!)�"'D�:48�;B7�;6=(<A�!)� 6D� &�')("*+�;6tP�("6D� #7("�Sk 6D�`&���� 48�;&��)��&�'D� *��h#7&�/ !$(�k � 6)'D!$�+')�+!$("6=*+�
�������	��
���5,GL����^�"/ �5!)� 48� � 48�;�SAF�;&+� &�'D� 6EL:�+�^AF�:*+� � 6)�5!E48�;�CPc#7&�("*+�;65,=� 6DAF� 45#7(�k
BZ#�� ("*+�;6��]��� B7T+�"!$("*+�;6�A�(<!$(p48�;&�6D'D!O��#%! 6)#76D'D� ��("6 48�;�SAcB%�5'D�;6 &���� *+�5'D�5!$�E#7&�("*+�
45("��A���*��C(<A�B7#745(��4<I(<� * g � � � *-" - 0

��( P�("6)�Y*�� 6D')(S(<!$L:��#%'D� 48')�+!$(e� 6D'�J(S( %( � ��
 � � ���	� � � ����
 	��+� ����G��! �I � � ���"!$#%� &�k
')("*�(�AF�"!
�"P	�D� 48'D�;65,�L:�+�t(<'D!$( [.J� 6 *+�t��� 48�;&��D��&N'D�`*+�=!)�5H"!$("6 A�(<!O(?�YA�!)�"H"!O("��("*+�"!
��*+�M����( P�#7P�B7#%�"'D� 45( *+�M45B7("6$6D� 6?*+����&+� �

� �EL:�+�pJ�C��� 48�;�SAF�;&+� &�'D�C*+� �������	��
� � �
� 48�;�S�SAF�:*�� � 48�;��A��;&�� &N'D� 6U6D�5!G�E("&�#%A���BZ("*+�;6.�`48�;��P�#7&�("*+�;6t� �R� 6)'D!$�+')��k

!$("6 ��("#76 48�;�SA�B7�8u�("65,.#Z&�*+�5AF� &�*+� &�'D� �S� &�'D�i*�(p6)��(p48�;&�48!)�5')#�� (��4<I(<�o��/_��&�k
45#%�;&�("B7#Z*�("*+�"0

#=�;�S�M� 6DAF� 45#7("BZ#�� (��4<I(<�C*+� 6D'D��#7&+/�!$(�k � 6D'D!$�+')��!$(�(<Pc6D'D!$("48')(�,+( %
 � ��
 � � � �	� � � ����
 	 �
G ��� � �D� �!' � �S'D� � 48�;�S�E�"P	� � 48')#7["�;6��

� (Y(<P�6D'D!$("4�4<I(<�C*��t��� A�!)�"'D�:48�;B7�Y*��t48�;�e��&�#Z45(��4<I(<�M48�;�S�M��� H"!$(</��M*+� �cB%'D!)�;6
*+� �c��u��;6?*+� �S� &�6)(<H"� &�65,cH"� &��5!$("B7#�� ("&�*��i("6Y(<!$L:��#%'D� 48')�+!$("6h*+��A�!)�"'D��48�;B%�;6
� �SA�#7BZT�("*+�;6��

� / �"!O&+� 48�5!���� 48�;&��)��&N'D�l*+�b48�;�SAF�;&+� &�'D� 6�*+�b��("&�#7A���B7(��4<I(<�m*+� �c��u��;6E*+�
�S� &�6)(<H"� &�65,hJ�+'D� #76?A�(<!$(S(SH"� &+�5!O("B7#7*�("*+�`*+�`A�!)�"'D�:48�;B7�;6��

� AF�5!$��#%')#%!`L:�+�E("6e�S� &�6)(<H"� &�6C6D� �)("� ("48')#%[<("65,
�;�o6D� �)(�, L��+�i("6C�S� &�6$(<H"� &�6
6D� �)("� ')("�CPtJ� � 48�;��A��;&�� &N'D� 6Y��("&�#7A���B7("*�("6?AF� B%�;6 ��B%'D!)�;6h(<A�� &�("6�AF�"!`#7&�k
'D�5!$�lJ� *�#%�i*+�M6D�5!)[�#��48�;6��

� *+���c&�#7!e���E(@(<!$L:��#%'D� 48')��!$(n*+��("B7'D�n& JK ["� B=A�(<!$(p!)� *+� 6 ("48')#%[<("65,d6)�"P (n/��"!Dk
��(S*+�M�S�5')(�k �"P�� � 48'D�;6h(�("6)6D��45#7(<!G( ����u:�;6U*��M�S� &�6)(<H"� &�6 ,��S�:*�#��c45("&�*+�e�
48�;�SAF�"!)')("�S� &�'D�i*+�;6 �cB%'D!)�;6��

" '



����� � � � ��� � ��	 � �
	 �

� *�#76DAF�;&�#7P�#7B7#�� (<!�A�!$#7�E#%')#%[<("6 P?J("6)#745("65,U48�;�S��A�("6)6)(<H"� � *+�p�S� &�6)(<H"� &�6i& I(<�
��J(<["� BQ�M����(S#7&�'D�5!)/�("48�C� &N'D!)��(<A�B7#745(��4<I�"� 6?�MA�!)�"'D��48�;B%�;6G*+��48�;����&�#745(��4<I(<�+0

2
#Z&�("B7�S� &�'D�",�*����c&+�8k 6D� ����( %
 � ��
 ����� �	� � � � ��
 	���� �HG � � � �& � 
 F ���
 � 	�� � % ��� ���C%	
 �
	 ��G ����� � � ��� � ,cL:�+�YH"� &+�5!$("B7#�� ( ("6U�"AF�5!$(��4<I�"� 6?48�;� &YJ���S�5!$�;6=*��Y6)� L�� �� &�45#Z(�,+["� 48'D�<k
!$� 6�� ��(<'D!$#��5� 6h*���["�5!$6 I(<�+,Q�+')#7B7#�� ("*�("6?AF�"!Y��� H"!O("&�*+� 48�;&��D��&N'D�]*+�eA�!)�"'D��48�;B%�;65,
&��;�S� ("*�("�S� &�'D�",�A�!$�"'D�:48�;B%�;6�*+�M*�#%/_��65I(<����J(<["� B 0

� ��� � �	� 

������ � ��
�	������ �����������������
�h� 48�;�SAF�;&+� &N'D�h*+� �������	��
���pJ�h����(M��&�#Z*�("*+�G*+�h48�;�SAF�;6)#��4<I(<��L:�+��A�!)�"AF�"!$45#%�;&�(
(<AF� &�("6^6)�5!)[:#��48�;6^PF� �q*+���c&�#7*��;6E�m'D� � 'D�:*�("6b("6 *+�5AF� &�* �� &�45#7("6^*�� 48�;&�'D�8u�'D�
*��:45����� &N')("*�("6 0 #U("*�(^48�;�SAF�;&+� &�'D��AF�:*+� 6D�5!C��')#7B7#�� ("*+�]#7&�*��5A�� &�*+� &N'D� ��� &N'D� �
� 6)'�J(@6)� � � #%'D�@(@6D�5! ��("&�#7A���B7("*+�]AF�"!C�;��'D!)�;6 * 9�- * &D- 0pX`�mAF�"!C�;�+'D!O("6CA�("BZ( [:!$("65,
��� 48�;��A��;&�� &N'D�]J�G��� �\J�;*���B%�Y*+� �������	��
� �h#7&�*+�5AF� &�*+� &�'D�d*��M48�;&N'D�8u�'D�+,�')("&�'D�M(
& JK ["� B�48�;&�48�5A�')��("BF48�;�S�e*���48�;&�48!)�5')#�� (��4<I(<� * #G9�* &D- 0.- (<!$(����5/�� #%'D�oJ��/_��&�*�("��� &N')("B
(`*�� 6)48!$#��4<I(<�`�"P	�D� 48')#%[<(`*+�;6 !)� L:��#76)#7'D�;6
*��G��� 48�;�SAF�;&+� &�'D�",N*+�M�S� 6)���M�S�:*��YL:�+�
6)�M*+� 6)48!)�5["� � �;6G6D�5!)[�#��48�;6UAF�"!G� B7�`A�!)� 6D')("*+�;6 * B � * &E- 0

#=�;&�6)#7*��5!$("&�*+���;6^A�!)�"H"!$("�E("6]�p�;6^*�("*+�;6]A�(<!)')#745#7�;&�("*+�;6��r�:45��B%')("*+�;6]� �
� ����G��! �I � � � ,d(p/_��&�45#%�;&�("BZ#7*�("*+�lJ�]AF�5!$48�5P�#7*�(@48�;�S�r��� 48�;&��D��&N'D�n*+� �����CBD% F� ��
!$� B7("45#%�;&�("*+�;6Q� 48���"AF�5!$("&�'D� 650 - (<!$(G*+� 6D� ��A�� &�T�(<!Q(G6)��(t/_��& �4<I(<�+,���� 48�;�SAF�;&+� &�'D�
!$� 48�"!)!)�S(i6)�5!)[:#��48�;6YA�!)� 6D')("*+�;6hAF�"!h�;�+'D!)�;6`48�;�SAF�;&+� &�'D� 65,QL:�+�e6 I(<��� 6)A�� 45#��c45("*+�;6
48�;���E("6?6)��("6 	��HG��& 	KJ�I 1�I% 
 ����� � ���� 
�O0

% ("&�'D�`�;636D�5!)[�#��48�;6
�8u:AF�"!)')("*��;6348�;�S�M("63*+�5AF� &�* �� &�45#7("6
65I(<�M("6 � 
��
 � � ��� �� � � % � 
 �
*��G48�;�SAF�;&+� &N'D�",<6D� &�*��U�?48�;�SAF�;&+� &�'D� *+���c&�#Z*+�dA�!)� 45#76)("�S� &�'D�.AF� B%�U48�;&��)��&�'D�?*�("6
6$��("6`45(<!$("48'D�5!�JK 6)')#745("650 � ��("B7L:�+�5!`45(<!$("48'D�5!�JK 6)')#745( J�SAF�"!Y6$��(]["����6)#7&�'�J("48')#745("�S� &�'D�
*�� 6)48!$#%')( AF�"!G��� � % G��<,�L����pJ�C��� 48�;&��)��&�'D�E*+�M("6)6)#Z&�(<')�+!$("6G*��`�"A��5!O(��4<I�"� 650

��� 48�;�SAF�;&+� &N'D��AF�:*+�",:6D�?&+� 48� 6$6�J(<!$#%�+,:�"/ �5!$� 48�5!=L:��("B7L:�+�5! &YJ���S�5!)�C*+��45(<!$("4 k
'D�5! JK 6D')#745("650 
 6D'D�C6)#7H;&�#��c45(YL:�+�G��� �S� 6$�S�C48�;�SAF�;&+� &�'D�GAF�:*��=�8u+#%P�#7!.��("#763*+�CL:�+�
����(?45(<!$("48'D�5! JK 6D')#745(Y*+�h�S� 6)�S�h')#%AF�?�tL����d("6 45(<!$("48'D�5!�JK 6)')#745("63*+�d��� 48�;�SAF�;&+� &�'D�
AF��*+� � 6D�5!?("B7'D�5!$("*�("6?*��+!$("&�'D�M(S�8u:� 45� �4<I(<�i*+�SA�!$�"H"!$("��(�0

9:� &�*+�^����(^#Z&+/ !O(�k � 6D'D!$�+')�+!O(i�"!O#%� &N')("*�(]A��"!`�"P�� � 48'D�;65,
�;6M48�;�SAF�;&+� &�'D� 6MAF�<k
*�� � 6D�5!G� 6DAF� 45#7("B7#�� ("*+�;6t�M("���S� &�')("*+�;6GAF�"!GT+�5!O("& �45(�,+AF� B7( !)� *+���c&�#��4<I(<� �M("*�#��4<I(<�
*��M45(<!$("48'D�5!�JK 6D')#Z45("650����(r*��5A�� &�* �� &�45#7( J� 6)(<')#76D/�� #%')(nAF�"!S��� 6D�5!)[�#��48�r*+�^��� ')#%AF�n48�;&�48�"!$*�("&�'D�
48�;� �]6D� � , 48!$#Z("&�*+�i����( ' % ��
 F �/�
 �]� &�'D!)� �;6h*��;#76�48�;��A��;&�� &N'D� 650Mjh�;#76h')#%AF�;6h65I(<�
48�;&�48�"!$*�("&�'D� 6=6)��65I(<�e#7* �� &N')#Z48�;6d�;�i6D�?��')#%AF�C*+�e6D�5!)[�#��48�rJ������(M�8u�'D� &�65I(<� *+�C')#7A��
*�(`*+�5AF� &�* �� &�45#7(�03� B7#%H;(��4<I(<�M!)���c� 48'D�?����(Y!)� BZ(��4<I(<��45B7#%� &�'D�8k 6D�5!)[�#7*+�"!3� &�'D!)�G�;6d*+�;#76
48�;��A��;&�� &N'D� 6G*�� 6)48!$#%')(eAF� B%� ')#%AF�e*�(S*+�5AF� &�* �� &�45#7(�0.�hBOJ� � *+� 6D')("6G!)� B7(��4<I�"� 6U� &�'D!)�
48�;��A��;&�� &N'D� 65,GL:�+� � 6)'5I(<�l*+�5[�#7*�("��� &N'D�b*��:45����� &N')("*+�;6�48�;�S�l45(<!$("48'D�5!�JK 6D')#Z45("65,
�;6C48�;�SAF�;&+� &N'D� 6�65I(<�^'D�"')("B7�S� &�'D�E� 6)')("&�L���� 65, & I(<� H;��(<!$*�("&�*+�]!)�5/��5! �� &�45#7("6CA�(<!$(
L:��("#76$L��+�5!U�;��'D!)�;6G*�("*+�;6G�;�b6D�5!)[�#��48�;6U�8u�'D�5!$&+�;6 0

"-"



����� � � � ��� � ��	 � �
	 �

�	�����
� � � � � �7A ���������
#t�;�S�C48�;&�6D� L:� �� &�45#7(�*+�C&YJ���S�5!)�`[<(<!$# J(<["� B�*��?45(<!$("48'D�5!�JK 6)')#745("65,�45("*�(C48�;�SAF�;&+� &�'D�
AF��*+�Y6D�5!UB7#%H;("*+� ( ���R&hJ���S�5!)�e')("��P=J� � [�(<!O# J(<["� B *+�Y�;�+'D!)�;6t48�;�SAF�;&+� &�'D� 650 
 6D'D�
6$#%H;&�#��c45(eL:�+�M��� 6)#76)'D� ��( 48�;�SA�B%�8u��SAF�:*+�`6D�5!U� &�45(<!$("*+�E48�;�S�i6D� &�*+�S���RH"!$(</��
�;&�*+�`�;6?48�;�SAF�;&+� &�'D� 6G�MBZ#%H;(��4<I�"� 6?65I(<�E!)� 6DAF� 48')#%[<("�S� &N'D�C�;6G[.J�5!$')#748� 6G�M�;6�(<!$48�;650

� *+����&�#��4<I(<�\*�( � 6D'D!O�+')�+!$(W*+�rH"!O(</ �;6bA���*+�n� B7(WA�!�J�"A�!$#7(l6D�5!p*+� 6)48!$#%')( AF�"!
48�;��A��;&�� &N'D� 65, AF�;#76Y(]&+�"!$�E("B7#�� (��4<I(<�^*�("6Y!)� B7(��4<I�"� 6Y� &�'D!)��48�;�SAF�;&+� &�'D� 6YAF�5!$��#%'D�
48�;&�6D'D!$��#%!�48�;�SAF�;&+� &N'D� 6h*+�M�"!O*+� � 6$�+AF�5!$#%�"!GL:�+�C#7&�45BZ�+� � ���E("&�#%A���BZ("� �;��'D!)�;6
48�;��A��;&�� &N'D� 6^�r("6 6$��("6]#7&N'D�5!)k B7#%H;(��4<I�"� 650 #=�;�S�W')("B ,�H"!$(</��;6^!)� 48�"!)!)� &�'D� 6 &:���
6$#76D'D� ��(S48�;�SAcB%�8u:�EA���*+� � 6D�5!?�:45��B7')("*+�;6U�M!)� ��')#7B7#�� ("*+�;6 0

��� L:�+� 6D'5I(<��� 6)6D� &�45#Z("B�A�(<!$(`�C6$��48� 6)6D�M*+� 6)')(`� 6D'D!$(<':J�5H;#7(mJ�?(`AF�;6)6)#7P�#7B7#7*�("*+� *+�
�8u�AF�"!)')(<!d45(<!O("48'D�5!�JK 6D')#745("6=6D� B%� 4545#7�;&�("*�("6 *��;6.48�;�SAF�;&+� &�'D� 6d48�;�S�e45(<!$("48'D�5!�JK 6)')#745("6
*��SA�!�J�"A�!$#7�eH"!O(</ �+0

j��5AF� &�*�� &�*+�r*+�m48�;�SAF�;&+� &�'D� � � 48�;&�48!$�5'D����6)("*��rA�(<!$(r(r48�;�SAF�;6)#��4<I(<�+,t(
� 6)'D!$�+')�+!$(S*��SH"!$(</ �EA���*+�`6D�5!h*+���c&�#7*�(�*+�`[tJ(<!$#7("6?��("&+� #%!$("6 ,+A��"!U�8u�� �SA�B7���

� 48�;&��)��&N'D�;6h� 6D'�J(<')#Z48�;6M*+��48�;��A��;&�� &N'D� 65,Q6$�+AF�"!)')("&�*+�E(]48!$#Z(��4<I(<�]*���48�;�SAF�<k
&+� &�'D� 6GAF�"!G��#76D')��!$(����

� H"!$(</��;6U� 6D'�J(<')#748�;65,�� 6D'D!$�+')�+!O("*+�;6U48�;�S�E���R48�;&��)��&�'D�SA�!�J�8k *+���c&�#7*+� *+�M48�;� k
AF�;&+� &N'D� 6=�YB7#%H;(��4<I�"� 65,�J�+'D� #76=A�(<!O(C6D�5A�(<!O(<!t& JK ["� #76 *��h(<P�6)'D!$("4�4<I(<�S��� 6$48�;&�*+�5!
(�48�;�SA�B7�8u�#7*�("*+� �

� H"!$(</��;6C*�#7&��("��#748�;65, L:�+��48!$#Z("� �E*+� 6D'D!$��� � 48�;�SAF�;&+� &N'D� 6C�EB7#%H;(��4<I�"� 6�48�;&�k
/ �"!O�S�M&+� 48� 6)6�J(<!O#%���

� H"!$(</��;6?#7&�48�;��A�B%�5'D�;65,+L:�+�M65I(<�E48�;�SAcB%�5')("*+�;6G48�;� 48�;�SAF�;&+� &N'D� 6�*�#76DAF�;&�#7P�# k
B7#�� ("*+�;6?*��+!$("&�'D�M(S�8u�� 45� �4<I(<�+0

#=�;�SAF�;&+� &�'D� 6�L:�+�EAF�5!$�E#%'D� � L:�+�i(p6)��(b� 6D'D!$�+')��!$( 6D� �)(@("B7'D�5!$("*�(p*�#7&�("��#%k
45("��� &N'D�",
&+�"!$��("B7��� &N'D�S�8u�AF�"!)')("� � 6)6)(^AF�;6)6$#%P�#7B7#Z*�("*+�M48�;�S� ��� 6)�5!)[:#��48�+0 
 6D'D�
AF�5!$�E#%'D�`L��+�`�;��'D!)�;6?48�;�SAF�;&+� &�'D� 6?�E("&�#%A���B7� � (S� 6)'D!$�+')�+!$(S*��SH"!$(</ �+0

�	������� � A � � � � �26 �� � �������
jh�e�S�:*��E(S� 6DAF� 45#7("B7#�� (<!G� 6D')(E#Z&+/ !O(�k � 6D'D!$�+')�+!O( H"� &dJ�5!$#745(E*��C48�;�SAF�;&+� &�'D� 6�&:����(
#Z&+/ !O(�k � 6D'D!$�+')�+!O(@Ac(<!$(r����(r*+�;�bJK &�#%�n*+� (<A�B7#Z45(��4<I(<�o48�;&�48!)�5'D�+,U'D! �� 6E')(<!)�5/�("6E'��� �
L:�+�M6D�5!?�5/ � 48')��("*�("6��

# 0G*+���c&�#7!=��� 48�;& �D��&�'D�S*+�Y� 6DAF� 45#��c45(��4<I�"� 6G*��h')#7A��;6UL:�+�`45(<A�')�+!$� � (e6$#7&N')(�u��
*�("6U!)� BZ(��4<I�"� 6?45B7#%� &�'D����6D�5!)[�#7*+�"!�*�("6U� &�')#7*�("*+� 6G&���*+�;� JK &�#7� 48�;&�6)#7*+�5!$("*����

#7# 0U48�;&�6D'D!$��#%!.��� 48�;&��)��&�'D��*+�G48�;��A��;&�� &N'D� 65,:AF�;6)6)#%["� BZ�S� &N'D�G(<Pc6D'D!$("48'D�;65,�48�"!Dk
!)� 6DAF�;&�*+� &�'D� 6�a("6U� &�')#7*�("*�� 6G#7*+� &�')#��c45("*�("6 �

� � %�" ��$ � !��� 9 4����@4��	� 
 ������ .

"-$



����� � � � ��� � ��	 � �
	 �

#7#7# 0t#7*+� &�')#��c45(<!`H"!$(</��;6M!$� 48�"!)!)� &�'D� 6M�;�m*�#7/ �5!)� &�'D� 6`&QJK ["� #Z6`*+��(<P�6D'D!$("4�4<I(<�@��#7� k
A�B%� �S� &�'�J(�k B%�;6G48�;���i48�;�SAF�;6D'D�;650

� #7&�/ !$(�k � 6)'D!$�+')�+!$(Y!$� 6)��B%')("&�'D�GAF�:*��U� &N'5I(<�e6D�5!d��6$("*�(`AF� B%�`A�!)�"H"!O("��("*+�"!d*��?(<A�B7# k
45(��4<I�"� 6 ,GL��+�^(m("*�(<A�')( a("6�6)��("6�&+� 48� 6)6)#Z*�("*+� 6 � 6DAF� 45#7("B7#�� ("&�*+�n�;6�48�;�SAF�;&+� &�'D� 6
A�!:J�8k *+���c&�#7*��;6 �;�]�+')#7BZ#�� ("&�*+�<k �;6dA�(<!$(�/ �"!O��(<!tH"!$(</ �;6 ,+� � 48�;& �D��&�'D�S48�;�R�;6U48�;� k
AF�;&+� &�'D� 6e*�(@(<AcB7#745(��4<I(<�+0mX A�!$�:48� 6)6)�@AF��*+�E("#7&�*�(b6D�5!e!)�5AF�5')#7*+�p6D�"P�!)��(@#7&�/ !$(�k
� 6)'D!$�+')�+!$(E!)� 6)��B7')("&N'D�",cA�(<!$(E(i� 6DAF� 45#7("B7#�� (<!?A�(<!$(i��� 6$�+P+k *+�;� JK &�#%�S*+��(<AcB7#745(��4<I(<�
("#Z&�*�( ��("#76G48�;&�48!)�5'D�+0

� ��')#7B7#�� (��4<I(<�o*�(r#7&+/�!$(�k � 6D'D!$�+')��!$(r*+� 48�;�SAF�;&+� &�'D� 6i�E("#76�(<P�6D'D!O("48')(o6)�+P��D(�k
48� &�'D�", � &�48�"!$(��)(b("#7&�*�(](b�+')#7BZ#�� (��4<I(<� &�( �S� 6$��( (<A�B7#Z45(��4<I(<�b*�( *�#7/ �5!)� &�'D� 6M#7&�/ !$(�k
� 6)'D!$�+')�+!$("6 48�;&�48!)�5')("6d� �f48�;&��)��&�'D�+,NA�(<!$(Y� &�*+�5!)�	�45(<!d("6)A�� 48'D�;6d*�#76D')#Z&N'D�;6.*��M�S� 6 k
���SA�!)�"P�B%� �E(�0

�	������� � � � � 8 � ? ��� � ������� � � � � �L�
- (<!$(�48�;&�48!)�5')#�� (<!Y(i#7&+/�!$(�k � 6D'D!$��')�+!$(�*+�e48�;�SAF�;&+� &�'D� 6�� 6$48�;B7T+� ��k 6D�e(iBZ#7&+H;��(<H"� �
������� * g � 9�*-$.- , *+�5[:#Z*+� ( 6D�5!e����( B7#Z&+H;��(<H"� � �"!$#7� &N')("*�( A��"!C�"P	� � 48'D�;6eL:�+�E(<�
(<A�!)� 6D� &�')(<! ����(?6D�5Ac(<!$(��4<I(<�`*+�dT�#7�5!$(<!$L:��#7("6 *�� ')#%AF�;6Q�t*+�t45B7("6)6D� 6 [<("#�(<�Y� &�48�;&�'D!)�
*��;6U!)� L:��#76)#%'D�;6U*�(S#7&+/�!$(�k � 6D'D!$�+')��!$( *+�M48�;�SAF�;&+� &�'D� 65,�(<�iL:�+�M("48!)� 6$48��("#7&�*�( �

� 4 J�;*�#%H"��Pc#7&GJ(<!$#%� 48�;�SA�(<' JK ["� BQ48�;� ���E(�H"!O("&�*+�`[<(<!$#%� *�("*+�M*��`A�B7(<')(</��"!$��("65,
6D�"P�!)�5')��*+� 6D��& I(<�^/��"!C�+')#7BZ#�� ("*�(�(^48�;�SAF�;&+� &N'D�EH"!�J(��c45(^*�(]P�#7P�B7#%�"'D� 45(]*+�
45B7("6)6D� 6 ,d#7&�*��p*+�]� &�48�;&�'D!)� a(r*�#7["�5!$6)#7*�("*��E� � 6)#76)'D� ��("6S*�#76D'D!O#%P��QJK *��;6M� �
H"!$("&�*+�`� 6$45("B7( * ��� *-$�P9- �

� *�#76DAF�;&�#7P�#7B7#7*�("*+��*+� A�!O#7��#%')#%[<("6 *+�b48�;�e��&�#745(��4<I(<��P?J("6)#745("6 ,t48�;����*�#%/_��65I(<�
6D� B%� 48')#%[<( * ��� *-$<( - �

� *�#76DAF�;&�#7P�#7B7#7*�("*+�d*+�`�S� 45("&�#76)�S�;6t*+�Y6D�5!$#7("BZ#�� (��4<I(<�e("��'D�;�\J(<')#745(S*+�h�"P	�D� 48'D�;6
�C*+�M���E( !)�5A�!)� 6D� &�')(��4<I(<�E�8u�'D�5!$&�(E&+�"!$��("B7#�� ("*�( * V � � � *-$ - �

� 45(<!)!)�5H;("�S� &�'D�o*�#Z& �("��#748�n*+�]4 J�;*�#%H"�r�8u�� 45�+'�J(<["� BU�^�S� 45("&�#76$�S�;6S*+�]6D�5H;��k
!$("& �45(�,3L:�+�E� � 48�;&��D��&N'D�n48�;� (@48�;�SA�(<')#%Pc#7B7#7*�("*��ePc#7&GJ(<!$#7(]AF�5!$�E#%'D��48�;&�k
48!)�5')#�� (<!�!)� *+� 6G("48')#%[<("6 * ��� *-$�P9- �

� 45(<!$("48'D�5!�JK 6)')#745("6UL�����/_( ["�"!)� 48� � �e*+� 6)� &N["�;B%[�#7�S� &�'D� !�J(<A�#7*��C*+�hA�!)�"'�J�"')#%AF�;65,
("B7#7("*�("6Ea(�AF�;6)6)#7P�#7B7#7*�("*+�M*+�S!)� �+')#ZB7#�� (��4<I(<�^*+� 6)6D� 6YA�!)�"'�J�"')#%AF�;6h� � A�!)��*��+'D�;6
�c&�("#76 0

� 48�;&�48!)�5')#�� (��4<I(<�n*�(^� 6D'D!$��')�+!$( *+��48�;��A��;&�� &N'D� 6e&�( B7#Z&+H;��(<H"� � � � ���WA�!)�<k
45��!$(C��#Z&�#7��#�� (<!.("6=*�#%/��5!)� & �45("6d*�(MA�!)�"H"!$("��(��4<I(<� 48�;� (e#7&+/�!$(�k � 6D'D!O�+')�+!$(`*+�h48�;� k
AF�;&+� &�'D� 6U!)� BZ(<')#%[�("��� &N'D��a(EB7#7&+H;��(<H"� �R� � 6)# 0

j��p("48�"!$*+�l48�;� � 6D'D�@A�!$#7&�4"JK A�#%�+, 48�;�SAF�;&+� &�'D� 6E6$#7�SA�B%� 6S6 I(<��48�;&�48!)�5')#�� ("*+�;6
*�#%!)� 48')("�S� &�'D�e48�;���i�"P	�D� 48'D�;650hX`6�6D�5!$[:#��48�;6�AF�"!?� B%���8u:AF�"!)')("*��;6�65I(<��("6Y#7&N'D�5!$/�(�k
48� 6`L:�+� �^�"P	�D� 48'D�^AF�;6)6)��# ,F6D� �)("� � B7("6`*+���c&�#7*�("6h#7�SA�B7#Z45#%')("�S� &�'D�",FT��5!$*�("*�("6h�;�

" &



����� � � � ��� � ��	 � �
	 �

48�;&�48!)�5')#�� ("*�("6C�8u:A�BZ#745#%')("�S� &�'D�"0ejh� 6D'D�i�S�:*��]��� 45B7#%� &�'D�S!)� L���#76)#%')(���� 6D�5!)[�#��48�
6$#7�SA�B%� 6$�S� &N'D�h48�;&N["�5!$'D� &�*+��(�!)�5/ �5! �� &�45#7( L��+�hAF�;6)6)��#�A�(<!$(��S48�;�SAF�;&+� &N'D�`&:����(
!$�5/ �5! �� &�45#Z(SA�(<!$(S�E')#%AF��*+��6D�5!)[�#��48�E*+� 6)� �D("*+�+,c#7&N["��45("&�*+�E� � 6D�5H;��#Z*�( �"AF�5!$(��4<I�"� 6
*�� 6)6D�M6D�5!)[�#��48�+0

��6 *+�5AF� &�* �� &�45#Z("6C�8u�'D�5!$&�("6 65I(<�r48�;&�48!)�5')#�� ("*�("6S48�;�S�r6D�5!)[�#��48�;6 *+�i��� ')#7A��
Ac(<!)')#745��B7(<!�,FL:�+�S�"/��5!)� 48���"AF�5!$(��4<I�"� 6CA�(<!$(]6)(<')#76D/_( �5�5!�(^*��5A�� &�* �� &�45#7(�/ �"!O&+� 48� &�*+�
����( !)�5/��5!��� &�45#7(SA�(<!O(S����(S48�;&�48!)�5')#�� (��4<I(<��*+�i6D�5!)[�#��48��&+� 48� 6)6�J(<!O#%�+0

�l��')#7B7#�� (��4<I(<�?*�� ��� #7&�'D�5!)/_("48� ��&�#7/ �"!$���
Ac(<!$(U'D��*�("6 ("6
*+�5AF� &�* �� &�45#7("6 #7�SA�B7#Z45(
L:�+� & I(<�m6)� �D(r/�� #%')(r���E(n["�5!$#��c45(��4<I(<��� 6D'�J(<')#745(m*�(r48�;��A�(<')#%P�#7BZ#7*�("*+�]*+�m6D�5!)[�#��48�
�"/��5!)� 45#7*��^A�(<!$(^6)(<')#76)/�( �5�5!e( *+�5AF� &�* �� &�45#7(�, � L��+�S'D� � L�����6D�5!M/�� #%'D� *��+!$("&�'D��(
�8u�� 45� �4<I(<�+0?-
�"!h�;�+'D!)��B7("*+�+,c(i#7&�'D�5!)/�("48�e��&�#%/��"!$�S�`AF�5!$�E#%'D�M(E48!$#Z(��4<I(<��*+��4 J�;*�#%H"�
H"� &=J�5!O#748�iL:�+�M��("&�#7A���B7(�H"!$(</��;6?(<!)P�#7'D!�J(<!$#%�;6t*+�C48�;��A��;&�� &N'D� 650

j��m("48�"!O*+�\48�;�q(W*+���c&�#��4<I(<�l*�( B7#Z&+H;��(<H"� � � � � �.,?� 6D')(W48�"!)!$� 6DAF�;&�* �� &�45#7(
6$#7�SA�B%� 6F� &�'D!)�=��� 48�;�SAF�;&+� &�'D� �=��� �"P	�D� 48'D�Y6�J�?AF��*+�.6D�5! 6$(<')#76D/�� #%')(?&�("6 �:45("6$# I�"� 6
� � L��+� �

� �b&YJ�����5!)� *+��45(<!$("48'D�5!�JK 6D')#745("6mJ� ��u�� �E*+���c&�#7*+�]("L���("&�*+�b*�(^48�;�SAc#7B7(��4<I(<�
*+��48�;�SAF�;&+� &�'D� �

� ("6b*�#7/ �5!)� &�'D� 6^45(<!$("48'D�5!�JK 6D')#745("6p& I(<�WAF�:*+� �s'D�5!p��J�5'D�:*��;6b48�;� (W��� 6)��(
("6)6)#7&�(<')�+!$( �M#7�SAcB%� �S� &�')(��4<I�"� 6?*�#%/��5!)� &�'D� 6��

� �8u�#Z6D'D��&+� �\J(�u+#7�S�^����(]45(<!$("48'D�5! JK 6D')#745( *�� 45("*�(^')#%AF�iAF�"!M48�;�SAF�;&+� &�'D�S�
48�;�S�i48�;&�6D� L�� �� &�45#7(�&+���\J(�u+#7�S������(S*+�5AF� &�* �� &�45#7( �8u�'D�5!$&�(�0

� ��("&�*+� & I(<�S� 6D'5I(<�S!)� ��&�#7*�("6=� 6D')("6G48�;&�*�#��4<I�"� 6U���R48�;�SAF�;&+� &�'D�pJ�`� &N'5I(<�i48�;&�48!)�8k
')#�� ("*+�E48�;�S����� 48�;&��)��&�'D�E*+�M�"P	�D� 48'D�;65,c/ �"!$�E("&�*+����� � ����G��! �I � � 	!%
 �J
�� % � �<0
�d6D'D� 6M65I(<�@48�;�SAF�;&+� &N'D� 6�6)#7�SAcB%� 6YL��+�S�8u�AF�"!)')("� ��� 6D�5!)[�#��48� 6)�+A�B7� �S� &N')(<!ML:�+�
AF�5!$�E#%'D�@(<�;6^45B7#7� &N'D� 6]�"P�'D�5!]!)�5/��5! �� &�45#7("6]Ac(<!$( 45("*�( ����(l*�("6]45(<!$("48'D�5!�JK 6D')#Z45("65,
L:�+� AF�:*�� � � &�'5I(<�b6D�5!�48�;&�48!)�5')#�� ("*�("6C48�;�S� �"P	�D� 48'D�;6C#7&�*+�5AF� &�*+� &�'D� 650 J� � &�'5I(<�
AF�;6)6�JK ["� BFL��+�M��� 48�;�SAF�;&+� &N'D�`AF�;6)6$��( ��� &YJ���S�5!$�e[<(<!$# J(<["� B *+�`45(<!$("48'D�5!�JK 6D')#Z45("65,
48�;� ')#7A��;6�AF�;6)6)#%["� BZ�S� &N'D��!)�5AF�5')#7*+�;6 , 6)� &�*+�n45("*�(n��� *+� B%� 6e48�;&�48!)�5')#�� ("*+�rAF�"!
���R�"P	� � 48'D��#7&�*+�5AF� &�*�� &N'D�"0

j����S��*+�b( AF��*+�5!)� � 6)�5!�*�#76)')#7&+H;��#7*�("65,Q("6�45(<!O("48'D�5!�JK 6D')#745("6e*+����� 48�;�SAF�<k
&�� &N'D��*�#Z& �("��#748�]65I(<�b#7*�� &N')#���45("*�("6hA��"!`�5')#ZL��+�5')("6 0 �d6D')("6Y�5')#7L:�+�5')("6MAF��*+� � 6D�5!
L:��("B7L:�+�5!U�"P	�D� 48'D�E[tJ("B7#7*��e� ��� � � �30d9FI(<� J�+'D� #765,�&+�;��� ("*�("�S� &�'D� �

� � �"P	�D� 48'D�@*+��45BZ("6)6D�E*+�i45("*�( 45(<!$("48'D�5!�JK 6D')#745(�, 6D�E& I(<� �8u+#76D'D�i��("#76`*+�bL:�+�
����(S45(<!$("48'D�5! JK 6D')#745(i48�;� ���S� 6)����')#%AF���

� �"P	�D� 48'D�;6�*+�i45B7("6)6D�E48!O#7("*+�;6`A�(<!O(^� �5/�� #%'D�+,
*�� 45B7(<!$("&�*+� &���["�;6�')#%AF�;6`A�(<!$(
45("*�(����E(S*�("6G45(<!$("48'D�5!�JK 6D')#745("6��

� 48�;&�6D')("&�'D� 63*+� 45B7(<!$("*�("6 48�;�S�Y�S� ��P�!)�;6 A`J�+P�BZ#748�;6Q*�(�45B7("6)6D�",;6D�=��� &YJ���S�5!)�
48�;&�6D')("&�'D��*+�M45(<!O("48'D�5!�JK 6D')#745("6^J��*+� 6)� �D("*+���

"-)



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

� L���("#76)L:�+�5!C�;�+'D!$�;6e48�;��A��;&�� &N'D� 65,.6)�"P�!)�5')��*+�p6D�i("6 45(<!$("48'D�5! JK 6D')#745("6 /��"!)� �
("48!)� 6)48� &�')("*�("6t*�#7&�("�E#745("�S� &�'D�U�U!)� B7("45#%�;&�("*�("6.48�;� �;�+'D!$�;6 48�;�SAF�;&+� &�'D� 650

� ��&�#%/��"!$��#�� (��4<I(<��*+�i�S�:*���*+�C�+')#7BZ#�� (��4<I(<�E*+�M48�;�SAF�;&+� &�'D� 6h6)#7�SA�B7� 6d�e*�#7& �(�k
�E#748�;6rJ��48�;&�6D�5H;��#7*�( (<'D!$( [.J� 6S*�(b��')#7B7#�� (��4<I(<�b*��E����(b/���& �4<I(<�b*+��P�#7P�B7#%�"'D� 45( L:�+�
� 6$48�;&�*+�Y("6d*�#7/ �5!)� & �45("6 � &�'D!)�h�;6d*�#7/ �5!)� &�'D� 6=48�;�SAF�;&+� &N'D� 6 ,���')#7B7#�� ("&�*��M45B7("6)6D� 6t48�<k
�����5')#ZL��+�5')("6`&��;6h48�;��A��;&�� &N'D� 6`6)#Z�SA�B%� 6�� �"P	� � 48'D�;6`(<!$P�#%'D!�J(<!$#7�;6?� � L:��("#76)L:�+�5!
�;��'D!)�;650�jh� 6D'D� ���:*+�+,d(fJ��&�#745(p*�#%/��5!)� & �45(p� &N'D!$�]��� A�!)�"H"!$("��(r45B7#7� &N'D�^*+�]���
�"P�� � 48'D� � � � �^����� 45B7#%� &�'D�?*+����� 48�;�SAF�;&+� &�'D��*+� 6)'D�?#7&+/�!$(�k � 6D'D!$��')�+!$(bJ��(�6)�+P�6 k
')#7')��#��4<I(<�^*�(��"AF�5!$(��4<I(<� *+� ["�5!$#��c45(��4<I(<� *��e')#7A��;6hAF� B7(i�"AF�5!$(��4<I(<�bL:�+� �"P�'�J� � ����(
45(<!O("48'D�5!�JK 6D')#745(E*+�C��� 48�;�SAF�;&+� &�'D�"0

X ��A �� &�*�#748� � (<A�!$� 6D� &N')(]("B%H;��&�6?�8u�� �SA�B7�;6�*+�eA�!)�"H"!O("��(��4<I(<�^48�;� (i#7&�/ !$(�k
� 6)'D!$�+')�+!$(]*+�S48�;�SAF�;&+� &�'D� 65,Q48�;� �� &�/�("6D��&�(�48�;��A��;6$#��4<I(<�^*+� A�!)�"'D��48�;B%�;6M*+�S48�<k
�e��&�#Z45(��4<I(<�+0

� ��
 � �7�"��� % ������� �  % ��� ��� � % !$#%�&!"�
�	��� �� � 8 � ?!�	� �76�7A � � � � � � � � � � �4� ? � A
� #7&+/�!$(�k � 6D'D!$��')�+!$( *+�]A�!$�"'D�:48�;B%�;6S("6$6D� &N')(n&+�nA�!O#7&�4"JK A�#7� L��+�]��� A�!)�"'D��48�;B%�r*+�
48�;�e��&�#Z45(��4<I(<� J�^��� H"!$(</��r*+� �cB%'D!)�;6e*+�^��� �c��u��p*+�]�S� &�6$(<H"� &�65, *�#Z6D'D!$#%P�� JK *+�
AF� B%�;6G[=J(<!$#7�;6GA�!)��48� 6)6D�;6�#7&�'D�5!)["� &�#%� &�'D� 650Ujh� 6D'D���S��*+�+,cH"� &+�5!$("B7#�� ("�Sk 6D�C�;6�*�#%["�5!Dk
6)�;6G�S��*+� B%�;6G*+�`A�!)�"'D�:48�;B7�;6G� � 45("��("*�("650

#t("*�( 48�;�SAF�;&+� &�'D�C*+� H"!$(</��S�"/ �5!)� 48�����R6D�5!)[�#��48�SAF�"!t45("*�( �c��u�� *��Y��� &�6)(�k
H"� &�6`L��+� !)� 48�5PF� �S����(]*+�5AF� &�* �� &�45#Z(EAF�"!`45("*�( �c��u��^*+�e*�("*+�;6`L����e� &�[�#7(�0eX
')#7A��i*�("6�45(<!O("48'D�5!�JK 6D')#745("6`*�� �c��u��i*����S� &�6$(<H"� &�6h!)� 6)���S�8k 6)��(�����( J��&�#745(��"AF�8k
!O(��4<I(<�+,cL:�+�`("48� #%')(E���R�"P�� � 48'D�E48�"!$!)� 6DAF�;&�*+� &�'D�ia(S�S� &�6)(<H"� � 48�;�S��A�(<! �("�S�5'D!)�+0

� *+���c&�#��4<I(<�@*+����� 6)�5!)[:#��48�p*+� �c��u��p*��i�S� &�6$(<H"� &�6mJ�^6D� ��� B7T�("&�'D�ra(p*+����k
&�#��4<I(<� *+�E������� �����	��
 ����� ��b&+� 6)�5!)[:#��48� *+�E48�;�e��&�#745(��4<I(<�p*+�S�5["� &N'D�;6 * XhP	� * '!-
*�(`&+�"!$��( #GXYV � � * XhP�� *-�E- ,;� �fL��+�G(Y/��;&�'D��� � �SA��+!)!O(��Y�;6.*�("*+�;650 � � !)� B7(��4<I(<�
(@����( *����c&�#��4<I(<� � � L:�+���;6e*�("*+�;6C6 I(<��� A��+u�("*+�;6��^AF� B%�b*+� 6D')#Z&+�+, 'D� � ( [<("&�k
')(<H"� � *���AF�5!$��#7')#%! ("6)6D��45#7(<!U����(e("48')#%[�#7*�("*+�h#7&�*+�5AF� &�*�� &N'D�h(�45("*�( �S� &�6)(<H"� �^,
AF�"!S�"AF�;6)#��4<I(<� a(m("6)6D��45#7(��4<I(<��*��b("48')#%[�#7*�("*+� 6�(r45("*�(o��� *+�;6i48�;�SAF�;&+� &�'D� 6E*+�
A�!)�"'D�:48�;B7�+0

��B J� � *�("6UB7#%H;(��4<I�"� 6U*+���c��u��S*+�`�S� &�6)(<H"� &�65,��;6G48�;�SAF�;&+� &�'D� 6U*+�YA�!)�"'D��48�;B%�;6
AF��*+� � 6D�5!GB7#%H;("*+�;6=AF�"!t�;�+'D!)�;6t')#%AF�;6=*+�`45(<!$("48'D�5!�JK 6)')#745("6��)��B%H;("*+�;6t48�;&�["� &�#%� &�'D� 65,
48�;����AF�"!G�8u:� ��A�B%���

� ����(i48�;&�*�#��4<I(<�+,F��6)("*+�iAF�"!?�8u�� �SA�B%��AF�"!h48�;�SAF�;&+� &N'D� 6YL:�+�C�5/�� 48')��("� �cB k
'D!$(<H"� � �

� ����( ')(<PF� B7(�*��C48�"!)!)� 6DAF�;&�* �� &�45#7("65,���6)("*�(SAF�"!U�8u:� �SAcB%��A�(<!$( H"�5!O#%!G[tJ(<!$#7("6
6D� 6)65I�"� 6 0

"-*



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

� �8u+#76D'��� &�45#Z(C*+�G� J��B%')#%A�B7("6 45(<!$("48'D�5! JK 6D')#745("6=48�;�f')#7A��M6$#7�SA�B%� 6
� &�48�"!O(��D(C�C*+�8k
6)� &N["�;B%[�#7�S� &�'D� *+��48�;�SAF�;&+� &�'D� 6M��("#Z6`(<P�6D'D!$("48'D�;65,
L����S�5/ � 48')��("� (<AF� &�("6`����(
/_��& �4<I(<�+0 #=�;�S�^48�;&�6D� L:� �� &�45#7(�,
45("*�(^48�;�SAF�;&+� &�'D��*+� A�!)�"'D��48�;B%�]AF�:*+� 6D�5!`/�!$(<H<k
��� &N')("*+�C� �f48�;�SAF�;&+� &�'D� 6 ��("#Z636)#7�SA�B7� 65,;L����U!)� 6D�;B%["� � A�!)�"P�B%� ��("6.!)� 48�"!)!)� &�'D� 6
� � [=J(<!$#7�;6UA�!)�"'D��48�;B%�;65,�'D�"!O&�("&�*+�<k �;6���("#76U!)� ��')#7B7#��QJ(<["� #76=� � 6)#%')��(��4<I�"� 6�*�#%["�5!$6)("6 0

- �"!h�;�+'D!)�iB7("*+�+,c��� 6)�S�E(E!)� �+')#7B7#�� (��4<I(<�E*+��48�;��A��;&�� &N'D� 6�48�;�SA�B%�8u��;6^J� 6)#7� k
AcB7#��c45("*�(eAF� B%� /_("48'D�i*+�M6D�CA���*+�5!G6D�5Ac(<!$(<!G�EL:�+�M6D�5!$#Z(S����(S#7&�'D�5!)/_("48�C48�;�SA�B%�8u+(
&:��� 48�;&��)��&N'D�n*+��6D�5!)[�#��48�;6C�]*+�5AF� &�* �� &�45#Z("6���("#Z6�6)#Z�SA�B%� 65,
L����EAF�:*�� � 6D�5! B7# k
H;("*��;6G� � 6)�5A�(<!$("*+�E48�;� �;�+'D!)�;6�48�;�SAF�;&+� &�'D� 650=jh� 6D'D�e�S��*+�+,��EL:�+�C6D�5!O#7(S����(
*��5A�� &�* �� &�45#7( � 6$48�;&�*�#7*�( �;�����E( �"AF�5!$(��4<I(<�r(@�E("#76C&:����(@#7&N'D�5!$/�("48�]��&�#%/��"!$�S�",
'D�"!O&�(�k 6D��&:����(SBZ#%H;(��4<I(<�E�8u�A�B JK 45#7')( �C6D�5A�(<!$("*�("�S� &N'D�e48�;&	��H;�+!cJ(<["� BQ� &�'D!)�C48�;�SAF�<k
&�� &N'D� 650

#=�;�RP�("6D�Y&+� 6D'D� 6t')#%AF�;6t*+�`45(<!$("48'D�5!�JK 6D')#745("6�J�`*�#76DAF�;&�#7P�#7B7#�� ("*�(h��� Pc#%P�B7#%�"'D� 45(
*���48�;�SAF�;&+� &�'D� 6Y6)#7�SA�B7� 65,hJ�+'D� #76h&�����(�H"!$("&�*+�C[<(<!$#%� *�("*���*+��A�!)�"'D��48�;B%�;65, 48�;�S�
AF�"!U�8u�� �SA�B%���

� 48�;&N'D!$�;B7("*+�"!)� 6Y*+�e*�#%["�5!$6D�;6h*�#76)A��;6$#%')#%["�;6G*+�e48�;����&�#745(��4<I(<�^*+�CPc("# u:��&QJK ["� B ,
#7&�45B7��#7&�*+�i/�("45#7BZ#7*�("*+� 6hA�(<!$(^6)�5!$#7("B7#�� (��4<I(<� *��S�"P	� � 48'D�;6C�S/ !O(<H;�S� &N')(��4<I(<�n*+�
A�("48�"'D� 6��

� *�#%["�5!$6$("6G#7&�'D�5!)/�("48� 6?� &N'D!$�C���RA�!)�"'D��48�;B%����("6G(<A�B7#745(��4<I�"� 6 �
� 48�;�SAF�;&+� &�'D� 6GA�(<!$(E�S�:*�#��c45(��4<I(<�E(<P�6)'D!$("48')(�*+�C��� �c��u���*+�M*�("*+�;6 ,�48�;�S�

(<!$��( �5� &�("��� &N'D�+,F����B%')#%A�B%�8u+(<H"� �^,�cB%'D!O(<H"� � �C*��+AcB7#745(��4<I(<���
� *�#%["�5!$6)�;6`')#%AF�;6M*+� � �
 #��C% � 
 � 
$# � �	��
 � � 
 � * g � � � *-"!- , A�(<!$( ���:*�#��c45(��4<I(<�b*�# k

& �("��#745(S*��MH"!$(</��;6G*+�MA�!$�"'D�:48�;B%�;6 �
� 48�;�SAF�;&+� &�'D� 6G("��u+#7B7#7(<!)� 6dA�(<!$( *+�5Ac�+!$(��4<I(<�+,+A�(<!$(S6$#7����B7(��4<I(<�S*+�Y!)� *+� 6t�Y!)�8k

48�;B7T�(�*��`� 6D')(<' JK 6D')#745("6 0

�?�r�S� 6)���@'D� �SAF�n*�#76DAF�;&�#7P�#7B7#�� ("�Sk 6D�e48�;��A��;&�� &N'D� 6S��("#Z6�48�;�SAcB%�8u:�;6SL:�+�",
AF�"!=�8u:� ��A�B%�+,+48�;&�48!)�5')#�� ("�RAc("*+! I�"� 6U(<!$L:��#%'D� 48')�+!O("#76d48�;��� (eH"� 6D'5I(<�i*+�hBZ#%H;(��4<I�"� 65,
�;�@48�;�SAF�;6D'D�;6�A��"!�48�;�SAF�;&+� &N'D� 6h��("#76�6)#7�SAcB%� 65,+*+�C�S��*+�E(EA�!)�"AF�"!$45#%�;&�(<!?(<P�6 k
'D!O("4�4<I�"� 6mJ�+'D� #Z6G48�;�S�E(S!$� *+�M*+�`�"P	�D� 48'D�;650

�	��� �
� � �4� AE� � �1� A � � � � � � � � � ���4� ? � A
�hB J� � *+�M6)�5!)[:#7!UA�(<!$( 48�;�SAF�"!GH"!$(</��;6G*+�`A�!$�"'D�:48�;B%�;6 ,�(�#7&+/�!$(�k � 6D'D!$��')�+!$(e*+�M48�;� k
AF�;&+� &�'D� 6�AF�5!$�E#%'D�]')("�CPtJ� �sL:�+�b("6�A�!�J�"A�!$#7("6S��� &�6)(<H"� &�6iL��+�@45#%!$45��B7("� &+� 6)6D�
H"!O(</ �]AF�;6)6)("� 6D�5!Y��45��B%')("*�("6h� � 48�;�SAF�;&+� &�'D� 650eXY6hA�!$�"'D�:48�;B%�;6Y��("&�#%A���B7("� ("6
��� &�6)(<H"� &�6S(<AF� &�("6 (<'D!$(�[.J� 6�*+�^6D�5!)[�#��48�;65,.�rL:�+�]A��5!O��#%'D�i��6)(<!S48�;�SAF�;6)#��4<I(<�m*+�
�"P�� � 48'D�;6UAc(<!$( ("*�#745#%�;&�(<!U45(<PF�	�45("B7T+�;6Ca("6U��� &�6)(<H"� &�65,+� �R["���M*��h!$� 48�"!)!)�5!�a( 48�;&�k
45(<'D� &�(��4<I(<��*+�M6)� L�� �� &�45#Z("6GP�#7&?J(<!$#7("650

� � 48�;&�48!)�5')#�� (��4<I�"� 6Y'D!$("*�#Z45#%�;&�("#76U*+�CA�!)�"'D��48�;B%�;65,�� � L:�+�C("6?��� &�6)(<H"� &�6h65I(<�
'D!O(<')("*�("6^48�;�S�W6D� L:� �� &�45#7("6]P�#7&?J(<!$#7("65,G45("*�( �\J�;*���B%� J�n�"P�!O#%H;("*+� (���("&�#%A���B7(<!

$ +



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

01010

01010
11101

01010

01100
11101

Camada 0

Camada n-1

Camada n

01010

01100
11101

Camada n-1

Camada n

Serializador

Camada 0

(b)(a)

2 #%H;��!$( $:0 � � #=�;�SAc(<!$(��4<I(<�@*+�SA�!)�"'D�:48�;B7�;6M*+�E48�;�e��&�#745(��4<I(<�@*+� �_(��`*�("*��;6`� ��P��
�"P�� � 48'D�;650d��6G*���("6U45("��("*�("6G#Z&+/ �5!O#%�"!)� 6=*+� ��P��=48�;&�6D')#%')��� � ����(e!)� *+�M*+�`48�;�e��k
&�#745(��4<I(<�E*+�`�"P	�D� 48'D�;650

!$�5A�!)� 6D� &�')(��4<I�"� 6t�8u:'D�5!O&�("6t*+�;6t*�("*+�;6=L��+�Y("48!)� 6)48� &�')(ba(e#7&+/��"!$��(��4<I(<�e� � 'D! �("&�6)#%'D�+0
V?� 48�"!)!)� &�*�� a(�!)�5A�!)� 6D� &�')(��4<I(<�W*�("6��S� &�6)(<H"� &�6�48�;�S� 48�;�SAF�;&+� &�'D� 6\J�pAF�;6)6 JK ["� B
�"P�'D�5! ����(U48�;&�48!$�5')#�� (��4<I(<��� � *+�;#76 &QJK ["� #765, � � L��+�3�;6QA�!)�"'D��48�;B%�;6 ��("#Z6Q48�;�SA�B%�8u��;6
�E("&�#%A���BZ("� (<AF� &�("6?48�;�SAF�;&+� &N'D� 6G�C(<AF� &�("6G����(S45("�E("*�(�(<�E&QJK ["� B ��("#76UP�("#%u:�
J��45(<A�( �E*+�E6)�5!$#7("B7#�� (<!`�;6�48�;�SAF�;&+� &�'D� 6MA�!)��*���� #Z*+�;6hA�� BZ("6`45("��("*�("6e6)�+AF�5!$#%�"!)� 6
&:����( !$�5A�!)� 6D� &�')(��4<I(<�E�8u�'D�5!$&�(�("*�� L���("*�( �_2 #%H;�+!$( $:0 � �O0

��B J� � *�("6
[<("&N')(<H"� &�6 � � 'D�5!$���;6
*��=*�#Z��#7&:��#��4<I(<�G*�(h48�;�SA�B%�8u+#7*�("*�� *+�Y4 J�;*�#%H"�
*��;6YA�!)�"'D��48�;B%�;6M*+�S��("#76`("B7'D� &QJK ["� B , � 6D')(^(<!OL���#7'D� 48')�+!$(]AF�5!$��#%'D�",F� � A�!$#7&�4"JK Ac#%�+,
�"P�'D�5!G*+� 6D� �SAF� &�T+�;6d'5I(<�SPF�;&�6d�;�^�S� 6)�S�S6)�+AF�5!$#7�"!)� 6d(<� �5[�#%')(<!G4 J�"A�#7("6t*+�`#7&�/ �"!Dk
�E(��4<I(<�+, 6D� � L:�+� A�(<!$(]#76$6D�^6D� �D("� &+� 48� 6)6�J(<!$#Z("6ML���("#76)L:�+�5!Y� 6D'D!$�+')�+!O("6`*+�S*�("*+�;6
("*�#745#%�;&�("#76tAc(<!$(S48�;&�45(<'D� &�(<!Y6D� L:� �� &�45#7("6GPc#7&GJ(<!$#7("6 0

� ��P��"!O(bA�(<!O(@A�!)�"'D�:48�;B7�;6 �8u:AF�5!$#7��� &N')("#76 6D��AF�;6)6)(n�+')#7BZ#�� (<!e����(@L:��("B7L:�+�5!
Pc#%P�B7#%�"'D� 45(@*+�^6D�5!$#7("BZ#�� (��4<I(<�nH"� &dJ�5!$#745(�, � 6)')(r(<!$L���#%'D� 48')�+!$(p& I(<�r#7&�[�("B7#Z*�(b(pAF�;6)6)# k
Pc#7B7#7*�("*��?*+�M48�;&�48!)�5')#�� (<!GA�!)�"'D��48�;B%�;6G45���)(e!)�5A�!)� 6)� &N')(��4<I(<�i�8u:'D�5!$&�( � 6D'D� �D(E&+�"!$��(�k
BZ#�� ("*�(�,3�nL��+�]AF��*+�i6D�5!S48�;&�6)�5H;��#7*+�n(<'D!$( [.J� 6E*+�]����(p45("��("*�(n*+�]6D�5!$#Z("B7#�� (��4<I(<�
� 6)A�� 45#Z("B7#�� ("*�(S� � L:�+�C'D��*�("6Y("6h!)�5A�!)� 6)� &N')(��4<I�"� 6Y�8u�'D�5!$&�("6Y*+�e45(<P��	�45("BZT+�;6YB%�5H;("#76
&�(S&+�"!$��(S48�"!)!$� 6DAF�;&�*�("� ( �"P	�D� 48'D�;6�[=J("B7#Z*+�;6t�M[�#748�8k ["�5!$6)(�0

$ �



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

Rede

Protocolo

Aplicação

Enviar Receber

Enviar Receber

C
on

tr
ol

o

Emissor Receptor

Controlo

Mensagem

Mensagem

Mensagem

Mensagem

Carregador

Carregador

2 #%H;��!$( $:0�� � �h��(���� &�6)(<H"� � 48�;���i��� 48�;��A��;&�� &N'D�C("48')#7["���=L:��("&�*+�S!$� 48�5P�#7*�(
AF� B%� A�!$�"'D�:48�;B%�E!)� 48�5A�'D�"! ,UJ�C�8u:� 45�+')("*�(E�S��*�#��c45("&�*+� �S� 6D')("*+�i*�� 6D'D�"0

�	��� ��� � �4� AE� � �1� A � � � � � � � � � ���4� ? � A �2� ? � �7� A
�d� L���("B7L����5!eA�!)�"'D�:48�;B7�m& I(<�r'D!$#%[�#7("B ,3� � L:�+�^TGJ(n[tJ(<!$#%�;6 ')#%AF�;6 *+�^�S� &�6$(<H"� &�6
'D!$�:45("*�("6 ,+A���*+� � *�#76D')#Z&+H;��#%!Dk 6)�G&�(�48�;&�48!)�5')#�� (��4<I(<�E*+�`��� A�!)�"'D��48�;B%� �;6tA�!)��48� *�# k
��� &N'D�;6�*+����("&�#%Ac��B7(��4<I(<�^*�("6`6)��("6M� 6D'D!$�+')�+!O("6`*+��*�("*+�;6M*��;6`A�!)��48� *�#7�S� &�'D�;6`(
�8u�� 45�+')(<!hL���("&�*+��*�(S4$T��5H;("*�(E*+�M45("*�(E�S� &�6$(<H"� �^0

�?�"!$�E("B7�S� &�'D��'D��*+�;6e� 6D'D� 6eA�!)��48� *�#7��� &N'D�;6 65I(<�n48�;&�48!)�5')#�� ("*��;6S48�;�S�nA�(<!)'D�
*����S� 6)�S�E� J�;*���B%�+,+�;� 6)� �D(�,�&+��48�;�SAF�;&+� &�'D�C*+�MA�!$�"'D�:48�;B%�+,�� &�L���("&N'D���;6�48�;� k
AF�;&+� &�'D� 6=48�"!)!)� 6DAF�;&�*+� &�'D� 6Ma(���� &�6)(<H"� �R65I(<�eA�("6)6)#%["�;6=�Y(<AF� &�("6d*�#76DAF�;&�#%P�#ZB7#�� ("�
6)�5!)[:#��48�;6UA�(<!$(S48�;&�6$��B%')( �C("B%'D�5!O(��4<I(<�i*+�E6)� �^� 6D')("*+�+0

� �R("B%'D�5!$&�(<')#7[�(�,:AF�:*+�h*�#76DAF�;&�#7P�#7B7#�� (<!)k 6D�=&��e48�;�SAF�;&+� &�'D�Y*+��A�!)�"'D�:48�;B7� (<AF�8k
&�("6Y�;6M6D�5!)[�#��48�;6`A�(<!O(��E("&�#%A���BZ(��4<I(<�]*��]6)� �r� 6D')("*+�^��#7&�45B7��#%!Y&+�;6`48�;�SAF�;&+� &�'D� 6
L:�+�b48�;&�6D')#%')�+� � ("6E�S� &�6$(<H"� &�65,UL���� A�("6)6)("� (m6D�5!i�;6i48�;�SAF�;&+� &�'D� 6E("48')#7["�;65,
�;6�("B%H"�"!$#%')���;6M48�"!)!)� 6DAF�;&�*�� &N'D� 6ia( 'D!$("&�6D/��"!$��(��4<I(<�b*��^� 6D')("*+�@*��^A�!)�"'D��48�;B%� � �
!$� 6DAF�;6D')(ba(S!)� 48�5A �4<I(<��*+�M45("*�(���� &�6)(<H"� � �_2 #%H;��!$( $:0�� �O0

� 2 #%H;�+!O( $:0��M(<A�!)� 6D� &�')(M��� �8u�� �SA�B%�`*+�U&+�"')(��4<I(<��A�(<!$(Y� 6DAF� 45#���45(<!.��� 48�;� k
AF�;&+� &�'D�]*+�EA�!$�"'D�:48�;B%�+,3�;� � ��@G � 	��&%����",=L:�+�]6D�iB7#Z��#%')( (p6D�5!S����(b� &������5!$(��4<I(<�
*��;636D�5!)[�#��48�;63L����=�8u�AF�"!)')(hA�(<!$(h�;6.48�;�SAF�;&+� &�'D� 6 � 
� � ��� 
 	 �� � � ,+48�"!)!)� 6DAF�;&�*+� &�'D� 6
a("6��S� &�6)(<H"� &�650

� � 6DAF� 45#��c45(��4<I(<� *+�Y��� 45(<!$!)�5H;("*+�"!U48�;&�6)#76)'D�h&:��� 48�;&��D��&N'D� *+��6)�5!)[:#��48�;6=L:�+�
6 I(<�i'D�;��("*��;6�48�;�S��A�(<!��("���5'D!)�;6h��&:��� ("B%H"�"!O#%')�S�E�8u�� 45�+')("*+�^&+��48�;&N'D�8u�'D�^*+�;6
6)�5!)[:#��48�;6`*+� T+�;6DAF� *+� #%!$�+,F*�� �S�;&�6D'D!$("*�(^&�(]2
#7H;�+!$( $:0('+0S��B J� � *�("6M48�;&�6D'D!O� �4<I�"� 6
("B7H"�"!�JK ')��#745("6]&+�"!O��("#76�48�;&�6)#7*+�5!O("� k 6D�n*�#76DAF�;&QJK ["� #Z6E("6]�"AF�5!$(��4<I�"� 6]!)� B7("45#7�;&�("*�("6

$-�



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

���������������  � �3u�� �SA�B%� ����� �� �
	
���%� � � ,��� 	 � �&� ��% F���
�� 	 � �����CBD% F� � � ��
���%� � � ,��� 	 � �&� ��% F���
�� 	 � �����CBD% F� � ����

000
���%� � � �� 	 � �&� ��% F���
�� 	 � �����CBD% F� � ����

� ���
/  ��� ��� 1�� . 0 �3u�� �SA�B7� *�(W&+�"')(��4<I(<� A�(<!O(W��� 48�;�SAF�;&+� &�'D�mT+�;6DAF� *+� #%!$� L:�+�
*�#76DAF�;&�#%P�#ZB7#�� (Y[tJ(<!$#%�;6G6D�5!$[:#��48�;6GA�(<!$(S�;6G45(<!$!)�5H;("*+�"!)� 6h48�"!)!)� 6DAF�;&�*�� &N'D� 650

� 	�	�����	�� �� �3u�� �SA�B%����	��	 � ��� ���������
�  � �3u�� �SA�B%� � ��	
���%� � � ,��� 	 � �&� ��% F���
�� 	 � �����CBD% F� � � ��
���%� � � ,��� 	 � �&� ��% F���
�� 	 � �����CBD% F� � ����

000
���%� � � �� 	 � �&� ��% F���
�� 	 � �����CBD% F� � ����

� 	��
B7#7&�T�("6t*+��("B%H"�"!$#%')�����

000
� ���
/  ��� ��� 1�� � 0 �.u:� �SAcB%�W*�(\&+�"')(��4<I(<� A�(<!$(W��� 48�;��A��;&�� &N'D�o45(<!$!)�5H;("*+�"!@L:�+�
'D!O("&�6DAF�"!)')( [tJ(<!$#%�;6G6)��P+k 48�;�SAF�;&+� &�'D� 6U�M�8u�� 45�+')(���� ("B7H"�"!$#%')�S��&+�i*+� 6D')#7&+�+0

48�;� � &N'D!$�5H;(��`� &�[:#%�i*+�M�S� &�6)(<H"� &�65,�� &:���S�5!$("*�("6?&�( % (<PF� B7( $:0 � 0
� 48�;&�48!)�5')#�� (��4<I(<��*+��A�!)�"'D��48�;B%�;6d� 6DAF� 45#��c45("*+�;6=48�;�S� �\J("L���#7&�("6.*+��� 6D')("*+�;6iJ�

/�� #%')(^(<!$�E( �5� &�("&�*+�^�]� 6D')("*+�@48�;�S� ��� 6D�5!)[�#��48� *+�^T+�;6)A�� *�� #%!)� �_2
#7H;�+!$( $:0�" �h�
48�;&�48!)�5')#�� ("&�*+� 45("*�(]A�(<!)'D�S*�(�/���& �4<I(<�^*+� 'D!$("&�6)#��4<I(<� *��e� 6)')("*+� 48�"!)!)� 6DAF�;&�*�� &N'D�
(E���R� 6D' JK �e��B%��&+��45(<!$!)�5H;("*+�"!�48�"!$!)� 6DAF�;&�*+� &�'D� �_2 #%H;�+!$( $:0�$ �O0

� � !)� B7(��4<I(<�](EA�!$�"'D�:48�;B%�;6�� � L����C�;6�A�!)��48� *�#7�S� &�'D�;6�*��C!)� 48�5A �4<I(<�^*+�e�S� &�k
6$(<H"� &�6�/_( �5� � 'D��*+�;6SA�(<!$'D�b*+�m�S� 6)���m�\J�;*���B%�r*+� �������	��
���5,G(m48�;&�48!)�5')#�� (��4<I(<�
*��EA�!)�"'D��48�;B%�;6 48�;�S�r��� T+�;6DAF� *+� #%!$� ����� 48�;&��)��&�'D�p*��i45(<!)!)�5H;("*��"!)� 65,.'D� � (
[<("&�')(<H"� � *��b#7&�'D!)�:*���� #%!S��� & JK ["� BG("*�#745#7�;&�("BU*+�b�S��*���BZ(<!$#�� (��4<I(<�+,tAF�5!$��#%')#7&�*+�
���:*�#��c45(<!���� A�!$�"'D�:48�;B%�n#7&�48!$� �S� &N')("BZ�S� &N'D��AF� B7(b���:*�#��c45(��4<I(<�@�;� #7&�'D!)��*�� �4<I(<�
*���&+� ["�;6h48�;��A��;&�� &N'D� 6Y48�"!)!)� 6)A��;&�*+� &N'D� 6Sa("6Y�S� &�6)(<H"� &�65,c')("B
48�;�S�\J� 48�;&�6D�5H;��# k
*���48�;� ("6?��� &�6)(<H"� &�6G#Z&N'D� B7#7H"� &N'D� 650

j��h/_("48'D�+,:� 6)')(M� 6D'D!$(<':J�5H;#7(S*��?48�;&�48!)�5')#�� (<!tA�!$�"'D�:48�;B%�;6SJ�h6)� �S� B7T�("&�'D��(���#748!)�<k
A�!)�"'D�:48�;B7�;6dPc("6D� ("*+�;6=� � �5["� &N'D�;65,c&�(���� *�#7*�(`� �RL:�+�Y�S�:*���B7(<!$#�� (M��A�!$��� � 48'D� �
48�;&�48!)�5')#�� (��4<I(<�i*��M����( �\J("L:��#7&�( *+�`� 6D')("*��;650 ���S� &N')("&�'D�+,c&+� 6)'D�C45("6D��(S/_��& �4<I(<�
*��@'D!$("&�6)#��4<I(<� *+�b� 6D')("*��;6 J�n!)�5Ac(<!)')#7*�(�6D�5H;��&�*+����� 6)' JK ����B%���n& I(<� 6D�5H;��&�*��o�
� 6)')("*+�+0�#=�;����48�;&�6D� L:� �� &�45#7("6�� 6D'D�C�lJ�5'D��*+���

� 6)�+AF�"!)')(t'D!$("&�6DA�(<!)� &�'D� �S� &�'D� !)� *+� 6 ("48')#%[�("6 ,�48�;�S�h4 J(<A�6)��BZ("6 �.�S� &�6)(<H"� #7!)�;65,
AF� B7(Y#7&N'D!$�:*�� �4<I(<�Y(`& JK ["� B�*�(Y!)� *+�U*+�t�"P	�D� 48'D�;6 *+�M4 J�;*�#%H"�M*+�;6348�;�SAF�;&+� &�'D� 6
&�("6G�S� &�6)(<H"� &�6G'D!O("&�6)��#%')#Z*�("6tL��+��65I(<��AF� L���� &+�;6tA�!)�"H"!$("�E("6G("�+'�J�;&+�;�S�;6 �

$-�



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

��
��	�����	 � # ��� � � � � &�'D!)�5H;(���� �"P	� � 48'D�na(�45("��("*�(�6$�+AF�5!$#%�"! 0
��
�� ��	 � # ��� � � � &�[:#Z(e��� �"P	�D� 48'D�EA�(<!$(S(E45("��("*�(�#7&�/ �5!$#7�"! 0

�� ��
�� ��	 VG�5� &�[:#Z( ��A�!�J�"A�!O#%�S45(<!)!)�5H;("*+�"!�A�(<!$(S(�45("��("*�(�#7&+/��5!$#%�"! 0
� 
 � � ��	 � # ��� � � � 
 &�#745#7( ���R�;�+'D!)�i45(<!)!)�5H;("*+�"!h&�(S�S� 6)��(E45("��("*�(�0

%
(<PF� B7( $:0 � �tXYA��5!O(��4<I�"� 6?("B%H"�"!�JK ')��#745("6UA�(<!O(S*+� 6)48!$#��4<I(<�i*+�M45(<!)!)�5H;("*+�"!$� 650

���������������  � ����'�J�;��(<'D� ��� ���� �
	
� � �  � � � � 
 	 � ��
� ���
/  ��� ��� 1�� !�0 �3u�� �SA�B7� *�(W&+�"')(��4<I(<� A�(<!O(W��� 48�;�SAF�;&+� &�'D�mT+�;6DAF� *+� #%!$� L:�+�
48�;&�48!)�5')#�� (����E(S�\J("L���#7&�(S*+�`� 6D')("*��;6?6)#7��A�B%� 650

� AF�5!$��#%'D�^(<P�!$#7! ("6E48�;&�48!)�5')#�� (��4<I�"� 6�*+�]A�!)�"'D��48�;B%�;6E(<�;6�A�!)�"H"!$("��("*��"!)� 6�*+�
(<A�B7#745(��4<I�"� 6 0

�	��� ��� � � � � 8 � ? ��� � ������� � 
 �98 ?!� � � � 8 �2? ��� � 6@�7A
� 48�;&�48!)�5')#�� (��4<I(<�\(<PF�5!)')(l*+�n��� � J�;*���B%�o*�� ����� �	��
 ����#7�SAcB7#745(r(l*�#76DAF�;&�#%Pc#7B7# k
� (��4<I(<� *��e���E(i�S�5')(�k #Z&N'D�5!)/_("48��48�;� �]�\J�;*���B%�+,FL:�+��AF�5!$�E#%'D��(��S��*�#��c45(��4<I(<�^*+�
/_��&�45#7�;&�("�S� &�'D� *�� � J�;*���B%�+0 �h���R6)#76D'D� �E( �"!$#%� &�')("*+� A��"!U�"P�� � 48'D�;6G����( �S�5')(�k
#Z&N'D�5!)/_("48�SJ�=*�#76DAF�;&�#%Pc#7B7#�� ("*�( 6D�"PC(G/��"!$��(U*�� ��� �S�5')(�k �"P�� � 48'D�+,NL:�+� J�=��� �"P	�D� 48'D�
L:�+�M*+� 6$48!)�5["�M��/_��&�45#%�;&�("�S� &N'D��*��M�;�+'D!)�;6U�"P�� � 48'D�;650

#=�;&�6)#7*��5!$("&�*+�C( 48�;&�48!$�5')#�� (��4<I(<��(<PF�5!)')( *+�h���fA�!$�"'D�:48�;B%�S*+�Y48�;�e��&�#745(��4<I(<�lJ�
&�� 48� 6)6�J(<!$#%�]#7*+� &�')#��c45(<!hL���("#76?("6hA�!)�"A�!$#%� *�("*+� 6�*+�E/_��&�45#7�;&�("�S� &�'D��*+�iA�!)�"'D��48�;B%�
L:�+�^#7�SAF�"!)')(@AF�5!$��#%')#7!�(<�rA�!)�"H"!O("��("*+�"!S*+�^(<A�B7#745(��4<I(<�m���:*�#��c45(<! 0 � 6$6)("6 A�!)�<k
A�!$#%� *�("*+� 6 65I(<��A�!)� 45#76)("�S� &�'D�?�;6=#7&�[�(<!O#7("&N'D� 6=L:�+�?��A�!)�"'D��48�;B%��#7��AQI�"��(<� �c��u���*+�
��� &�6)(<H"� &�6dL��+�?A��5!O48�"!)!)�G�C45("&�("B ,:48�;���CAF�"!.�8u�� �SA�B%�C(M�"!$*+� �f*�("6 �S� &�6$(<H"� &�650

� 6)6)("6YA�!)�"A�!$#%� *�("*+� 6�6 I(<�]("#Z&�*�(�*+�5'D�5!$��#7&�("*�("6hA�� BZ(i#7&�/ �"!$�E(��4<I(<�]L:�+� �]A�!)�<k
'D��48�;B%�^("48!)� 6)48� &�')(�a("6`�S� &�6)(<H"� &�6`("L:��("&�*+�]*+�]6D� �n� &N[�#%�+,FA�(<!$(]6D�5!$� � 45���SA�!$# k
*�("6d&�(�� &�'D!)�5H;(�0�#=�;�S� 48�;&�6D� L:� �� &�45#7(�,�AF��*+� �f48�;&�6$#7*+�5!$(<!Dk 6)�?�;6t45(<PF�	�45("B7T+�;6t*�("6
��� &�6)(<H"� &�65,"�;� &+� 6)'D�t48�;&�'D�8u�'D�+,N�;6345(<!)!)�5H;("*��"!)� 65,N48�;�S�M6)� &�*+�h�;6
���5')(�k �"P	� � 48'D�;6
L:�+�M���E(S(<A�B7#745(��4<I(<��AF��*+�`("6)6D��45#7(<!?(<�;6?�"P	� � 48'D�;6h(S'D!$("&�6)��#%')#%!�,�A�(<!O( � 6DAF� 45#��c45(<!
("6?A�!)�"A�!O#%� *�("*+� 6t*+� 6)6$( 'D!$("&�6)��#Z6)65I(<�+0

� 6D� 6)65I(<�p*+�i48�;�e��&�#745(��4<I(<�p/��"!$��("*�(^AF� B7( 'D!)�:45(@*+�;6e45(<!)!)�5H;("*+�"!)� 6oJ�]("6)6)#7�
����(��S�5')(�k 6D� 6$65I(<��*��CL����C*+� 6)48!)�5["�e(�6D� 6)6 I(<�i*+�C48�;�e��&�#Z45(��4<I(<��48�;&�6)')#%')�QJK *�( AF� B7(
'D!$�:45(r*+�;6S*�("*+�;650 � 6D')(r(<PF�"!$*�(<H"� � 48�;&�'D!$("6D')(o� &N'5I(<��48�;� �;�+'D!$("6S�+')#ZB7#�� (��4<I�"� 6
*��e!$�����8u�I(<�+,QL:�+�S(<� 48�;&�6)#Z*+�5!$(<!)� � �]A�!)�"'D��48�;B%�^48�;�S� ��� 'D��*+�^48�;�S�^�^�S�5')(�k
�"P�� � 48'D�+,c!)� 6D'D!$#7&�H"� � ("6GAF�;6)6)#%Pc#7B7#7*�("*�� 6 *+�M48�;&	�cH;�+!$(��4<I(<�pa(�6)� B%� 4�4<I(<�i*+�M��� A�!)�<k
'D��48�;B%��A�!:J�8k *+���c&�#7*�� �_2 #%H;��!$( $:0 & �O0

� (<PF�5!)')�+!$(e*�(e48�;&�48!)�5')#�� (��4<I(<�E*���A�!$�"'D�:48�;B%�;6U*����c&�#7*+�;6d*+� 6D'D�`�S��*+� #7�SA�B7#Z45(

$ '



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

� 	�	�����	�� �� � 6D' JK ����B7� ����	 
	 � ��� ��� �����
�  � �h�+'�J�;��(<'D��� � 	
� � � � � �h,� � � �  4F�/�
 � 	�� �	��
! � ���� � 
 F ���
 � 	 � � ��� 
 	 � ��
� � � � � �  � � �  4F�/�
 � 	�� ��
 �� 	 
 � 

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

� ���
/  ��� ��� 1�� 1 0 �.u:� �SAcB%�W*�(\&+�"')(��4<I(<� A�(<!$(W��� 48�;��A��;&�� &N'D�o45(<!$!)�5H;("*+�"!@L:�+�
48�;&�48!)�5')#�� (�(�4OT+�5H;("*�(i*+�M��� � 6D' JK ����B7��(S����(S�\J("L:��#7&�(S*��`� 6D')("*+�;6?6$#7�SA�B%� 6 0

*�(<!�a("6`(<AcB7#745(��4<I�"� 6`(�AF�;6)6)#%P�#ZB7#7*�("*+�`*+� 48!$#7(<!Y�;6`45(<PF�	�45("B7T+�;6Y*+�S45("*�(]�S� &�6)(<H"� �
�_2 #%H;��!$( $:0�) �O,c*+���S�:*���( A���*+�5!U� 6)48�;BZT+�5!?(�48�;&�48!$�5')#�� (��4<I(<�iAc(<!$(�45("*�(���� *+� B%� 6
*��e("48�"!$*��]48�;� (]6)��(�6D� � �("&�')#745(�, � � ["���S*+�e� 6D')(�� 6)48�;B7T�(]6D�5!Y/�� #%')(i("��'D�;��(<')# k
45("��� &N'D��A�� B7�eA�!)�"'D�:48�;B7��&�(S#%H;&+�"!��("&�45#7( *+� 6D')(S#7&+/��"!$��(��4<I(<�+0d-
(<!O(S�S�5/ � #7'D�+,�����(
(<AcB7#745(��4<I(<� 48!$#7(C���fA�!O#7�S� #%!)�M45(<!$!)�5H;("*+�"! ,�L:�+� J�h� &�'D!)�5H;�+�`(<��A�!)�"'D�:48�;B7��� ��#Z6)6D�"! 0
�eJK , � 6)6)��A�!$#7��� #%!)�i45(<!$!)�5H;("*+�"!���')#7B7#�� (�(^#7&+/��"!$��(��4<I(<� *�#Z6DAF�;&�#%P�#7BZ#�� ("*�( AF� B%�^T+�;6 k
AF� *+� #7!)�+,Q("BOJ� � *�(^#7&+/��"!$��(��4<I(<� *�#76)A��;&�#%P�#7B7#�� ("*�(SAF� B7(](<A�B7#745(��4<I(<�+, A�(<!$( 48!O#7(<!M���
6)�5H;��&�*+��45(<!)!$�5H;("*+�"!�L:�+�`A�!)�;6$6D�5H;�+�C(<':J��(<�EA�!)�"'D��48�;B%��!)� 48�5A�'D�"!�0

�?�C48�;&�'D�8u�'D�e*+� 6)')(M#7&+/�!$(�k � 6D'D!$��')�+!$(Y*+�UA�!)�"'D��48�;B%�;6d(`�S�5')(�k #7&�'D�5!)/�("48�hA�!)�"AF�"!Dk
45#7�;&�("*�(rAF� B%�;6EA�!)�"'D��48�;B%�;6EAF��*+� ("#7&�*�(m6D�5!]�+')#7B7#�� ("*�(r(m[tJ(<!$#%�;6E& JK ["� #76�*+�p(<P�6 k
'D!O("4�4<I(<���

� (<�\&QJK ["� B`*+�W("B%H"�"!O#%')�S�W*+�\45(<!)!)�5H;("*��"! ,`��("&�#%A���B7("&�*+�o*�#%!)� 48')("�S� &�'D�r�;6
6D�5!)[�#��48�;6U*+� T+�;6DAF� *+� #%!$�+,��SL:�+�YA�!)�"AF�"!$45#%�;&�(�( �\J(�u�#Z��( ���8u�#7P�#7B7#7*�("*+�G��("6
#7�SA�BZ#745(Y��48�;&�T�� 45#7�S� &�'D��*+�h��� #7&�'D�5!)/_("48�h��("#Z6.48�;�SA�B%�8u+(M�h*+��("B7H"�"!$#%')�S�
(�*+� 6D� ��A�� &�T�(<!UAF�"!G45("*�(�45(<!)!)�5H;("*��"! �

� (<�m&QJK ["� Bt*+�;6S48�;�SAF�;&+� &�'D� 6��+')#ZB7#�� ("*+�;6 48�;�S�rA�(<! �("�S�5'D!)�;6SA�(<!O(p45(<!$!)�5H;(�k
*+�"!)� 6 H"� &=J�5!$#Z48�;65,d�mL:�+�]� ��P��"!O(p&QI(<�rA�!)�"AF�"!$45#%�;&+��')("&�')( ���8u+#%P�#7B7#Z*�("*+� J�
�S� &+�;6Y48�;�SA�B7�8u:�+,�AF�;#76G� 6)6)� 6)�5!)[:#��48�;6�(<A�!$� u+#7��("� k 6D� ��("#76h*�("6�� &N')#Z*�("*+� 6
� �S�5!)H"� &�'D� 6����:*+� BZ("*�("6��

� (<�o&QJK ["� B?*�(r6D� B%� 4�4<I(<�l*+� ��� 45(<!)!$�5H;("*+�"! ,t� 6)48�;B7T�#Z*+�r*+�b����(nPc#%P�B7#%�"'D� 45(
6D�5H;��&�*���(SA�!)�"A�!O#%� *�("*+�Y*+� 6D� �)("*�(�0

�h��� 6)#76D'D� �E(�48�;�SAcB%�8u:�+,
J�U48�;&�["� &�#%� &�'D�U� 6D'D!$�+')�+!O(<! �Y6)#76D'D� �E(�&+� 6)'D� 6 'D!��� 63&QJK ["� #765,
H;(<!O("&N')#7*��i��� � 6DAF� 48'D!)��*��C�"A �4<I�"� 6Y("*+� L:��("*+�ra("6�*�#7["�5!$6)("6?&�� 48� 6)6)#7*�("*�� 650Gjh� 6D'D�
���:*+�]�"P�'��� � k 6)��&+�;6YA�!)�"'D��48�;B%�;6`*+�S48�;�e��&�#745(��4<I(<�b("6`*�#%["�5!$6)("6h[<("&N')(<H"� &�6C!)� 48�<k
&�T+� 45#7*�("6Ca("6�48�;&�48!)�5')#�� (��4<I�"� 6h(<PF�5!)')("65,�� &�'D!)�C("6�L���("#Z6��

� (C45B7(<!O(C6D�5A�(<!O(��4<I(<�e� &�'D!)�h#7&N'D�5!$/�("48�h���S�5')(�k #Z&N'D�5!)/_("48�`6)#7�SAcB7#��c45(Y(MA�!$#7�S� #%!O(
!)� *���� #Z&�*+�<k (`(<�M� 6)6)� &�45#7("B ,N&�� 6D'D�?45("6D�+,�*���("63�"AF�5!$(��4<I�"� 6dA�(<!$(Y!$� 48�5P��5!d�U� &�k
[:#Z(<! �S� &�6)(<H"� &�65,�'D� &�*+�C48�;�S�MAc(<!��("�S�5'D!)�e(<A�� &�("63�C�"P	�D� 48'D��L:�+�?48�;&�6D')#%')��#
(��S� &�6$(<H"� � �

$-"



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

Aplicação Aplicação

Sessão de comunicação

Meta-sessão de comunicação
Pr

ot
oc

ol
o

Pr
ot

oc
ol

o

Configuração Configuração

Aplicação Aplicação

Configuração Configuração

Pr
ot

oc
ol

o

Pr
ot

oc
ol

oMeta-mensagens

Mensagens

(a)

(b)

2 #%H;��!$( $:0 & �nVG�����8uFI(<�o� � A�!)�"'D��48�;B%�;6E*��b48�;����&�#745(��4<I(<��� �_(�� A�!$�"'D�:48�;B%�l48�;�S�
���5')(�k �"P	� � 48'D� *�(`6D� 6$65I(<��*+�G48�;�e��&�#Z45(��4<I(<��� ��P � 45(<PF�	�45("B7T+�;63�?��� &�6)(<H"� &�6d*+�G48�;&�k
'D!$�;B%��48�;�S�i���5')(�k �"P	� � 48'D�;6Y*�("6?�S� &�6)(<H"� &�6 0

$-$



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

Rede

Protocolo

Aplicação

Enviar Receber

Enviar Receber

C
on

tr
ol

o

Emissor Receptor

C
on

tr
ol

o

Mensagem

Fábrica

Carregador

Fábrica

Mensagem

Mensagem Mensagem

Mensagem

Mensagem

Carregador

2 #%H;��!$( $:0�) � -.!$�"'D�:48�;B%�;6�(<PF�5!)'D�;650

� AF�;6)6)#%P�#ZB7#7*�("*+�G("48!$� 6)45#7*�(S*+�M("*�(<A�')(<!G�S/_��&�45#%�;&�("��� &N'D��*+�`��� � J�;*���B%�S*+�
�������	��
� �8,+'D� &�*���48�;�S� 48�;&�6D� L:� �� &�45#7(e��("#%�"!dA��;6$6)#%P�#7BZ#7*�("*+�=*+�?!)� ��')#7B7#�� (��4<I(<�
� � *�#7/ �5!)� &�'D� 6U6)#%')��(��4<I�"� 6��

� ��("#%�"!)� 6iAF�;6)6)#%Pc#7B7#7*�("*�� 6e*��@(l("*�(<A�')(��4<I(<� AF�:*+�5!�6D�5!�/ � #%')(�*+�@��� �S��*+�
*�#7& �("�E#748�+,N*��+!O("&N'D�?(C�8u:� 45� �4<I(<�e*+��A�!)�"H"!$("�E(�,NAF�"! �"AF�;6)#��4<I(<�e(M����(C("*�(<A+k
')(��4<I(<�i48�;� Pc("6D�M&+���S� 45("&�#Z6)�S��*+�`T+�5!$("& �45( �;�^� � B7#7&�H;��(<H"� &�6=� 6DAF� 45#7("B7# k
� ("*�("650

�	��� ��� � AD? 8 �L? � � � � ��L��L� � � 8 �2A � � � ? �7A
%
("B=48�;�S�r("48�;&N'D� 48� 48�;� A�!$�"'D�:48�;B%�;6e'D!$("*�#745#%�;&�("#76 ,
(p48�;&�48!)�5')#�� (��4<I(<�m(<PF�5!)')(p*+�
A�!)�"'D�:48�;B7�;6iAF��*+�@6)�5!]��')#7B7#�� ("*�(oA�(<!$(l48�;&�6D'D!$��#%!iA�!)�"'D�:48�;B7�;6i� 6)'D!$(<')#��c45("*+�;6 0 �
45("*�(C�S� &�6$(<H"� � J�h("6)6D��45#7("*+�����f48�;&��)��&�'D��*+�?45(<!$!)�5H;("*+�"!)� 6t("&�#7&�T�("*+�;65,N48�"!$!)� 6 k
AF�;&�*�� &�*+�i45("*�(����^, (i��� *+�;6Y&QJK ["� #76�*�� T��;6DAF� *+� #%!)�;650 � ��("&�*+�i!$� 48�5P�#7*�(�,F� �
45("*�( 45("��("*�(@*+�ET+�;6DAF� *+� #7!)�]� A�!$#7��� #%!)�]45(<!)!)�5H;("*+�"!oJ���8u�� 45�+')("*+�+,3B7#%PF�5!)')("&�*��
�5["� &�')��("B7��� &N'D�^(p6)��(p45(<!)H;(�0 �d6D')( J�]��� 6D�5H;��&�*+�p45(<!$!)�5H;("*+�"!SL����iA�!$�;6)6D�5H;�+�
Ac(<!$( �E&QJK ["� B 6)�5H;��#7&�'D�M�M("6)6)#7� 6)��48� 6)6)#7[�("�S� &�'D�"0

-
(<!O(`6D�5!3AF�;6)6 JK ["� B�("&�#7&�T�(<!
*�#%/ �5!$� &N'D� 6345(<!)!$�5H;("*+�"!)� 6.&�(h�"!$#7H"� � *+�U����(Y�S� &�k
6$(<H"� � �+')#7B7#�� ("� k 6D� � 
� ��� ��
 	�������"� � �
$#��C% � 
S("&�#7&�T�("*+�;6
A�� BZ(�(<A�BZ#745(��4<I(<�M&+�YA�!)��48� 6)6D�
� �E#76)6D�"! 0 #t("*�(`45(<!$!)�5H;("*+�"!Dk /<J(<P�!$#745(pJ���8u:� 45��')("*+�C&+�MT+�;6)A�� *�� #%!)�`48�"!)!)� 6DAF�;&�*�� &N'D�
&��SA�!)��48� 6)6D�S� ��#76$6D�"!G*��+!$("&�'D�`��� &�[:#7��*�(S�S� &�6)(<H"� � �`'D� � 48�;�S�E/���& �4<I(<��48!$#7(<!
�^45(<!)!$�5H;("*+�"!CL:�+�S#%!�J(�6D�5!Y�8u:� 45�+')("*��b&+�]*+� 6D')#7&+�+,Q6)� � ("B7'D�5!$(<!`�;6`45(<!)!)�5H;("*+�"!$� 6

$ &



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

� 	�	�����	�� ���2 J(<P�!$#745(���	��	 � ��� ���������
�  � �3u�� �SA�B%� � ��	
#h,��� � 
� ��� ��
 	 � � G 
��
 
 � 
�� 
 	 
 %( � ���C%	� � ��
� ,��� 	�
 	 � ���	��
! ��@G����� 
 	 �� � 

���%� � � ,��� 	 � �&� ��% F���
�� 	 � �����CBD% F� � � ��
���%� � � ,��� 	 � �&� ��% F���
�� 	 � �����CBD% F� � ����

000
���%� � � �� 	 � �&� ��% F���
�� 	 � �����CBD% F� � ����

� 	��
000

��
�� � 	 # ���3u�� �SA�B7� � � ������� � � �
� ���
/  ��� ��� 1���� 0 �.u:� ��A�B%��*+�C&��"')(��4<I(<�iA�(<!O(���� 45(<!$!)�5H;("*+�"!Dk /<J(<P�!$#745(EA�(<!$(S�i� &N[�#%�
*��M����(S�S� &�6$(<H"� � &:��� A�!)�"'D��48�;B%��48�;� [=J(<!$#Z("6G45("��("*�("650

/<J(<P�!$#Z45(?48�"!)!)� 6)A��;&�*+� &N'D� 6Ga("6345("��("*�("6
#Z&+/ �5!O#%�"!)� 6
&+� � �;6345(<!$!)�5H;("*+�"!)� 6 ��J(�48!O#7("*+�;6
AF� B7("6h45("��("*�("6Y6)��A��5!O#%�"!)� 650?- (<!$(����5/ � #7'D� J�eA�(<!$("�S�5'D!O#�� ("*+�]48�;� ��45(<!)!$�5H;("*+�"!
/<J(<P�!$#Z45(^*�( 45("��("*�(@#7&+/��5!$#%�"!`��48�;� �;6e45(<!)!)�5H;("*+�"!)� 6e*�("6�45("��("*�("6C6$�+AF�5!$#%�"!)� 65,
L:�+�M48�"!)!$� 6DAF�;&�*+� � a(��S� &�6)(<H"� � �_2 #%H;�+!O( $:0�* �O0

�?�p� &N')("&�'D�+, (<�r48�;&�'D!�J(<!$#%�n*+�@L:�+��("48�;&N'D� 48� 48�;� A�!)�"'D��48�;B%�;6e'D!$("*�#Z45#%�;&�("#765,
45� �D("6?A�!)�"A�!$#7� *�("*+� 6tL����M�"/ �5!$� 48� � 65I(<�i("B%'D�5!$("*�("6?')("&N'D�i� � ')#%AF��48�;�S��� � 48�;&�k
48!$�5')#�� (��4<I(<��AF� B7(`("*�#��4<I(<�C�h6)�+P�6D')#7')��#��4<I(<�`*+�?45("��("*�("65,:(�48�;&�48!)�5')#�� (��4<I(<�S(<PF�5!)')(`/_( �
48�;� L:�+�Y( ("*�#��4<I(<�S*+�`����(e45("��("*�(S6)#7H;&�#��cL:�+�?(<AF� &�("6t( ("*�#��4<I(<�S*+�Y��� H"!$("�^*+�
BZ#%PF�5!$*�("*+�ba(b48�;&���H;�+!$(��4<I(<�p*+� A�!)�"'D��48�;B%�+,3(<�@("48!$� 6)48� &N')(<!���� ')#%AF�b*+��A�!)�"A�!$#%�8k
*�("*+�bL:�+� AF�:*�� 6D�5!����:*�#��c45("*+�+,t6D� &�*+�m� 6$6)(rA�!)�"A�!$#%� *�("*+� 48�;&�48!)�5')#�� ("*�(���("#76
')(<!O*+�"0


 6D'D�pAF�5!$��#%'D�iL��+�]����(bA�#7B7T�(^*+�iA�!)�"'D�:48�;B7�;6e6)� �D(p��("#76�� 6D'�J(<["� B=� &N'D!$��*�#7/ �8k
!$� &N'D� 6i(<A�B7#745(��4<I�"� 65,t("���S� &�')("*+�o("6�A��;6$6)#%P�#7BZ#7*�("*+� 6�*+� #7&�'D�5!Dk �"AF�5!$(��4<I(<�o6D� � L:�+�
Ac(<!$(E#76$6D�E6D� �)(i&�� 48� 6)6�J(<!$#%��(E#7&�6D')("B7(��4<I(<��!)� �S�"')(�*+�CA�#ZB7T�("6G*+��A�!)�"'D��48�;B%�;65,F48�;�S�
J��A�!)� 48�;&�#�� ("*��SA�� BZ("6t!)� *+� 6G("48')#%[<("650

� ��� � �
�������� � !$#%'&!"� � �� � ��� ����.��! �
�	������ � �2? � ��� �������
� 48�;&�48!)�5')#�� (��4<I(<� *+�bA�!$�"'D�:48�;B%�;6�*+�b48�;�e��&�#Z45(��4<I(<�l#7&�'D!)��*���� (�&+� 48� 6)6)#7*�("*+�b*+�
(�[�("BZ#7(<!S48�;&�*�#��4<I�"� 6S6D�"P�!)�^T�#76D'�J�"!$#Z("6�*+��A�!)��48� 6)6D�;6 ,.')("&N'D�mB7�:45("#76 48�;�S�r!$� �S�"'D�;65,
&��;�S� ("*�("�S� &�'D�^L���("&�'D�\a(b!)� 48�5A �4<I(<�p��� &�'D!)�5H;(n*+����� &�6)(<H"� &�650p- (<!$(p�@�5/�� #%'D�+,
'��� � L:�+�]6D�5!S(<!$��( �5� &�("*�("6e!)�5A�!)� 6D� &�')(��4<I�"� 6S')("&N'D�r*�(pT�#76)'�J�"!$#7(bB7�:45("B=48�;�S�r*�("6
T�#76D'�J�"!$#7("6t!$� �S�"')("6G!)� B7�5[�("&�'D� 650

� ��P��"!O(p(rT�#76D'�J�"!$#7(nB%��45("BtAF�;6)6)(n6D�5!E48�;&�T+� 45#7*�(n48�;� �8u+("48')#7* I(<�m� (<!O��( �5�8k
&�("*�(r*+�^/��"!$��(m(r'D�"!O&�(<!����c45#%� &�'D� 6E("6E�"AF�5!$(��4<I�"� 6E*+� 48�;&�6)��B%')(r!$� B%�5[�("&�'D� 65,t("6

$-)



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

T�#76D'�J�"!$#7("6G!)� �S�"')("6h(<A�� &�("6GAF�:*�� � 6D�5!Y48�;&�T+� 45#7*�("6�*+�C���E(S/ �"!O��(E(<A�!$� u+#7��("*�(�,
!$� ��&�#7&�*��M/ !O(<H;�S� &N'D�;6G!)� 48�;B7T�#7*��;6d*+�Y�S� &�6$(<H"� &�6t'D!)��45("*�("6tA�(<!$(e� �5/ � #7'D�+0 #=�;�S�
48�;&�6D� L�� �� &�45#7(�,�("6t!)�5A�!)� 6)� &N')(��4<I�"� 6?'��� � L��+�`6D�5!G("*�� L���("*�("6d')("��PtJ� � Ac(<!$( 6D�5!)� �
� &�[�#7("*�("6G48�;�S�E/ !$(<H;��� &N'D�;6�/�("45#ZB7�S� &�'D�`!)� 48�;&�45#7B7#�J(<["� #7650

-
(<!O(G�G�5/�� #%'D�+, J�d48�;�e��� �?!)� 45�+!$6D��(?&YJ�����5!)�;6Q*+� 6)� L�� �� &�45#Z(UA�(<!$(?!)�5A�!)� 6D� &�')(<!
�5["� &�'D�;6��bA�!$����u:�;6E*+�@T�#Z6D'�J�"!$#7("65,=L����b� � A�!)�"'D�:48�;B7�;6i*+�bH"!$�+AF�r!)� 6)��B7')("� � �
["� 48'D�"!$� 6 *+�@&YJ���S�5!)�;6�*+�n6D� L�� �� &�45#7(�0 - �"!]�8u�� �SA�B%�+,���� ["� 48'D�"!@*+�p&YJ���S�5!)�;6
*��Y6)� L�� �� &�45#Z(e&:��� A�!)�"'D��48�;B%�S*+�`*�#%/_��65I(<�e45("��6)("B7��� &N'D�`�"!$*�� &�("*�(�!)�5A�!)� 6D� &�')(S(<�
��� 6)�S�S'D� �SAF���

� ( T�#76)'�J�"!$#7(]*+�E�S� &�6)(<H"� &�6`!)� 48�5Pc#7*�("6`AF�"!C��� A�!)�:48� 6$6D�+, L:��("&�*+� (<!O��( �5�8k
&�("*+��&+�E!)� 48�5A�'D�"! �

� ����(@48�;&�*�#��4<I(<�p&+� 48� 6)6�J(<!$#Z( 6D�"P�!)��(bT�#Z6D'�J�"!$#7(^*+�@!)� 48�5A�'D�"!eA�(<!$(@( � &�'D!)�5H;(
*�(S�S� &�6$(<H"� �^,cL:��("&�*+�S(<!$�E( �5� &�("*+�i&�� 6D')( �

���b�S� 6$�S� 'D� �SAF�+, �p&YJ���S�5!$�]*��E6D� L:� �� &�45#7( !$� B7(<')#%["� (<�bA�!)�:48� 6$6D� � ��#76$6D�"!C#7&�k
45BZ�QJK *+�S&+���S� 6$�S�S["� 48'D�"!hL:��("&�*���#76D�;B7("*+�S!$�5A�!)� 6D� &�')( �

� (YT�#76D'�J�"!$#Z(?*+�t�S� &�6)(<H"� &�6 � &N[�#7("*�("6
AF�"!
��� A�!)�:48� 6$6D�hL:��("&�*��h(<!$�E( �5� &�("*+�
&+�S� ��#76$6D�"! �

� �h#Z*+� &N')#��c45("*+�"!�J��&�#748��*�(��S� &�6)(<H"� � L���("&�*+�?� � 48�;&��)��&N'D�Y48�;� ����(h#7*+� &�k
')#��c45(��4<I(<��*+�S� ��#76)6)�"! � �

������')#7B7#�� (<!.(��S� 6)��(`� 6)'D!$�+')�+!$(C*+��*�("*��;6.A�(<!$(C*�#%/��5!)� &N'D� 6 �"P	�D� 48')#%["�;6 �"A�')#7��#�� (�k
6)��L:�+�5!e�p� 6)A�(��48�n�:45�+Ac("*+�+,.L����5!��p'D� �SAF�p&�� 48� 6)6�J(<!$#%�n(<�r6D� �lA�!)��48� 6)6)("�S� &�'D�
AF� B%�;6U("B7H"�"!$#%')�S�;6U!$� B%�5[�("&�'D� 650

- �"!�J� � ,"A��5!O*+�8k 6D� � � 45B7(<!)��� (��d6)�"P�!)�5')��*+��AF�5!$*+�8k 6D�=(GAF�;6)6)#%Pc#7B7#7*�("*��
*+�d��("&�# k
Ac��B7(<! 45("*�(�����(M*�� 6D')("6 � &�')#7*�("*�� 6.� � 6D�5A�(<!$("*+�+,:48�;�f���"P	�D� 48')#%["�e*��?�S��*�#��c45(<!
��48�;��A��"!$')("�S� &N'D��*+� A�!)�"'D��48�;B%�+0 -
�"!?�8u�� �SA�B7�+,�&����RA�!)�"'D�:48�;B7��*+�M*�#%/_��65I(<�e�"!Dk
*�� &�("*�(M48�;�S�e� *+� 6)48!$#%'D�CA��5!O*+�8k 6D�?(��"AF�"!)')��&�#7*�("*+�U*+��*�#Z6D')#7&+H;��#7! (e48�;&�*�#��4<I(<��*+�
� &�'D!)�5H;(�*�(E#Z*+� &N')#��c45(��4<I(<��*�(E�S� &�6$(<H"� �^0 
 6D'D�i("48�;&�'D� 48�SAF�"!$L����C(��"A�')#Z��#�� (��4<I(<�
*�("6 [=J(<!$#Z("6 � &N')#7*�("*+� 63&�����(Y�S� 6)��(h� 6D'D!$��')�+!$(Y*+�U*�("*+�;636)#Z�SA�B%� 65,"L:�+�EJ�U�`["� 48'D�"!
*��M&hJ���S�5!)�;6?*+�M6D� L:� �� &�45#7(�,�& I(<� J�C�:45��B7')("*�(�0

����(@("B%'D�5!$&�(<')#7[�(^Ac(<!$( ( !$�5A�!)� 6D� &�')(��4<I(<�p*��ET�#76D'�J�"!O#7("6`L����E& I(<�b!$� L��+�5!�� 6D'D�
A�!)� 6)6)�+AF�;6D'D� J� (n� &:���S�5!$(��4<I(<�m�8u�A�B JK 45#%')(n*+�]�5["� &N'D�;6�(<�;6�L:��("#76S65I(<�m(<'D!$#7P��QJK *+�;6
#Z*+� &N')#��c45("*+�"!)� 6WJ��&�#748�;6 * - � 9�)-*.- 0njh� 6D'D�^�S��*+�+,CJ�]AF�;6)6 JK ["� B.�"/��5!)� 48�5!S�"AF�5!$(��4<I�"� 6
�E("#76G*+�M("48�"!$*��E48�;� �E48�;&�48� #%'D�E(<P�6D'D!O("48'D�E�MAF�"!)')("&�'D�E��("#76?("*+� L���("*�("6�a(SAF�;6 k
6$#%P�#7B7#Z*�("*+�S*+�]("*�(<A�')(��4<I(<�o(p*�#%/��5!)� &�'D� 6e("B7H"�"!$#%')�S�;650r-
�"!�J� �^,=#76D'D�n#7�SA�B7#Z45( ����(
��� &+�"!����c45# �� &�45#Z(o*�(r�+')#ZB7#�� (��4<I(<�o*+�;6�!)� 45�+!$6D�;6 ,t����(n["���@L:�+�b(r!$�5A�!)� 6D� &�')(��4<I(<�
J�b��� &+�;6S48�;�SA�("48')(r� J� A�!)� 45#76D�n��� �S� 45("&�#Z6)�S�r6)�+A�B7� �S� &N')(<!SAc(<!$(nB7#7��#%')(<!e�
� 6)A�(��48�E*+�M(<!$�E( �5� &�("�S� &�'D��&+� 48� 6$6�J(<!$#%�+0

� � !)� 6)���S�+,c� 6D'5I(<��� � 48�;& ��#%'D�i*���("6?&+� 48� 6)6$#7*�("*+� 6hL����C6D�CA�!)�5'D� &�*+� � T�(<!Dk
���;&�#�� (<! �

� � 5'��� ��5I�%")� ,7� � , � �2��%�"1�����I ," ��# ,���%7����% -1,&� � % ��0 5I�1� % -��"%I#��B� � % ��0(" � � %7� ����" , ,
0;���1�",7$ ��0 +*�10 , �G�"�85I��� � �,&% ���%")�G%I# ,.0;���I "� #�%7� �"��� -�% �%�����I "����.

$-*



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

� �"/ �5!$� 48�5!`')#%AF�;6h*��e*�("*��;6h(<Pc6D'D!$("48'D�;6`L:�+��AF�;6)6$("� 6)�5!Y��')#7B7#�� ("*+�;6?A�(<!$(]*�# k
["�5!$6)("6�(<A�B7#745(��4<I�"� 6��

� �"A�')#7��#�� (<!E� 6)6D� 6i')#%AF�;6�*+�p*�("*+�;6E'D� &�*+�o� � 48�;&�')(�("B%H;��&�6�A�!$� 6)6)�+AF�;6D'D�;6
L���("&N'D�pa(E6)��(S�+')#7BZ#�� (��4<I(<�+0

j��Y�S��*+��(�!)� 6DAF�;&�*��5! (C� 6)'D� 6d!$� L���#Z6)#%'D�;65,�A�!)�"AQI�"�8k 6D�Y����(C!)�5A�!)� 6)� &N')(��4<I(<�S*+�
Ac("6)6D�;6Y�ST�#76D'�J�"!O#7("6Y*+� A�!)��48� 6)6D�;6`6D�"Pr(]/��"!$��(]*+�S48�;�SAF�;&+� &�'D� 6`L��+� � 6)48�;&�*�("�
(n6)��(b� 6D'D!O�+')�+!$(p#7&�'D�5!$&�(�,.AF�"!e/ �"!$�E(p(pAF��*+�5!)� � 6D�5!��+')#7B7#�� ("*+�;6M� � 6)#7')��(��4<I�"� 6
*�#%["�5!$6)("650^XY6M')#7A��;6M�i48�;�SAF�;&+� &�'D� 6M!)� 6$��B%')("&�'D� 6C/��"!$��("� ( #7&+/�!$(�k � 6D'D!$��')�+!$(^*+�
!$�5A�!)� 6D� &�')(��4<I(<�i*+�MT�#76D'�J�"!$#7("6U*��`A�!)��48� 6)6D�;650

�	�����
� � � � � � ���4� ? � A
� #7&+/�!$(�k � 6D'D!$��')�+!$(C*��h!$�5A�!)� 6D� &�')(��4<I(<�E*+�`T�#76)'�J�"!$#7("6dA��5!O��#%'D�h!)�5A�!)� 6D� &�')(<!G#7*+� &�')#���k
45("*��"!)� 6M*+�SA�("6$6D�;65,Q/�!$(<H;�S� &�'D�;6C*+�ST�#Z6D'�J�"!$#7("6`B%��45("#76Y�S/�!$(<H;�S� &�'D�;6M*+��T�#Z6D'�J�"!$#7("6
H;B7�"P�("#7650

#t("*�(SA�("6$6D�WJ� #7*+� &�')#��c45("*+��48�;�S�]��� &YJ���S�5!)�E*��C6D� L:� �� &�45#7(E&�(ET�#76)'�J�"!$#7(S*+�
��� A�!)��48� 6)6D�+0���� /�!$(<H;�S� &�'D��*��bT�#76D'�J�"!O#7(nB%�:45("BG!)�5A�!)� 6D� &�')(m��48�;&�T+� 45#7�S� &�'D�
*�� ��� A�!)�:48� 6$6D�^6D�"P�!)� �;6YA�("6)6)�;6Y!)� ("B7#�� ("*+�;6YAF�"!Y�;�+'D!)�;6YA�!)�:48� 6$6D�;6Y��48�;�S�^')("B
48�;&�6)#76D'D�Y� � ��� �;�^��("#Z6U#7*+� &�')#��c45("*+�"!)� 6t*+�YA�("6$6D�;6t� � 48�;&��)��&�'D� 48�;� �;6G#7*+� &�k
')#��c45("*+�"!)� 6S*+�;6 A�!)�:48� 6$6D�;6�(<�;6�L:��("#76 6D�^!)�5/��5!)� �^0 �h� / !$(<H;��� &N'D�o*��]T�#76D'�J�"!$#7(
H;B7�"P�("B=!)�5A�!)� 6D� &�')(p�r48�;&�T+� 45#7�S� &�'D�rAF�"! A�(<!)'D�^*+�]��� A�!)��48� 6)6D�r*+�;6e/ !O(<H;�S� &�k
'D�;6]*+�nT�#76)'�J�"!$#7("6EB7�:45("#76i!)� ��&�#7*+�;6�AF�"!��;�+'D!)�;6��n48�;�S� ')("B J�r��� 48�;&��)��&N'D� *+�
/�!$(<H;�S� &�'D�;6M*+�ST�#Z6D'�J�"!$#7("6YB%��45("#76Y� � 48�;&��)��&�'D� 48�;� �;6M#7*+� &�')#��c45("*��"!)� 6Y*+�;6YA�!)�<k
48� 6$6D�;6C(<�;6ML:��("#76`6)�S!)�5/ �5!$� �^0�VG� B7(<')#7[�("�S� &�'D�pa(]!)�5A�!)� 6D� &�')(��4<I(<�@48�;�S�b&YJ���S�5!)�;6
*�� 6)� L�� �� &�45#Z(�, � 6D'D� 6`'D! �� 6M')#%AF�;6`*+� � &N')#7*�("*+�S48�"!)!)� 6DAF�;&�*+� � !)� 6)A�� 48')#7[�("�S� &�'D��(
&YJ���S�5!)�;6U*+��6D� L�� �� &�45#7(�#76D�;BZ("*+�;65,�["� 48'D�"!)� 6��C��(<'D!$#��5� 6 0

� 45("*�(@��� *+� 6)'D� 6�'D! �� 6e')#%AF�;6�*+�E� &�')#7*�("*+� 6 , 48�"!$!)� 6DAF�;&�*+� � *+�;#76�')#%AF�;6C*+�
6)�5!)[:#��48�;6��

� ��� 48�;&��)��&�'D�^�;&�*+�S�;6`/�!$(<H;�S� &�'D�;6`AF�:*�� � 6D�5!M#7&�6D�5!O#7*+�;6h��L����eAF��*+�S6D�5!
48�;&�6)��B7')("*+��L���("&N'D�pa(E#7&�45B7��6 I(<� *��`/ !$(<H;��� &N'D�;6��

� ���q/�!$(<H;�S� &�'D� L:�+�mAF�:*��n6)�5!b#7&�6D�5!O#7*+� &+� 48�;&��)��&�'D�W�;� ��6)("*��WA�(<!$( �
#7&�'D�5!)!)�"H;(<! �

�iL��+�",+Ac(<!$(S45("*�(�')#7A��+,�!)� 6$��B%')( � � �
� ��� 48�;�SAF�;&+� &�'D�C(<A�!$� 6D� &N')("&�*+�E("��P��;6G�;6?6D�5!)[�#��48�;6��
� [=J(<!O#%�;6G48�;�SAF�;&+� &�'D� 6?L:�+�M("48')��("� (<A�� &�("6G48�;�S�E/�!$(<H;�S� &�'D�;650

�?�oL:�+� !$� 6DAF� #%')( a(m!)�5A�!)� 6D� &�')(��4<I(<��*+� Ac("6)6D�;65,U(m#7&�/ !$(�k � 6)'D!$�+')�+!$(n#7&�45B7��#=�;6
6)�5H;��#7&�'D� 6G48�;�SAF�;&+� &�'D� 6��
� ��� ������_� � ��	:� 0 VG�5A�!$� 6D� &N')(E��� J��&�#748�SAc("6)6D�+0

& +



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

t=0

(a)

(b)

(c)

(d)

2 #%H;��!$( $:0 �,+ �GVG�5A�!)� 6D� &�')(��4<I(<�]*��CA�("6)6)�;650 �_(����h� Ac("6)6D��� ��P��U� J��B%')#%A�B%�;6=A�("6$6D�;6��
�_4��U6D� L�� �� &�45#7(�48�;&�')#7&���(�*+�`A�("6)6)�;6����_*!�=48�;&��)��&�'D�E*+�`A�("6$6D�;650

� �� � � �� ����� � ����� ��� 0 VG�5A�!)� 6)� &N')(^��� 48�;&��)��&�'D�^L���("BZL��+�5!`*+� A�("6$6D�;6h�S�"A�')#7��# k
� ("*+� A�(<!$(e!)�5A�!$� 6D� &N')(<!U���R48�;&��)��&�'D��AF� L:�+� &+� *+�hA�("6)6D�;6t& I(<�S&+� 48� 6)6$(<!$#7(�k
�S� &�'D�C48�;&�6D� 45�+')#7["�;650

/ 	�� ���	�� �� �o� 	�� ��� � ��� 0 VG�5A�!$� 6D� &N')(�'D��*+�;6=�;6dAc("6)6D�;6=*+�h���fA�!$�:48� 6)6)�e(<':J�`���
*+�5'D�5!$��#Z&�("*+�CAc("6)6D�+,�6D� &�*+�WJ��')#7B�AF�"! �8u�� �SA�B7�+,�A�(<!O(M!)�5A�!$� 6D� &N')(<!tA�("6$6)("*+�;6
45("��6)("#76 0

� �c� ���
�����o�
	 �
��� ����� 0 V?�5A�!)� 6D� &�')(b��� 48�;&��)��&N'D�p(<!)P�#%'D!cJ(<!$#%� *+��Ac("6)6D�;65,
!)� ��k
&�#7&�*���&:��� 6�J� 48�;��A��;&�� &N'D�r(l/���&�45#%�;&�("B7#Z*�("*+�b*+�;6]*+�;#Z6i("&�'D�5!$#%�"!)� 6 0 J�
� J��&�#Z48�b48�;�SAF�;&+� &�'D�iL:�+��AF�:*���6D�5!��S��*�#���45("*+�^AF� B7(^#7&�45B7��65I(<� *+��&+� ["�;6
A�("6)6D�;6G�CL����`A���*+�M6D�5!�#7&N'D�5!$!)�"H;("*+�+0

�?� L:�+�r!)� 6)A�� #7')( a(W!)�5A�!)� 6)� &N')(��4<I(<� *+�r/ !O(<H;�S� &N'D�;6p*+�mT�#Z6D'�J�"!$#7("6^B%��45("#765,Y(
#Z&+/ !O(�k � 6D'D!$�+')�+!O(e#Z&�45B7��#c�;6?6D�5H;��#7&N'D� 6?48�;�SAF�;&+� &N'D� 6 �
/ � ���c��	:�����o��_� � ��	�� 0 V?�5A�!)� 6D� &�')(E��� J��&�#748�S/�!$(<H;�S� &�'D�iB%��45("B ,�#7&�45BZ��#7&�*+�e���

#7*+� &�')#��c45("*+�"!G*��`A�!)��48� 6)6D���M���E(SL���("BZL��+�5!U!$�5A�!)� 6D� &�')(��4<I(<��*��`A�("6)6D�;650

� �� � � �� ����� � �����c��	:��� ��� 0 VG�5A�!)� 6D� &�')(U[=J(<!O#%�;6 /�!$(<H;�S� &�'D�;6 B%��45("#765, #7&�45B7��#Z&�*+� [tJ(�k
!$#%�;6d#7*+� &�')#��c45("*+�"!)� 6d*+�?A�!)�:48� 6$6D�;6 �Y����(�L���("B7L����5! !)�5A�!$� 6D� &N')(��4<I(<�S*+��A�("6 k
6D�;650

� �c� ���
�����o�
	 �1� ���c��	:�����c� 0 VG�5A�!$� 6D� &N')(?��� 48�;&��)��&N'D��(<!)P�#%'D!�J(<!O#%�=*��./ !O(<H;�S� &�k
'D�;6 B7�:45("#76 0 J�@�nJ��&�#748�G48�;��A��;&�� &N'D�=L��+� A���*+�.6D�5!
�S��*�#��c45("*+�UAF� B7(U#Z&�45B7��65I(<�
*+�M&+� ["�;6?/�!$(<H;�S� &�'D�;6G�CL:�+�`AF��*+�`6D�5!�#7&�'D�5!)!)�"H;("*��+0

�?�oL:�+�^!)� 6)A�� #7')(Wa(m!)�5A�!)� 6D� &�')(��4<I(<��*��^/ !$(<H;��� &N'D�;6i*+� T�#76D'�J�"!O#7("6 H;B%�"P�("#76 ,d(
#Z&+/ !O(�k � 6D'D!$�+')�+!O(e#Z&�45B7��#c�;6?6D�5H;��#7&N'D� 6?48�;�SAF�;&+� &N'D� 6 �

& �



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

p

p

p’

p’’

p

p’

p’’

(a)

(c)

(b)

2 #%H;��!$( $:0 �-� �YV?�5A�!)� 6D� &�')(��4<I(<�b*�(]T�#Z6D'�J�"!$#7(�*+�S��� H"!$�+AF�+0 �_(�� �d6DAF� 45#��c45(��4<I(<� *+�
T�#76D'�J�"!$#7("6=#7&�*�#%[:#Z*���("#763��("#Z6=��� #7*�� &N')#���45("*+�"!U*+��A�!)�:48� 6$6D��� ��P��.� 6DAF� 45#��c45(��4<I(<��*+�
T�#76D'�J�"!$#7("63#Z&�*�#%[�#7*���("#Z6 ��("#76 � J��B%')#%AcB%�;6 #Z*+� &N')#��c45("*+�"!)� 6.*��UA�!)��48� 6)6D�;6�� �_4��3*�#%/��5!)� &�k
'D� 6 � 6)A�� 45#��c45(��4<I�"� 6S*+�^T�#76D'�J�"!O#7("6CAc(<!$(n*�#%/��5!)� &N'D� 6 #7*�� &N')#���45("*+�"!)� 6e*+�]A�!)��48� 6)6D�;65,
48�;� �"A�')#7��#�� (��4<I(<�+0

/ � ���c��	:�����o��_� � ��	�� 0 V?�5A�!)� 6D� &�')(���� J��&�#748�?/ !$(<H;��� &N'D�hH;B%�"P�("B ,�#7&�45B7��#7&�*+�t���
#7*+� &�')#��c45("*+�"!t*+�hA�!)��48� 6)6D�e�`����(eL���("BZL��+�5!=!)�5A�!$� 6D� &N')(��4<I(<��*���/�!$(<H;�S� &�'D�;6
B%��45("#7650

� �� � � �� ����� � �����c��	:��� ��� 0 VG�5A�!)� 6D� &�')(o[tJ(<!$#%�;6E/ !$(<H;��� &N'D�;6iH;B%�"P�("#76 ,t#Z&�45B7��#7&�*+�
[=J(<!O#%�;6]#7*+� &�')#��c45("*+�"!)� 6]*+�pA�!)��48� 6)6D� �r����(lL:��("B7L:�+�5!i!$�5A�!)� 6D� &�')(��4<I(<� *+�
/ !O(<H;�S� &N'D�;6hB%��45("#7650

� �c� ���
�����o�
	 �1� ���c��	:�����c� 0 VG�5A�!$� 6D� &N')(?��� 48�;&��)��&N'D��(<!)P�#%'D!�J(<!O#%�=*��./ !O(<H;�S� &�k
'D�;6MH;B%�"Pc("#7650 J� � J��&�#748� 48�;�SAF�;&+� &�'D�EL:�+�SAF�:*+�S6D�5!��S�:*�#��c45("*+�]AF� B7(^#7&�k
45B7��65I(<��*��C&+��["�;6?/ !O(<H;�S� &N'D�;6�H;B%�"P�("#Z6t�CL����`A���*+�`6D�5!?#Z&N'D�5!)!$�"H;("*+�+0

XY6 48�;&��D��&N'D�;6 *+�t/�!$(<H;�S� &�'D�;63*+�=T�#76D'�J�"!$#7("6 ')("&�'D�MB%�:45("#Z6 48�;�S�`H;B7�"P�("#76 A���*+� �
("#Z&�*�(�6D�5!`6)���D� #%'D�;6Y(�����(E�"A�')#7��#�� (��4<I(<�^*+�](<!$��( �5� &�("��� &N'D�b��')#7B7#�� ("*+�+,�� 6D')(<PF�8k
B7� 48� &�*+� ��� B7#Z��#%'D� #7&+/��5!$#%�"!YA�(<!$(]�;6`Ac("6)6D�;6`!)�5A�!)� 6D� &�')("*+�;6���["�5!C!$�5A�!)� 6D� &�')(��4<I(<�
H"!cJ(��c45(b&�("6�2 #%H;�+!$("6 $:0 �,+ , $:0 �-� � $:0 � � �O0 �?�@� &N')("&�'D�+,.#76D'D�@#7�SAF� *+��L:�+�E&+� ["�;6
A�!)�:48� 6$6D�;6d6)� �D("�R("48!)� 6)48� &�')("*+�;6G(<�S6)#Z6D'D� ��(C6)� � L:�+�h("6=T�#76D'�J�"!$#7("6d6D� �)("� 6$#7&�48!)�<k
&�#�� ("*�("65,�AF� B%� L��+�pJ�M(<AF� &�("6U�+')#ZB7#��QJ(<["� B�� � ("B%H;��&�6=48�;&�'D�8u�'D�;650���� 6D'D�C*�#Z(<H"!$("��("6
("6�B7#7&�T�("6`T+�"!$#��5�;&�')("#76M!$�5A�!)� 6D� &�')("� ( �"!$*+� &�(��4<I(<�p'D�"')("Bd*�("6CT�#76)'�J�"!$#7("6Y�i("6�45("# k
u+("6t�;6t/�!$(<H;�S� &�'D�;6U!)�5A�!)� 6)� &N')("*+�;6 0dX � 6DA�(��48��*+�Y(<!$��( �5� &�("��� &N'D����45�+A�("*��eAF�"!
� 6)')("6G!)�5A�!$� 6D� &N')(��4<I�"� 6bJ�MA�!$�"A��"!O45#%�;&�("BF(<�E&YJ�����5!)��*+�M48!$���5� 6�*+�;6G*�#Z(<H"!$("��("650

& �



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

p

p

p’

p’’

p

p’

p’’

p

p’

p’’

p

p’’

p’

p

p’

p’’

p

p’

p’’

p

p’

p’’

(c)

(b)

(a)

2 #%H;��!$( $:0 � � � V?�5A�!)� 6D� &�')(��4<I(<�C*�(`T�#76D'�J�"!$#7(�*+�G��� A�!)��48� 6)6D�+0��_(�� �d6DAF� 45#��c45(��4<I(<�M*+�
Ac("6)6D�;6`��("#76`��� #Z*+� &N')#��c45("*+�"!`*+� A�!)��48� 6)6D���	��P ��� 6DAF� 45#��c45(��4<I(<� *+� A�("6)6)�;6`��("#76
� J��B%')#%A�B7�;6 #7*�� &N')#���45("*+�"!)� 63*+�UA�!$�:48� 6)6)�;6����_4�� *�#%/ �5!$� &N'D� 63� 6)A�� 45#��c45(��4<I�"� 6 *+�UAc("6)6D�;6
Ac(<!$(S*�#%/��5!)� &�'D� 6G#7*+� &�')#��c45("*+�"!$� 6U*+�MA�!)��48� 6)6D�;6?48�;� �"A�')#7�E#�� (��4<I(<�+0

& �



������� � � � � � � � �� �

�	������� �K�98 � �D�� � ��� ��� � �7� ��7AE? � � �
� #Z&+/ !O(�k � 6D'D!$�+')�+!O(`*+�?!)�5A�!)� 6D� &�')(��4<I(<�e*+�hT�#76D'�J�"!O#7("6.#7&�45BZ��#+("#7&�*�(C��� 'D�5!$48� #7!)��')#7A��
*��b6D�5!)[�#��48�+,tL��+�bA���*+� 6D�5!i��6)("*+�mAc(<!$(r�8u�'D!$("#%!E*+�;6i48�;&��)��&N'D�;6i*+� /�!$(<H;�S� &�'D�;6
*��hT�#Z6D'�J�"!$#7("65,�')("&N'D��B7�:45("#76t48�;�S� H;B%�"Pc("#765,�#7&+/��"!$��(��4<I(<� 6D�"P�!)�Y("6U("48')#%[�#7*�("*+� 6dP�B%�<k
L:�+� ("*�("6�a(i� 6DAF�5!$(�*+��/�!$(<H;�S� &�'D�;650 ���;�S� ("*�("�S� &�'D�",`J� AF�;6)6 JK ["� B 6)(<PF�5!hL:��("#76��;6
#Z*+� &N')#��c45("*+�"!)� 6U*+�;6GA�!)��48� 6)6D�;6U!)� 6)A��;&�6�J(<["� #76UAF� B%� P�B%��L:�+� #%�S*+�M("48')#%[�#7*�("*+� 6 0

� &�L:��("&�'D�m��6D�5!$[:#��48��L��+�bA��5!O��#%'D�^P�B%��L:�+� (<!E("48')#%[�#7*�("*+� 6pa(m� 6DAF�5!$(m*�(m6)(�k
')#Z6D/�(��4<I(<�]*+�e����(E48�;&�*�#��4<I(<�]*+��#7&�45B7��65I(<�E&:��� 48�;&��)��&N'D��*+�e/ !$(<H;��� &N'D�;6hAF�5!$��#%'D�
48�;&�48!)�5')#�� (<!d("6 !)� 6D'D!$#��4<I�"� 6.*+�?6D�5H;��!$("& �45(M*+�G��� 6)#76D'D� �E(�,;AF�"!.�8u:� ��A�B%�+,N(<��'D� 6D')(<!
("6dA�!�J�8k 48�;&�*�#��4<I�"� 6t&����E(M� &�'D!)�5H;(C�"!O*+� &�("*�(�,:� 6D'D�h')#%AF�C*+��6)�5!)[:#��48�CAF�5!$��#%'D�?'D� 6D')(<!
48�;&�*�#��4<I�"� 6 !)� B7("45#7�;&�("*�("6S48�;� (p[�#%[�("45#Z*�("*+�]*+�^��� 6)#76D'D� �E(�,.AF�"!e�8u�� �SA�B7�+,d(<�
#Z*+� &N')#��c45(<!M��� A�!$�:48� 6)6)�bL�����& I(<� !)�5'D!$("&�6)��#%'D�E��� &�6)(<H"� &�6`�EA���*+�5!�J(]AF�"!)')("&�'D�
'D�5!d/�("BZT�("*+�+0 J�oAF�"!)')("&�'D�lJ�+')#7B+Ac(<!$(`#7*+� &�')#��c45(<! ("6 6)#%')��(��4<I�"� 6 � �fL:�+��J�?&+� 48� 6)6�J(<!$#%�
�5/�� 48')��(<!h����(S�e��*�("& �45(S*+�C[:#76)')(S&���� 6$#76D'D� ��(�*��M6)#7&�48!)�;&�#76)�S�e[:#7!)')��("B 0

�	������� � � � 8 � A �1� ? � ������� � � � � AD? �� 8$� � <�	?  8 �
J� ("#7&�*�(]A��;6$6 JK ["� B3!)�5A�!)� 6D� &�')(<!C/�!$(<H;�S� &�'D�;6�*+�iT�#76D'�J�"!$#Z(]/��+')��!$(�, �bL:�+�E6$#%H;&�#��c45(
L:�+�G65I(<�`/�!$(<H;�S� &�'D�;6 *��GT�#76D'�J�"!$#Z("6
B7�:45("#763L:�+�G("#7&�*�(Y& I(<�M65I(<�M48�;&�T+� 45#Z*+�;6.��("6.L:�+�
48�;���eAF��*+� � *+�5'D�5!$��#7&�(<! � !)� 6)��B7')("*+��*+�Y("B%H;��&�6 A�!$�"'D�:48�;B%�;6U6 I(<��!)�5A�!)� 6D� &�')("*+�;6
*��M�S�:*���(SAF�:*+�5!$� � 6D�5!?��("&�#7A���B7("*+�;6 0

� 6D')(l!)�5A�!$� 6D� &N')(��4<I(<�RJ�n�"A�("45(W(<':J�m(<�W�S�;�S� &�'D�W� �qL:�+� J�r!)� 6)�;B%[:#Z*�(m�n6D�
'D!O("&�6D/��"!$��(l� �qT�#76D'�J�"!O#7(oAc("6)6)("*�(�0 �t'�J��� 6)6D�r�S�;�S� &�'D�+,`*+�;#76]/�!$(<H;�S� &�'D�;6 *+�
T�#76D'�J�"!$#7(Y(<AF� &�("6 A���*+� � 6D�5!=48�;�SA�(<!$("*��;6.A�(<!$(C( ["�5!$#%H;��(<!=6D�?A���*+�5! I(<�`[�#%! (M� 6D')(<!
!$� B7("45#%�;&�("*+�;6 0

#t("*�(n/�!$(<H;�S� &�'D� J� !)�5A�!)� 6)� &N')("*+�m48�;���m��� A�(<! ��� � � �O,=� � L������ J�b����(
�5')#ZL��+�5')(�,;L:�+�=AF�:*+�=6D�5!3L���("B7L����5! �"P	�D� 48'D�`� �C��� [�("B%�"!3B J�"H;#Z48�+0
jh�;#76 /�!$(<H;�S� &�'D�;6
*��tT�#76D'�J�"!$#7(�� 6D'5I(<�M!$� B7("45#%�;&�("*+�;6 6D�UAF�;6)6$�+� � (h��� 6)��(Y�5')#7L:�+�5')(Y�t� � AF� B%�`�S� &+�;6
��� *+� B%� 6U��[<("B%�"!?B�J�"H;#748�lJ�M["�5!$*�("*�� #%!)�+0

� !)� 6)�;B7� �4<I(<��*+�`���R/�!$(<H;�S� &�'D�E*+�MT�#Z6D'�J�"!$#7(�/���')�+!$(e'D!$("&�6D/��"!$��(�k ��&:���R/�!$(<H<k
��� &N'D�n*+�ET�#Z6D'�J�"!$#7( B7�:45("B 0^- (<!$(@�b�5/�� #%'D�+,�J��&�� 48� 6)6�J(<!$#%�p�+')#7B7#�� (<!C��� 6)�5!)[:#��48�@*+�
!$� 6D�;B7� �4<I(<�+,GL:�+� /_(��45(o48�;� L���� 'D�:*��;6E�;6E/ !$(<H;��� &N'D�;6]*+�bT�#76D'�J�"!$#7(n/_�+')�+!O(r!)� B7(�k
45#7�;&�("*+�;6eAF�;6)6)("� 6D�5! !)� 6D�;B%[�#7*+�;6e*+�^�S��*+�n48���5!)� &�'D�"0o� 9:� 4�4<I(<� &�0('m#7B7��6)'D!$( (
��')#7B7#�� (��4<I(<�M*+�G��� A�!)�"'D��48�;B%�C*+�G48�;&�6D� &�6D�+,�A�(<!$(`!)� 6)�;B%["�5!./�!$(<H;�S� &�'D�;6d*+�GT�#76D'�J�"!$#7(
/_�+')�+!O(M��6)("*+�;6 � � *��5A�� &�* �� &�45#7("6.*+���"!$*+� �fA�(<!$(C(C� &N'D!$�5H;(�*+�h�S� &�6)(<H"� &�65,NAF�5!Dk
�E#%')#7&�*+� (S�"!$*�� &�(��4<I(<�i*+�`� &�'D!)�5H;("6�!)� B7(<')#%[<("�S� &�'D�C( �;�+'D!$("6?� &N'D!$�5H;("650

� ��� � ��� % � ��� &!"�
�d6D'D�@45(<A JK ')��B%�o(<A�!)� 6D� &�')(o��� 48�;&��D��&N'D�l*+�b#7&+/�!$(�k � 6D'D!O�+')�+!$("6SAc(<!$(o*+� 6)� &N["�;B%[�# k
��� &N'D�n*+�EA�!)�"'D�:48�;B7�;6e48�;&���H;�+!�J(<["� #76 0b� #7&+/�!$(�k � 6D'D!$��')�+!$( ��("#Z6CP?J("6$#745(b*+����&+���
L:�+�M65I(<�i48�;�SAF�;&+� &N'D� 6�*+������� �	��
� � �M48�;���EAF�:*�� � 6D�5!?48�;��P�#7&�("*+�;6 0

& '



������� � � � � � � � �� �

� #7&+/�!$(�k � 6D'D!$��')�+!$(M*+��A�!)�"'D��48�;B%�;6=P�("6D� #7(�k 6)�h&�(�(<P�6D'D!$("4�4<I(<��*��?A�!)�"'D��48�;B%�;6t*+�
48�;�e��&�#Z45(��4<I(<�@48�;�S� ��B%'D!)�;6`*+����� ����u:� *����S� &�6)(<H"� &�6M��*+���c&+����� 48�;& �D��&�'D�
*��M48�;�SAF�;&+� &N'D� 6rJ�+'D� #76UAc(<!$(S����( [<(<!$#%� *�("*��M*+�`A�!)�"'D��48�;B%�;650

� #7&+/�!$(�k � 6D'D!$��')�+!$(b*��EA�!)�"'D��48�;B%�n� &�48�"!$(��)(n("#7&�*�(@&�����( A�!O#7�S� #%!$( �5')(<A�(�, (
48�;&�48!)�5')#�� (��4<I(<�S*�("6.A�!�J�"A�!$#7("6 �S� &�6)(<H"� &�6d48�;�S� 48�;�SAF�;&+� &N'D� 6=L:�+�G�;6d!)� 6DAF� 48')#%["�;6
A�!)�"'D�:48�;B7�;6U��("&�#%A���B7("� (<'D!O( [.J� 6h*+�Y��� 48�;&��)��&�'D� *��Y6)�5!)[:#��48�;65,+�`&����E(e6)�5H;��&�*�(
�5')(<Ac(�,�(S48�;&�48!)�5')#�� (��4<I(<�E*�("6=��� &�6)(<H"� &�6U48�;�S��48�;��A��;&�� &N'D� 6U("48')#%["�;6?L��+�`�S��*�# k
��45("� ��� 6D')("*+�i*+��A�!)�"'D��48�;B%��(<'D!$(�[.J� 6Y*+�C��� 48�;&��D��&N'D�E*��M6D�5!)[�#��48�;650

- � BZ(i(<PF�5!)')�+!O(E*�(i48�;&�48!)�5')#�� (��4<I(<� *+��A�!)�"'D��48�;B%�;65, *�("&�*��pa(i(<AcB7#745(��4<I(<�](EAF�;6 k
6$#%P�#7B7#Z*�("*+�?*+�`6D� B7� 4545#%�;&�(<!?L:��("#76t��48�;�SAF�;&+� &�'D� 6G("6)6)�:45#7("*��;6G(S45("*�(��S� &�6)(<H"� �^,
'D�"!O&�(�k 6D�MAF�;6)6 JK ["� B (�48�;&�48!)�5')#�� (��4<I(<�]*+�`A�!$�"'D�:48�;B%�;6?48�;&	��H;�+!�J(<["� #Z650

� 48�;&�48!$�5')#�� (��4<I(<�e(<PF�5!)')(@J�?(C45(<!$("48'D�5!�JK 6D')#Z45(ML����UA��5!O��#%'D�tL��+�G(M� 6DAF� 45#��c45(��4<I(<�
#Z&�48!)� �S� &�')("BF*�(�L:��("B7#Z*�("*+��*��h6D�5!$[:#��48� 6D� �)(e/ � #%')(e(<'D!$(�[.J� 6?*��Y����(�#Z&N'D�5!)/_("48�`6)#7� k
AcB%� 6t�C�S��*���B7(<!�0

2
#Z&�("B7�S� &�'D�M(<A�!)� 6D� &�')(�k 6D�e(�#7&+/�!$(�k � 6D'D!$��')�+!$( *+�`!)�5A�!$� 6D� &N')(��4<I(<�]*+�MT�#Z6D'�J�"!$#7("65,
L:�+�h(<���"/��5!)� 48�5!G48�;�SAF�;&+� &�'D� 6t&+� 48� 6)6�J(<!$#7�;6 A�(<!O(C(e48�;&�48!)�5')#�� (��4<I(<��*�(���("#%�"!$#Z(C*+�
A�!)�"'D�:48�;B7�;6�*+�^*�#%/_��65I(<�p'D�"!$&�(nAF�;6)6 JK ["� B=(r48�;&�48!)�5')#�� (��4<I(<�o� � 6)�5A�(<!$("*+�r� #7&�'D�5!Dk
�"AF�5!$(��4<I(<�i*+�C48�;�SAF�;&+� &�'D� 6?45(<!)!$�5H;("*+�"!)� 6?*�#%["�5!$6D�;650

& "



� ��������
	��� �

� ��� � � �<� � � � �<� ��� � 
 � �� � � ��� � �

� ��� 
 �<���� � �� � ���

� ��� �
	��� % ��� � ���
V?� 48�"!)!)� &�*��ra("6h#7&+/�!$(�k � 6D'D!$��')�+!$("6?*���48�;�SAF�;&+� &�'D� 65,FA�!)�"'D��48�;B%�;6h��!$�5A�!)� 6D� &�')(��4<I(<�
*�� T�#76D'�J�"!O#7("65,�AF��*+�.(<H"�"!$(�(<A�!)� 6D� &�')(<!Dk 6D�t����(U48�;&�48!$�5')#�� (��4<I(<�`*+�.A�!)�"'D��48�;B%�;6
48�;&	��k
H;��!�J(<["� #76 *��G*�#%/_��65I(<� ��J(<["� B 0 �d6D')(M48�;&�48!)�5')#�� (��4<I(<�e�5/�� 48')��("*�(�&�(YA�B7(<')(</��"!$��( � � � �
!$� 6)��B%')(S&�(S#Z&+/ !O(�k � 6D'D!$�+')�+!O(e*��M48�;����&�#745(��4<I(<����J(<["� B �*573 � ���:0

XY6.�"P	�D� 48')#%["�eA�!$#7&�45#%A�("B+*+� �*573 � ���bJ�h6)�5!d����(�48�;&�48!)�5')#�� (��4<I(<�S*+��!)�5/��5!��� &�45#7(
*�( � 6DAF� 45#��c45(��4<I(<�E(<A�!$� 6D� &N')("*�(EL:�+� �

� �S�;6D'D!)�YL:�+��(C� 6DAF� 45#��c45(��4<I(<�S*+����� A�!)�"'D��48�;B%� 48�;&	��H;�+!cJ(<["� B�AF��*+�?6D�5!t48�;&�k
48!)�5')#�� ("*�( �

� �S�;6D'D!)�=� � L����=�S� *�#7*�(?("6 #7&�/ !$(�k � 6)'D!$�+')�+!$("6 *+� 6D� &�["�;B%[�#7*�("6
6)�+AF�"!)')("� � 6)6)(
48�;&�48!)�5')#�� (��4<I(<���

� �+')#7B7#��5�@("B%H"�"!$#7')�S�;6]6)#7�SA�B7� 65,GL����p(<AF� 6)(<!^*�( 48�;�SA�B7�8u�#7*�("*+�@#7&�'D!)��*���� #7*�(
AF� B7( AF�;6)6)#%P�#ZB7#7*�("*+��*+�M48�;&	��H;�+!O(��4<I(<��AF�5!$��#%')("� �
� ����(S(�[�("B7#Z(��4<I(<�E�"P	�D� 48')#%[<(�*�(S6)��(S48�"!$!)� 4�4<I(<���
� ����(p��("#76�A�!)�"/_��&�*�(b48�;�SA�!)�5� &�6 I(<�n*�("6CAF�;6)6)#7P�#7B7#7*�("*+� 6`*+�]48�;&	��H;��k

!$(��4<I(<�EAF�"!UA�(<!$'D�C*+�;6UA�!$�"H"!$("��("*+�"!)� 6?*+�C(<A�B7#Z45(��4<I�"� 6��
� *�#76DAF�;&�#7P�#7B7#��5������(SA�BZ(<')(</ �"!$�E(�A�(<!$(�A�!)�"'D�"')#%A�(<H"� � !�J(<A�#Z*�(S*+�C(<A�BZ#745(��4<I�"� 6

L����b')#%!)� � A�(<!)')#Z*+�o*�(l48�;&	��H;�+!O(<P�#7B7#7*�("*+�",d*+�p�S��*+��(lL����bAF�;6)6)("� 6D�5!
')#%!$("*�("6?48�;&�45B7��65I�"� 6?(�#7&�48�"!)AF�"!$(<!U� � /��+')��!$("6U["�5!$65I�"� 6 0

� ��P��"!O(`��6)��A��"!$'D�G(M!)� *+� 6 � � H"!$("&�*+�?� 6)45("BZ(C6D� �)(M(C���"')#%[�(��4<I(<� #7&�#Z45#7("B�A�(<!$(
� 6)'D�G'D!$(<P�("B7T��+,"� 6D')(M48�;&�48!)�5')#�� (��4<I(<�e& I(<�`A�!)�5'D� &�*+�U6D�5! ����(Y6D�;B7� �4<I(<�`H;B%�"Pc("B�A�(<!$(Y�
A�!)�"P�B%� ��(?#7&�48�"!)AF�"!$("&�*��U'D�:*�("6
("6
45(<!$("48'D�5!�JK 6D')#Z45("6
*�� 6D� �+J(<["� #Z650
-
�"! �8u�� �SA�B%�+,<& I(<�

& $



� ����� ����� 	�� � �	� � �

Rede de comunicação de objectos

Ordenação

Difusão fiável

Gestão do grupo

Acordo

2 #%H;��!$( &�0 � � � 6)'D!$�+')�+!$(]*+������(]A�#7B7T�(i*+�SA�!)�"'D�:48�;B7�;6M48�;�SA�B%�5')("��� &N'D��48�;&	��H;��k
!O("*�(�0

J��48�;&�6)#7*+�5!O("*�( (^AF�;6)6)#7P�#7B7#7*�("*+��*+�SAc(<!)')#��4<I(<�b� � 6)�+P+k H"!O�+AF�;6Y�E(b6)��(^AF�;6D'D�5!$#%�"!
�)��& �4<I(<�+0

% ("��P=J� � & I(<�pJ�t�"P	�D� 48')#%["�M*+� 6D')(YA�!$�"A��;6)')(�*+�U48�;&�48!$�5')#�� (��4<I(<�C*+�U��� A�!)�"'D��48�<k
B7�e48�;&	�cH;�+!�J(<["� B *+�`*�#%/_��65I(<� ��J(<["� B �+')#ZB7#�� (<!=�;6U("B%H"�"!$#%')�S�;6U�E("#76=���c45#%� &�'D� 6U48�;&�T+�8k
45#Z*+�;6.A�(<!O(C45("*�(����f*+�;6dA�!)�"PcB%� ��("6.L:�+� J�h&+� 48� 6)6�J(<!O#%�C!)� 6)�;B%["�5! 0.-
�"!d�8u�� �SA�B7�+,.J�
��')#7B7#�� ("*+� ��� 6)#Z�SA�B%� 6=A�!)�"'D��48�;B%�E*��Y48�;&�6D� &�6D��Ac(<!$( �5/ � 48')��(<!?(S�"!$*+� &�(��4<I(<��'D�"')("B
*��M�S� &�6)(<H"� &�6 0

� 6D')(n48�;&�48!)�5')#�� (��4<I(<� J�^/ � #7')(@� � 'D! �� 6�45("�E("*�("6�*+�^48�;�SAF�;&+� &�'D� 6ST+�;6DAF� *+� # k
!$�;65,�� � 48�;&��D��&N'D��48�;�R�;6t!)� 6)A�� 48')#7["�;6G45(<!)!)�5H;("*+�"!$� 65,�6D�"P�!)�`���R48�;�SAF�;&+� &�'D�M*+�
*�#%/���65I(<�S*+�`�"P	�D� 48'D�;6��_2 #%H;�+!O( &�0 � �O0

X 48�;�SAF�;&+� &�'D�C*+�M*�#%/_��65I(<�S*+�C�"P	� � 48'D�;6?�5/ � 48')��(E*���("6t')(<!$�5/�("6�A�!$#7&�45#%A�("#76��
� 6D�5!$#7("BZ#�� (��4<I(<�+,3�;� 6D� �D(�,.48�;&�["�5!$65I(<�m*��;6��"P�� � 48'D�;6S*+�i�iAc(<!$(@��� !)�5A�!)� 6D� &�k

')(��4<I(<�i�8u�'D�5!$&�(E(<A�!)�"A�!$#Z("*�( (S6D�5!?'D!$("&�6)��#%')#7*�( �
� 'D!$("&�6)�E#76)65I(<�M*�("6d�S� &�6)(<H"� &�6.!)� 6)��B%')("&N'D� 6d*�(M6D�5!O#7("B7#�� (��4<I(<�C(<'D!O( [.J� 6U*��;6.�S�8k

45("&�#76)���;6G*+�M48�;�e��&�#745(��4<I(<��*�#76DAF�;&QJK ["� #Z650

�hB J� �f*�#76)6D�+,;� 6)'D��48�;�SAF�;&+� &�'D�GA�!)�"AF�"!$45#7�;&�(`��� �S� 45("&�#76)�S�MAc(<!$(`�C*�#Z(<H;&+�;6D')#748�
(<A�!)� u+#7��("*+��*��`/�("B7T�("6G*+�`A�!)��48� 6)6D�;6 0

� 45("��("*�( *+�n� &�'D!)�5H;( ��J(<["� BhAF�5!$��#%'D�p� 6DAF� 45#��c45(<!^("6�!)� 6D'D!O#��4<I�"� 6]!)� B7(<')#%[<("6
a(l� &�'D!)�5H;(W*+�n�S� &�6)(<H"� &�650f- (<!$(l� �5/ � #%'D� 'D� �qL:�+�p� &�*+�5!)�	�45(<!^�;6]A�!$�"P�B%� ��("6
!$� B7("45#%�;&�("*+�;6348�;�fAF�5!$*�(h�G*��+A�BZ#745(��4<I(<�`*+�G�S� &�6)(<H"� &�6.&+�M45("&�("B�*��G48�;����&�#745(��4<I(<�
P�J("6)#748�M�G�e("48�"!$*+�eL���("&�'D��a(C!)� 48�5A �4<I(<� *+�G�S� &�6)(<H"� &�6 A�(<!O(`A�!)�5["� &�#7! #7&�48�:�5!��� &�45#7(
&�( A�!)� 6D� & �45(E*+�`/�("BZT�("650

� � 6D'D!O(<'�J�5H;#Z(mH"� &=J�5!$#745(mA�(<!$(p!)� 45�+AF�5!$(��4<I(<�o*���AF�5!$*�("6e48�;&�6)#76D'D� &�(n!$�5'D!$("&�6 k
�E#76)65I(<�S*�("6U�S� &�6)(<H"� &�650.� *��+A�B7#Z45(��4<I(<�oJ�`�5[�#%')("*�(S(<!$�E( �5� &�("&�*+�S����(e!)�5A�!)� 6D� &�k

&-&



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

')(��4<I(<�i*+�;6G#7*+� &�')#��c45("*��"!)� 6t*�("6U�S� &�6)(<H"� &�6U!)� 48�5P�#7*�("6U("&N'D�5!$#7�"!$�S� &�'D�`�M(S(<'D�;��# k
45#Z*�("*+�rJ�e48�;&�6D�5H;��#7*�(�!)� 48�"!)!$� &�*+�na(E!)� ��&�# I(<�E*+����� L:�GJ�"!$��� *��C!)� 48�5A �4<I(<�^("&�'D� 6
*�( � &N'D!)�5H;(�0

� 45("��("*�(`*��=�"!O*+� &�(��4<I(<�M*+�U�S� &�6$(<H"� &�6 AF�5!$��#%'D�d� 6DAF� 45#��c45(<!3!)� 6D'D!O#��4<I�"� 6 !)� B7(�k
')#7[�("6?a(h�"!$*+� � *��=� &�'D!)�5H;(M*�("63�S� &�6)(<H"� &�6 � �f45("*�(`��� *+�;63*+� 6D')#Z&�(<'�J(<!$#%�;650 - (<!$(
���5/ � #7'D�+,:!$�5'�J� �R("6t�S� &�6$(<H"� &�6 � � 'D!��("&�6$#%'D��(<':J�`L����?'D��*�("6d("6d�;�+'D!$("6=�S� &�6$(<H"� &�6
� &:���S�5!O("*�("6G48�;�S��*+�5AF� &�* �� &�45#7("6U*+�`�"!O*+� � 'D� &�T�("� 6)#7*+� � &�'D!)�5H;�+� 650

� � 48�;&�6D� L:� �� &�45#7( *�(l�+')#7B7#�� (��4<I(<�l*+�p/ !$(<H;��� &N'D�;6^*+�pT�#76D'�J�"!O#7(m/_�+')�+!$(oA�(<!$(
� 6)A�� 45#��c45(<!�!$� 6D'D!$#��4<I�"� 6Y*+�e� &N'D!$�5H;(]� � !$� B7(��4<I(<�^(E�;�+'D!O("6Y� &N'D!)�5H;("6`48�;&�48�"!)!)� &�'D� 65,
� 6)')(m45("��("*�(o'D� � L���� 6D�5!i45(<A�( �@*+�^!)� 6D�;B%["�5!�T�#76D'�J�"!O#7("6e/��+')��!$("6S� � T�#Z6D'�J�"!$#7("6
B7�:45("#76 , �nL���� J�i/�� #%'D�p!)� 48�"!)!)� &�*+�@(@��� A�!)�"'D�:48�;B7�@*+��48�;&�6D� &�6D�+0rX ("B7H"�"!$#%')�S�
*��p48�;&�6)� &�6D� J�n')("��P=J� � 48�;&�48!)�5')#�� ("*+� !)� 48�"!)!)� &�*���( ��� T+�;6DAF� *+� #%!)�o�p(l���
48�;& �D��&�'D�E*+�M45(<!$!)�5H;("*+�"!)� 6G� 0

� 45("��("*�(�*+�MH"� 6D'5I(<�^*+��[:#76)')("6GAF�5!$��#%'D�]a(E(<A�B7#Z45(��4<I(<�E/_( �5�5!h���E(�H"� 6D'5I(<�^48�<k
�"!O*+� &�("*�(S*�(E48�;�SAF�;6)#��4<I(<�E*+�EH"!$�+AF�+,�#7�SAF�;&�*+�e!)� 6D'D!O#��4<I�"� 6ea(S[�#76D')(�� � L����C45("*�(
��� &�6)(<H"� � J�p� &�'D!)�5H;�+�"0 � 6)')(o45("��("*�(l6D�5!)["�p("#7&�*�(r48�;�����8u�� �SA�B%��*�("6E[<("&�k
')(<H"� &�6�L:�+�n����(�(<A�B7#745(��4<I(<� 48�;�SA�B%�8u+(mAF��*+� !)�5')#7!$(<!�*�(o48�;&	��H;��!$(<P�#7B7#Z*�("*+� *+�
��� A�!$�"'D�:48�;B%�+0 ��� 6D'D�^45("6D�+, *�(@48�;&	�cH;�+!$(<P�#7BZ#7*�("*+��*�("6 45("��("*�("6S*+� ��(<P�#7B7#7*�(�k
*��S���"!$*+� &�(��4<I(<�+, 45���)(]/���&�45#%�;&�("B7#Z*�("*+��&��"!$��("BeJ�E6)���c45#%� &�'D�SA�(<!$(^48�;&�48!)�5')#�� (<!C�
��� 45("&�#76)�S��*��`H"� 6D'5I(<��*��`[:#76)')("6G6D� � !)� 45��!$6D��(S�"AF�5!$(��4<I�"� 6?� 6DAF� 45#7("#7650

� ��� � � � ��� &!"� �  � 	��� % �����
�K�
���� �K�98$� �26 �� � ������� � < 8 � � � �4� ? � �������
#t�;�S�b(b(<Pc6D'D!$("4�4<I(<�n*+������(^!$� *+�E*+�E48�;�e��&�#Z45(��4<I(<�@*+���"P�� � 48'D�;6mJ�i48�;&�6)'D!$�QJK *�(
6)�"P�!)�Y����(�!)� *+�`*+�h'D!$("&�6)��#Z6)65I(<� *+�h*�("*+�;6U6D�"P^(e/ �"!$�E(�*+�`6D� L:� �� &�45#7("6tPc#7&GJ(<!$#7("6
*��E48�;�SA�!$#Z�S� &N'D�@B7#7��#%')("*��+,hJ�i&+� 48� 6)6�J(<!$#%�b48�;&�["�5!)'D�5! �;6M�"P	�D� 48'D�;6eA�(<!$( ����(]!)�8k
A�!)� 6D� &�')(��4<I(<� ("*+� L���("*�(i(]6D�5!Y'D!$("&�6)��#%')#7*�(�,cAF�"!Y��� A�!)�:48� 6$6D�^*+�e6)�5!$#7("B7#�� (��4<I(<���
/�!$(<H;�S� &�')(��4<I(<�+,�(hA�(<!$')#%!
*�(�L:��("B�A���*+� � 6D�5! !)� 48�;&�6D')#7')�QJK *+�;6 *+�5AF�;#76 *��d!)� 48�5Pc#7*+�;650

� ��P��"!O(rAF�;6)6)("� 6)�5!�48�;&�48�5Pc#7*+�;6E48�;��A��;&�� &N'D� 6i� 6DAF� 45#7("B7#�� ("*��;6E*+�b6)�5!$#7("B7# k
� (��4<I(<�SAc(<!$(CA�!)�"'D�:48�;B7�;6d� 6)A�� 4"JK �c48�;65,�&+� 6D')(eA�!$#7��� #%!$(Y["�5!$65I(<�S*+� �*573 � � �C�+')#7B7#�� (�k
6)�.(<A�� &�("6Q(G6D�5!$#Z("B7#�� (��4<I(<�G*+�.H"!O(</ �;6Q*��3�"P	� � 48'D�;6
*�(tA�BZ(<')(</ �"!$�E( � � � � * V � � � *-$+,
9+��&�*-$<(.- 0

2�( �5� &�*+�YA�(<!)'D�t#7&�'D�5H"!$("&�'D�t*�(?� 6DAF� 45#���45(��4<I(<�Y*�(?B7#7&�H;��(<H"� �^,"(�6)�5!$#7("B7#�� (��4<I(<�Y*+�
�"P�� � 48'D�;6 � � � � J�M'D�"')("B7��� &N'D�M'D!O("&�6DA�(<!)� &�'D�M�M("�+'D�;� J(<')#745(�,cL:�+�5!UA�(<!$( �SA�!)�"H"!$(�k
�E("*+�"!=*��h���E(�45B7("6$6D�h48�;����A�(<!O(C�;6t6D� ��6t�+')#ZB7#�� ("*+�"!)� 6 ,N&�(e�S� *�#7*�(C� �RL��+�h& I(<�
A�!)� 45#76)(�*+�h6)�5!=� 6$48!$#%'D�SL���("B7L����5!=4 J�;*�#7H"�e("*�#Z45#%�;&�("BcA�(<!$(e*+� 6)48!)�5["�5!G("6=� 6D'D!$��')�+!$("6
*��M*�("*+�;650

� ��P��"!O(]� 6D')( *+� 45#76 I(<�^'D� &�T�(][<("&N')(<H"� &�6e6)#%H;&�#��c45(<')#%[<("6h� � 'D�5!$�S�;6�*+�S!$(<A�# k
*�����*+�h*+� 6D� &�["�;B%[:#Z�S� &N'D�+,�A�!$�:*����U!)�5A�!)� 6D� &�')(��4<I�"� 6tAF�;��48��48�;��A�("48')("6=�h48�;�S�e')("B
AF�;��48�m("*�� L���("*�("6E(rA�!$�"'D�:48�;B%�;6i*+� ("B%'D�o*�� 6D� �SAF� &�T+�r�;�\45� �D(r!$�5A�!)� 6D� &�')(��4<I(<�

� � �! �, #�% ��#2�"�B ," � , �#"�,&%0&� ,&-+�"��� ���I �, ��, ��0 �*�B �,����1�$��%�� - !���%��" #�� � .

& )



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

�8u�'D�5!$&�(]� 6)'D� �D(^&+�"!O��("B7#�� ("*�(�0e� 6$��(]�+')#7B7#�� (��4<I(<� �)��6D')#���45(�k 6D�S&����E(�6$#%')��(��4<I(<� *+�
A�!)�"'D�"')#%A�(<H"� � !�J(<Ac#7*�(E*��eA�!)�"'D�:48�;B7�;65, L��+�SL:��("&�*+��� 6D')(<P�#ZB7#�� ("� A���*+� � 6D�5!Y�"A+k
')#Z��#�� ("*+�;6tAF� B7(S48�;&�48!$�5')#�� (��4<I(<��*�(S����(S45("��("*�(E*+�C6D�5!$#Z("B7#�� (��4<I(<�S� 6DAF� 45#7("B7#�� ("*�(�0

X 48�;�SAF�;&+� &N'D�S*+�S6D�5!O#7("B7#�� (��4<I(<�]H"� &=J�5!$#748� *��5A�� &�*+�e*�� ��� 6)�5!)[:#��48�]*�� �c�+u:�
*��C45(<!$("48'D�5!)� 6Y48�;�S��*+� 6D')#7&+�EA�(<!$(�(S!$�5A�!)� 6D� &�')(��4<I(<�i�8u�'D�5!$&�(EA�!)��*���� #7*�(��e48�;�S�
�"!O#%H"� � L:��("&�*+�E�5/ � 48')��(E�EA�!$�:48� *�#Z�S� &N'D�i#7&N["�5!O6D�+0=- (<!$(i���5/�� #%'D�EAF��*+�M6D�5!Y��6)(�k
*��b��� �c��u��b*+����� �\J�"!$#7( �������W48!$#7("&�*+� ��� ["� 48'D�"! *+�E45(<!$("48'D�5!$� 6CA�(<!O( 45("*�(
��� &�6)(<H"� �^0

� � ("B%'D�5!$&�(<')#%[�(�,;L:��("&�*��Y(h!)�5A�!)� 6D� &�')(��4<I(<�M�8u:'D�5!O&�(`*+�U45("*�(h�"P	�D� 48'D�pJ�G*+� ��(�k
6$#7("*+�G�8u�'D� &�6)(�A�(<!$(?�h*�#Z6DAF�;6)#%')#%["�U*+�=*�#%/_��65I(<�?�+')#ZB7#�� ("*+�+, � � 5�3 � � �G*�#76DAF�;&�#%Pc#7B7#�� (
��� �c��u��?*+�d45(<!$("48'D�5!)� 6 L���� A�!)��*����.*�#%!)� 48')("�S� &�'D�d���E(U!)�5A�!)� 6)� &N')(��4<I(<�h/ !O(<H;�S� &�k
')("*�(`*��+!$("&�'D�t�`� &N[�#%�`�UL����U!)�
J��&+�t/�!$(<H;�S� &�'D�;6.*��+!$("&�'D�U(Y!)� 48�5A �4<I(<�+,:AF�5!$��#%')#7&�*+�
L:�+�`( �"AF�5!$(��4<I(<��*+�`/�!$(<H;�S� &�')(��4<I(<�E6D�`!)� ("BZ#��5�`6D� � &+� &�T:����( 4 J�"A�#7( ("*�#Z45#%�;&�("B 0 X
��� 6)�S�b48�;�SAF�;&+� &�'D�\J��45(<A�( �]*+��!)� (<H"!$��A�(<!C��!$�5�"!$*+� &�(<!��;6C/�!$(<H;�S� &�'D�;65, A�(<!$(
!$� 48�;&�6D')#%')��#��4<I(<��*�(��S� &�6$(<H"� �^0 �CI(<� J�S&+��� &N')("&�'D�^/�� #%'D�^L���("BZL��+�5!h� 6D/��"! �48�]A�(<!$(
!$�5'D!$("&�6)��#7')#%!t/ !$(<H;��� &N'D�;6�AF�5!$*�#7*+�;6 ,:45("6D�;6�� � L:�+�M'D��*�(S(��S� &�6)(<H"� �qJ�C*�� 6)45(<!Dk
')("*�(�0

�K�
���
� � � <� A$���� � �  ���� � � � A � � � � � � A
���C&QJK ["� B���("#763Pc("# u:�+,�("6 ��&�#Z*�("*+� 63*+�G*�("*��;6.A�!)��*���� #Z*�("6
A�� B7�;6.48�;�SAF�;&+� &�'D� 6 *+�
6)�5!$#7("B7#�� (��4<I(<�h�=/ !$(<H;��� &N')(��4<I(<�`'��� � L:�+�d6D�5! � &�45("�E#7&�T�("*�("6 (<'D!$( [.J� 6.*+�t48�;�SAF�;&+� &�k
'D� 6�48�;&N'D!$�;B7("*+�"!)� 6�48�"!)!)� 6DAF�;&�*+� &�'D� 6G(<�;6��S� 45("&�#76)���;6UP?J("6)#748�;6?*+�M48�;����&�#745(��4<I(<�+0

�3u+#76D'D� � &+� � 5�3 � � ��'D! �� 6h�S� 45("&�#Z6)�S�;6UP?J("6$#748�;6G*+�M48�;�e��&�#745(��4<I(<���
� 48�;�SAF�;&+� &�'D�C48�;&N'D!$�;B7("*+�"!?Ac(<!$( A�("6)6)(<H"� � *+�C�S� &�6)(<H"� &�6UAF�;&�'D�<k (�k A��;&�'D���
� *�#%/_��65I(<� 
 - �+')#7BZ#�� ("&�*+�b��� � &�*��5!)�	�48�p*���*�#7/���6 I(<�@48�;� �p48�;��A��;&�� &N'D�^*+�

*�#%/_��65I(<� AF�;&N'D�<k (�k AF�;&�'D���
� *�#%/_��65I(<�?6)� B%� 48')#%[<( 
 - * jh�5� )-) -:�+')#7BZ#�� ("&�*+�G��� � &�*+�5!)�	�48�h*+�d*�#%/���65I(<�G6D� B%� 48')#%[<(

�C��� 48�;�SAF�;&+� &�'D�C48�;&�'D!)�;B7("*+�"!h(<A�!)�"A�!O#7("*+�+0

jh� 6D'D� 6E�mA�!)�5/��5!$#7*�� J�b6)� �SA�!)�^(m*�#7/���6 I(<�p6D� B7� 48')#%[�(�,=[�#76D'D�m6D�5!�����("#76 ���c45#%� &�'D�
� � 'D�5!$�S�;6M*+��BZ(<!)H;�+!$(]*+�SP�("&�*�(]*�(]!)� *+�S��*+� 'D� �SAF� *+�SA�!)�:48� 6$6)("�S� &�'D�b*�("6
� J("L���#Z&�("6?L:�+� & I(<�iAc(<!)')#745#%A�("� &�(E48�;�e��&�#Z45(��4<I(<�+0Y�f*�#%/_��65I(<�EAF��*+�C6D�5!�J�+')#7B � �
45("6)�;6 � � L��+�t(Y*�#%/_��65I(<�h6D� B%� 48')#%[<(Y& I(<�Y� 6D'D� �D(Y*�#Z6DAF�;&QJK ["� B 0
X � &�[:#7�h*+�t�S� &�6$(<H"� &�6
AF�;&�'D�<k (�k AF�;&N'D�iA���*+�`6D�5!?��')#7B7#�� ("*+� A�(<!O( �

� #7&�'D�5!$B7#%H;(<!U!)� *�� 6G*+�M*�#%/_��65I(<���
� 6)#7�e��B7(<!G*�#7/���6 I(<� 6)� B%� 48')#%[<(�0

� 6)#Z����BZ(��4<I(<��*+� *�#%/���65I(<�G6D� B%� 48')#%[<(]J�d/ � #%')(���("&�'D� &�*+�?� � 45("*�(GA�!)�:48� 6$6D�?����(�B7#76D')(
(<A�!)� u+#7��("*�(�,FAF�"!?�8u+48� 6)6D�+, *+�;6?� &�*+�5!)�	�48�;6`*+�;6�!)� 6D')("&�'D� 6YA�!)��48� 6)6D�;6h!)� 6D')("&�'D� 6Y�
!$�5A��5')#Z&�*+�S45("*�(����E(S*�("6G�S� &�6$(<H"� &�6UA�(<!$(�'D�:*+�;6G� B%� 650

& *



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

�?� 6D'D�Y45("6D�+,+(CBZ#76D')(pJ�Y��("&N')#Z*�(`!)� 48�"!)!$� &�*+��(����f&YJ���S�5!)�C(<!$P�#%'D!�J(<!$#7�`�?AF�;6)6)# k
["� BZ�S� &N'D�C[�(<!$#�J(<["� B *+�M6D�5!)[�#7*+�"!)� 6 ,�*��M�S�:*�(e( 'D�;B7�5!$(<!G/_("B%')("650 - (<!$(S6D� �)��&�')(<!?(<�
H"!O�+AF�i#7&+/��"!$��("B *+� *�#%/_��65I(<�+,F��� A�!)�:48� 6$6D�i� &�[�#7(E!$�5H;��B7(<!$�S� &�'D� ��6)� �@� &�*+�5!)�	�48�
Ac(<!$(����f�;�]��("#76=6D�5!)[�#7*+�"!$� 65,N�;&�*��bJ�Y("48!)� 6)48� &�')("*+�@a( B7#76D')(�L�����A�("6$6)(�(�!)� 48�5PF�5!
6)� �SA�!)�]L�����("48')��("BZ#�� ("*�(�0o� ��("&���'D� & �4<I(<�r*�(nB7#76D')(b!)� �+')#7B7#�� ( �;6S48�;�SAF�;&+� &�'D� 6
*�� 6D� &N["�;B7[:#7*��;6UA�(<!$(S(�*��5'D� 4�4<I(<�i*+�M/_("B7T�("6U*��`A�!)��48� 6)6D�;650

�K�
����� �  A � �1� ? � ��� < �26���2A
� 6)��6)A�� #7')(e*��`/�("B7T�("6U*+�`A�!)��48� 6)6D�;6UAF��*+�Y6D�5!G�"P�')#7*�(S(<'D!$( [.J� 6�*�( �"Pc6D�5!)[<(��4<I(<�i*�(
G�� ' ��
 F ���
 ��*+�G45("*�(`A�!)�:48� 6$6D�`�;��*�(Y� ��#Z6)65I(<�`*+�G��� 	�����
 " �<0 �h� *+� 6)(����M48�;&�6)#76D'D�
� �f#7&N'D�5!$!)�"H;(<! 45("*�(YA�!$�:48� 6)6)�M*+�ML���("B+& I(<�M6D� �)(Y�"P�6D�5!)[<("*�(`&+� &�T:����(Y�S� &�6)(<H"� �
*��+!$("&�'D����� #7&�'D�5!)[�("B7��*+��'D� �SAF�+0 �h� A�!)��48� 6)6D�]L�����& I(<��!)� 6DAF�;&�*�(i(<�^*+� 6)(����
*��5A��;#Z6U*+�M��� *+�5'D�5!$�E#7&�("*+�SAF�5!�JK ��*+�S*+�`'D� �SAF� J�C6$��6DAF� #%'D�+0

�?� �*573 � � �@J�Y�+')#7B7#�� ("*�(`(CA���B76)(��4<I(<�+,�L:�+� J�h��� �c��u��C*+�h�S� &�6)(<H"� &�6dA�!)��*���k
� #Z*�("6GAF�"!Y45("*�(�A�!$�:48� 6)6)��(i#7&N'D�5!$[�("B%�;6�!)�5H;��BZ(<!)� 650��h� A�!$�:48� 6)6)�\J� 6)��6DAF� #%'D��AF�"!
�;��'D!)�M6D�U(`6)��(YA���B76)(��4<I(<�`& I(<�@J�G�"P�6D�5!$[�("*�(Y*���!$("&N'D�G��� *��5'D�5!$��#7&�("*��hAF�5!�JK �:*+�Y*+�
'D� ��A��+0YX A�!$�:48� 6)6)��*+� #%u�(i*+��6D�5!Y6)��6)A�� #7'D�EL���("&�*+�i(i6)��(EA���B76)(��4<I(<�\J��!$� 48�5P�#7*�(
*��M&+��["�+0

� �q("��P��;6]�;6b45("6D�;65,Y')("&N'D� (�Ac��B76)(��4<I(<�W48�;�S�\�;6^*�� 6)(����;6]�r!)� 6DAF� 48')#%[<("6
!$� 6DAF�;6D')("6=A���*+� � 6D�5!U("48!)� 6)48� &�')("*+�;6�a("6t�S� &�6)(<H"� &�6U&+�"!$��("#76 ,NAF� B%��L:�+�Y65I(<�S6D� &�k
6$#%["� B7�S� &�'D�`� L���#%[�("B7� &N'D� 6U� � 'D�5!$�S�;6�*+�`!)� 45�+!$6)�;6G48�;&�6)���E#7*+�;650

jh��!$("&N'D�`(��"P�6D�5!)[<(��4<I(<�S*�(�A���B76)(��4<I(<�+,�( *+�5'D�5!$��#Z&�(��4<I(<�e*���AF�5!�JK ��*+�C*���'D� �SAF�
(�A�(<!)')#%!G*+��L:��("B 6D��6)��6DAF� #%')( ��� A�!)�:48� 6$6D�SAF�:*+�`6D�5!?/ � #%')(E*+�M*���("6G�E("&+� #%!$("6��

� ��� AF�5!�JK ��*+� 48�;&�6D')("&�'D�",�� 6D'D!O#%')("�S� &�'D����("#%�"!GL:�+�`��AF�5!�JK �:*+� *�(SAc��B76)(��4<I(<���
� ��� AF�5!�JK ��*+�S[<(<!$# J(<["� B ,�!)� 6)��B%')("&�'D�C*+������(�("*�(<A�')(��4<I(<��(<�iA��5! JK �:*�� *��MA���B k

6)(��4<I(<�E�"Pc6D�5!)[<("*+�E*+�M45("*�(�A�!)��48� 6)6D�+0

�d�CPF�"!$(b( A�!)�"H"!O("��(��4<I(<�p*��E��� AF�5!�JK �:*+� 48�;&�6D')("&N'D�]6D� �)(b��("#Z6C6)#7��A�B%� 65, (@6)��(
��')#7B7#7*�("*��MA�!�J(<')#745( J� !)� *���� #Z*�(�,�����(�["��� L:�+� AF�5!$6)6)��AQI�"��6)#Z6D'D� ��(i��/_("48'D� *+�S*�# k
/��5!)� &�'D� 6tA�!)��48� 6)6D�;6U48�;&�48�"!O*�(<!)� � &+�S#7&�'D�5!)[<("B%�e*���'D� �SAF�S48�;&�6D')("&�'D�`� &�'D!)�M�S� &�k
6$(<H"� &�650

��� AF�5!�JK ��*+�C*+��'D� �SAF�e("*�(<A�'�J(<["� B ("6)6)������(<AF� &�("6t����(CA�!)�"P�(<P�#ZB7#7*�("*+�G*��?�
*�� 6D[:#7�G� &N'D!$�d*+�;#76 #7&N'D�5!$[�("B%�;6 48�;&�6D� 45�+')#7["�;6 6D�5!
B7#7��#7')("*+�+,��?L:�+�SJ�=��� A�!)� 6)6)�+AF�;6D'D�
Pc("6D')("&N'D�S��("#Z6�!$� ("B7#76D')(�0MX ��J�5'D�:*+�^*+�eA�!)�5[�#765I(<�]�+')#7BZ#�� ("*+�E&+� �*573 � � �E�+')#7B7#�� (
����(��lJ� *�#7(�� J�"["� B�Ac(<!$(o� 6)')#7��(<!]� 'D� �SAF��� &�'D!)�n45("*�( *���("6]�S� &�6)(<H"� &�6i� J�
Ac(<!$("�S�5'D!$#�� ("*��h48�;� ����(�� 6D')#7�E(<')#%[�(�#7&�#745#Z("B ,��`*+� 6D[�#%��A��5!O48� &N')��("B:*�(�� 6D')#7��(<')#7[�(
L:�+�?6)�?("*���#%'D�?A�!)��["��45(<!t����(M6)��6DAF� #%')(h��(`["� B%��45#7*�("*��?*+�?("*�(<A�')(��4<I(<�e*�(C��J� *�#7(�0
jh� 6D'D�e�S��*+�+,�("6)6D�5H;�+!O(�k 6D�CL:�+� �

� 'D�:*�����A�!)��48� 6)6D�iL��+�C/�("B7T��M*+� # u+(S*+�M� ��#%')#7!G(SA���B76$(��4<I(<���C#7&+�5[�#%')(�["� B7�S� &�k
'D�b'D��*+�;6��;6EA�!)��48� 6)6D�;6�48�"!$!)� 48'D�;6E�l6)��6DAF� #%')("� AF�"!��o'D� �SAF�o*+�5AF�;#76S*�(
4$T+�5H;("*�(E*�( J��B7')#7��( �S� &�6)(<H"� � *+�`A���BZ6)(��4<I(<���8u+48� *+�5!?��B7#Z��#%'D� � �

� �3�B(+" �! �!����#�" ,���� �10 , &�%�  ," 0 , 0;���1�",7$ ��0 �'��0 ,	�"���*� % �9�*� � � , ��0("  "�
�*�1-%�)" # , �#��,&%0��,&�
0;���1�",7$ ����� &�8�:&,7�)" �*%;-�% " � ,�����-%�)" # , �#"�,&%0&� � ��0;-+�"������"  �,+.

) +



� ��� � 	 � �  	 	 � � � �� � 	 �

� ("*���#%')#Z&�*+��L:�+��TGJ(E��� A�!$�:48� 6)6)�i45���)(�A���B76)(��4<I(<�E(iA�(<!)')#%!�*+����� 'D� �SAF�WJ�
!)� 48�5P�#7*�(�48�;� #7&N'D�5!$[�("B%�;6`L:�+� [<(<!$#7("� �S� &+�;6CL��+�S��� *+� 6)[:#%�]AF�5!$48� &�')��("B
AF�"!d'D��*+�;6=�;6=�;�+'D!)�;6dA�!)��48� 6)6D�;65,�� &�'5I(<� (e�lJ� *�#7(�� 6D')#7�E("*�(�����["�8k 6D�`A�(<!O(C(
��J� *�#7(�*�( A���B76)(��4<I(<�S!$� 48�5P�#7*�( �M�EA�!)��48� 6)6D��&:��&�45(S��("#76�J��6)��6DAF� #%'D�+0

�d� 'D�5!$�S�;6�A�!�J(<')#Z48�;65, � 6D'D� 6�A�!)� 6$6)�+AF�;6D'D�;6YAF�:*�� � ("#7&�*�(^6)�5!���("#76M/ !$("48�;6 , AF�;#76
48�;���SP�("6D')(S("6)6)����#%!UL����Y(S&QI(<��6)��6DAF� #%')(e*+�`���RA�!)��48� 6)6D�S48�"!)!$� 48'D�E6D�M��("&�'�J� �
(<AF� &�("6�AF� B%��'D� �SAF��6)�	��45#%� &N'D�pA�(<!$(l48�;&�45B7��#%!i(l�8u�� 45� �4<I(<�W*+�p��� ("B%H"�"!O#%')�S�+,
� &�'5I(<�bPc("6D')( ("6)6)����#%!ML:�+��TGJ(^��� A�!)�:48� 6$6D� 45���)(^A���B76$(��4<I(<� J�i!)� 48�5P�#7*�(^48�;� #7&�k
'D�5!$[�("B%�;6SL:�+��[�(<!O#7("� ��� &+�;6SL�������� *+� 6)[:#%�@AF�5!$48� &N')��("BdAF�"!e'D�:*��;6 �;6��;��'D!)�;6
A�!)�:48� 6$6D�;65,�(<AF� &�("6t*��+!$("&�'D�M���R#7&�'D�5!)[<("B%�S*+�Y'D� �SAF� 6$�	�c45#%� &�'D� �S� &�'D�MB%�;&+H"� A�(�k
!O(S(S'D�5!$��#7&�(��4<I(<�E*+��("B%H"�"!$#7')�S��� � L:�+� 6D'5I(<�+0

� ��� � � � �� �'! � �! ����
�K������ 
 6 � � 8 � ? � �7A
� ��(<P�#7B7#7*�("*+�h*��C� &�'D!)�5H;(i*��C�S� &�6)(<H"� &�6�#7��A�B7#745(S(i#7&+�5[�#%')(<P�#7B7#Z*�("*+�Y*�(S� &�'D!)�5H;(
*��C�S� &�6)(<H"� &�6?L:�+�`AF� B7( � 6DAF� 45#��c45(��4<I(<��& I(<��AF�:*�� � 6D�5!GAF�5!$*�#Z*�("65,+L����5!GAF�"!?& I(<�
T�( ["�5!`6)�+P�6)')#%')��#��4<I(<���;�pAF� B7(�6$��(�� &�'D!)�5H;(]&+�;�+'D!)�;6hA�!$�:48� 6)6)�;6�6D�5!Y#7&+�5[�#%'�J(<["� B ,�')("B
48�;����� 6DAF� 45#��c45("*+��&�(i9:� 4�4<I(<� ":0�":0��:0

� �R("�CPF�;6t�;6U45("6D�;6 ,�(e� &N'D!)�5H;(E#7&+�5[�#%'�J(<["� BF6D�"P�!)�Y45("&�("#76UL:�+�YAF�:*+� � AF�5!$*+�5!
��� &�6)(<H"� &�63#7��A�B7#745(�(`6)��(h!)�5'D!$("&�6$��#76)65I(<�`(<':J�?L:�+�U(Y!)� 48�5A �4<I(<�M("48�;&�'D�	�45(M�G6D� �)(`*+�
48�;&�T+� 45#7�S� &�'D�E*+�S� ��#Z6)6D�"! 0.� 'D!$("&�6$��#76)65I(<�S*+� 6)'D�C48�;&�T+� 45#7��� &N'D��AF��*+�`6D�5!G/�� #%'D�
!$� 48�"!)!)� &�*+�@( ("B%H"�"!$#%')���;6MP�("6D� ("*��;6C� � 48�;&	��!$��(��4<I(<�@AF�;6)#%')#%[<(]�;�o48�;&	�c!$��(��4<I(<�
&��5H;(<')#%[�( * - � 9�)-*.- 0

����� ("B%H"�"!$#%')�S�rPc("6D� ("*+�r� � 48�;&	�c!$��(��4<I(<�mAF�;6)#%')#7[�(�,d�r!)� 48�5A�'D�"!i48�;&���!$��(
(<�l� ��#76$6D�"!i(o!)� 48�5A �4<I(<� *+�@45("*�(��S� &�6)(<H"� � 0 �t'�J�nL:�+�@� 6)6)(o48�;&���!$��(��4<I(<� 6D�8k
�)(@!)� 48�5P�#7*�(�, �p� ��#76)6)�"!e*+�5["��!)�5'D!$("&�6)��#%')#%!�(@�S� &�6)(<H"� �^0 � ��("&�*+�@!)� 48�5P�#7*�(b(
48�;&���!$��(��4<I(<�+,hAF�:*+�p6D�5!^B7#%PF�5!)')("*+�o�l� 6)A�(��48�W*+�r(<!$��( �5� &�("�S� &�'D�\("6)6D��45#7("*+� a(
��� &�6)(<H"� �^0=X A��5! JK �:*�� *��`'D� �SAF�S� &N'D!)��45("*�(�*���("6G!)�5'D!$("&�6)�E#76)65I�"� 6UAF��*+�`6D�5! �

� 48�;&�6D')("&�'D� �
� ��� [<("B%�"!G�8u�AF�;&+� &�45#7("B7��� &N'D�M48!)� 6$48� &N'D�e��("6GB7#7�E#%')("*+���

�d�CPF�"!$(E�iA�!$#7�S� #%!$��6D� �D(���("#76�6)#7�SAcB%� 6?*+��A�!)�"H"!$("�E(<! ,cAF��*+�C6D�5!hA�!)�"PcB%� �\J(<')#748�
� � 6$#%')��(��4<I�"� 6G*+�YAF�5!$*�( *+�`�S� &�6)(<H"� &�6tAF�"!G6D�"P�!)� 45(<!$H;(S*�(e!)� *+�",�45("6D��� � L:�+�`(
!$�5A��5')#��4<I(<��*�("6t'D!$("&�6)�E#76)65I�"� 6t[<("# 48�;&N'D!O#%P���#%!=A�(<!$( � 6$6)(S6D�"P�!)� 45(<!$H;(�0 �?�S� &�')("&�'D�+,
6)�r� #7&�'D�5!)[�("B7�W/ �"!b6$�	�c45#%� &�'D� �S� &�'D�mH"!$("&�*+�rAc(<!$(W& I(<� 6D�"P�!)� 45(<!)!)�5H;(<!p(W!)� *+�",
#Z&N'D!)��*����e��� (<'D!$("6D�^A�!)�"AF�"!$45#%�;&�("B7��� &N'D�eH"!$("&�*+� � � L:��("B7L:�+�5!Y�S� &�6)(<H"� � L:�+�
'D� &�T�(CL:�+�Y6D�5!d!$�5'D!$("&�6)��#7')#7*�(�0 � �+')#7B7#�� (��4<I(<��*+��A��5! JK �:*��M[�(<!O# J(<["� B�!$� 6D�;B%["�Y("�CPF�;6
� 6)'D� 6GA�!)�"PcB%� ��("650

��� ("B%H"�"!$#7')�S�EP�("6)� ("*+�i� � 48�;&	�c!$��(��4<I(<�^&+�5H;(<')#%[<(i#Z�SA�B7#745(SL:�+�e�i!$� 48�5A�'D�"!
48�;&���!$�S�E(<�p� ��#76$6D�"!�(@& I(<�b!)� 48�5A �4<I(<�n*��i����(b�S� &�6)(<H"� �^,345("6D�p� � L��+��*+�5["�
6)�5!G!)�5'D!$("&�6$��#%')#7*�(�0 �d6D'D�M')#%AF�S*+�M("B%H"�"!$#7')�S�E#7�SAcB7#745(eL��+� �

) �



� ��� � 	 � �  	 	 � � � �� � 	 �

���������������  � 2 # J(<["� B ��� ���� �
	
� ��,���+� �! � �  � � 	�� � ��
�� � �& � � � 	�� � % � � ���C% 
 � ' � # 
!' ��

� � �� � �
 #���% � 
 	�� � ��
���� �& � � � 	�� � % � � �� ��% 
 � ' � # 
!' ��
� ���

/ ���� ��� � � � 0 #=�;�SAF�;&+� &�'D�MT+�;6DAF� *+� #%!)� A�(<!O( � &N'D!)�5H;(���J(<["� B 0

� 6D� � 6D')(<PF� B%�	�45(o��� B7#7�E#%'D��*�� 'D� �SAF�m�S� *�#7*��pAF� B%�r!$� 48�5A�'D�"!i(rAc(<!)')#%!�*+�
L���("BQ����(S�S� &�6)(<H"� �sJ�C48�;&�6$#7*+�5!$("*�( AF�5!$*�#7*�( �

� ���R�S� 45("&�#76$�S�e6$�+A�B%� �S� &�')(<!=A�(<!$(��e!$� 48�5A�'D�"!G6)(<PF�5!UL���("#Z6d("6t�S� &�6$(<H"� &�6
L����M*+�5[:#Z( 'D�5!?!)� 48�5P�#Z*+���
� ("6@��� &�6)(<H"� &�6@'��� � !$�5/ �5! �� &�45#Z("6@Ac(<!$( ("6p�S� &�6)(<H"� &�6bA�!$�5[:#7("��� &N'D�

� ��#%')#7*�("6tA�� B7���S� 6)�S�SA�!$�:48� 6)6)���M("#7&�*�(S&QI(<�E48�;&	��!$�E("*�("6��
� 45("*�(�!)� 48�5A�'D�"!^#7&�'D�5!)!)�"H;(o(l#7&�'D�5!)[<("B%�;6�!)�5H;��B7(<!)� 6i�;6E� ��#Z6)6D�"!)� 6�*+�;6

L���("#76t& I(<�S'D� &�T�( !)� 48�5Pc#7*+� L���("BZL��+�5!U�S� &�6)(<H"� � *�( L:��("BFAF�;6)6)(e!)�5')# k
!$(<!?("6?!)�5/ �5! �� &�45#7("6GA�(<!O(S�S� &�6)(<H"� &�6?AF�5!$*�#7*�("6 �

� � � A�!)�"'D��48�;B%�;6YL���� #Z�SAQI�"� � ����(i�"!$*+� &�(��4<I(<��a("6Y�S� &�6$(<H"� &�65,Q("6h!)�8k
/ �5! �� &�45#7("6 Ac(<!$(`�"!$*+� &�(��4<I(<��AF��*+� � 6D�5!d!)� �+')#7B7#�� ("*�("6.48�;�S��!)�5/ �5! �� &�45#7("6
A�(<!$(S48�;&	�c!$��(��4<I(<�i&��5H;(<')#%[�(�0

J� ("#7&�*�(e&+� 48� 6)6�J(<!O#%�SL��+�`6D� �)("�R� ��#%')#Z*�("6=A�� B7�;6d!$� 48�5A�'D�"!)� 6U48�;&	��!O��(��4<I�"� 6UAF�;6)#%')# k
[<("6?*�(S!)� 48�5A �4<I(<�+,F*+�M�S��*+�EL:�+�M��� 6)A�(��48�i*+��(<!$��( �5� &�("�S� &�'D��A�(<!$(S�S� &�6$(<H"� &�6
� � 45("*�(S� ��#76$6D�"!GAF�;6)6)(S6D�5!?!)� 45�+AF�5!$("*+�+0

X �*573 � ���M�+')#ZB7#�� (e���R6)#76D'D� ��(eP�("6)� ("*+� � � 48�;&	��!$��(��4<I(<�SAF�;6)#7')#%[�(�48�;� #7&�k
'D�5!$[�("B%�;6 *+� 'D� ��A��?�8u:AF�;&+� &�45#Z("B7�S� &�'D� 48!)� 6)48� &�'D� 65,"��L:�+� 48�;& �D�+H;(�(G6)#7��A�B7#745#7*�("*+�
*��i("B%H"�"!$#7')�S��48�;� ��� *+� 6D� �SAF� &�T���!$( �5�.J(<["� B ,QL:�+�5!h� � 'D�5!$���;6h*����S� &�6$(<H"� &�6
'D!O("&�6)��#%')#Z*�("6t48�;�S�i*+�M(<'D!O("6D��� � 45("6)�E*+�M!)�5'D!O("&�6)��#76$65I(<�+0

�K�����
� � � A � � � �4�8 �
Xf48�;�SAF�;&+� &�'D�ST+�;6DAF� *+� #%!)�i48�"!)!)� 6DAF�;&�*+� &�'D� a(i45("��("*�(�*���*�#%/_��65I(<� ��J(<["� B
(<A�!)�8k
6)� &N')(�*��;#76G6D�5!)[�#��48�;6G#Z&N'D�5!$&��;6 �_2
#7H;�+!$( &�0�� � �

� ��� 48�;& �D��&�'D� � ��*+�C/ !$(<H;��� &N'D�;6Y*�(iT�#76D'�J�"!$#Z(SH;B%�"P�("B *+���S� &�6)(<H"� &�6h!)� 48�8k
P�#7*�("6tAF� B%�;6t[tJ(<!$#%�;6GA�!)��48� 6)6D�;6��

� ����( /<J(<P�!$#745( � �M*��`/ !$(<H;��� &N'D�;6�*+�CT�#76)'�J�"!$#7(eH;B%�"P�("B 0

X A�!$#7��� #%!)�YAF�5!$��#%'D�?6$(<P��5!d�8u�("48')("��� &N'D�`L:��("#76.("6=�S� &�6)(<H"� &�6 ��J(M!)� 48�5Pc#7*�("6.AF� B%�
A�!)�:48� 6$6D�eB7�:45("B��`#7&+�5[�#%')( ["� BZ�S� &N'D�`L:��("#76=("6t!)� 48�5P�#7*�("6dAF� B%�;6d!)� 6D')("&�'D� 650�� 6D'D�`48�<k
&�T+� 45#7�S� &�'D�mJ�Y(<A�!)��u�#7�E("*+�CAF�"!$L:�+�G� ��PF�"!$(C6D��AF�;6)6)(C48�;&�45B7��#%!=L��+�h����(M��� &�6)(�k
H"� �f/ �;#�!)� 48�5P�#7*�(YA��"!d��� �;�+'D!)��A�!)��48� 6)6D�+,:&���&�45(M*+�UAF�:*��G48�;&�45B7��#%! �C48�;&N'D!cJ(<!$#%�+0
��� � &N')("&�'D�+,�� 6D')(S#Z&+/ �"!O��(��4<I(<�oJ�M6$�	�c45#%� &�'D��Ac(<!$(�(�[�("BZ#7(<!G48�;&�*�#��4<I�"� 6t!$�5/ �5!)� &�'D� 6U( �

)-�



� ��� � 	 � �  	 	 � � � �� � 	 �

� 	�	�����	�� ���jY#%/���65I(<� ��	 
	 � � ����� ��� ���  � 2 # J(<["� B � � 	
#h,  �+� 
� � ��� 
 	 �� G�
��
 
 � 
�� 
 	 
 %( ������% �� ��
� ,� � 	 
 	 � � �	��
! �G����� 
 	 � � ��
� � ,� � � ��
 ��� �& � � 	 � � % ��� ���C%	
 ' ��� 
 '��% 	��I � % " � 
 F �/�
 ��� � 
� ���O,  � � ��
 ��� �& � � 	 � � % ��� ���C%	
 � ' � # 
!'��>� �! 	!%(F�/�
 ��	����I �	��� ��
�� ��

� � �9�r,  � � ��
 ��� �& � � 	 � � % ��� ���C%	
 � ' � # 
!'��>� �! 	!%(F�/�
 ��	�� � ���&� %( 
 F ���
���� ��
� � � �  � � ��
 ��� �& � � 	 � � % ��� ���C%	
 � ' � # 
!'�� ��� �	��
��� �! D" �&� 
 F �/���� ��� ��

� 	��
��
�� � 	 # ��� &�'D!)�5H;( � � � � � � � �! � � � ��� � � � �9� � � � � � � � �

� ���
/ �� � ��� � � . 0 #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�H"� &dJ�5!$#748�EAc(<!$(S*�#%/_��65I(<����J(<["� B 0

� � B7#7��#Z&�(��4<I(<��*+�M�S� &�6$(<H"� &�6G*��+AcB7#745("*�("6t&+��A�!)�:48� 6$6D��B%��45("B �
� (<!$��( �5� &�("��� &N'D�Y� !$�5'D!$("&�6)��#Z6)65I(<�?*+�=�S� &�6)(<H"� &�6 (<'�J�t'D�5!)� � 6)#7*+�U!)� 48�5Pc#7*�("6

AF�"!G'D�:*��;6U�;6GA�!$�:48� 6)6)�;6U!)� �S�"'D�;6?!)� B%�5[<("&N'D� 6��
� ( [<("B7#7(��4<I(<�S*+�Y48�;&�*�#��4<I�"� 6=*+�YL��?J�"!$���f*��?!)� 48�5A �4<I(<� A�(<!O(C� &�'D!)�5H;( *+����� &�6)(�k

H"� &�650

�d6D'D�i48�;��A��;&�� &N'D�\J�i("48')��("B7#�� ("*+�bAF�"!M/�!$(<H;�S� &�'D�;6 *+�ET�#76)'�J�"!$#7(^H;B%�"Pc("B.48�;&N')#Z*+�;6
&��;6?45(<!)!)�5H;("*��"!)� 6h'D!)�:45("*��;65,c6D� &�*+�E(E48�"!$!)� 4�4<I(<��*�� 6)6D�CA�!)�:48� 6$6D�E*�(S!$� 6DAF�;&�6)(<P�# k
BZ#7*�("*+�`*+�;6G45(<!$!)�5H;("*+�"!)� 650

-
(<!O(G�?�5/�� #%'D�+,<� 6)6D� 6 / !O(<H;�S� &N'D�;6
65I(<���"P�')#7*+�;6 (GA�(<!)')#7! *�(U/<J(<P�!$#745(U*��./ !O(<H;�S� &�k
'D�;6 *+�.T�#76)'�J�"!$#7(=H;B%�"P�("B"�d*+�;6Q#7*+� &�')#��c45("*��"!)� 6 *�("6Q�S� &�6)(<H"� &�65,<L����.65I(<�?/�!$(<H;�S� &�'D�;6
*��CT�#76D'�J�"!O#7(�B%��45("B 0t� /�J(<P�!O#745(�*+�M/�!$(<H;�S� &�'D�;6Y*+�CT�#Z6D'�J�"!$#7( H;B%�"Pc("BQAF�5!$��#%'D�C'D!$("&�6 k
/��"!$��(<!3/�!$(<H;�S� &�'D�;6 *��GT�#76D'�J�"!$#Z(hB7�:45("B ,;48�"!$!)� 6DAF�;&�*+� &�'D� 6.(<�;63�5["� &�'D�;6d*��U� &N[�#%�M*+�
��� &�6)(<H"� &�65,N� � / !$(<H;��� &N'D�;6.*��=T�#Z6D'�J�"!$#7(�H;B%�"P�("B�48�"!)!)� 6)A��;&�*+� &N'D� 6?a(Y6)��(�!$� 48�5A �4<I(<�
AF� B%� A�!$�:48� 6)6)�+,��;� 48�;&��)��&�'D�E*+�`A�!)��48� 6)6D�;6 ,�!)�5A�!)� 6)� &N')("*+�;6GA�� B7��T+�;6DAF� *+� #%!)�+0

� �+')#ZB7#�� (��4<I(<�`*+�U����(h/<J(<P�!$#745(hA�(<!$(h'D!$("&�6D/ �"!O��(<!3�;63#7*+� &�')#��c45("*+�"!$� 63*�("63�S� &�k
6$(<H"� &�6C&+�;6C/ !O(<H;�S� &N'D�;6e*+�ET�#76D'�J�"!$#7(^48�"!$!)� 6DAF�;&�*+� &�'D� 6�a( 6$��(^!)� 48�5A �4<I(<�pAF�5!$��#%'D�
L:�+���;6e45(<!)!)�5H;("*��"!)� 6 & I(<�@*+�5AF� &�*�("� *�( !$�5A�!)� 6D� &�')(��4<I(<�p*�("6CT�#76)'�J�"!$#7("6M��("#7&�*�(
L:�+�?���fT+�;6DAF� *+� #7!)�`AF�;6)6)(M!$�5A�!)� 6D� &�')(<!=�E("#76.*+�eL��+�h��� A�!$�:48� 6)6)�+0 � 6D')(WJ��B%')#7��(
45(<!O("48'D�5!�JK 6D')#745( J�b/_��&�*�("��� &N')("BUAc(<!$(m(o#Z&N'D�5!$BZ#%H;(��4<I(<�o*+�b6$�+P+k H"!$�+AF�;6���')#7B7#�� ("&�*��
!$�5A�!)� 6D� &�')("&N'D� 6�B%��45("#76G*+�;6G��� �CP�!$�;6U!)� �S�"'D�;650

�K������� � � 8 8 ��� � � � 8 � A
X 45(<!)!)�5H;("*+�"!eH"� &=J�5!$#748�@A�(<!$( *�#%/���65I(<� ��J(<["� B �_2
#7H;�+!$( &�0�� �MB7#7��#%')(�k 6)��(b*�#%/_��&�*�#%!
�]45(<!)!)�5H;("*��"!M*+�C� &�'D!)�5H;(�A�(<!$(i'D�:*�("6��;6hA�!$�:48� 6)6)�;65,�#Z&�45B7��#7&�*+�SA�(<!$(i6)# A�!�J�"A�!$#%�+,
'D�5!O��#7&�("&�*��^� � 6D�5H;��#7*�(�0 #=�;�S�p��� 45("&�("Bd*+�i��� A�!)�:48� 6$6D�b48�"!)!)� 48'D�nA�(<!O(b6)#
A�!�J�"A�!$#%�\J�SH;(<!$("&�')#7*�("�S� &�'D� ��J(<["� B , (�!)�5'D!O("&�6)��#76$65I(<� J�S/�� #%')(^(�A�(<!)')#7!Y*��;6`45(<!)!)�8k
H;("*��"!)� 6?*+�`� &�'D!)�5H;(i*+�M�S��*+��(SAF�:*��5!UH;(<!$("&N')#7!?("6G!)� 6)'D!$#��4<I�"� 6G*+�C� &N'D!)�5H;(�0

)-�



� ��� � 	 � �  	 	 � � � �� � 	 �

� 	�	�����	�� �� � &�'D!)�5H;( ��	��	 � ��� ���������
�  �S2 # J(<["� B � ��	
� ,� � 	 
 	 � � �	��
! �G����� 
 	 � � ��
� � ,� � � ��
 ��� �& � � 	 � � % ��� ���C%	
 ' ��� 
 '��% 	��I � % " � 
 F �/�
 ��� � 
� ���O,  � � ��
 ��� �& � � 	 � � % ��� ���C%	
 � ' � # 
!'��>� �! 	!%(F�/�
 ��	����I �	��� ��
�� ��

� � �9�r,  � � ��
 ��� �& � � 	 � � % ��� ���C%	
 � ' � # 
!'��>� �! 	!%(F�/�
 ��	�� � ���&� %( 
 F ���
���� ��
� � � �  � � ��
 ��� �& � � 	 � � % ��� ���C%	
 � ' � # 
!'�� ��� �	��
��� �! D" �&� 
 F �/���� ��� ��

� 	��
 � � � � � � � � � � �
� � � � ����� � � �
� � 
 ����	 #t�;&	��!$��(��4<I(<� ��' � �
� � � � �	 � ��� 
����		�
� � � �9� � � � � � � � �
� 	 � � � ��� � 	���� �
� � � &N'D!$�5H;( �
� � � � 	 � ��� ��
����	 �
� � � � � � � � �
  ���������	 ���  � ����	 � � �
  ��
�� �����	 � �
 � � ���
 � ����� ���	����� � � �9� 	 � � �
 � � � �9� � � � � � ��� �
 � � !)�5'D!$("&�6$��#%'D� �
 � 	�
 � 
 � ���� ���� �
 � ��
�����	 
�� � � � � �9� � � � � � � 	��
 � ���������	 ���  	�
 �
 � 	�
 � � � � � 	�
�� � � 
�� ��� � �
�� �� ��
 ����	 �
�  � ���
� � � � �
� � � ���
� ���

/ �� � ��� � � � 0 #t�;�SAF�;&+� &N'D��45(<!)!)�5H;("*+�"!�H"� &dJ�5!$#748�EAc(<!$( � &N'D!$�5H;( ��J(<["� B 0

) '



� ��� � 	 � �  	 	 � � � �� � 	 �

� 	�	�����	�� �� #=�;&	��!O��(��4<I(<� ��	 
	 � � ����� ��� ���  �S2 # J(<["� B � � 	
� �! �  � � ��
�� � �I � � 	�� � % � � �� ��% 
 � ' � # 
 ' ��
� 	��
� � � � � � � �! ���

� ���
/ �� � � � � � !�0 #=�;��A��;&�� &N'D�M45(<!)!$�5H;("*+�"!�*+��48�;&	��!$��(��4<I(<�EA�(<!$( � &�'D!)�5H;( ��J(<["� B 0

X 45(<!)!)�5H;("*��"!@H"� &=J�5!$#Z48� A�(<!$(\� &N'D!)�5H;( ��J(<["� B �_2
#7H;�+!$( &�0(' � J�oP�("6D� ("*�� &+�
�lJ�5'D��*+��*+�M48�;&	��!$�E(��4<I(<��AF�;6)#%')#%[<(�,��8u:� 45�+')("&�*+���

� (S� &�'D!)�5H;(E*+�M����(S48�;&	��!$�E(��4<I(<�E*+�M!)� 48�5A �4<I(<�+,c6D�M&+� 48� 6$6�J(<!$#%� �_BZ#7&�T�( � � �
� ��6)(]� T+�;6)A�� *�� #%!)��A�(<!$(�'D!$("&�6D/��"!$��(<!`�^/�!$(<H;�S� &�'D�b*+��T�#76D'�J�"!$#7(�B%��45("B348�"!Dk

!)� 6DAF�;&�*+� &�'D�Ea(S6)��( #7*+� &�')#��c45(��4<I(<��&:��� /�!$(<H;�S� &�'D�E*+�`T�#76D'�J�"!O#7(CH;B7�"P�("B 48�"!Dk
!)� 6DAF�;&�*+� &�'D�ia(S!)� 48�5A �4<I(<�i*�(S�S� &�6)(<H"� � � � 45("��6)( �_B7#7&�T�( � �O,�48�;� �EL:�+� �
� *�#%/_��&�*+�=��� 45(<!)!)�5H;("*+�"!d("��u�#ZB7#7(<!
A�(<!$(Y48�;����&�#745(<!3� 6)6D�t/�!$(<H;�S� &�'D�C*+�

T�#76D'�J�"!O#7( �_B7#7&�T�( � � �
� ["�5!$#��c45( 6D�m( �S� &�6)(<H"� �q'D!$("&�6)A��"!$')("*�(�("#Z&�*�( & I(<� / �;#YB%��45("B7�S� &�'D�

!)� 48�5P�#7*�(b�^6D�^(n�S� &�6)(<H"� � J�^A�(<!O(@6D�5!S� &�'D!)�5H;�+�^B%��45("B7�S� &�'D�",.AF�5!Dk
��#%')#7&�*+�i� BZ#7��#7&�(��4<I(<� *���*��+A�B7#Z45("*+�;6h�E*�#%/_��65I(<�^6D� B%� 48')#7[�( �_B7#Z&�T�("6 '^�
) � �

� ("48')��("B7#�� (E(�T�#76D'�J�"!O#7( *+��T+�;6DAF� *+� #%!$� �_BZ#7&�T�( * � �

 &�#745#Z(M� &�'5I(<�E����(e6D�5H;��&�*�(e("48')#7[:#7*�("*+�h48�;&�48�"!)!)� &�'D�M� � L�����!)�5'D!O("&�6)��#%'D�YAF�5!$#%�<k
*�#745("�S� &+'D�M(���� &�6)(<H"� � �_BZ#7&�T�("6 � "�( � � �U� &�L:��("&N'D���

� � 6DAF�5!$(SAF�"!?���E(�48�;&�*�#��4<I(<��*+�M� &�'D!)�5H;(E(<!$P�#%'D!�J(<!$#Z(S6D�"P�!)�C(ET�#76D'�J�"!$#Z( H;B%�"P�("B
*+��!)� 48�5A �4<I�"� 6M')("B 48�;���b48�;&�T+� 45#7*�(^AF� B%�^T+�;6DAF� *+� #%!)�^B%��45("B , A��5!O��#%')#7&�*��i(
!)� ��&�# I(<��*+�M��� L:�GJ�"!$��� A�!:J�5[:#%�@a(�� &N'D!)�5H;( �_B7#7&�T�( �,+ � �

� � &N'D!$�5H;(��;6?*�("*+�;6U'D!$("&�6)A��"!$')("*+�;6��_B7#7&�T�( �-� � �
� � 6DAF�5!$(pAF�"! ����(p�;�+'D!$(n48�;&�*�#��4<I(<�r(<!)Pc#%'D!�J(<!$#7(p6D�"P�!$��(rT�#Z6D'�J�"!$#7(bH;B%�"P�("BU*+�

!)� 48�5A �4<I�"� 6�A�(<!$( 'D�5!$�E#7&�(<!G(S!)�5'D!O("&�6)��#76$65I(<�SAF�5!$# J�;*�#745( �_B7#Z&�T�( � � �O0
X 45(<!)!)�5H;("*��"!�*+�C48�;&���!$��(��4<I(<� �_2
#7H;�+!$( &�0�" �O,FB7#7��#7')(�k 6D�`(�� &�'D!)�5H;(<!h(E48�;&	��!Dk

�E(��4<I(<�MAF�;6)#%')#%[<(Y*�(h!)� 48�5A �4<I(<��*��t����(`�S� &�6)(<H"� �f6D�"PE(Y/��"!$��(`*+�U��� /�!$(<H;�S� &�'D�
*���T�#76)'�J�"!$#7(�H;B7�"P�("B L:�+��!)�5A�!)� 6D� &�')(](i48�;&���!$��(��4<I(<�]*+� ����(��;�n��("#Z6?!)� 48�5A �4<I�"� 65,
'D�5!O��#7&�("&�*��e� � 6D�5H;��#7*�(�0

�K������� � � A!�  A.A ����
�R48�"!)!$� 4�4<I(<�@*+�bT��;6DAF� *+� #%!)���E45(<!)!)�5H;("*��"!)� 6�*���*�#%/_��65I(<� ��J(<["� B J�E� L���#7[�("B%� &�'D��(
L:�+�eAF�5!$��#%')("� 'D!$("*���� #7!��S45���SA�!$("� ("6Y!$� 6D'D!$#��4<I�"� 6Y*+���c(<P�#ZB7#7*�("*+�M*��e*�#7/���6 I(<�E�
� &�'D!)�5H;(i*+� 6)48!$#%')("6?&�(E9:� 4�4<I(<� ":0�":0��:0

)-"



� ��� � 	 � �  	 	 � � � �� � 	 �

��6�!)� 6D'D!$#��4<I�"� 6�*+�e*�#%/_��65I(<� ��� � �	� 6 I(<�i� 6DAF� 45#���45("*�("6?(<'D!$(�[.J� 6M*��;6GA�(<!��("���5'D!)�;6
*���45(<!)!)�5H;("*+�"!�H"� &dJ�5!$#748�+,c*��C("48�"!$*+�E48�;� �

� �� - ���  ��� � � � � � 	 � � �  �
�i� 6DAF� 45#��c45("&�*��b&+�bAc(<!��("�S�5'D!)� � � �9� ( !)� 48�5A �4<I(<�n*�(b�S� &�6$(<H"� � AF�"!C'D��*+�;6��;6
*�� 6D')#7&�(<'�J(<!$#7�;650 � 6D')("6G!)� 6D'D!$#��4<I�"� 6�#7&�*�#Z45("� L:��("#76U("6��S� &�6)(<H"� &�6GL����`'��� � L:�+�M6D�5!
� &�'D!)�5H;�+� 6?�8u�("48')("��� &N'D� ����( ["���"0

� �RA�!$#Z�S� #%!)�eB7�+H;(<!G("6)6D�5H;��!$(�k 6D�ML:�+�M&+� &�T:����(e�S� &�6)(<H"� �sJ�`� &N'D!)�5H;���M��("#76
*���L:�+�d���E(G["���"03-
�"! 48�;&�'D!$("*�#��4<I(<�+,;("*���#%'D�8k 6D�tL:�+�d���E(?�S� &�6$(<H"� � �@J�t� &�'D!)�5H;�+�
*���("6�["���5� 6^AF�"!]��� A�!)�:48� 6$6D�+0 � &�'5I(<�+,`*��+!$("&�'D�p( 6D�5H;��&�*�(l� &N'D!$�5H;(W#7�SA�B7#Z45(
L:�+�C&��E45(<!)!)�5H;("*+�"!Y*+�C48�"!$!)� 6DAF�;&�*+� &�'D� �_2 #%H;�+!$( &�0(' �?(�48�;&�*�#��4<I(<�i*�(EB7#7&�T�( '�/��;#
["�5!O*�("*+� #%!$(M�?48�;�S�C')("BcL���� � ����� � � ��� � �	 � �"0 #=�;�S�C���E(`A�!$#7��� #%!$(h� &N'D!$�5H;(�*+� �
#Z�SA�B7#745( L:�+� � � ��� � � � � �?6D� �)(S�"P�!$#%H;(<'D�"!O#7("�S� &�'D��#7&�6)�5!$#7*+�e� � � � �_B7#7&�T�("6*S� �-� �O,
� &�'5I(<�M48�;&�45B7��# k 6D�dL:�+� �C&:��&�45(�'D�5!�J(Y6)#7*+��� &N'D!$�5H;�+�tA�!)�5[�#7("�S� &�'D�","�YL:�+�t48�;&N'D!O("*�#��
(ET�#%A?J�"'D� 6D�"0

� � 6D�5H;��&�*+��B7�+H;(<! ,�L���("B7L����5!��S� &�6$(<H"� � *�#%/���&�*�#7*�(�AF�"!���� A�!)��48� 6)6D��48�"!Dk
!$� 48'D�W'D� � L����n6)�5! � &N'D!$�5H;�+�rAF�"!]L:��("B7L:�+�5!^���q*+�;6]A�!)�:48� 6$6D�;6^*+� 6D')#7&�(<'�J(<!$#%�;6
48�"!$!)� 48'D�;6^L����p& I(<�l� &�'D!)�5H;�+�n&+� &�T:����(m�;��'D!$(�L:�+�p(�6)��P�6D')#%')��#Z(�0 ��*���#%')#7&�*��
(p*�#%/_��65I(<�@*+�i���E( �S� &�6)(<H"� � �r6D� � !)� 6)'D!$#��4<I�"� 6e*+�E� &�'D!)�5H;(pAF�"!���� A�!)��48� 6)6D�
48�"!$!)� 48'D�+,F� &N'5I(<������� 6)�S�EA�!)�:48� 6$6D��!)� 48�5PF��6)� �SA�!)���i45(<!)!)�5H;("*��"!Y*�#%/���&�*�#7*+� *+�
["�;B7')(�,�����( ["���eL��+�ML:��("B7L:�+�5!G45("&�("B � � � J� ��J(<["� B 0

��*��E#%')(�k 6D�t� &N'5I(<�M48�;���MT�#%A?J�"'D� 6D�tL:�+�U��� A�!)��48� 6)6D�Y48�"!)!)� 48'D�C*+� 6)')#7&�(<'�J(<!$#%�Y*�(
��� &�6)(<H"� � �^&���&�45(�(�� &�'D!)�5H;(�&+� � � &�'D!)�5H;(�L���("B7L����5!G�;�+'D!$(iL��+�e(E6)��P�6D')#%')��#Z(�0
9��Y��� A�!)�:48� 6$6D�SL��+�`&:��&�45(e/_("B7T�( & I(<� � &N'D!$�5H;(�����( �S� &�6$(<H"� �^,+� &N'5I(<�SAF��*+�5!$#7(
'D�5!h6)#7*+� AF�"!$L:�+� �

� 0?(S!)� 48�5PF� � ��("6?&���&�45(�( � &N'D!$�5H"�;� 0

�:0?&���&�45(S(S!)� 48�5PF� � �
X A�!$#7��� #%!)�S45("6D�WJ�e#7�SAF�;6)6 JK ["� B ,�*�#%!)� 48')("�S� &�'D��*+�i("B%H"�"!$#%')�S�+,cAF�;#76U� � L:��("B7L:�+�5!
A�!)�:48� 6$6D��L����M&���&�45(S'D� &�T�( � &�'D!)�5H;�+�e(S�S� &�6)(<H"� � #7�SA�B7#Z45(�L:�+� �

� �;�E& I(<�C�8u:� 45�+'D��'D�:*��;6.�;6.Ac("6)6D�;63�CL:�+�]J��� L���#7[�("B%� &�'D�G(M'D�5! /�("B7T�("*+�+,N�CL:�+�
48�;&N'D!O(<!$#7(�(�T�#%A?J�"'D� 6D� �

� �;�i(�[�("BZ#%��48�;�S�e/_("B76)(C(e48�;&�*�#��4<I(<��*�(�B7#7&�T�( '+,:� L��+�h#7�SA�BZ#745(`L����?� &�'D!)�5H"�;�
A�!)�5[�#7("�S� &�'D�r����( �S� &�6)(<H"� �  ')("B`L:�+� � ����� � �  � � 	 � ����� � � ��� ���#� �
 - ���  �O,��;�^6D� �)(�,:� A�!$�:48� 6)6)�e� &�'D!)�5H"�;�^���E(e��� &�6)(<H"� �  L:�+�Y6)�+P�6)')#%')��#��c,
�EL:�+�M48�;&N'D!O(<!$#7(�(�T�#%A?J�"'D� 6D� �

� �;� (�[�("BZ#7(m48�;�S�l/�("BZ6)(m(o48�;&�*�#��4<I(<��*�(mB7#7&�T�( ):,=�lL���� J�b� L:��#%[<("B%� &�'D�@(<�
A�!)��48� 6)6D�G� � L��+� 6)'5I(<��& I(<�?6)�5! *+� 6D')#7&�(<'�J(<!$#%�G*�(G��� &�6)(<H"� �^,��?L:�+�.48�;&N'D!O("*�#��
(�T�#%A�J�"'D� 6D�"0

)-$



� ��� � 	 � �  	 	 � � � �� � 	 �

���E6D�5H;��&�*+�S45("6D�+,c48�;���E����(S�S� &�6)(<H"� �sJ�C6D� ��A�!)�`!)� 48�5P�#Z*�(eA�� B7�S� ��#76)6D�"!GL:�+�
&QI(<�i/_("B7T�(�,�� &N'5I(<�^� BZ(WJ� !)�5'D!$("&�6$��#%')#7*�(E��� &YJ���S�5!)��#7B7#7��#7')("*+��*+�e["���5� 6`(<'�J��L:�+�
6)� �D(S48�;&	�c!$��("*�(�0d9:�@J�`'D!$("&�6$��#%')#7*�(e���R&YJ�����5!)�S#7B7#7��#7')("*+��*+�Y["���5� 6?� &N'5I(<��AF� B%�
A�!)�"A�!$#%� *�("*+�S*+��AF�5!$*�( �)��6D')( *��;6C45("&�("#76 , � B7(�,
�;� J�i#Z&+�5[:#7')( ["� B7�S� &�'D�E!$� 48�5P�#7*�(�,
�;� � &N'5I(<�i��A�!)��48� 6)6D��*+� 6)')#7&+�S/_("B7T�(�,+�EL:�+�M48�;&�'D!$("*�#��C(ST�#%A?J�"'D� 6D�"0

����( !$� 6D'D!$#��4<I(<�E*��`� &N'D!)�5H;(���� � ��� ,�#7&�*�#745("&�*+�eL:�+�M���E(S�S� &�6)(<H"� � L:�+�M6D� �)(
� &�'D!)�5H;�+��(]��� *��;6h6)� ��6`*+� 6D')#7&�(<'�J(<!$#%�+, 48�"!)!)� 48'D� �;�r&QI(<�+, 6D� �)(�#Z&+�5[:#7')( ["� B7�S� &�'D�
� &�'D!)�5H;�+�e(S'D��*+�;6G�;6�!)� 6D')("&�'D� 6�*�� 6D')#7&�(<'�J(<!$#7�;6G48�"!)!)� 48'D�;65,F#7�SAcB7#745( L����C(S� &�'D!)�5H;(
6)� �D( (<'D!$("6)("*�(S(<'�J�M(e!)� 48�5A �4<I(<�E6D�5!U48�;&	��!$�E("*�(CAF�"!U����(e��("#%�"!O#7(�*��;6tA�!)��48� 6)6D�;65,
����(p["���@L:�+�^6D� ("6)6)����� L��+� ����(n��("#%�"!$#7(r*���A�!)�:48� 6$6D�;6 J� 48�"!)!)� 48')(�0 #=�;�S�
48�;&�6D� L�� �� &�45#7(�,�� 6D')("6?!)� 6D'D!$#��4<I�"� 6UAF�:*+� � 6)�5!?� 6DAF� 45#��c45("*�("6U&+��A�(<!��("���5'D!)� � ���t*+�
45(<!$!)�5H;("*+�"!?H"� &=J�5!O#748�+0

�?� 6D'D��45("6D�+,c(S45("��("*�(�*+�`� &�'D!)�5H;( ��J(<["� BQ(<AF� &�("6GA���*+�`("6)6D�5H;��!$(<!?( � &�'D!)�5H;(
#Z&+�5[:#7'�J(<["� B *+� ����(i�S� &�6)(<H"� � 6)�e(�(<A�B7#745(��4<I(<�]H;(<!$("&�')#%!`L:�+��(�48�;&�*�#��4<I(<�^*+��� &�k
'D!$�5H;(rJ��#Z&+�5[:#7')( ["� B7�S� &�'D�?6)(<')#Z6D/ � #7')(�,��S� 6)����&�(YA�!$� 6D� & �45(C*��U/�("B%')("6 0 �?�M� &�')("&�'D�+,
J� A�!)� 45#Z6D��L:�+� L���("B7L����5!�48�;&�*�#��4<I(<�]L:�+� 6D� �)(i45����A�!$#7*�(�A��"!hA�!)��48� 6)6D�;6Y48�"!)!$� 48'D�;6
6)� �D(S!$� 48�;&�T+� 45#7*�(S48�;����')("BQAF�"!GL:��("B7L:�+�5!UA�!)��48� 6)6D��48�"!)!$� 48'D�+0

#=�;�S� 48�8k 6D�^� &�'5I(<�rAF�"! ("6$6D�5H;�+!$(<!�L:�+�](@!$� 48�5A �4<I(<�m*+�]����(n�S� &�6)(<H"� � AF�"!
��� A�!)�:48� 6$6D�S48�"!)!)� 48'D�E#7��A�B7#745(M(S6$��(�#Z&+�5[:#7'�J(<["� B 48�;&	��!$��(��4<I(<�S(SL:��("B7L:�+�5!=�;�+'D!)�
A�!)�:48� 6$6D�r48�"!)!)� 48'D�+,t�mL����]6)�5!)["�^')("�CPtJ� � A�(<!$(pH;(<!$("&�')#%!EL:�+�^����(n�S� &�6)(<H"� �
PF� �f!)� 48�5P�#7*�(C#7&+�5[�#%')( ["� B7��� &N'D�h*+� # u���*+�?6)�5!d!)�5'D!O("&�6)��#%')#Z*�(Y��(<!$�E( �5� &�("*�(�0 - (�k
!O(b45("*�(b!)�5'D!$("&�6)�E#76)65I(<� �8u+#76D'D������(^A�!)�"P�(<P�#7BZ#7*�("*+�eAF�;6)#%')#%[<(^*+�i6)�5!C!)� 48�5P�#Z*�(^�
L:��("&�*��o����(m��� &�6)(<H"� � J�@!)� 48�5P�#7*�(rAF�"!E��� A�!)�:48� 6$6D�o48�"!)!)� 48'D� ����(o48�;&	��!Dk
�E(��4<I(<�\J�C*�#7/���&�*�#7*�(�0 #=�;�S�i(�48�;&	��!$�E(��4<I(<�E'D� � ')("��PtJ� �^,�AF� B7( A�!)�"A�!O#%� *�("*+�`*+�
AF�5!$*�( �)��6D')(�*+�;6`45("&�("#76 ,Q����(iA�!)�"P�(<P�#ZB7#7*�("*+�M�E("#%�"!ML���� �5�5!)� *��e6D�5!`!$� 48�5P�#7*�(�,
� &�'5I(<���8u+#76D'D�`����(eA�!$�"P�(<P�#7B7#Z*�("*+�U')("��P=J� � AF�;6)#%')#%[<(e*�( 48�;&	��!$��(��4<I(<��6)�5!U!)� 48�5P�# k
*�(�0 #=�;�S�eA���*+� � 6D�5!t/ � #%')("6t��� &YJ�����5!)��#7BZ#7��#%')("*+�M*���!)�5'D!O("&�6)��#76$65I�"� 65,:� &N'5I(<�S(
48�;&���!$��(��4<I(<�WJ��#7&N[�#%'�J(<["� B7��� &N'D�`!)� 48�5Pc#7*�(�0

��*��E#%')(�k 6D�h� &N'5I(<��L:�+������(�48�;&�*�#��4<I(<� *+��� &�'D!)�5H;(�J�`45���SA�!O#7*�(�,N�;�]6D� �)(�,+����(
��� &�6)(<H"� � J�U!)� 48�5P�#Z*�(hA��"!3���E(h�E("#%�"!$#7(h*+�tA�!)��48� 6)6D�;6 A�!$�:48� 6)6)�;6348�"!)!)� 48'D�;65,���("6
L:�+�`��� A�!)��48� 6)6D�S48�"!)!$� 48'D�E&���&�45(�48�;&�T+� 48�`� 6)6D�`/_("48'D�+0=9:�`#76)6)� ("48�;&�'D� 48�",UJ�`AF�"!Dk
L:�+�U� 6)6)�?A�!)��48� 6)6D�M&:��&�45(M!)� 48�5PF� ��(C48�;&	�c!$��(��4<I(<�C*�(M!)� 48�5A �4<I(<��*�� 6)6)(M�S� &�6)(<H"� �
AF�"!dA�(<!)'D��*������f�;�+'D!)�+0 #=�;�S�e(C!$� 48�5A �4<I(<�e*�������(��S� &�6)(<H"� � AF�"!d��� A�!)��48� 6 k
6)�]48�"!$!)� 48'D� #7�SA�BZ#745(�(]6)��(�#7&+�5[�#%'�J(<["� B 48�;&	��!$�E(��4<I(<�](]L:��("B7L:�+�5!h�;�+'D!)�]A�!)��48� 6)6D�
48�"!$!)� 48'D�+,c4OT+�5H;(�k 6D� a(S48�;&�45B7��65I(<�iL��+� �

� &+� &�T:��� A�!)��48� 6)6D� 48�"!)!)� 48'D� !)� 48�5PF� �](��S� &�6)(<H"� �R� �R45("��6)(��h48�;�S� ')("BF(
48�;&�*�#��4<I(<�i& I(<�lJ�M["�5!$*�("*�� #%!$(�,���L:�+�M48�;&�'D!$(<!$#7(�(ET�#%A?J�"'D� 6D� �

� & I(<�h�8u�#76)'D�d����(���("#%�"!$#Z(?*+�dA�!)��48� 6)6D�;6
48�"!)!)� 48'D�;65,;�YL:�+� ')("��P=J� � 48�;&N'D!O(<!$#7(
�E�S��*+� B%��("6)6$����#7*+�+0

9:�M����( �S� &�6$(<H"� � J�M!)� 48�5P�#Z*�(eA��"!U'D��*+�;6U�;6?6D� ��6G*+� 6)')#7&�(<'�J(<!$#%�;6t�M48�;&�')#7&:��(
(S6)�5!G!)�5'D!$("&�6$��#%')#7*�(�� &�'5I(<� J�MAF�"!$L:�+�Y�SA�!)��48� 6)6D��L:�+�M( !)�5'D!$("&�6$��#%'D�`& I(<�S!)� 48�5PF�
����(S48�;&	��!$�E(��4<I(<�+0�#=�;�S��(�!)� 48�5A �4<I(<�i*��M����(S�S� &�6$(<H"� � #7�SAcB7#745( (S#7&+�5[�#%'�J(<["� B

) &



� ��� � 	 ��� �	 	 � � ���	 � ��� �

!$� 48�5A �4<I(<�m*�(b48�;&���!$��(��4<I(<�r48�"!)!)� 6)A��;&�*+� &N'D��AF�"! 'D�:*+�;6e�;6eA�!)��48� 6)6D�;6 48�"!)!$� 48'D�;65,
� &�'5I(<���

� �;� (@�S� &�6)(<H"� � & I(<�p/ �;#d!)� 48�5P�#7*�(bAF�"!�("B7H;��� *+�;6�*�� 6D')#7&�(<'�J(<!$#7�;65,3�pL:�+�
48�;&N'D!O(<!$#7(�(�T�#%A?J�"'D� 6D� �

� ("B%H;��� *��;6G*+� 6D')#7&�(<'�J(<!$#%�;6G& I(<� J��48�"!)!)� 48'D�+0

- (<!$(eH;(<!$("&�')#%!GL:�+�YL���("BZL��+�5!t48�;&�*�#��4<I(<� *���'D�5!$�E#7&�(��4<I(<�S48�;&�6)#76)')#7&�*+�e*�(C!$� 48�5A �4<I(<�
AF�"!]���s48�;&��)��&N'D� *+�nA�!)��48� 6)6D�;6 J�r6)(<')#76D/�� #%')(�,h�S� 6)�S�W&�(�A�!)� 6D� & �45(�*+�p/_("B7T�("6
*�� A�!)��48� 6)6D�;65,�J�n&+� 48� 6)6�J(<!O#%�o��� �S� 45("&�#76)���o*+�bH"� 6)'5I(<�l*+�bH"!$�+AF�oL:�+�b6)#7�e��B%�
48�;&���!$��(��4<I�"� 6�*+�`!)� 48�5A �4<I(<�iA��"!?A�(<!)'D�M*+�`A�!$�:48� 6)6)�;6?L:�+�`/�("BZT�("�^0

� ��
 � � � �� �'!������ �� ! � !
�K��� �� 
 6 � � 8 � ? � �7A
� 45("��("*�(n*+��� &N'D!)�5H;(n�"!O*+� &�("*�(@'D� � 48�;�S�n�"P	�D� 48')#%["�r#7�SAF� *�#%!C(p� &�'D!)�5H;(r*+�
Ac(<!)� 6]*+�r�S� &�6)(<H"� &�6]AF� B7(��"!$*+� � �5!)!O("*�(�,�')("BY48�;�S�W� 6)A�� 45#��c45("*+� &�(\9:� 4�4<I(<�
":0�":0��:0dX`6 ("B%H"�"!$#7')�S�;6
A�(<!$(G� &�'D!)�5H;(h�"!$*+� &�("*�(GAF��*+� � 6D�5!
P�("6D� ("*��;6 &+�h(<'D!$("6D�Y�;�
� &�'5I(<�S&�(e(<H;B%�;�S�5!$(��4<I(<��*+�h�S� &�6)(<H"� &�6 * � % * ' - ,�')("&�'D�S&�(C�"!O*+� &�(��4<I(<� � � !)� B7(��4<I(<�
a(E*�#%/_��65I(<� PF� � 48�;�S�i&�( �"!O*+� &�(��4<I(<��� � !)� B7(��4<I(<�pa(S� &�'D!)�5H;(�0

XY6 ("B%H"�"!$#7')�S�;6^P�("6D� ("*��;6b&+� (<'D!O("6D� *+�m��� &�6)(<H"� &�6@(<!$��( �5� &�("�^,M6)� � ("6
� &�'D!)�5H;(<! ,�L���("#Z6)L����5!
�S� &�6)(<H"� &�63(<'�J�?L:�+�t'D�:*�("6 ("636)��("6 A�!)� *+� 48� 6)6D�"!O("63&�(h�"!$*+� �
6)� �D("�s!)� 48�5Pc#7*�("6��r� &N'D!$�5H;�+� 650 � ��("&�*+� #76D'D�W("48�;&�'D� 48�",ML���("BZL��+�5!^�S� &�6)(<H"� �
(<!O��( �5� &�("*�( J�C� &N'D!)�5H;���M�M!)� �S� [:#Z*�(S*+��(<!$��( �5� &�("�S� &N'D��'D� �SAF�"!�J(<!$#7�+0

�?�p� &N')("&�'D�+,3A�(<!$(@("6)6D�5H;�+!O(<!eL:�+�E'D��*�("6e("6���� &�6)(<H"� &�6�!)� 48�5P�#7*�("6�65I(<�p#7&+�8k
[�#%')(�["� B7�S� &�'D��� &�'D!)�5H;�+� 6 , ��� ("B%H"�"!$#%')�S�p*+� 6D'D��')#%AF�@*+�5AF� &�*��i*+��48�;����&�#745(��4<I(<�
�hJ(<["� B L:�+�M("6)6D�5H;�+!$��L:�+�`'D�:*��;6G�;6GA�!)� *+� 48� 6)6D�"!$� 6?*�("6��S� &�6)(<H"� &�6?!)� 48�5P�#7*�("6G65I(<�
#Z&+�5[:#7')( ["� B7�S� &�'D�M� &�'D!)�5H;�+� 650

XY6 ("B%H"�"!$#%')�S�;6 Pc("6D� ("*+�;6 � � (<H;B%�;�S�5!O(��4<I(<�o("48!)� 6)48� &�')("� (p'D��*�("6S("6S�S� &�k
6$(<H"� &�6e� &N[�#7("*�("6e'D��*�("6 ("6S6)��("6�A�!)� *+� 48� 6)6)�"!$("6S&�(@�"!$*+� �^,3�nL�����#7��A�B7#745( L:�+�
&�(`!)� 48�5A �4<I(<�S*+�?L:��("B7L:�+�5!=�S� &�6)(<H"� � 'D�:*�("6 ("6=6)��("6dA�!)� *+� 48� 6)6)�"!$("6d6 I(<�C')("��P=J� �
!$� 48�5P�#7*�("6U�`� � 48�;&�*�#��4<I�"� 6?*+�C6D�5!G� &�'D!)�5H;�+� 6 ,�6D�C("#7&�*�( & I(<����/��"!$("�^0

�?�h(<H;B%�;�S�5!$(<!
("6 �S� &�6)(<H"� &�65,<��� ("B7H"�"!$#%')�S�?*��.�"!$*+� &�(��4<I(<�h*+� 6D'D�d')#%AF�U'D�"!$&�(�k
6)�]("#Z&�*�(p� L���#%[�("B7� &N'D�^(r��� ("B%H"�"!$#7')�S�r*+�]� &N'D!)�5H;( ��J(<["� BUP�("6D� ("*��r� � 48�;&	��!Dk
�E(��4<I(<�\AF�;6)#%')#%[<(�,G'D�"!$&�("&�*+�W#7�SAF�;6)6 JK ["� Bh( 48�;&�48!)�5')#�� (��4<I(<� � �q6D�5A�(<!$("*�� *�� 6D'D� 6
*��;#76 ("6DAF� 48'D�;650dX`�+'D!$(C6)� �S� B7T�("& �45(�48�;�f�;6t("B%H"�"!O#%')�S�;6 *���48�;&	��!O��(��4<I(<��AF�;6)#7')#%[�(
J�E(^&�� 48� 6)6)#7*�("*�� *��S!)� 48�5PF�5!C48�;&	��!$�E(��4<I�"� 6`A�(<!$(]� B7#Z��#7&�(<! ,F*�("6M��� &�6)(<H"� &�6ML:�+�
6 I(<�E(<H;B%�;�S�5!$("*�("65,�("L:�+� B7("6GL:�+� ��J( / �"!O("� !)� 48�5P�#7*�("650

� � ("B%H"�"!$#%')�S�;6e*+�i�"!$*+� &�(��4<I(<�p� � !)� B7(��4<I(<�\a(b� &�'D!)�5H;(�,3� � L���� J����')#7B7#�� ("*+�
&�� 48� 6)6)(<!$#7("��� &N'D����� �S� 45("&�#Z6)�S�b6D� L:�+� &�45#Z("*+�"!C*�#76)'D!$#%P��QJK *+�+, 48�;�S�bAF�"!M�8u�� � k
AcB%�^��� A�!)�"'D��48�;B%� *+��48�;&�6)� &�6D�+, ( (<H;B7�;�S�5!$(��4<I(<�@6$#%H;&�#��c45(�L:�+��65I(<� ("6`A�!cJ�"A�!$#7("6
��� &�6)(<H"� &�6 �r!)� 6$��B%')("*+�nA�!)��*���� #Z*+�bAF� B%�n6D� L:�+� &�45#7("*+�"!S� &QI(<�n(<AF� &�("6 �;6E6D� ��6
#Z*+� &N')#��c45("*+�"!)� 650

)-)



� ��� � 	 ��� �	 	 � � ���	 � ��� �

���������������  ��Xh!$*+� &�(��4<I(<� �������  ��	
� � ,� � � ��
 ��� �& � �� 	�� � % � � ���C% 
 ' ��� 
!' �"� �& ��
�� �I � �& �	��� � � � ��� ��
��� �  � � ��� � �I 1�I% 
 	 �� 	!% ���	��%@# � �� 	 � ��
� ���

/ �� � � � � � 1 0 #=�;�SAF�;&+� &�'D�MT+�;6DAF� *+� #7!)� A�(<!$( � &�'D!)�5H;(��"!$*�� &�("*�(�0

X �*573 � � �S��')#7B7#�� (S��� �S� 45("&�#76$�S�i6)#Z�SA�B%� 6UPc("6D� ("*+�i&��i(<'D!$("6D�]*+�C��� &�6)(�k
H"� &�65,;48�;� ��� 6)� L��+� &�45#7("*+�"! *�#76D'D!$#7P��QJK *+�tP�("6)� ("*+�h&:��� A�!)�"'D��48�;B%�Y*+�=48�;&�6D� &�6D����0
#t�;�S� J�tP�("6D� ("*��h&+�Y(<'D!$("6D�`*+�=�S� &�6)(<H"� &�6
*��5A�� &�*+� *+�t48�;����&�#745(��4<I(<� ��J(<["� B:A�(<!$(
("6$6D�5H;�+!$(<!?(�� &N'D!)�5H;(i#7&+�5[�#%'�J(<["� B 0

�K��� �
� � � A � � � �4�8 �
X T+�;6DAF� *+� #7!)�C*+�h�"!$*+� &�(��4<I(<� �_2 #%H;�+!O( &�0�$ � �8u:AF�"!)')(e*+�;#76=6D�5!)[�#��48�;6dA�(<!$(��;6t45(<!)!)�8k
H;("*��"!)� 6��

� ��� 48�;&��)��&�'D� � � *+�3/ !O(<H;�S� &N'D�;6
*+� T�#76D'�J�"!$#7(tB%��45("B;*+� 6$48!)�5["� &�*+�?("6 � &N'D!$�5H;("6
/ � #7')("6?B%��45("B7�S� &�'D� �

� ��� 6D� L:�+� &�45#Z("*+�"!C*�#76)'D!$#%P��QJK *+� ��� �:, �+')#7B7#�� ("*���Ac(<!$(^'D!$("&�6)/ �"!$�E(<!M�;6M/�!$(<H<k
�S� &�'D�;6?*+�MT�#Z6D'�J�"!$#7( /_�+')�+!$(e� � / !$(<H;��� &N'D�;6�*+�MT�#76D'�J�"!O#7( B%�:45("B 0

XR6D� L:�+� &�45#7("*+�"!`H;(<!O("&N'D��L��+��( �"!$*+� &�(��4<I(<�b*���L���("#Z6)L����5!M*���("6`�S� &�6$(<H"� &�6
J��48�:�5!)� &�'D��48�;� (i�"!O*+� � AF�"!hL:�+� � 6)6)("6`*���("6h��� &�6)(<H"� &�6Y/��"!$("� � &N'D!$�5H;�+� 6M(<�
6)�5!)[:#��48�S� � AF� B%�S�S� &+�;6G��� *+�;6UA�!$�:48� 6)6)�;650

X\6D� L:�+� &�45#Z("*+�"!MJ�t48�;&�48!)�5')#�� ("*��Y48�;���h��� �cB%'D!)��A�(<!$(?�h48�;&�6)� &�6D�+,"��("&�'D� &�*+�
Ac(<!$( 45("*�(W4$T�(�["� � *��p/�!$(<H;�S� &�'D�;6 *+�rT�#Z6D'�J�"!$#7(�/���')�+!$(��� � ���O,Y*���("6 �cB7("6]*+�
� 6)A��5!O( �

� ����(S*�("6?6D� L�� �� &�45#7("6GA�!$�"A��;6)')("6��
� �;�+'D!$("6�*�("6G6D� L:� �� &�45#7("6�*+� 45#7*�#7*�("650

� ��("&�*+�]6D� 'D� &N')(]!$� 6D�;B%["�5!M��� /�!$(<H;�S� &�'D� *+�ST�#76D'�J�"!$#Z(�/_�+')�+!$( ��� � ����A�(<!$(]����(
��� &�6)(<H"� � � � � &�'5I(<���

� ��� � � � ���+J(��8u�#Z6D'D�d&�( �cB7(G*�� � 6DAF�5!$(�*+� 45#7*�#7*�(U*�(?4OT�( ["� � � � &�'5I(<�Y�?!)� 6$��B%')("*+�
J��(�!)� ��&�# I(<�C*+�G'D��*+�;6d�;6 � � � ')("#76=L�������� � � � � � � A�!)� 48� *�� � ��� � � � �d&�(M��� 6)��(
�cB7( � ��� � � �

� ��� � � � �pJ��#7&�6D�5!$#Z*�(]&�( �cB7(^*+�EA�!)�"AF�;6D')("6M48�"!)!$� 6DAF�;&�*+� &�'D�E( �o�E� 6DAF�5!$(�k 6D�
L����M(<A�(<!)�	�45(E&�(��cB7(S*+�M6D� L:� �� &�45#7("6�*+� 45#7*�#Z*�("650

 � �2� � - !���9�+" #B� � .

)-*



� ��� � 	 ��� �	 	 � � ���	 � ��� �

� 	�	�����	�� ���jY#%/���65I(<� ��	 
	 � � ����� ��� ���  ��Xh!O*+� &�(��4<I(<� � ��	
#h,  �+� 
� ��� ��
 	 � � G 
��
 
 � 
�� 
 	 
 %( � ���C%	� � ��
� ,� � 	�
 	 � � �	��
! �G����� 
 	 � � � 
� � ,� � � ��
���� �& � � 	�� � % � � ���C%	
 ' ��� 
!'��% 	 �& � % " � 
 F ���
 ��� ��

� � � �	� ,  � � ��
���� �& � � 	�� � % � � ���C%	
 ' ��� 
!'�� 	��HG��& 	KJ�I 1�I% 
 � 	�
 	!% � � � �
 � � ��
� � � ���  � � ��
���� �& � � 	�� � % � � ���C%	
 � � � ����
 � 	��HG �I 	KJ�I 1�I% 
 � 	 
 �I �	� ����
 � ��

� 	��
��
�� � 	 # ��� &�'D!)�5H;( � � � � � � � � � �	� � � � � ��� � � �

� ���
/ �� � � � � � � 0 #=�;��A��;&�� &N'D�M45(<!)!$�5H;("*+�"!?A�(<!O(�*�#%/_��65I(<� �"!$*+� &�("*�(�0

� 	�	�����	�� �� � &�'D!)�5H;( ��	��	 � ��� ���������
�  �EXh!$*+� &�(��4<I(<� � � 	
� ,� � 	�
 	 � � �	��
! �G����� 
 	 � � � 
� � ,� � � ��
���� �& � � 	�� � % � � ���C%	
 ' ��� 
!'��% 	 �& � % " � 
 F ���
 ��� ��

� � � �	� ,  � � ��
���� �& � � 	�� � % � � ���C%	
 ' ��� 
!'�� 	��HG��& 	KJ�I 1�I% 
 � 	�
 	!% � � � �
 � � ��
� � � ���  � � ��
���� �& � � 	�� � % � � ���C%	
 � � � ����
 � 	��HG �I 	KJ�I 1�I% 
 � 	 
 �I �	� ����
 � ��

� 	��
 � ��� ��
	 ���� � � � �	� � � � �
� � � ��� ����� � � � � � ��� � �
� � ��� ��
	 ���� � 	 � � �
� � 
��	���� 	 � �
� � � � � � � � � �
� � � � � � � � �
� ���
/  ��� ��� � � � 0 #=�;�SAF�;&+� &�'D�M45(<!)!)�5H;("*+�"!�H"� &dJ�5!$#748�iA�(<!$(S� &�'D!)�5H;(��"!O*+� &�("*�(�0

�h��(m("48')#7[:#7*�("*+� A�(<!$("B7� B7(nA�!)�"AQI�"�b�o48�;&��)��&N'D�l*�("6 ��B7("6�*+�^� 6DAF�5!$(mA�!)�"AF�;6D')("6
48�;���@[<("B%�"!eA�(<!$(b(@#%'D�5!$(��4<I(<�r6D�5H;��#Z&N'D��*+�i48�;&�6)� &�6D�+0 � ��("&�*+�b���E(b#%'D�5!$(��4<I(<� J�
*�� 45#7*�#7*�(�,d("6 �cB7("6E*+� 45#7*�#7*�("6e&�� 6)6)(m#%'D�5!O(��4<I(<��65I(<�o("48!$� 6)48� &N')("*�("6ra("6��cB7("6S("&�'D�8k
!O#%�"!$�S� &�'D�M*+� 45#7*�#Z*�("6t�M�;6GAc(<!)� 6 ��� � � � �G&+� B7("6UA�!$� 6D� &N'D� 6?!)� �S� [:#7*��;6?*�("6 ��B7("6G*+�
A�!)�"AF�;6D')("650

� �+')#7B7#�� (��4<I(<��*+�i���:*+� B7�i*+�e����(E("48')#7[:#7*�("*+�MAF�"!h��� &�6)(<H"� �^,�� � 48�;& �D��&�'D�
48�;� �r�S��*+� B%�n("*+�"A�')("*��pAc(<!$(@(n45("��("*�(p*����"!O*+� &�(��4<I(<�+, � � L:�+�^����(p�S� &�k
6$(<H"� � � 6DAF�5!$(EAF�"!`����(iA�!�J�8k 48�;&�*�#��4<I(<�+,hJ�S� &N'D!$�5H;�+� �e� � 6D�5H;��#7*�(�( [�#76)(]("6YA�!�J�8k
48�;&�*�#��4<I�"� 6e*+� B7( *+�5AF� &�*�� &N'D� 65,
AF�5!$��#%'D�iL��+���S� &�6)(<H"� &�6C� 6DAF� 45#���45("*�("6C(<�n&QJK ["� B
*�("6M48�;&�*�#��4<I�"� 6C*+�S�"!$*+� &�(��4<I(<�@48�;�S�b48�;&�48�"!)!$� &N'D� 6e6D� �)("� � &N'D!$�5H;�+� 6C48�;&�48�"!$!)� &�k
'D� ��� &N'D��A��"!G("48')#7[:#7*�("*+� 6G#7&�*��5A�� &�*+� &N'D� 6 0

* +



� ��� � 	 ��� �	 	 � � ���	 � ��� �

�K��� ��� � � 8 8 ��� � � � 8 � A
X 45(<!$!)�5H;("*+�"!?*+�M*�#%/���65I(<���"!O*+� &�("*�( �_2 #%H;�+!$( &�0 & �tBZ#7��#%')(�k 6D�Y( � &�[:#7(<!U��45(<!$!)�5H;(�k
*��"!?*+�`� &�'D!)�5H;(E48�"!)!$� 6DAF�;&�*+� &�'D���_2
#7H;�+!$( &�0�) �UL:�+�`�8u�� 45�+')(EL:��(<'D!)�E�"A��5!O(��4<I�"� 6��

� � 6DAF�5!$(YAF� B7(Y6)(<')#76D/_(��4<I(<�C*�("6 *+�5AF� &�* �� &�45#7("6.*��=�"!O*+� � � � !)� BZ(��4<I(<��a(M*�#%/_��65I(<�
� 6DAF� 45#��c45("*�("6?48�;�S�ET�#76)'�J�"!$#7( B%��45("B �_B7#7&�T�( � � �

� 48�;&N["�5!$'D���;6U/�!$(<H;�S� &�'D�;6h*+�MT�#76D'�J�"!O#7(e/��+')��!$(e� � T�#76)'�J�"!$#7( B%��45("B �_B7#7&�T�( � � �
� � 6DAF�5!$( AF� B7(S6)(<')#76)/�(��4<I(<�E*�� 6)6)("6?*��5A�� &�* �� &�45#7("6 �_B7#7&�T�( � � �
� � &N'D!$�5H;(b( �S� &�6)(<H"� � �_B7#Z&�T�( ' �Y��("48')��("BZ#�� (b( T�#76D'�J�"!$#7(]B%��45("B �_B7#Z&�T�("6 "]�
$ �O0

�d6D')( �"!$*+� �q*��rA�!)��48� *+�5! J�o#7�SAF�"!)')("&�'D�r*+�m�S��*+�W( �5[:#%')(<!b�\(<A�(<!)� 45#7�S� &�'D�
*��EA�(<!$("*�� u��;6e*��E�"!$*+� &�(��4<I(<�nL:�+�iA���*+�5!$#Z("� 6)�+!)H;#7!�&�(@6)#%')��(��4<I(<�p� � L:�+��*���("6
��� &�6)(<H"� &�6^*+�5[<("�s6D�5!]�"!$*+� &�("*�("6�#Z&+� L���#%["�:45("��� &N'D�r*+�n("48�"!$*+�\48�;� � � � �	� ,
�E("6 ')("��P=J� � � 6D'D� �D("� !)� BZ("45#%�;&�("*�("6 � &N'D!$�d6)# ,�AF�;6)6)#%["� BZ�S� &N'D�dAF�"!Q� 6D')(<!)� � ("��P�("6
!$� B7("45#%�;&�("*�("6 AF�"!d����(C'D�5!$48� #%!$(�,:AF�"! � � � ��� 0 �h��(C6$#%')��(��4<I(<��*��?P�B%��L:�+� #%�`��48�"!)!)�
6)� (?�S� &�6)(<H"� � 6$��48� 6)6D�"!$(?48�;&�6D�5H;�+�d!)� 6D�;B%["�5!
�?6D� �C/ !$(<H;��� &N'D�Y*+� T�#Z6D'�J�"!$#7(=/_�+')�+!$(
("&�'D� 6M*�(�("&�'D� 48� 6)6D�"!$(^'D�5!`�"AF�"!)')��&�#7*�("*+�e*+�eA�!)�"AF�"!��^6D� �Q, �]L:�+�S6)#%H;&�#��c45(EL:�+�
(S6)�5H;��&�*�( �S� &�6$(<H"� � J�`�"!$*+� &�("*�( ("&�'D� 6G*�( A�!O#7�S� #%!$(�(<AF� 6)(<!G*+�Y'D�5!)� � L:�+�`6D�5!
�"!O*+� &�("*�("6G#Z&N["�5!$6$("�S� &N'D�CA�� BZ(S*+�5AF� &�* �� &�45#7( *+�M*�#7/���6 I(<�+0

XhP�!$#%H;("&�*+��'D��*�("6`("6Y�S� &�6)(<H"� &�6Y(�6)(<')#76D/_( �5�5!M("6Y6)��("6Y*+�5AF� &�* �� &�45#Z("6�*+� *�# k
/_��65I(<�i("&N'D� 6Y*+�M'D� &�')(<!Y!)� 6D�;B%["�5!h("6�*��M� &N'D!$�5H;(�,F#Z�SA�B7#745( L:�+�M� � 'D�:*��;6G�;6�A�(<!)� 6
!$� B7("45#%�;&�("*+�;6]AF� B7(l*�#%/_��65I(<�+,�( A�!)� *+� 48� 6)6)�"!$( 6D� �D( !$� 48�;&�T+� 45#7*�(l48�;�S�W')("B`AF� B%�
6)� L��+� &�45#7("*+�"!?("&:��B7("&�*�� (�A��;6$6)#%P�#7BZ#7*�("*+�?*��`P�B%��L��+� #7�+0

�K��� ��� � � A!�  A.A ����
� 48�"!)!)� 4�4<I(<� *+�WT+�;6DAF� *+� #%!)�l�m45(<!)!)�5H;("*��"!)� 6 J�r� L:��#%[<("B%� &N'D�r(WL:�+�nAF�5!$��#%')("�
'D!O("*���� #%!h�e45���SA�!$("� ("6h!)� 6D'D!$#��4<I�"� 6`*��C�"!$*+� � *+� 6$48!$#%')("6Y&�(^9:� 4�4<I(<� ":0�":0��i� L:�+�
L:��("&�*�� 48�;��A��;6)')(\48�;� �WA�!$�"'D�:48�;B%� *+� �c(<P�#7B7#Z*�("*+�n& I(<�WAF�5!$45( �;� *��+AcB7#7L:�+�
��� &�6)(<H"� &�650

� � 6DAF� 45#��c45(��4<I(<�n*+�E!$� 6D'D!$#��4<I�"� 6 *+�@/ �"!$�E(<'D� � � � �	� J�i/�� #%')(@� 6DAF� 45#��c45("&�*��b("6
*��5A�� &�* �� &�45#7(S*+�M45("*�(E�S� &�6)(<H"� �^,c6)(<PF� &�*+��L:�+� �

� � ��57+�8	�  ��� � � � ����	 � � � �	� �  � � ��� � � � � 	 � � � �	� � � �  � � ��57+�8	�  � �
jh�]("48�"!$*+�n48�;� (p*+���c&�#��4<I(<�b*+������( !$� B7(��4<I(<�p*��i45("��6)("BZ#7*�("*+�", &���&�45(b6D�iAF�:*+�
'D�5!M6$#7����B%')("&+� ("�S� &�'D� � � �"57+�8 �  �?�  � ��57+�8	� ���O, �^L��+��J��*+� # u+("*+�](]45(<!)H"�
*�(S(<A�B7#745(��4<I(<�+0

#=�;&�6)#7*��5!)�8k 6D�=� &N'5I(<�M(Y� &�'D!)�5H;(`*+�UL:��("B7L:�+�5! Ac(<! � � ��57+�8 �  �O,N6D� � L:��("B7L:�+�5!
*��5A�� &�* �� &�45#7(^*+��� &�'D!)�5H;(�, �bL:�+��/_( �i48�;� L��+�i( ("48')#%[�#7*�("*+�E&:��&�45(]� 6)A��5!$�E&�("6
BZ#7&�T�("6 �i� �:0h�h6)6)����(�k 6D� L��+�e�8u+#76D'D� ��� A�!)�:48� 6$6D�iL:�+�e� &N'D!)�5H;(  ("&N'D� 6`*+� �]�
*��ML���("BZL��+�5!G6$�+P�6D')#%')��'D� *�����0

* �



� ��� � 	 ��� �	 	 � � ���	 � ��� �

9:�h#Z6)6D� ("48�;&N'D� 48� � ,�� &N'5I(<�S( ("48')#%[�#7*�("*+�YL�����/����h(e� &�'D!)�5H;(S*+�  A�!$�5[:#7("��� &N'D�
(�[�("BZ#%�;� (�48�;&�*�#��4<I(<��*�(�B7#Z&�T�( � 48�;�S��["�5!$*�("*+� #%!$(�,+�EL:�+�M#7��A�B7#745(eL���� �

� � � � ��� �� � � � �	���  �t�`A��"!$')("&N'D� � �� ��57+�8	�  �O,�48�;&�'D!$(<!$#7("&�*+�E(ST�#%A�J�"'D� 6D� �
� � � � ��� � � � ��AF�"!)')("&N'D�]����(E("48')#%[:#Z*�("*+��("&�'D�5!$#%�"!O�S� &N'D� #7&�6)�5!$#7� � � � � �?� �
� � ,���L����C6)#%H;&�#��c45( L��+�CA�(<!$(�("48�;&�'D� 48�5!M#7�SA�BZ#745(�L:�+�MA�!)�5[:#Z("�S� &N'D�C'D� &�T�(
� &N'D!$�5H;�+�G(`�S� &�6)(<H"� � 48�"!$!)� 6DAF�;&�*+� &�'D�",N��("#76 ���E(�["���G48�;&�'D!$(<!$#Z("&�*+�`����(
T�#%A?J�"'D� 6)�"0

����(�*+�5AF� &�* �� &�45#7(`*��?� &�'D!)�5H;( � � � � � J�?!)�5A�!$� 6D� &N')("*�(MAF�"! ����(C*+�5AF� &�* �� &�45#7(
*��MT�#76D'�J�"!$#Z(�/_�+')�+!O( �

� � � ��� � � �  � � � ��� � ��� � � � � ��� � ��� �!��� � � � � � � � � ��� �  �  ��� � � � �
�iL��+�M*?J( �"!$#%H"� � (�*��;#76U45("6D�;6h*�#76D')#7&�'D�;6��

� 0?*���("6=�S� &�6)(<H"� &�6d� 6)'5I(<� (<AF� &�("6=!)� BZ("45#%�;&�("*�("6dAF�"!=*+�5AF� &�* �� &�45#7("6d*���� &�'D!)�8k
H;(�,"& I(<�?AF��*+� &�*+�U6D�5!
� &N'D!$�5H;�+� AF�"!Q�"!$*�� � #7&�["�5!$6)(U� � A�!)��48� 6)6D�;6
*�#76D')#Z&N'D�;6��

�:0?*���("6Y�S� &�6$(<H"� &�6h� 6D'5I(<�^!)� B7("45#%�;&�("*�("6h')("�CPtJ� � AF�"!Y����(�*+�5AF� &�* �� &�45#7(�*+�
*�#%/_��65I(<�+, &QI(<� AF�:*+� &�*+�^6D�5!M� &�'D!)�5H;�+� 6�A��"!`�"!O*+� � #7&�["�5!$6)(oa( � 6DAF� 45#��c45("*�(
&+� 6)6)(E*+�5AF� &�* �� &�45#7(�0

����A�!O#7�S� #%!)� 45("6D�+,�6D� &�*+�S!)� 48�5Pc#7*�(����E(S*�("6G*���("6?�S� &�6)(<H"� &�6?*+�C��� Ac(<!G!)� B7(�k
45#7�;&�("*+�E���E(�*+�5AF� &�* �� &�45#7(S*��M� &N'D!$�5H;(�,c� &�'5I(<��*��+!$("&�'D�M(�!)� 6D�;BZ� �4<I(<�E(<'D!$(�[.J� 6`*+�
6)� L��+� &�45#7("*+�"! �

� (���� &�6)(<H"� � � � L:�+� 6D'5I(<����J(G� 6D'�J(h&�����(?*�("6 �cB7("6
*+� 45#7*�#Z*�("65,�AF� B%��L��+�dAF�:*+�
#7�S� *�#Z(<')("�S� &N'D��6D�5!?48�;&�["�5!)')#7*�(�&:����(S*��5A�� &�* �� &�45#7(S*+�M*�#7/���6 I(<�+,:AF�;#76 �
� (��;�+'D!$(]�S� &�6)(<H"� � ("#7&�*�(i& I(<� (<A�(<!)� 48�S&�("6 �cBZ("6h*�� 45#7*�#7*�("6��S48�;�S�

')("B ,Q�;� ��J(]/��;#3*+� 45#7*�#7*�(E�S� &�'D!)�5H;�+�",��+J(^& I(<� 6)� &�*+�]AF�;6)6 JK ["� B [�#%�;B7(<!`(
!)� 6D'D!$#��4<I(<�+,.�;��(<�r6D�5! A�!$�"A��;6)')(@*+�5AF�;#76�*�(p*+� 45#765I(<�n*+� 6D')(p& I(<�nAF�:*+�
(<A�(<!)� 48�5!h&�(�6)��(ST�#76D'�J�"!$#7(eA�("6$6)("*�( �

� (<A�(<!)� 48� � ("��P�("6 &�("6 �cB7("6��iAF�"!)')("&�'D�nA���*+� � #7�S� *�#7(<')("��� &N'D�]6D�5!
45("B745��B7("*�("6G("6?*+�5AF� &�* �� &�45#7("6U*+�M("��P�("650

� (M�S� &�6$(<H"� � & I(<�M� 6D'�J(C&����E( �cB7(Y*+� 45#7*�#Z*�(�,"AF� B%�`L��+��J�GA�!)�"AF�;6D')(Y�G� 6DAF�5!$(�k
6D�`AF� B7(e*+� 45#765I(<�+,�L:�+�`#7&+�5[�#%')(�["� B7�S� &�'D�M("48�;&N'D� 48� �c45("&�*+�S!)� *���� #7*+� (<�SA�!$# k
�S� #%!)��45("6)�+0

��� 6D�5H;��&�*+�e45("6D�+,�� � L:�+� � � �"57+�8 �  � 48�;�S�S("6d*��5A�� &�* �� &�45#7("6=*+��*�#7/���6 I(<�C65I(<�
6$(<')#76D/�� #%')("6S("&N'D� 6E*+�^("6S*+�5AF� &�* �� &�45#7("6 *+�]�"!$*+� � 6D�5!$� � A�!)�"AF�;6D')("6S(<�m6D�5!)[�#��48�
6)� L��+� &�45#7("*+�"! ,t� &�'5I(<�+,?(o�S� &�6)(<H"� �  � � 'D��*+�;6��;6iA�!)��48� 6)6D�;6WJ�@A�!)�"AF�;6D')(m(<�
6)� L��+� &�45#7("*+�"!?*+�5AF�;#76?*+����'D�5!�6)#Z*+�S� &N'D!$�5H;�+�",cAF� B%��L:�+�C(��"!$*+� � *�� 45#7*�#7*�( AF� B%�
6)� L��+� &�45#7("*+�"!]J�C6D� ��A�!)�M48�:�5!��� &N'D� 48�;� (�*��5A�� &�* �� &�45#7( *+�M*�#%/_��65I(<�+0

*-�



� ��� � 	 	 ��� �� � � � 	 �� � �

� 48�;&�*�#��4<I(<�C*���& I(<�C*��+A�B7#745(<!.��� &�6)(<H"� &�6SJ��'D!$#7[:#7("BZ�S� &N'D�G6$(<')#76D/�� #%')(�,����E(`["���
L:�+� 45("*�(]�S� &�6)(<H"� � � 6)'�J(�("6$6D�:45#Z("*�(i(]���E(i("48')#%[�#7*�("*��",�45("*�(]("48')#%[�#7*�("*��e6�J�](
� &�'D!)�5H;(M&��Y� J(�u�#7���Y����(h["���U�G& I(<�`65I(<�M48!$#7("*�("63&���[<("6.("48')#%[�#7*�("*+� 650 � 48�;&�*�#��4<I(<�
*��M& I(<��AF�5!$*+�5!G�S� &�6)(<H"� &�6UAF��*+�`("48�;&N'D� 48�5!YAF�"! �

� 0G'D�5!$��#7&�(��4<I(<�\*�(�("48')#7[:#7*�("*+�r("6)6D��45#7("*�( a( �S� &�6)(<H"� � 6)� �qL��+�p� 6D')(W6D� �)(
� &N'D!$�5H;�+�",.�rL����i*�("*+�p�n("B%H"�"!$#%')�S� J�]'D!$#%[�#7("B7�S� &�'D�E#7��A��;6$6 JK ["� B 6)� � L:�+�
�:48�"!$!$(�����( /_("B7T�(S*��SA�!)��48� 6)6D���

�:0GP�B%��L���� #%� �5'D�5!$&+�E*+�M����(S("48')#%[�#7*�("*+�"0

� 6D�5H;��&�*�(p6)#%')��(��4<I(<�n&QI(<�pAF��*+�i6)�5!e�5[�#%')("*�(�,d45("6D�r6D� �D(p!)� 48�5Pc#7*�(b����(@��� &�6)(�k
H"� � 45���)("6C*+�5AF� &�* �� &�45#7("6C& I(<�p6D� �)("� 6)(<')#Z6D/ � #7')("650^-
(<!O( �5[�#%')(<!�� 6)')(b6)#%')��(��4<I(<� J�
&�� 48� 6)6�J(<!$#%��L:�+� �

� (^(<A�B7#745(��4<I(<�^H;(<!O("&N')(@L��+�S&�(^("��6��� &�45#7(^*+�S/_("B7T�("6Y*+�SA�!$�:48� 6)6)�;65,Q'D��*�("6`("6
*+�5AF� &�* �� &�45#7("6?6D� �D("� #7&+�5[�#%')( ["� B7��� &N'D�C6$(<')#76D/�� #%')("6��

� &+�W45("6D� *�(l/_("B7T�( *+�r���sA�!$�:48� 6)6)�+,hL:�+�nAF�:*+�rB%�5[<(<!�a(lAF�5!$*�( *+�r����(
�S� &�6)(<H"� � � 6)6D� &�45#Z("B A�(<!$(�6$(<')#76D/_( �5�5!�*+�5AF� &�* �� &�45#Z("6U*+�M�"!$*+� � ,+� 6)6)(S/_("B%')(
6D� �)(S!)�5A�(<!$("*�(�0

� !)�5A�(<!O(��4<I(<�b*+� 6D'D�S')#%AF�]*+�S/_("B%')("6`AF�:*��e6D�5!C�5/ � 48')��("*�(^AF�"!Y#Z&N'D�5!$�lJ� *�#%� *+�S���
6$#76D'D� ��(`*+�?H"� 6D'5I(<��*�(`48�;��A��;6$#��4<I(<�C*+�?��� H"!$�+AF�`L����G6)(<')#76D/_(��45(C("6.*��5A�� &�* �� &�45#7("6
*��`�"!$*+� �^,�48�;�S�i�EL:�+�@J�C(<A�!)� 6D� &�')("*+��&�(S6D� 4�4<I(<�i6)�5H;��#7&�'D�"0

� ��� � ��0� &!"� � � ����� 

�
�K������ 
 6 � � 8 � ? � �7A
�h� �S� 45("&�#76)���e*+��H"� 6D'5I(<�S*+�hH"!$�+AF�M'D� �R48�;�S� /���& �4<I(<��("6)6)�5H;�+!$(<!U(C[�#%[<("45#7*�("*+�
*��i6)#76)'D� ��(�AF� B7(E�8u�45B7��65I(<�i*+�iH"!$�+AF�E*+��A�!)��48� 6)6D�;6YL:�+�C/_("B7T�("� ��AF� B7(�#Z&�45B7��65I(<�
*�� A�!)��48� 6)6D�;6�48�"!$!)� 48'D�;650 - (<!$(mL:�+�b(m�S��*�#���45(��4<I(<�o*�(m48�;�SAF�;6)#��4<I(<�o*+�mH"!$��A��
6)� �D(^[�#76D')(^*��S/ �"!$�E(^48���5!)� &�'D�EAF�"!`'D��*+�;6M�;6C�S� �CP�!)�;6M*+�^H"!$��A��+, '��� � L:�+��6D�5!
!$� 6DAF� #%')("*�("6S("6S!)� 6)'D!$#��4<I�"� 6SL:��("&N'D� a(n[:#76)')(@� � L��+� 45("*�(r�S� &�6)(<H"� � AF��*+�^6D�5!
� &�'D!)�5H;�+�",c')("BQ48�;�S��� 6)A�� 45#��c45("*+��&�(i9�� 4�4<I(<� ":0�":0('+0

-
(<!O(W�W�5/ � #7'D�+,Y���q�S� 45("&�#76)��� *��rH"� 6D'5I(<� *+�rH"!$��A�� 'D� � L:�+�r("6)6D�5H;��!$(<!
* >p("B *-".- �

� ("48�"!$*+�EL:��("&�'D�E(<�;6G� B7� �S� &N'D�;6hL:�+�M48�;�SAQI�"� � ��H"!$�+AF���
� ("48�"!$*+�EL:��("&�'D�pa(S[�#76D')(S*+�EH"!$�+AF� � � L����C45("*�(��S� &�6)(<H"� �sJ�M!)� 48�5Pc#7*�(�0

- (<!$(���A�!$#7��� #%!)�+,:A���*+�`6D�5!?��')#7B7#�� ("*+�S��� A�!)�"'D��48�;B%��*+�C48�;&�6)� &�6D�S�;� �;��'D!)���S�8k
45("&�#76)�S�S� L:��#%[<("B%� &�'D�",�48�;�S�i( �"!$*�� &�(��4<I(<�E'D�"')("B 0

X 6D�5H;��&�*+�rJ�Y("6)6D�5H;�+!O("*+�CAF�"!d���fA�!$�"'D�:48�;B%�e*+�?� 6)[�( � #7("��� &N'D�+,�L:�+��48�;&�6)#76D'D�
� � ("6)6D�5H;�+!O(<!�L:�+�`'D�:*�("6?("6?��� &�6)(<H"� &�6�#7&�48�;�SA�(<' JK ["� #76U48�;� (E[:#76)')( /��+')��!$(S65I(<�

*-�



� ��� � 	 	 ��� �� � � � 	 �� � �

� &�'D!)�5H;�+� 6M� � 'D�:*+�;6Y�;6`��� �CP�!$�;6`*+�]H"!$�+AF�i("&�'D� 6M*+�S6D� �5/�� 48')��(<!C(]����*�("& �45(�0
- (<!$(��e�5/ � #%'D�+,+("6='D� &�')(<')#%[�("6U*��?� &�[:#7(<!U&+� [�("6t�S� &�6)(<H"� &�6=� &�L:��("&N'D� 6D�hA�!)��48� 6)6)(
����(��e��*�("& �45(�*+�h[�#76D')( 65I(<� P�B%��L���� ("*�("6503jh� 6D'D�`�S�:*��+,:AF�"!t�S� #%�S*+�Y��� �S� 45(�k
&�#76)�S�Y*+�G48�;&	��!O��(��4<I(<�`AF�;6)#%')#%[<(�,;L���("B7L����5!
A�!)�:48� 6$6D�ML����=A�!)�5'D� &�*�(`#7&�6D')("B7(<!3����(
&���[<(Y[:#76)')(�'D� � (`48�5!$'D��� (ML����='D��*+�;6 �;63!$� 6D')("&N'D� 6.� B%� �S� &�'D�;6.*+� 6)6)(h[�#76D')(h!)� 48�5PF�8k
!O("� *��+!$("&�'D�M(S[�#76D')(S("&�'D�5!$#%�"!G'D��*�("6G("6��S� &�6)(<H"� &�6GL����M[cI(<�i6D�5!?#7&�48�;��A�(<' JK ["� #76
48�;� (n[:#76)')(@/_�+')�+!O(�0 � ��("&�*+�n�rA�!)�"'D��48�;B%�r*+�^� 6D[<( � #7("�S� &�'D�m� 6D'�J(m48�;&�45B7�QJK *+�+,
(�&+� [�(i[:#Z6D')( J� A�!)�"AF�;6D')(E��#7&+�5[�#%')(�["� B7�S� &�'D�e*+� 45#Z*�#7*�(�(<'D!O( [.J� 6C*+�EA�!$�"'D�:48�;B%�]*+�
48�;&�6D� &�6D�+0

�@J(S("#7&�*�( (S48�;&�6)#7*+�5!O(<!U���S� 45("&�#76)��� ��')#7B7#�� ("*+�eA�(<!$(S*�� 6DAF�;B%�5')(<!G����*�("& �45("6
*��h[�#76D')(�,�')("&�'D��A�(<!$(e� &�'D!$("*�(S48�;�S�SAc(<!$(e�8u:A���B765I(<� *+�YA�!)��48� 6)6D�;65,����E(�["���ML:�+�
*�� B%�h*��5A�� &�*+�h( 48�"!)!$� 4�4<I(<�E*�("6U48�;&�*�#��4<I�"� 6U*+��[�#%[<("45#7*�("*+�Y*+�S6)#76)'D� ��(�0.- (<!$( � 6D'D�
�5/�� #%'D�`AF��*+�=6)�5!.�+')#7B7#�� ("*��h��� *+�5'D� 48'D�"!=*+�t/�("BZT�("63#7�SAF�5!)/�� #%'D� � * 9+V *-�E- ,;�ML:�+�t'D� �
&��i� &�')("&N'D� (]B7#Z��#%')(��4<I(<�]*+�e&QI(<��!$� B7("45#%�;&�(<!Y(��8u:A���B765I(<�]*+�e��� �S� ��P�!)�]48�;� (
6)� � �("&N')#Z45(W*�(�(<AcB7#745(��4<I(<�+0 -
�"!^�8u�� �SA�B%�+,h&+�W45("6D�\*+�n��� 'D!$#7&�48�W*�#Z6D'D!$#%P�� JK *+�
(<AF� &�("6C/�( ��6D� &�')#7*+� �8u�A���B76$(<!C�S� ��P�!)�;6CL:�+��*+�5'D� &�T�("� �b'D!$#7&�48�+, �@L:�+�E&QI(<� J�
AF�;6)6�JK ["� B 48�;� ��� ��� 45("&�#76)�S��*�� 6D'D�M')#%AF�+0

X �*573 � �����+')#7B7#�� (���� A�!)�"'D�:48�;B7� *+� � 6D[�( � #Z("�S� &N'D�@� � 48�;&��)��&�'D� 48�;� �"!Dk
*�� &�(��4<I(<�^'D�"')("B3A�(<!$(^6$�+AF�"!)')(<!YH"!$�+AF�;6Y& I(<�]A�(<!)')#745#%�;&?J(<["� #7650 ���^� &�')("&N'D�+,
*�("*�("6
(bAF�;6)6)#%P�#ZB7#7*�("*+� *+�E48�;&���H;�+!$(<!e�@48�;�SAF�"!)')("��� &N'D�n*�("6e�S� &�6)(<H"� &�6�� � !)� B7(��4<I(<�
a("6t[�#76D')("6 ,:� A�!$�"'D�:48�;B%��*��h� 6)[�( � #7("��� &N'D��& I(<�lJ�`'D�"')("B 0d��B J� � *�#Z6)6D�+,:��48!$#%'�J�5!$#%�S*+�
#Z&�#745#7(��4<I(<��*+�M�e��*�("& �45("6G*+�`[�#76D')(lJ�MA�(<!O("�S�5'D!$#��QJ(<["� B A�� BZ(e(<AcB7#745(��4<I(<�+0

����(l["���mL:�+�n(�H"� 6)'5I(<�\*�(l[:#76)')( J�m&+� �*573 � � ��*+�5AF� &�*+� &�'D�p(<AF� &�("6]*+�
/_��&�45#7�;&�("�S� &�'D�b&+�"!$��("Bd*�("6C45("�E("*�("6 *+���"!$*+� &�(��4<I(<�@� �c(<P�#7B7#Z*�("*+�",Q& I(<�p6D� &�*+�
&�� 48� 6)6�J(<!$#7("6 �"AF�5!$(��4<I�"� 6.� 6DAF� 45#7("#Z63A�(<!$(MB7�5[�(<! (C45(<P��C�MA�!)�"'D��48�;B%�C*+�?� 6D[�( � #Z("�S� &�k
'D�+,3J�G("#7&�*�(h��� �8u�� �SA�B%�`*�(Y�+')#7BZ#7*�("*+�=*+�tA�!)�"'D��48�;B%�;6348�;&	��H;�+!cJ(<["� #7650 �?� 6)'D�G45("6D�+,
*�(S48�;&	��H;�+!$(<Pc#7B7#7*�("*���*�("6�45("��("*�("6?*��`�"!$*+� &�(��4<I(<�i� �c(<P�#7B7#Z*�("*+�"0

�K�����
� � � A � � � �4�8 �
�h��(�[�#76D')( J�S/ �"!O��("*�(�AF�"!Y��� 48�;&��D��&N'D�^*+�S�S� ��P�!)�;6Y�5/�� 48')#%["�;6M�S*+�;#Z6��;��'D!)�;6
48�;& �D��&�'D�;6E48�"!$!)� 6DAF�;&�*+� &�'D� 6�(<�;6E��� �CP�!$�;6E(r�8u�A���B76$(<!S�b(<�;6E& I(<���S� �CP�!)�;6�(
#Z&�45B7��#%!�0 � � 6D'D� 6U*��;#76d48�;& �D��&�'D�;6t4$T�("�E(�k 6D�M(�#Z&�48�5!)'D��� ( 6D�"P�!)�Y(�[:#76)')(�0.��6=[�#76D')("6
48�;� #7&�48�5!)'D��� (^65I(<�^AF�"!M&�(<')��!)��� (]'D!$("&�6)#7'�J�"!$#7("6h��&�(^("��6��� &�45#Z(^*+� A�� *�#7*+�;6hA�(<!$(
� &�'D!$(<!��M6)("#%!?*+�SH"!O�+AF�+,�( [:#76)')(S� 6D')(<P�#7BZ#�� ( &����E(S6)#%')��(��4<I(<�E6)� � #7&�48�5!)'D��� (�0

� ��("B7L:�+�5! A�!)�:48� 6$6D�CAF��*+�?("���S� &�')(<!t� �RL���("BZL��+�5!=("B%')�+!$(M�;6=48�;& �D��&�'D�;6=!)� B7(�k
')#7["�;6`a(e#7&�48�5!$'D��� (�0 �?�e� &�')("&N'D�+,�� 6)'D� 6U48�;&��D��&N'D�;6t(<AF� &�("6dA���*+� � 6D�5!t*�#7��#7&:�QJK *��;6
AF� B7("6U�e��*�("& �45("6G*+�M[�#76D')(�,�L:�+�M65I(<��'D�"')("BZ�S� &N'D���"!$*+� &�("*�("6U� &N'D!$��6)# 0

� ��("B7L:�+�5! �S� &�6)(<H"� � (<�`6D�5! � &�[:#7("*�(�,
J�=�5')#ZL��+�5')("*�(h48�;� (h[�#76D')(h*+�YA�!)��48� 6)6D�
&�(�("B%')�+!$(�� � L:�+�pJ�C� ��#7')#7*�(�0djh� 6D'D� �S��*+��AF��*+� � ( [<("B7#7(<!)k 6D�C("6?*��5A�� &�* �� &�45#7("6
*���*�#%/_��65I(<�+,�L:�+��65I(<�S(<!$�E( �5� &�("*�("6t&+�eA�!)��48� 6)6D�C� �E#76)6D�"! 03���S6D�5!d!$� 48�5P�#7*�(�,�����(
��� &�6)(<H"� � (<!O��( �5� &�(�&+�S!$� 48�5A�'D�"!�("6�*+�5AF� &�* �� &�45#7("6G*��`� &N'D!)�5H;(�0

� � �2� � ��# �#��,&% � . � . � � � � � � � � .

* '



� ��� � 	 	 ��� �� � � � 	 �� � �

���������������  � �h#Z6D')( ��� ���  �
	
� ,� �  ��� � 	 �+G ����� � � ��� ' ��� 
 ' ��
� ,� � � �  � �  � � 	 ��G ����� � � ��� � � � ����� �&� 
�� 
 BD% � � 
 ��
� � ,� � %( 1� ��� � � � 
 � ��
! � � 
�� � �����&��%8� �& � � 	 �� � �DG � ��
��� ,� � %( 1� ��� � � � 
 � ��
! � � 
�� �I 1� � ' � % � �& � � 	 �� � �DG � ��
��� ,� � 	��>G �& 	KJ�& 1��%	
 � 	�� 	!% � � � �
�� 
�&� 
 � �& 
 	 
 � � 
� � ,� � 	��>G �& 	KJ�& 1��%	
 � 	�� �& �	� ��� 
 
� � 
 � �& 
 	 
 � ��

	 � �d,� � � �  � �  � � 	 ��G ����� � � ��� � 
 
 ��� � �I� �& � 
� �
 BE% ��� 
 � 
	 ��� ,� � � �  � �  � � 	 ��G ����� � � ��� � 
 ��� � % ��
� 	 
 BD% � � 
 ��

� � ,� � � �  � �  � � 	 � 	 �HG �I 	KJ�& L�I% 
 � 	�� 	 % � � � �
 � ��
� � ,� � � �  � �  � � 	 � 	 �HG �I 	KJ�& L�I% 
 � 	�� �I �	� ����
 ��

� � � � ,� � � �  � �  � � 	 ��G ����� � � ��� � � � ��� �! D" �&� 
��
�� 
 � � 	 
! 4F� 
 ��
��� � � � � �  � � � 	 
! 4F� 
 	�� BD% � � 
 �G� � ��� ��� ��
� ���
/  ��� ��� � � � 0 #=�;�SAF�;&+� &�'D�CT+�;6DAF� *+� #%!$��A�(<!O( � &N'D!)�5H;(i48���5!$� &N'D�e48�;� (S[�#76D')(S*+�
H"!O�+AF�+0

X A�!$�"'D�:48�;B%�e*+�?� 6)[�( � #7("��� &N'D�S��6)(�("6d*��5A�� &�* �� &�45#7("6 (<!O��( �5� &�("*�("6t&+��� ��#76 k
6)�"!`� &��i!)� 48�5A�'D�"!MA�(<!$(]45("B745��BZ(<!YL:��("#76Y("6`�S� &�6)(<H"� &�6`L:�+�e&QI(<��AF��*+� � 6D�5!Y� &�k
'D!$�5H;�+� 6 &�( [�#76D')(b/��+')��!$(^�]48�;�S�@')("B='��� � L����EA�!)� 48� *��5!e(p����*�("& �45(b*�(b[�#76D')(�0
X`�W6D� �D(�,U("6S!$� 6D'D!$#��4<I�"� 6S� � !)� B7(��4<I(<� a(n[�#76D')(r*��rH"!$�+AF�n'D!$("&�6D/��"!$��("*�("6�� � *+�8k
AF� &�* �� &�45#7("6Y*+���"!O*+� � � � !)� B7(��4<I(<�oa("6`����*�("& �45("6`*+�e[:#Z6D')(�, L��+�S65I(<�^45����A�!$#7*�("6
AF� B7("6U45("�E("*�("6?#7&�/ �5!$#7�"!)� 650

#=�;�S�b48�;&�6)� L�� �� &�45#Z(�, � A�!$�"'D�:48�;B%�@*+�S� 6D[<( � #7("�S� &�'D�@*+�^H"!$��A�� &QI(<� J��'D�"')("B
����( ["���CL:�+�C("*���#7'D�ML��+� �

� �S� &�6)(<H"� &�6QAF�;6)6)("� 6)�5! *�#%/_��&�*�#7*�("6�*��+!$("&�'D�3�?AF�5!�JK ��*+�U*+�.#7&�48�5!)'D��� (�,"*+� 6)*+�
& I(<��6)� �D("� #7&�48�;�SAc(<' JK ["� #76 48�;� &+� &�T:����(`*�("6 [�#76D')("6dL��+��AF�;6)6)("� !$� 6)��B%')(<!
*+� 6)6)(E#7&�48�5!)'D��� ( �

� ("B%H;����("6��S� &�6)(<H"� &�6M& I(<�b6D� �)("� 6)�5!$#7("B7#�� ("*�("6M48�;� ( #Z&�6D')("B7(��4<I(<�b*�( &+��[<(
[:#Z6D')(�,�AF��*+� &�*+��6D�5!t� &N'D!)�5H;��� 6dAF�"!=*�#%/��5!)� &N'D� 6dA�!)��48� 6)6D�;6=� � [:#Z6D')("6t*�#76D')#7&+k
')("650

��6G�e��*�("& �45("6G*+�Y[:#Z6D')(S65I(<�E#7&�#745#7("*�("6d� � !)� 6DAF�;6D')(S(SL:��("B7L:�+�5!G6)#7')��(��4<I(<��� �
L:�+�G(M�E("&��+'D� & �4<I(<�C*�(Y[�#76D')(`("48')��("B�A���*+�UB%�5[<(<! (<�MP�B7�:L:�+� #%�`*+�G("B%H;��� A�!)��48� 6)6D�+0
�d6D')(�6)#7')��(��4<I(<�lJ��*+�5'D� 48')("*�(�AF�"!G45(<!)!)�5H;("*+�"!$� 6�(<�E& JK ["� B *+�;6U[tJ(<!$#%�;6GT��;6DAF� *+� #%!)�;65,
AF��*+� &�*+�h� 6)6D� 6d45(<!)!)�5H;("*+�"!$� 6 6D�5!.H"� &=J�5!O#748�;6 �;��� 6DAF� 45#7("B7�S� &�'D�G("*�(<A�')("*+�;6 (M(<A�B7# k
45(��4<I�"� 6h48�;&�48!)�5')("6 0

� ��("&�*+�p("B%H;��� A�!)��48� 6)6D�@A�!)��["��45(n("B%H;����(p*+� 6D')("6 6)#7')��(��4<I�"� 6e�\J�^6)��6DAF� #%'D�+,
*?J(�k 6D�^#7&QJK 45#%�n(n����(n�e��*�("& �45(n*+�][�#76D')(nL������n�8u+45B7��#7(�0�j�� 6)'D�b�S��*+�+, (<AF� &�("6

*-"



� ��� � 	 	 ��� �� � � � 	 �� � �

�;6MA�!)��48� 6)6D�;6`�5/�� 48')#%[<("�S� &N'D�i!)� 6DAF�;&�6�J(<["� #Z6YA�� B7�iP�B7�:L:�+� ("�S� &�'D� *+� 6)#76)'D� ��(^65I(<�
�8u�A���BZ6D�;65,+6D� &�*+��6)� �SA�!)�M48�;&�T�� 45#7*�(S(S!$( �"I(<��48�;&�48!)�5')(i*�(S6)��( �8u�A���B76 I(<�+0

XY6C6D�5!$[:#��48�;6�*�#76DAF�;&�#7P�#7B7#�� ("*��;6GAF� B%� T+�;6DAF� *+� #7!)� *+��[�#76D')("6 �_2
#7H;�+!$( &�0�* �C65I(<�
��')#7B7#�� ("*+�;6?AF�"!h� � *+�;#Z6?')#%AF�;6h*+� 45(<!)!)�5H;("*+�"!)� 6 0 �?�;��� ("*�("�S� &�'D�",QA�(<!$(i�;6`45(<!Dk
!$�5H;("*+�"!)� 6 *+�i��� &�6)(<H"� &�65,.L:�+�i� 6DAF� 45#��c45("� ("6e!)� 6)'D!$#��4<I�"� 6�� � 'D�5!O�S�;6 *+�E[�#76D')(
Ac(<!$(�� &�'D!)�5H;(]*+����� &�6)(<H"� &�6���Ac(<!$(��;6h45(<!)!)�5H;("*+�"!$� 6h*��C[�#76D')("65,FL�����("B%'D�5!$("� (
[�#76D')(S("48')��("B 0 � 6)'D� 6?6D�5!)[�#��48�;6G6 I(<���

� �E#7*+� &�')#��c45("*��"!G*+�SA�!)��48� 6)6D�EB7�:45("B �
� ��� 48�;& �D��&�'D�i*���#7*+� &�')#��c45("*��"!)� 6G*+��A�!)��48� 6)6D�;6 � ,c!)�5A�!)� 6D� &�')("&�*+��(�[�#76D')(

*+�SH"!$�+AF�SAF�"!UA�(<!)'D��*+�SA�!)��48� 6)6D���
� *+�;#76348�;&��)��&�'D�;6.*+�U#7*+� &�')#��c45("*��"!)� 63*+�tA�!)��48� 6)6D�;6 ��� � � �d,;!$�5A�!)� 6D� &�')("&�*+�

(�#Z&�48�5!)'D��� (eL���("&�'D� a(M[�#76D')(e("48')��("B ,:!)� 6DAF� 48')#%[<("�S� &N'D�",+L:��("&�'D�e(<�;6=A�!)��48� 6 k
6D�;6CL:�+�SAF��*+� � [:#7!C(^6D�5!C�8u�A���BZ6D�;6Y�EL:��("&N'D�@(<�;6MA�!)��48� 6)6D�;6�L����SA���*+� �
[:#7!G(�6D�5!?#7&�45B7�QJK *+�;6 �

� 48�;&��)��&N'D�;6t*+�h*+�5AF� &�* �� &�45#7("6d*+��*�#%/���65I(<�C*�("6=�S� &�6)(<H"� &�6=*�#%/���&�*�#7*�("6 B%��45("B k
�S� &�'D� ��� *+�M� &�'D!)�5H;(i*�("6G�S� &�6$(<H"� &�6U� &�'D!)�5H;�+� 6?B7�:45("B7��� &N'D� � ���

� 48�;&��)��&N'D�^*+�eA�!)��48� 6)6D�;6 	 � � � 	 � � L��+� AF�"!Y#7&�#745#7(<')#7[�(i*+� 6D'D� A�!)��48� 6)6D�
� 6D'5I(<�i(E6D�5!G�8u+45B7�QJK *+�;6t�;�b#7&�45B7�QJK *+�;6d&�(S[:#Z6D')( �

� 48�;&��)��&N'D�;6�*+�E*+�5AF� &�* �� &�45#7("6�� � �0� ��, !)� ��&�#7*�("6`*��+!O("&N'D�S� A�!)�:48� 6$6D�b*+�
����*�("& �45(�*+�`[�#76D')( �

� ��� 48�;&��D��&N'D�^*+�e#7*+� &�')#��c45("*+�"!)� 6h*+�eA�!)��48� 6)6D�;6 � � � � L:�+�e48�;&���!$��(<!$("� (
����*�("& �45(SAF� *�#7*�(C� &�[:#Z("&�*+��("6G6)��("6G*+�5AF� &�* �� &�45#7("6 �

� ��� [�("B%�"!`B J�"H;#Z48�'��� � � � � �EL:�+� ("6)6)#7&�("B7(E���E(E'D� &�')(<')#%[<(�*��e�e��*�("& �45(�*+�
[:#Z6D')( AF�"!GA�(<!)'D�M*+�EA�!)��48� 6)6D��B%��45("B 0

�K������� � � 8 8 ��� � � � 8 � A
#U("*�(n*+�5AF� &�* �� &�45#7(n*+�^[�#76D')( J� 48�;&�48!)�5')#�� ("*�(m48�;�S�m���E(@/_��& �4<I(<�m*���'D! �� 6i48�;&�k
�)��&�'D�;6@*���#7*+� &�')#��c45("*��"!)� 6 *+��A�!)��48� 6)6D�;650 �d6D'D� 6pA�(<!��("�S�5'D!)�;6@!)�5A�!$� 6D� &N')("� (
48�;��A��;6$#��4<I(<�r*�(b[�#76D')(p("48')��("Bt�^(n#7&�48�5!)'D��� (n6D�"P�!)������(bAF�;6)6�JK ["� B [�#76D')(@/_�+')�+!$(�0
XR!)� 6)��B%')("*�� J�E��� 48�;&��)��&N'D� *���*+�5AF� &�* �� &�45#7("6`*+�S�"!O*+� � (^6D�5!)� � #7�SAF�;6D')("6Ea(
�e��*�("& �45(S*+�`[:#Z6D')(SA�(<!$(S45���SA�!$#%!U(S!$� 6D'D!$#��4<I(<��48�"!)!$� 6DAF�;&�*+� &�'D�"0

X 45(<!)!)�5H;("*��"!CA�(<!$(b*�#%/_��65I(<� *+�E����(^�S� &�6)(<H"� ���_2 #%H;�+!$( &�0 �,+ �`45���SA�!)��("6
6)�5H;��#7&�'D� 6U')(<!)�5/_("6��

� ( ["�5!$#7H;��(n6D��("6e!)� 6)'D!$#��4<I�"� 6 *+��[:#76)')(b*�(p�S� &�6)(<H"� � AF��*+� � 6)�5! (�[�("BZ#7("*�("6
48�"!)!)� 48')("�S� &�'D� &�(p("48')��("Bt6)#%')��(��4<I(<�n*+�]#7&�48�5!)'D��� (pL:��("&N'D� a(@[:#Z6D')(�, 'D� &�*+�
&+�SA�#%�"!�45("6D�EL:�+�`� 6DAF�5!$(<!GAF�"!G����(S6$#%')��(��4<I(<�E6D� � #7&�48�5!)'D��� ( �_B7#7&�T�( � � �

*-$



� ��� � 	 	 ��� �� � � � 	 �� � �

� 	�	�����	�� ���jY#%/���65I(<� ��	 
	 � � ����� ��� ���  � �Y#76D')( � � 	
#h,  �+� 
� ��� ��
 	 � � G 
��
 
 � 
�� 
 	 
 %( � ���C%	� � ��
� ,� � 	�
 	 � � �	��
! �G����� 
 	 � � � 

� � � �	� ,  � 	 �HG �I 	KJ�& L�I% 
 � 	 
 BE% ��� 
 	 � 	 % � � � �
 � 
 
 � �����&� �I � 
� ��
� � � ��� ,  � 	 �HG �I 	KJ�& L�I% 
 � 	 
 BE% ��� 
 	 � �I �	� ����
 
 
 � �����&� �& � 
� ��
� �	� ,  � 	 �HG �I 	KJ�& L�I% 
 � 	 
 BE% ��� 
 	 � 	 % � � � �
 � 
 �&' % ��%( 
� ��
� � � ,  � 	 �HG �I 	KJ�& L�I% 
 � 	 
 BE% ��� 
 	 � �I �	� ����
 
 �I')% � %
 
 � ��
� � ,� � % 	��I � % " � 
 F �/�
 � 	 
 � �& ��
�� �I� ��
�  �+� 
� ��� ��
 	 � � G 
��
  � � % " � 
 F �/�
 � 	 
 BE% ��� 
 	 � 	!% � � � �
 � ��

� 	��
 � ��� ��
	 ���� � � � � � � � � �	� � � � � � � � � � � � � � ��� �
� ��� � � ��� � � � � �	� ��� � �	� �
� � 
��	���� 	 ����� � � � � �
� � 
 ����	 # ��� &�'D!)�5H;( � � � � � � � � �	� � � � � � � � � � � � � �
� ���

/ �� � � � � � 
�� 0 #t�;�SAF�;&+� &N'D�M45(<!$!)�5H;("*+�"!hA�(<!$( � &�[:#%�SAc(<!$(SH"!$�+AF�+0

� (<!$��( �5� &�(o&+�rT+�;6DAF� *+� #%!)�n("6�6)��("6S*+�5AF� &�* �� &�45#7("6S*+� *�#%/���65I(<�p(<�m��� 6)�S�
'D� �SAF��L����M!)� �S� ["�C�;�+'D!$("6?L��+�`'D� &�T�("� �c45("*��S�"P�6D�;B%�5')("6��_B7#7&�T�( � � �

� &+�"')#��c45(n(p(<A�B7#745(��4<I(<�r*�(p[�#76D')(@� � L�����(n�S� &�6$(<H"� � / �;#t*�#%/_��&�*�#7*�(�, L:�+�
*+�5'D�5!$��#Z&�( � � A�(<!)'D��L���("B (�[:#76)')( � � L:�+�M6D�5!�J(S� &�'D!)�5H;�+� �_B7#7&�T�( � � �

� � &N[�#7(�(S��� &�6)(<H"� � Ac(<!$(�("6G45("��("*�("6?#7&+/��5!$#%�"!$� 6 �_B7#7&�T�( ' �O0
XR45(<!)!)�5H;("*+�"!e*+�S� &�'D!)�5H;( �_2 #%H;�+!O( &�0 �-� �O,
L:��("&�*��^!)� 48�5P�#7*+� &�� T+�;6DAF� *+� #%!)�

*��`[:#76)')( � � 45("*�(���� *+�;6?*+� 6)')#7&�(<'�J(<!$#%�;6 ,:�5/�� 48')��(i("6?6D�5H;��#Z&N'D� 6U')(<!$�5/�("6��
� � 6DAF�5!$(`AF�"!d����(M6)#%')��(��4<I(<�C� �fL:�+�?(�#7&�48�5!)'D��� (�& I(<��(</�� 48'D�h� 6D')(C�S� &�6)(<H"� �
�_B7#7&�T�( � � �

� 48�;&	��!$�E(�L:�+�d("6348�;&�*�#��4<I�"� 6
!)� B7(<')#%[<("6Ua(�*�#7/���6 I(<��65I(<�Y[tJ("B7#7*�("6 �_B7#7&�T�( � �O,;����(
["���SL��+� &+��45("6D�^*+��#7&�48�"!)!)� 4�4<I(<�^*+��A�!)��48� 6)6D�E� �E#76)6D�"!hAF�:*+�e4$T+�5H;(<!M("L:��#
����(��S� &�6)(<H"� �R&:����(M[�#76D')(e#7&�48�;��A�(<' JK ["� B ,:45("6D� � � L:�+�Y& I(<�mJ�h� &N'D!$�5H;�+� �

� 45("6D�`48�;&N'D!cJ(<!$#%�+,;("48')��("B7#�� (�("6 *+�5AF� &�* �� &�45#Z("6 *+�=� &�'D!)�5H;( �_B7#7&�T�( � �Q�=� &�'D!)�5H;(
(��S� &�6$(<H"� � �_B7#7&�T�( ' �O0

#t�;�S�E*��+!O("&N'D�C(E� &N'D!$�5H;(E6D��["�5!$#��c45(�6)�C(E#7&�48�5!)'D��� (�(</�� 48')(i(i�S� &�6)(<H"� �^,cAF�:*+�
("48�;&�'D� 48�5!`L���� �

� & I(<�b(</�� 48'D�", �i( �S� &�6)(<H"� � A��;6$6)(^6D�5!M� &�'D!)�5H;�+�i� � L���("B7L����5!M*�("6`[�#76D')("6
!)� 6)��B7')("&N'D� 6�*�(S#7&�48�5!)'D��� (E("48')��("B �

* &



� ��� � 	 	 ��� �� � � � 	 �� � �

� 	�	�����	�� �� � &�'D!)�5H;( ��	��	 � ��� ���������
�  � �h#Z6D')( � � 	
� ,� � 	�
 	 � � �	��
! �G����� 
 	 � � � 
��� ,  � BE% ��� 
 	�� 	!% � � � �
�� � 

� � � �	� ,  � 	 �HG �I 	KJ�& L�I% 
 � 	 
 BE% ��� 
 	 � 	 % � � � �
 � ��
� � � ��� ,  � 	 �HG �I 	KJ�& L�I% 
 � 	 
 BE% ��� 
 	 � �I �	� ����
 � 
��� �  � 	 �HG �I 	KJ�& L�I% 
 � 	 
 BE% ��� 
 	 � �I �	� ����
 � 

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

/ �� � � � � � 
�
 0 #=�;�SAF�;&+� &�'D�M45(<!)!)�5H;("*+�"!�A�(<!$(S� &�'D!)�5H;(E(S��� H"!$�+AF�+0

� 	�	�����	�� �� 
 &�#745#7("B ��	 
	 � � ����� ��� ���  � �Y#76D')( � � 	
� �  � � �! � �  � � 	�� G ����� � � ��� � �@BD% � � 
 %( 9% �I% 
!' � � 
� 	��
 � � � � �
� � � � � �
� � � � � �
� ���
/ ���� ��� � � 
 � 0 #=�;�SAF�;&+� &�'D�C45(<!)!$�5H;("*+�"!?A�(<!O(S#7&�#745#7("BZ#�� (��4<I(<�S*+�C���RH"!$��A��+0

� (</ � 48')(i(��S� &�6$(<H"� �^,��EL:�+�M*GJ( �"!$#7H"� � (S*���("6?6)#%')��(��4<I�"� 6��
� AF� B%�`�S� &+�;63��� *+�;6 A�!$�:48� 6)6)�;6348�"!)!)� 48'D�;6.� &�'D!)�5H;(M(`��� &�6)(<H"� � ("&�'D� 6

*+��48�;&�45B7��#%!G��A�!)�"'D��48�;B%��*+�C!)� 48�;BZT�(E*+��*+�5AF� &�* �� &�45#7("65,c�"P�!$#%H;("&�*+�E(
L����b(m*+�5AF� &�* �� &�45#Z(r6D� �D(o!)� 6DAF� #%')("*�(nAF�"!�'D��*+�;6E�;6�A�!)��48� 6)6D�;6 ,tL:�+�
48�;�S�E')("BhJ��� &N'D!$�5H;�+�MAF�"!U'D�:*��;6?&�( [�#76D')(S��("#Z6G("&N')#7H;( �

� 6D� �)(@PcB%�:L:�+� ("*�(p(<'�J� L����]6)� �D(n#7&�6)')("B7("*�(b����(p[:#76)')(@6D� � #Z&�48�5!)'D��� (�,
L����C&+� 48� 6)6)(<!O#7("�S� &�'D�e& I(<��48�;&N':J� � � 6)6$(E�S� &�6$(<H"� � &+�;6�6D� ��6?A�!)� *+�8k
48� 6)6D�"!)� 6 0

� &�'D!)�t�;6345(<!)!)�5H;("*+�"!)� 6.A�(<!$(�H"� 6D'5I(<�C*�(�[:#Z6D')(�,"�M��("#76
6)#7�SAcB%� 6`J�U�`L:�+�U#7&�6D')("B7(
#Z&�48�;&�*�#745#7�;&�("B7�S� &�'D�M����(i&+��[<(E[�#76D')( �_2 #%H;�+!$( &�0 � � �O,FL:�+��A���*+�C6)�5!h��6$("*+�iL:�+�5!
Ac(<!$(E48!$#Z(<!���� H"!$�+AF�E(<AF� &�("6h48�;� ��� � B%� ��� &N'D�+, (<�]L���("B �;�+'D!)�;6�A�!)��48� 6)6D�;6h6D�
�)��&�')("�^,�L:�+�5!GA�(<!$(S#Z&�#745#7("B7#�� (<!=� 6)')(<')#745("�S� &�'D�e���RH"!O�+AF�+0

� � L���("B7L����5!��;�+'D!O(p6$#%')��(��4<I(<�+, (n�e��*�("& �45(n*+��[:#Z6D')(bA�!)� 6)6)�+A I�"�i�n� 6D[<( � #7(�k
��� &N'D��*+� H"!$��A��+0.- (<!$( � �5/�� #%'D�+,����RA�!$�:48� 6)6)� L:�+�YA�!)�5'D� &�*+�YA�!)�"AF�"!U����( &+��[<(
[�#76D')(�� &�[:#7(�(e'D�:*+�;6=�;6=A�!)��48� 6)6D�;6=L:�+��/_( �5� �RA�(<!)'D�h')("&�'D� *�(C[�#76D')(�("48')��("B 48�;�S�

*-)



� ��� � 	 	 ��� �� � � � 	 �� � �

� 	�	�����	�� ���-
� *�#%!$jh�5AF� &�* �� &�45#7("6 ��	��	 � ���������������  � �Y#76D')( � ��	
� �� ,� � � �! � �  � � 	�� G ����� � � ��� � � 
 
 ��� � �I� �I � 
� �
 BE% ��� 
�� ��
� ��  � � �! � �  � � 	�� G ����� � � ��� � � 
 ��� � % ��
� 	 
 BD% � � 
 � ��

� 	��
 � � � � � � � �� �
� ��� � ��� � � �� �
� � 
 ����	�jh�5["�;B%["�5!Oj��5AF� &�* �� &�45#7("6��
� � � � � � � � ��� � � � � ���

/ �� � � � � � 
 . 0 #t�;�SAF�;&+� &N'D�M45(<!$!)�5H;("*+�"!hA�(<!$(S#7&�#Z45#7(<!t��� 6D[<( � #7("�S� &�'D�+0

� 	�	�����	�� ���jh�5["�;B%["�5!$jh�5AF� &�* �� &�45#7("6 ��	�
	 � � ����� ��� ���  � �Y#76D')( � ��	
��,  � % 	 �& � % " � 
 	 �� 	�� G ����� ��� ��� ��

� �� ,� � � �! � �  � � 	�� G ����� � � ��� � � 
 
 ��� � �I� �I � 
� �
 BE% ��� 
�� ��
� �� ,� � � �! � �  � � 	�� G ����� � � ��� � � 
 ��� � % ��
� 	 
 BD% � � 
 � ��
� � ,� � 	��HG��& 	KJ�I 1�I% 
 � 	�� 	!% � � � �
 � � 
� �  � 	��HG��& 	KJ�I 1�I% 
 � 	����& �	� ��� 
 ��

� 	��
 � � 	 � � 	 � ��  	 � � 	 � �� � 
����	 �
� � � � � � � � � � � � � 	 �
� � � � � � � � � �
� � � � � � � � � �
� � ���
� ���
/ �� � ��� � � 
 � 0 #=�;�SAF�;&+� &�'D�M45(<!)!)�5H;("*+�"!�A�(<!$(�48�;��A�B%�5')(<!G��� 6)[�( � #7("��� &N'D�+0

*�(`[:#Z6D')(M/_�+')�+!$(`���f45(<!)!)�5H;("*��"! �_2 #%H;�+!O( &�0 � � � L��+��L���("&�*+�M!)� 48�5P�#Z*+�C&�(M��� 6)��(
[�#76D')( �

� #7&+/��"!$��(e�S!)� 48�5A�'D�"!h*�(S6)#%')��(��4<I(<�E*+�M#7&�48�5!$'D��� (�L���("&N'D�@a(S[�#76D')( �_BZ#7&�T�("6 � �
� � �

� !)� 48�;B7T+�i*+� !)� 48�5A�'D�"! #7&+/��"!$��(��4<I(<�@L���("&�'D� a("6�*+�5AF� &�* �� &�45#7("6�*�(^[�#76D')( L:�+�
� 6D'�J(�A�!)� 6D'D� 6G(�6)�5!G'D�5!$��#7&�("*�( �_B7#7&�T�( � �O0

X A�!)��48� 6)6D�M*+�U� 6D[<( � #7("�S� &�'D�C48�;�SAcB%�5')(�k 6D�?48�;� �`!$� 48�5P�#7�S� &�'D�`AF�"!3A�(<!)'D�G*+�
A�!)�:48� 6$6D�p#Z&�#745#7("*+�"!�*+�p45(<!$!)�5H;("*+�"!�48�;� (n#7&+/��"!$��(��4<I(<�n6D�"P�!)��("6e*��5A�� &�* �� &�45#7("6
!$� B%�5[�("&�'D� 6 �_2 #%H;�+!$(�&�0 � ' �O0 �d6D')(l#7&+/��"!$��(��4<I(<�W48�;&�6)#76)'D�p&:���s48�;&��)��&N'D� *+�n*+�8k
AF� &�* �� &�45#7("6 *+�m[�#76D')( L��+��L���("&�*+�W!)� 48�5P�#7*�("6 AF� B%�WA�!)��48� 6)6D� A�!)�"AF�;&+� &�'D�o65I(<�
("48!$� 6)48� &N')("*�("6�(<��48�;&��D��&N'D�o*��b*+�5AF� &�* �� &�45#7("6EL��+�^'D�5!�I(<��L:�+�b6D�5!i!)� 6DAF� #%')("*�("6
*��+!$("&�'D�M(�����*�("& �45( �_B7#7&�T�("6 � � ' �O,��;� 6)� �D(�,��5/�� 48')#%[<("�S� &�'D�C'D!$("&�6)/ �"!$�E("*�("6U� �
*��5A�� &�* �� &�45#7("6
*+�t�"!$*+� �^0 � 6D')(��"AF�5!$(��4<I(<�+,3J�t!)�5H;#76)')("*�(Y&+�h48�;& �D��&�'D�`*+�=A�!)��48� 6)6D�;6
*��;6GL���("#76t/ �;#Q!)� 48�5P�#7*�(S(E48�;&	��!$��(��4<I(<� �_B7#7&�T�( � �O0

*-*



� ��� � 	 	 ��� �� � � � 	 �� � �

� 	�	�����	�� �� 
 &�#745#7(<!$>p��*�("& �45( ��	 
	 � ��� ��� �����
�  � �h#76)')( � � 	
� �� ,� � � �! � �  � � 	�� G ����� � � ��� � � 
 
 ��� � �I� �I � 
� �
 BE% ��� 
�� ��
� ��  � � �! � �  � � 	�� G ����� � � ��� � � 
 ��� � % ��
� 	 
 BD% � � 
 � ��

� 	��
 � � � �� �	 � � � �� 	 � � 
����		�
� 	 � � � � � �� � � � � 	 � � �
� 	 � � � � � �� � � � � 	 � � �
� � � � � � � �
� ��
�� ��	 � � � � � � � � � � � � � ����� � ��� � � 	 � � � 	 ��� � �
� � ��� ��� � � � � � ��
����	 �
� ��� � � � � � � � �
� � 
 � � ��	 � / � 48')��(<!O>@��*�("& �45( �
� � � �
  � ���
� ���
/ �� � � � � � 
 !20 #=�;�SAF�;&+� &�'D�M45(<!)!)�5H;("*+�"!�A�(<!$(�#Z&�#745#7(<!U(S�e��*�("& �45(�*��`[:#76)')(�0

� ��("&�*+�m����(m6)#%')��(��4<I(<�m� � L:�+� J�p&+� 48� 6)6�J(<!$#7�o����*�(<!E(m[�#76D')(r*��mH"!$�+AF� J�
*��5'D� 48')("*�(Y&���� A�!)��48� 6)6D�+,"��� 45(<!)!)�5H;("*+�"! � &�45(<!)!$�5H;("*+�h*��d#7&�#Z45#7(<!Q� 6)6)(h�e��*�("& �45(
�_2 #%H;��!$( &�0 � " �MJ�=�8u�� 45�+')("*+��&�(�45("�E("*�(`*+�tH"� 6D'5I(<�M*+�t[�#76D')("650 jh�5A��;#Z6
*��=["�5!O#��c45(<!
L:�+�M(S�"AF�5!$(��4<I(<�iL��+�CA�!)�5'D� &�*+�`�8u�� 45�+')(<!^J��[=J("BZ#7*�( �_B7#7&�T�( � �O,�� 6)6D�C45(<!)!$�5H;("*+�"! �

� ("48!)� 6)48� &�')(E�;6h#7*+� &�')#��c45("*��"!)� 6G*+�;6UA�!)�:48� 6$6D�;6?(S�8u+45B7��#7!G�;�b#7&�45B7��#%!t&�(S[�#76 k
')(�(<�l� 6D')("*+�W*+�lT+�;6DAF� *+� #%!$� �_B7#7&�T�("6 �m� � �O,�B7#Z�SA�("&�*+�n� 48�;&��)��&N'D� *+�
A�!)��48� 6)6D�;6G*��;6?L:��("#76t/��;# !)� 48�5P�#7*�(S48�;&	��!$��(��4<I(<� �_B7#7&�T�( ' � �

� 48�;����&�#745(b(@'D��*+�;6C�;6��;�+'D!)�;6eA�!$�:48� 6)6)�;6C�;6eB7#7��#7'D� 6M*+�i#Z&�48�5!)'D��� (pL���("&�'D�
a(b[�#76D')(b("48')��("B ,3AF� *�#7&�*��](<�n�S� 6)���@'D� �SAF�p("6�*+�5AF� &�* �� &�45#7("6M!)� B7�5[�("&�'D� 6
�_B7#7&�T�( " � �

� 6D�t�YA�!)��48� 6)6D�`B%��45("B:&QI(<�h� 6)'�J(��+J(Y(h�5/ � 48')��(<!.����(Y����*�("& �45(h*+�t[:#76)')(�,;#7&�#745#7(<!
�E45(<!)!)�5H;("*��"!�48�"!)!)� 6)A��;&�*+� &N'D���_BZ#7&�T�("6$S( * �O0

X 45(<!)!$�5H;("*+�"!`L��+���5/ � 48')��(i(�����*�("& �45( �_2 #%H;��!$( &�0 � $ ��#7&�6)')("B7(�k 6D��&��iT+�;6DAF�8k
*�� #%!)� �;&�*��E/��;# #7&�#Z45#7("*+�^�E� 6)A��5!O(bL:�+�E'D��*+�;6��;6CA�!$�:48� 6)6)�;6�L:�+�E[�I(<�n����*�(<!�*+�
[�#76D')(]!$� 6DAF�;&�*�("� 48�;� ("6M*+�5AF� &�* �� &�45#7("6M!)� B%�5[<("&N'D� 6CA�(<!$(^� 6)6$( 6)#%')��(��4<I(<�@*+�E#7&�k
48�5!$'D��� (��;�^� &�'5I(<�EL:�+�ML���("B7L����5!U�;�+'D!$(S�e��*�("& �45(S*+�`[�#76D')( 'D� &�T�(S6)��48� 6)6)� �_B7#7&�T�(
� �O0

�?�]45("6D�^*+�C� &�'D!)�5')("&�'D� & I(<�]6D��'D�5!Y�5/�� 48')��("*+�^L:��("B7L:�+�5!?�;�+'D!O(i�e��*�("& �45(�*+�
[�#76D')(SL:�+�`'D�"!$&��M��A�!)��48� 6)6D��*�� 6)&+� 48� 6)6�J(<!O#%� �_B7#7&�T�( � �O,�� &N'5I(<���

� 'D!$("&�6D/��"!$��(W("6b*+�5AF� &�* �� &�45#7("6^*+�r[�#76D')( � � 'D�5!$�S�;6b*��m*�#%/_��65I(<�l� � *+�8k
AF� &�* �� &�45#7("6G*��`�"!$*+� � ')("��P=J� � *��M*�#%/_��65I(<� �_B7#7&�T�( � � �

�,+-+



� ��� � 	 	 ��� �� � � � 	 �� � �

� 	�	�����	�� �� �./�� 48')��(<!$>p��*�("& �45( ��	��	 � ���������������  � �Y#76D')( � 	��
 � ��� ��
	 ���� � � � � � � 	 � � � � � � �! � � � � 	 � � ���  	 � � ��� � �
� � ��� � 	 � � ���  	 ��� ��� � ��
����	 �
� � � � � � � � � � � � � � �	� �� � � � ��� � � 	 � � � 	 � � � 	 �
� � � � � � � � � � � � � � ��� �� � � � ��� � � 	 � � � 	 � � � 	 �
� � �	� � � � � � � � � � � � �	�  � � ��� � � 	 � � � 	 ��� � �����	 �
� ����� � � � � � � � � � � � 	  � � � � � � � � � � ���  � � � � � � 	 � � � 	 � � � �����	 �
� ��
�� ��	 # �_>p��*�("& �45( � 	 � � � 	 � � � � �	� � � ��� � � �
� � ���
� ��� � � � � � � � �
� ���

/ ���� ��� � � 
21 0 #=�;��A��;&�� &N'D�M45(<!)!$�5H;("*+�"!?A�(<!O(S����*�("& �45(�*+�`[�#76D')(�0

� 'D!$("&�6D/��"!$��( ("6^*+�5AF� &�* �� &�45#7("6]*+�n[:#76)')(�� �s'D�5!O�S�;6 *+�n� &�'D!)�5H;( � �q*+�8k
AF� &�* �� &�45#7("6�*����"!O*+� � ')("��P=J� � *+�^� &�'D!)�5H;(�,Ca("6EL:��("#76S("48!$� 6)48� &N')(�(r*+�8k
AF� &�* �� &�45#7(S*+�`� &�'D!)�5H;(E� � !)� B7(��4<I(<�na(S[:#Z6D')(S48�"!)!)� &�'D� �_B7#7&�T�( $ � �

� &+�"')#��c45( 'D��*+�;6?�;6U!)� 6D')("&�'D� 6?A�!)�:48� 6$6D�;6GL:��("&N'D�na(�&+��[<(S[�#76D')( �_B7#Z&�T�( & �O0
�d6D')(�&+�"')#��c45(��4<I(<�+,YJ� /�� #%')(i48�;� ��� 45(<!)!$�5H;("*+�"!M*+� *�#%/_��65I(<�E�"!O*+� &�("*�(�L����mJ� A�(�k
!O("�S�5'D!$#�� ("*+� 48�;� � � � � � � � � � 0 #=�;�S� 48�;&�6D� L�� �� &�45#7(�, #7&�45B7��# A�� B7���S� &��;6M����(
*��5A�� &�* �� &�45#7(b*��E�"!$*+� � *+�i� &N'D!$�5H;( � � � � � � � � �O,.�nL��+�i�"P�!$#%H;(Wa(@!)� 6D�;B7� �4<I(<�n*+�
48�;&�6D� &�6D��48�;� 'D��*+�;6��;6���� �CP�!$�;6�*�(E[:#Z6D')(E("48')��("B A�(<!$(i#7&�6D')("BZ(<!?(i&���[<(E[�#76D')(�0
�d6D'D��45(<!$!)�5H;("*+�"!`*+���e��*�("& �45(E#7�SAcB7#745( ("#7&�*�(E��� 45(<!)!$�5H;("*+�"!`*+��*�#7/���6 I(<� ��J(<["� B
Ac(<!$("�S�5'D!$#�� ("*���48�;� �

� ��� #7*�� &N')#���45("*+�"!@J��&�#748���
� ����(@48�;&	��!$��(��4<I(<�@/ �"! �D("*�(@*�( !$� 48�5A �4<I(<�p*��E'D��*�("6�("6e�S� &�6$(<H"� &�6���6)("*�("6

A�(<!$( �5/�� 48')��(<!h�S� 6D[�( � #Z("�S� &N'D���
� ����( 48�;&���!$��(��4<I(<�p/ �"! �D("*�(b*+�E'D��*�("6C("6e�S� &�6$(<H"� &�6C� &�[�#7("*�("6MAF� B%�;6CA�!)�<k

48� 6)6D�;6�L��+�C� 6D'5I(<�E(�6D�5!?�8u:A���B76D�;6��
� (S� &�'D!)�5H;(E(�����(S��("#%�"!$#Z(e*�( [:#76)')(�("&N'D�5!O#%�"!?48�;�S�E48�;&�*�#��4<I(<�E*+�`� &�'D!)�5H;( �
� (S� &�'D!)�5H;(pa(S'D�"')("BZ#7*�("*+�M*�( [�#76D')( /_�+')�+!O(S48�;�S�E48�;&�*�#��4<I(<�E*+�`'D�5!$��#Z&�(��4<I(<�+0

��� 45(<!$!)�5H;("*+�"!�*��Y�e��*�("& �45(S*+�`[:#Z6D')( �_2 #%H;�+!$( &�0 � & �t!$� 6D�;B%["�M����(S6$#%')��(��4<I(<�
*��e#7&�48�5!)'D��� (]L���("&�'D�^(]����(i[:#76)')(i�S��*�#���45("&�*+�E�^48�;&��)��&�'D�^*+�e#Z*+� &N')#��c45("*+�"!)� 6
*��hA�!)�:48� 6$6D�;6t*+�`("48�"!$*+�S48�;� ���R48�;&��)��&�'D� *��hA�!)�:48� 6$6D�;6t(S("48!)� 6)48� &�')(<!G�Y�;�+'D!)�
48�;& �D��&�'D�E*+�`A�!)�:48� 6$6D�;6G(S!)� ����["�5! 0

�?���S� 6$�S�S'D� �SAF�+,�� 6D'D�M45(<!)!$�5H;("*+�"!?!)� ����["�M� � 45("*�(���� *+�;6UA�!)�:48� 6$6D�;6U("6
*��5A�� &�* �� &�45#7("6SL:�+� 6D� 'D�"!$&�(<!$("� �"P�6D�;B7�5')("6E48�;� � 6D')(�����*�("& �45(r*+�^[�#76D')(�0\jh�

�,+��



� ��� � 	 	 ��� �� � � � 	 �� � �

� 	�	�����	�� ���>@��*�("& �45(���	 
	 � ��� ��� �����
�  � �h#76)')( � � 	
	 � �d,� � � �  � �  � � 	 � G ���D� � � ��� � 
 
 ��� � �I� �& � 
� �
 BE% ��� 
 � 
	 � � ,� � � �  � �  � � 	 � G ���D� � � ��� � 
 ��� � % ��
� 	 
 BD% � � 
 ��
� �	� ,� � � �  � �  � � 	 � 	��HG �I 	KJ�I 1�I% 
 � 	�� 	 % � � � �
 � ��
� ���  � � �  � �  � � 	 � 	��HG �I 	KJ�I 1�I% 
 � 	�� �I �	� ����
 ��

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

/ ���� ��� � � 
 � 0 #=�;��A��;&�� &N'D�M45(<!)!$�5H;("*+�"!?A�(<!O(S����*�("& �45(�*+�`[�#76D')(�0

� 	�	�����	�� ����?�"')#��c45(��4<I(<� ��	��	 � ��� ���������
�  � � � � 	
��,� � � 
 � � ��� 
 	 ���G�
��
  � � % " � 
 F ���
�� ��
��,� � � �  	!% F���
 ��	 �  � � % " � 
 F �/�
 � ��

�  � 	�� � � � � � � 	�� ��
!' � 
 �+% ��G �������I%�� � � 
� 	��
 � ��� ��
	 ���� � � � � 	� � � �
� � 
��	���� 	 ��� � � �
� ���
/  ��� ��� � � 
 � 0 #=�;�SAF�;&+� &�'D�C45(<!)!)�5H;("*+�"!hA�(<!$(E&+�"')#��c45(��4<I(<��*+�C6)#%')��(��4<I(<�i*+�C�e��k
*�("& �45(�*+�`[�#76D')(�0

���:*+��(M("6)6D�5H;�+!O(<!=L:�+�G� 6D'D�h48�;&��)��&N'D�e& I(<��48!$� 6)48�?A�(<!O(M6D� �SA�!$��J��&+� 48� 6)6�J(<!$#%��L:�+�
#Z&+�5[:#7')( ["� B7�S� &�'D� �

� �;�p�8u�#76)')(i���E(i�e��*�("& �45(i*+�e[:#76)')(iL:�+��6)� �D(]#7&�48�;��A�(<' JK ["� B
48�;� L:��("B7L:�+�5!
*+�5AF� &�* �� &�45#7( �

� �;��6D� �)(`*�#%/_��&�*�#Z*�(G����(`��� &�6)(<H"� � 6)��48� 6)6D�"!$(M&�(��"!O*+� &�(��4<I(<��*��t���:*+�ML:�+�
(?6)��("6 *+�5AF� &�* �� &�45#Z("6 6)�+Pc6D')#%')��#7("� , AF�"! 'D!$("&�6$#%')#%[�#7*�("*+�",�("6
*�(G("&�'D� 48� 6)6D�"!O(�0

����(C����*�("& �45(M*+�G[�#76D')(MA�(<!$(`#7&�45BZ��65I(<�M*+�?��� &+��["��A�!)��48� 6)6D�nJ�h*+� 6DAF�;B%�5')("*�(
AF� B7(]4OT+�5H;("*�( (^��� L:��("B7L:�+�5!`A�!$�:48� 6)6)� �S� �CP�!)� *�(�[:#Z6D')(^*+������(]�S� &�6)(<H"� �
*��lA�!)�:48� 6$6D�\L����pA�!)�5'D� &�*+�n� &�'D!$(<! 0 � 6)6$(W�S� &�6)(<H"� � J�m48�;&�6)')#%')�QJK *�(lAF�"!^���
45(<!$!)�5H;("*+�"! L��+�d#7&�#745#7(t(G�e��*�("& �45(G*+�.[�#76D')(G48�;� ��48�;&��)��&�'D�?48�;&�'D� &�*+�?��A�!)��48� 6)6D�
� � L��+� 6)'5I(<�i48�;�S��Ac(<!��("�S�5'D!)�+0

�,+ �



� ��� � 	 	 ��� �� � � � 	 �� � �

� �8u�A���B76 I(<� *��M���RA�!)��48� 6)6D� AF�:*��Y6)�5!?*+� 6DAF�;B%�5')("*�(eAF� B7( (<A�B7#Z45(��4<I(<��*+�M����(
/��"!$��(�6D� �S� BZT�("&N'D�"0 �d� ("B7'D�5!$&�(<')#%[<(�,FA���*+��!)� 6)��B%')(<!Y*�(�*+�5'D� 4�4<I(<� *+� ����(�48�;&�k
*�#��4<I(<�^*+��PcB%�:L:�+� #%�i� � L���("B7L����5!h*�("6`45("�E("*�("65, *+�5'D� 48')("*�(]A��"!`��� 45(<!)!$�5H;("*+�"!
*��M*�#7(<H;&GJ�;6D')#Z48� �_2
#7H;�+!$( &�0 � ) �O0=- �"!��8u:� ��A�B%���

� (`/_("B%')(M*+�G48�;&	�c!$��(��4<I(<��*�(Y!)� 48�5A �4<I(<��*��?����(`�S� &�6)(<H"� � AF�"!3A�(<!)'D��*+�G���
A�!)��48� 6)6D��/�( � 48�;� L��+�e� 6)6)(��S� &�6$(<H"� � 'D� &�T�(iL:�+��6)�5!h(<!$�E( �5� &�("*�(�A�(<!$(
6D� �SA�!$� �

� ( /�("B7')(e*��h!$� 48�5A �4<I(<�E*+�`����( �S� &�6)(<H"� � L����h/_( �`A�(<!)'D�M*�("6=*��5A�� &�* �� &�45#7("6
*+�`�"!$*+� � *+�C���R�;�+'D!O(�#7�SAF� *+�`L:�+�M6D� �)(S� &N'D!$�5H;�+�"0

� ��� *+�;6 A�!$�:48� 6)6)�;6�L����]*��5["�^A�("6)6)(<!@a(nA�!cJ�<u�#7�E(@[�#76D')(�,=(<�m& I(<�m48�;�e��&�# k
45(<!i(<�;6S!$� 6D')("&N'D� 6i("6E*+�5AF� &�* �� &�45#7("6S*+�][:#Z6D')(�,=&QI(<�m48�;&�6D�5H;�+�b48�;&�45B7��#%! �
A�!)�"'D��48�;B%�E*+�`� 6)[�( � #7("��� &N'D�+0

�K������� � � A!�  A.A ����
� 48�"!)!)� 4�4<I(<�]*+�S/_��&�45#%�;&�("�S� &N'D��*�(�45("��("*�(�*��`H"� 6D'5I(<�i*+�C[:#76)')("6G6)#%H;&�#��c45( L��+� �

� & I(<�S[�#%�;B7( ("6UH;(<!$("&�')#7("6G*+�`�"!O*+� �R� �c(<P�#7BZ#7*�("*+�h("6)6D�5H;�+!$("*�("6UAF� B7("6t45("��(�k
*�("6G#7&�/ �5!$#7�"!)� 6��

� AF�5!$��#%'D�S� 6DAF� 45#���45(<!C�E/_( �i45���SA�!$#%!`("6�!)� 6D'D!$#��4<I�"� 6�*+�E� &N'D!)�5H;(@� � 'D�5!O�S�;6
*+�`[�#76D')(�*+�SH"!O�+AF�e')("B 48�;�S��� 6DAF� 45#���45("*�("6G&�(E9:� 4�4<I(<� ":0�":0('��

� AF�5!$��#%'D�?("6$6D�5H;�+!$(<!U("6t48�;&�*�#��4<I�"� 6t*+��[:#7[�("45#7*�("*+��&�("6=45("��("*�("6U*��?�"!$*+� � �
�c(<P�#7BZ#7*�("*+�",cH;(<!$("&N')#Z&�*+�^L����eAF� *�#Z*+�;6�*��e�e��*�("& �45(]*+� [�#76D')(]65I(<�^#7&+�5[�#%')(�k
["� B7�S� &�'D�M�5/�� 48')��("*+�;650

#=�;�S�	�45("&�*+�]AF� B7("6h48�;&�*�#��4<I�"� 6`*��e& I(<�]'D!$#7[:#7("BZ#7*�("*+�",�L:��("&�*������ 45(<!)!$�5H;("*+�"!
J�`!)� 48�5Pc#7*+�S&���� A�!)�:48� 6$6D�S48�"!)!)� 48'D��AF� B%� T+�;6DAF� *+� #%!$��*+�Y[�#76D')(�,+48�;� ����( ("48')#%[�# k
*�("*+�M("6)6D��45#7("*�(�,�� &�'5I(<�EAF��*+�`("48�;&N'D� 48�5!`L:�+� �

� 0?("6 6)��("6b48�;&�*�#��4<I�"� 6 *��m*�#%/_��65I(<�W65I(<� 48�;�SAc(<' JK ["� #76 48�;� ( [:#76)')(W("48')��("B`�
� &N'5I(<�+, A�� B7�@("B%H"�"!$#7')�S�+,.(@��� &�6)(<H"� � J�]#Z&+�5[:#7')( ["� B7�S� &�'D��� &N'D!)�5H;���", ����(
["���iL:�+��& I(<�bT?J( T�#%A?J�"'D� 6)��*�( ("48')#%[�#7*�("*+��48�"!$!)� 6DAF�;&�*+� &�'D��6D�5!CPcB%�:L:�+� ("*�(
�;�^'D�5!$��#Z&�("*�(�,�(��S� &��;6G*+�M/_("B7T�( L:�+�M6D�C("6)6$���S�M& I(<���8u+#76D')#7! �

�:0?("6G6)��("6U48�;&�*�#��4<I�"� 6G*+�`*�#7/���6 I(<�e& I(<��6 I(<��48�;�SA�(<' JK ["� #76?48�;� ( [:#Z6D')( ("48')��("B �
�S� &�6)(<H"� � & I(<� J�M� &�'D!)�5H;�+�"0

9���&+��A�!$#7��� #%!)��45("6D�^& I(<�]TGJ(E*YJ�+[:#Z*�("6GL:��("&N'D�oa(�48�"!)!)� 4�4<I(<�+,Q&+��6D�5H;��&�*���45("6D� J�
&�� 48� 6)6�J(<!$#%�SH;(<!O("&N')#%!G����( *�("6G6D�5H;��#Z&N'D� 6U48�;&�*�#��4<I�"� 6iJ�M["�5!$*�("*��`A�(<!$( & I(<��48�;&�'D!$(�k
!O#7(<!U�E("6DAF� 48'D�E*+� ��(<P�#7B7#7*�("*+�h*��SA�!)�"'D��48�;B%���

� / �;#Q� &N'D!)�5H;���M�;�+'D!$(���� &�6)(<H"� � L:�+�M(�6$�+P�6D')#%')��# �

�,+ �



� ��� � 	 	 ��� �� � � � 	 �� � �

� (��S� &�6$(<H"� � /��;# � &N[�#7("*�( AF�"!G��� A�!)��48� 6)6D��#7&�48�"!$!)� 48'D�+0

9��`��A�!)��48� 6)6D�S� ��#Z6)6D�"!]J��48�;&�6)#7*+�5!$("*�� #Z&�48�"!)!)� 48'D�+,�� &�'5I(<�i&QI(<�ETGJ(S*+�`/_("48'D�iL:��("B k
L:�+�5!Q�"P�!$#%H;(��4<I(<��*��.� &N'D!$�5H;(<!
(G��� &�6)(<H"� �^0.9:�.�GA�!)�:48� 6$6D��J�d48�;&�6$#7*+�5!$("*+�G48�"!$!)� 48'D�
� &�'5I(<�^AF�5!)'D� &�48�e')("&N'D��a(i[�#76D')(�("48')��("B348�;�S�oa(i("&�'D�5!$#%�"!Y�S48�;�S�]')("B ("6`6)��("6h*+�8k
AF� &�* �� &�45#7("6C*+�]*�#%/_��65I(<�b/ �"!$("� #7&�45BZ�QJK *�("6`&+�@A�!)��48� 6)6D�n*+�i�e��*�("& �45(b*+�i[:#76)')( �
48�;����')("B �

� #7&�45B7��#7("�f(e�S� &�6)(<H"� �R� �RL:�+� 6D'5I(<�+,+AF� B%�eL��+�Y(�[:#76)')(mJ�`(<'D!$("6)("*�(��Y("6t*+�8k
AF� &�* �� &�45#7("6d*+��*�#7/���6 I(<�M*�(C�S� &�6)(<H"� � 6)�5! I(<�C�"P�!O#%H;(<'D�"!$#7("�S� &�'D�Y6)(<')#76D/�� #%')("6
*��+!$("&�'D�M(S� &�'D!)�5H;( �

� & I(<� #7&�45BZ��#7("� (^��� &�6)(<H"� � � � L:�+� 6D'5I(<�+, �]L:�+��6)#7H;&�#��c45(iL��+��&�� 6)6D� A�!)�<k
48� 6)6D��/ �;# � &�'D!)�5H;�+� ����(��;��'D!$(i��� &�6)(<H"� � L�����6)�+Pc6D')#%')��#7( � 6$6)(E'D�"!O&�("&�*+�
� &N'5I(<�iAF�;6)6 JK ["� B (�6$��(S& I(<��� &�'D!)�5H;(�0

��� 6D'D�WJ��B%')#7�S�S45("6D�+,UJ��*�( !)� 6DAF�;&�6)(<Pc#7B7#7*�("*��?*�(S(<A�B7#Z45(��4<I(<�E("6)6D�5H;�+!O(<!?L����M(�&+��[<(
��� &�6)(<H"� � �

� J�]� &N[�#7("*�(@AF� B%�@�S� 6$�S�@A�!)�:48� 6$6D�@��� 6DAF� 45#��c45(p*+�5AF� &�* �� &�45#Z("6�*+�]*�#%/_��65I(<�
48�;&�48�"!$*�("&�'D� 6h48�;� (�("&�'D�5!$#%�"! �

� J�G� &�[:#7("*�(`AF�"!3�;�+'D!)�MA�!$�:48� 6)6)�M�G� 6DAF� 45#��c45(`*��5A�� &�* �� &�45#7("6.*+�?� &N'D!)�5H;(�48�;&�k
48�"!$*�("&�'D� 6?48�;� (�("&N'D�5!O#%�"! 0

X !)� 6DAF� #%'D��A�� BZ(i�"!O*+� &�(��4<I(<� *�("6`�S� &�6)(<H"� &�6`� 6D'�J(]H;(<!O("&N')#7*��^A�� B7�i/_("48'D�b*+�",
*�#%!)� 48')("�S� &�'D�E*+�^("B%H"�"!$#7')�S�+, 6D�5!oJ�"P:[�#%� L���� ("6C�S� &�6)(<H"� &�6C65I(<� � &�'D!)�5H;�+� 6MAF� B7(
��� 6)��(^("48')#%[�#7*�("*+�S� � L��+�S/��"!$("� !$� 48�5P�#7*�("65, A�� B7�]L:�+�",
(]�"!$*+� &�(��4<I(<�b*���*���("6
!$� 48�5A �4<I�"� 6.48�"!)!)� 6)A��;&�*+�5!�J(ea(Y48�;&�6)� L��+� &�'D�U�"!$*+� &�(��4<I(<�Y*��=*���("6 � &�'D!)�5H;("65,:6D� � A�!)�8k
�)�QJK �5��*�(S48�;&�48�"!)! �� &�45#7(EAF�;6)6 JK ["� B�� &�'D!)���S� &�6)(<H"� &�6G& I(<�E�"!$*+� &�("*�("6 0

� ��("&�'D� a(m48�"!)!)� 4�4<I(<�l*+�b���E(n� &N'D!)�5H;(�&�����(n[:#Z6D')(r48�;�SA�(<' JK ["� B ,EJ� A�!)� 45#76D�
48�;&�6)#7*+�5!$(<!�(�48�"!)!)� 4�4<I(<��� � !)� BZ(��4<I(<�pa(E*�#7/���6 I(<�e�C� � !)� B7(��4<I(<��(S�;�+'D!$("6?� &N'D!$�5H;("650
� #7��A��;6$6)#%P�#7BZ#7*�("*+�G*+������(S�S� &�6$(<H"� � 6D�5!�� &N'D!)�5H;����&:����( [�#76D')(�#7&�48�;�SA�(<' JK ["� B
48�;� ("L��+� BZ(�� � L��+�n/��;#`*�#%/_��&�*�#Z*�(r[�#%�;B7("&�*+� ����( !$� 6D'D!$#��4<I(<�W*+�W')#%AF� � �	� J�
'D!O#%[:#Z("B7�S� &�'D��("6)6D�5H;��!$("*�(�AF� B7(i48�;&�*�#��4<I(<�^*�(�B7#7&�T�( � *+��45(<!$!)�5H;("*+�"!C*+�e� &�'D!)�5H;(
�_2 #%H;��!$( &�0 �-� �O0

��6)6$����(�k 6D�p� &N'5I(<�W���E(��S� &�6)(<H"� � J�p� &�'D!)�5H;�+�n&:����(�[:#76)')(�#7&�48�;�SA�(<' JK ["� B
48�;� (e[�#76D')(�� � L�����/��;#�� &N'D!)�5H;���`� �R�;�+'D!)� A�!)��48� 6)6D�+0d9:�Y#76)6)�e("48�;&�'D� 48� � � &�'5I(<�
/��;#;AF�"!$L:�+�3� &�'D!)� � 6$6)("6 *���("6Q� &�'D!)�5H;("6 � �8u�#76)')#7�M����(G�;����("#Z6Q����*�("& �45("6
*+�.[�#76D')("6
� �RL:�+�hA�� B7���S� &+�;6t���E(��e��*�(�A�(<!$(e����(�[:#Z6D')(�#Z&�48�;�SA�(<' JK ["� B 0 % �;�S�8k 6D�Y� &�'5I(<�
(�A�!$#7�S� #7!$(�*�� 6)6)("6G�e��*�("& �45("6 0

9:�`�8u�#Z6D'D�`����(S�S� &�6$(<H"� � L����h� � A�!)��48� 6)6D�;6G*�#7/ �5!)� &�'D� 6EJ�M� &�'D!)�5H;�+�C("&�'D� 6U�
*��5A��;#Z63*�(M�e��*�("& �45(M*��G[:#Z6D')(`� &�'5I(<��� 6)6$(C�e��*�("& �45(M*��G[:#Z6D')(M& I(<�C#Z&�45B7��#�&�("6d6)��("6
*��5A�� &�* �� &�45#7("6U*+�M�"!O*+� &�(��4<I(<��� 6)6$(��S� &�6)(<H"� � 0 
 6$6D��AF�:*��Y("48�;&�'D� 48�5!YAF�"!$L���� �
� � ,��1,�,�%7� �����1, �#��,.%  "%& �,7� �1,.�:�" �! �,.��+95I�1,�" �,5I�1�2�:����,.� ���I  �"��$ ,&� ��0 �" �! �,.� ��" � �2�"���I "�������! �,.%

 �,&0 ; &��0  "%. �,�� 0;���I "�$%�� �*����,��1,.� �B�'  �"��� " .

�,+ '



� ��� � 	 	 ��� �� � � � 	 �� � �

� �;�E&+� &�T����f*+�;6.A�!$�:48� 6)6)�;6.48�;&�6D')("&�'D� 6t*�(`[�#76D')(`/_�+')�+!$(Y')#Z&�T�(Y')#7&�T�(`(<!$��(�k
�5� &�("*+�E(E*+�5AF� &�* �� &�45#7( �

� �;�n')#7&�T�(i(<!$��( �5� &�("*��](]*+�5AF� &�* �� &�45#7(i�E("6h&QI(<�](]48�;�e��&�#748�;�n*���!$("&N'D� (
����*�("& �45(�0

X 6)�5H;��&�*+�r45("6D� J�^�"P:[:#7("��� &N'D�b#Z�SAF�;6)6 JK ["� B A��;#Z6e45("*�(nA�!)��48� 6)6D�n�;�W48�;����&�#745(
'D��*�("6e("6C*+�5AF� &�* �� &�45#7("6M!)� B7�5[�("&�'D� 6C�;�l& I(<�p48�;����&�#745( &+� &�T:����(�,
�E�@A�!)��48� 6)6D�
*��Y�e��*�("& �45(S*+�`[:#Z6D')( 6�J�lJ�`AF�;6)6 JK ["� BFL:��("&�*+��65I(<�S!$� 48�5P�#7*�("6U("6G*��5A�� &�* �� &�45#7("6U*+�
'D��*+�;6U�;6?A�!)��48� 6)6D�;6G48�;&�6D')("&N'D� 6h*�( [�#76D')(S/_�+')�+!O(�0

X A�!$#7��� #%!)� 45("6D�EAF��*+�`("48�;&N'D� 48�5!Y� � *���("6G6)#%')��(��4<I�"� 6 �
� &+� &�T:��� *+�;6CA�!)�:48� 6$6D�;6 *�(b[�#76D')(@/_�+')�+!$(b')#7&�T�(b� &N'D!)�5H;����A�!)�5[:#Z("�S� &N'D�](

�S� &�6)(<H"� � ,cAF�"!)')("&�'D�+,c� BZ(E6�J�iA���*�#7( 'D�5!Y6)#7*���� &N'D!$�5H;�+��AF�"!GA�!)�:48� 6$6D�;6?�8u:k
A���B76)�;65,��EL����M48�;&N'D!$(<!O#7(�(�T�#7A?J�"'D� 6D� �

� ("B%H;��� A�!)��48� 6)6D� *�(M[�#76D')(C/���')�+!$( ��J(e(M')#7&�T�(M� &�'D!)�5H;�+�Y��("6=')#7&�T�( �+J(C!)� �S�<k
[:#Z*+��(S*+�5AF� &�* �� &�45#7( !$� B%�5[�("&�'D�"0

9��M��� A�!)��48� 6)6D�S')#7&�T�( ��J( !)� �S� [:#Z*+��(S*+�5AF� &�* �� &�45#7(e!)� B7�5[�("&�'D�",�#76)6)� 6�J�SA���*+�h'D�5!
("48�;&�'D� 45#7*+�iAF�"!$L���� �

� / �;#Q� &N'D!)�5H;���M�;�+'D!$(���� &�6)(<H"� � L:�+�M(S!$� �S��["� � �
� � B7(S/��;#F!)� �S� [:#7*�(SAF�"!G����(S�e��*�("& �45(S*+�C[:#76)')( A�!:J�5[:#Z(�0

XY!$(?6D�=�8u+#76D')#7�e����(�����*�("& �45(�*�� [�#76D')(�A�!:J�5[:#Z(�&+� 6$6)("6 48�;&�*�#��4<I�"� 6CJ�dAF�"!$L:�+�d� 6D')( [<(
�"!O*+� &�("*�(^48�;� � 6$6)( �S� &�6$(<H"� �^, � L:�+��6)#%H;&�#��c45(]("#7&�*�(]L:�+�S/��;#3����(^�e��*�("& �45(
Ac(<!$(`����(Y[�#76D')(`#7&�48�;�SA�(<' JK ["� B+48�;� (M� &N'D!)�5H;(C#7&�#745#7("B:�ML:�+�G48�;&�'D!$(<!$#7(M(`T�#%A?J�"'D� 6D�
*�� (^�e��*�("& �45(�48�;&�6)#7*+�5!$("*�(�6)�5!M(]A�!$#7�S� #7!$(E�e��*�("& �45(�A�(<!O(^����(�[:#Z6D')(]#7&�48�;� k
Ac(<' JK ["� BQ48�;� (�� &N'D!)�5H;(i#7&�#745#Z("B 0

9:�d/��;#�� &N'D!)�5H;���=�;��'D!$(Y�S� &�6)(<H"� � L:�+�=(h!)� ����["� � ,"� &�'5I(<�@J�=AF�"!$L:�+�d� 6)6)(Y�S� &�k
6$(<H"� � J�E6)��48� 6)6D�"!$(^&�( �"!$*+� &�(��4<I(<�b*�(^�S� &�6)(<H"� � � � 45("��6)( �S'D� � ("6C��� 6)��("6
*��5A�� &�* �� &�45#7("6Y� � 'D�5!$���;6C*+� [�#76D')(�, AF� B%�^L:�+� � 6)6)("6�*+�5AF� &�* �� &�45#7("6`65I(<�b�"P�!$#%H;(�k
'D�"!O#7("�S� &�'D�C#7&�45B7� JK *�("6t*��+!$("&�'D�M(S�e��*�("& �45(S� � 45("��6)(�0

� [:#7[�("45#7*�("*+�p*�("6i[�#76D')("6]6)#7H;&�#��c45(�L��+�n(lA�(<!)')#%!]*+� �S�;�S� &�'D�W� �sL��+� J�
AF� *�#Z*�(M(e�8u:Ac��B765I(<� *+�Y��� A�!)��48� 6)6D�eA��"!t��� �;�+'D!)� AF�5!)'D� &�48� &�'D�`(�����(��E("#%�"!$#7(
*��`A�!)��48� 6)6D�;6G48�"!)!$� 48'D�;65,�� B%�nJ�e#7&+�5[�#%')( ["� BZ�S� &N'D�C�8u:A���B76D� � 0

9:� J�n/�� #%'D�l��� AF� *�#7*+��*+�p�e��*�("& �45(�*+�@[:#Z6D')(oAF�"!���� A�!)�:48� 6$6D�l48�"!$!)� 48'D�
� &�'5I(<�oJ��AF�"!$L:�+�G�e45(<!)!)�5H;("*+�"!UL:�+��#7&�#745#7(`(e����*�("& �45(C*+��[:#Z6D')(nJ�h�8u:� 45�+')("*��e&:���
A�!)�:48� 6$6D�h48�"!$!)� 48'D�+0.��6$6)����(�k 6D�=� &�'5I(<�ML��+�t����(?[:#Z6D')(�L:�+�t6)(<')#76D/_(��45(h�;6
!)� L���#76)#%'D�;6
*�� 6)6D�`AF� *�#7*+�S& I(<� J��#7&�6D')("B7("*�(�0 
 6)6)�SA���*+�`("48�;&�'D� 48�5!hAF�"!$L:�+�`&�(�2 #%H;��!$( &�0 � & �

� � �! "�	-+�"��� � �1-�%&�! "% � % "  "%&0 , �*% -�,7��, � " 0;-%�)" ��#�,7� ���! �, -��," 0;��"-��, #�% ��#2�"�B ," � , �#��,&% � �*���G� �1%
�5�� "�+�"%�� �2� �"�2� , (�, ��%�-�,7��, " �1���"  �,��G��� 0;���I "� �B(*-��%� �",7� ��0-��"%I#B��� � % ,&-����1,&� � �/, -�,7�  ,"-� �*��,��)$ ��0
0;% 0;���I "%��B(+" �! "�$� �B0;-��"� -���� % 0;�B�1% ����0 -��"%I#B��� � %;#�%�� �"�B#B "% 5I�1� -����*�$��� �", �B(*-��%� � �,&%+.

�,+ "



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

� (�48�;&�*�#��4<I(<� *�(�BZ#7&�T�( � & I(<�oJ�h6)(<')#Z6D/ � #7')(�,��SL:�+��#7��A�B7#745(`L:�+�Y(C[�#76D')(�("48')��("B
45���SA�!$�`�;6U!)� L:��#76)#%'D�;6U*��SA�� *�#7*+�+,+48�;&N'D!O(<!$#7("&�*+��(ET�#%A?J�"'D� 6D� �

� �M45(<!)!)�5H;("*+�"!d*�(Y����*�("& �45(h� &N[�#7("*+�M&�(YB7#Z&�T�( &h*�(h2 #%H;��!$( &�0 � $Y& I(<�@J�G!)� 48�8k
P�#7*+�+,��SL��+��AF� B7("6 A�!)�"A�!$#%� *�("*+� 6 *+�h�"!$*+� &�(��4<I(<�e� �c(<P�#ZB7#7*�("*+�G6�J�mJ�YAF�;6)6 JK ["� B
6D�^& I(<�n�8u�#Z6D'D������(@�E("#%�"!$#7(p*+��A�!)��48� 6)6D�;6 48�"!)!)� 48'D�;65,d�rL��+�]48�;&�'D!$(<!$#7(n(
T�#%A?J�"'D� 6)�"0

XY�p� &N'5I(<�^�^45(<!)!)�5H;("*��"!C6D� P�B%��L���� #7(�A�(<!O(i6D� ��A�!)� &�(]48�;&�*�#��4<I(<�^*�(]B7#7&�T�( �
*�(�2 #%H;�+!$( &�0 � $:0?9:�nJ��� 6D'D�C��45("6D�\J��AF�"!$L����`�8u�#76)'D�C��� A�!$�:48� 6)6)��AF�5!)'D� &�48� &�'D��(
� � ��� *+�EL:��("BQ&:��&�45(E&���&�45(�J�C!)� 48�5P�#Z*�(�(�48�;&	�c!$��(��4<I(<�+0 ���E(S["����L:�+�M')("&�'D�
��AF� *�#7*+�M48�;�R(�!)� 6DAF�;6D')(C48�;� ("6=*+�5AF� &�* �� &�45#7("6=65I(<�C� &�[�#7("*�("6=&���� 45("&�("B ��J(<["� B
#Z6)6D��6)#%H;&�#��c45( L���� �

� ��A�!)��48� 6)6D�S� � L���� 6D'5I(<��/_("B7T+�;� �
� / �;#Q� &N'D!)�5')("&�'D�]#7&�6D')("B7("*�(��;��'D!$(S[�#76D')(�0

9�� � B%�=/�("BZT+�;� ,�� &N'5I(<�bJ�=#Z&+�5[:#7')( ["� B7�S� &�'D�t6)��6DAF� #%'D�G�t48�;�S�Y�8u+#76D'D� AF� B%�h�S� &+�;6
����(
("48')#7[:#7*�("*+�GP�B%��L:�+� ("*�(`*+�5[�#7*+�M(C� B%�",N� &�'5I(<�oJ��A�!)�"AF�;6D')(M����(M&+� [�(C[:#76)')(ML����?& I(<�
�i#7&�45B7��# 0 9:�M(�6$��( �8u:Ac��B765I(<�lJ�MA�!$�"A��;6)')(�,�� &N'5I(<�E� B%�pJ�C#7&�45BZ�QJK *+� &+��48�;&��)��&�'D� � �
��48�;�S�i')("B (�6)��(�/�("B7T�(�*+� # u+(S*+�C6D�5!�!$( �"I(<��A�(<!$(�L:�+�C(�("48')#7[:#7*�("*+�C6D�MPcB%�:L:�+� #%�
Ac(<!$(S6D� �SA�!$�M&�(SB7#7&�T�( �:0

9:�@(o!)� 6DAF�;6D')(o&QI(<�o/��;#G!)� 48�5P�#Z*�(rAF�"!$L:�+� � &�'D!)�5')("&N'D� /��;#?�e��*�("*�(o(o[�#76D')(�,
� &�'5I(<� J� A��"!OL��+��� 6)6)(�[�#76D')(�6)(<')#76D/_( ���;6Y!$� L���#Z6)#%'D�;6?*�(i�e��*�("& �45(i� � 45�+!$6)�+,�AF� B%�
L:�+�`AF��*+�`6D�5!?45("&�48� B7("*�(�0

� ��� � � �! ��� �  �  � ������
 �� � �
��� 48�;&N'D!�J(<!O#%�e*�(M�8u�� 45� �4<I(<��*+������(CB7#Z&+H;��(<H"� � 48�;�S��� # ��� * 9:'D! * � - ,:� �RL����?�
*�� 6D� �SAF� &�T+�]*+�^4 J�;*�#%H"� J��(<AF� &�("6`(</�� 48')("*+� AF� B%�^*+� 6D� ��A�� &�T+��*���A�!)�:48� 6$6)("*+�"!
� � � �S� &+�"!`� 6$45("B7(�A�� BZ(��"A�')#7�E#�� (��4<I(<� 48�;&�6D�5H;��#Z*�(EAF� B%��48�;�SA�#7BZ("*+�"! ,F��*�� 6D� � k
AF� &�T���*+�r��� A�!)�"H"!O("��(l� � � � � � J�r/ �"!)'D� ��� &N'D�m#7&��c�+� &�45#7("*��mAF� B%��')#7A�� *+�
� J("L���#Z&�(p[:#%!$')��("B=�;&�*+� 6D�^�8u�� 45�+')(�,G����(p["���pL��+� J�b��')#7B7#�� ("*�(p��� BZ#7&+H;��(<H"� �
#Z&N'D�5!$�lJ� *�#7(�0

�3u+#76D'D� � 'D!��� 6e45(<'D�5H"�"!O#7("6 A�!$#7&�45#%A�("#76`*+���\J("L:��#7&�(^[�#%!)')��("B.A�(<!$(b'D!$("*�� �4<I(<�p�
�8u�� 45� �4<I(<��*+�M4 J�;*�#%H"�E#Z&N'D�5!$�lJ� *�#%���

� #7&�'D�5!)A�!)�5')("*+�"!�*+�M4 J�;*�#%H"�E#Z&N'D�5!$�lJ� *�#%���
� 48�;�SA�#7BZ("*+�"!G*�#7& �("�E#748�e*��M4 J�;*�#%H"��#7&�'D�5!$�lJ� *�#%�+,�L:�+�`�5/�� 48')��(�( 'D!$("*�� �4<I(<�E*+�

4 J�;*�#%H"�l#7&N'D�5!O��J� *�#%�m(<AF� &�("6E����(r["���bAc(<!$(m45("*�(m6)�5H;�S� &N'D� *+�b4 J�;*�#%H"�m�
(<AF� &�("6ML:��("&�*+�^&+� 48� 6)6�J(<!$#%�b*���!$("&N'D��(]�8u�� 45� �4<I(<�+,3& I(<�^AF��*+� &�*+�]�5/�� 48')��(<!
L���("B7L����5!U�"A�')#7��#�� (��4<I(<�EH;B%�"P�("B �;� *�� �S�"!$("*�( �

�,+ $



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

�  � ���G � ��� 
 	��� � ����G1%(' 
 	 �� 	!%( J
�� % � � � � �� � � ����G1%(' 
 	���
�  �	��
 	 
 �� 
 �� 	�
 � � 0�" � 0�"
� ����� ��� ��
�� �I � � � � * "-"

� �� 	 %	
 � �,+ " +
%
(<PF� B7( &�0 � � #=�;�SAc(<!$(��4<I(<� *+� *+� 6D� �SAF� &�T��\*+�o*�#%["�5!O6)("6b�\J("L:��#7&�("6^[:#7!)')��("#7650
�oJ���S�5!$�;6G��("#%�"!)� 6?6)#%H;&�#���45("�R["� B%�:45#Z*�("*+� 6G6)��A��5!O#%�"!)� 650

� � �

	 �
�� " �
!B�I' �,+ �,+ �-�
� % �
!B�I' )-� �,+ " � � +

� �
	��I 
 	 
 � � � � *-) �-� ) � ' "
� ��	��& 
 	 
 � � � � ' $-� & * + � �-)-"

�7% ��� 
 ' & ) )-�-� � � ' $
%
(<PF� B7( &�0�� � �.(<!$#7(��4<I(<�W*+�;6�'D� �SAF�;6�*+�p#Z*�(m�p["�;B%')( *+�@����(���� &�6)(<H"� �s48�;�
H"!O�+AF�;6U*+� �S( '�A�!)�:48� 6$6D�;650

� A�!�J�8k 48�;�SA�#ZB7("*+�"!C*+��4 J�;*�#%H"�b#7&�'D�5!$�lJ� *�#%�+,
L�����A�!)��48� 6)6)(]'D��*+� �b4 J�;*�#%H"�b#7&�k
'D�5!$�lJ� *�#%�`("&�'D� 6.*�(��8u:� 45� �4<I(<�+,�AF�5!$��#7')#7&�*+�U�5/�� 48')��(<! ���E(?�"A�')#Z��#�� (��4<I(<�YH;B%�<k
P�("B �M�S�"!$�;6)(�*+�E4 J�;*�#%H"�SH"�5!$("*+�+0

�	% (<PF� B7( &�0 � (<A�!)� 6D� &�')(]����(�48�;�SA�(<!$(��4<I(<� *�(i["� B%��45#7*�("*+� �S� *�#Z*�(E*+� *�#%/��5!)� &�k
'D� 6e�\J("L:��#7&�("6M[:#%!$')��("#76`A�(<!O( (<A�B7#745(��4<I�"� 6�' JK A�#Z45("65, 48�;�S�p4 J�"A�#7(@*+� �c4OT+� #%!)�;65,
���
48�;��A�#7B7("*+�"!��i��� �D�"H"�p48�;�SAc�+')("45#%�;&�("B7��� &N'D�]#7&�'D� &�6)#%["�+0 �d� 'D�5!O�S�;6��lJ� *�#%�;65,
AF��*+�E("6)6$����#%!Dk 6)�iL:�+�i��� 48�;�SA�#ZB7("*+�"!�*�#7& �("��#748� J�i� � �lJ� *�#7(p*+���i["���5� 6S��("#76
!cJ(<A�#7*+� L:�+���b#Z&N'D�5!)A�!)�5')("*+�"!�*���!)�5/��5!��� &�45#7( ����� A�!�J�8k 48�;��A�#7B7("*+�"!��"A�')#7��#�� ("&N'D�
� � ��J� *�#7(@45#7&�L:�+� &N')( ["���5� 6e�E("#76`!�J(<A�#Z*+� * >@> � # * &.- 0bXY��'D!)�;6C("�+'D�"!$� 6�*+�5/�� &�k
*�� � ��� 6)�S�rL����]��� 48�;��A�#7B7("*+�"!S*�#Z& �("��#748�@�"A�')#7��#�� ("*��@AF��*+�5!�J(p6D�5!�(<'�J�b6D�5'D�
["���5� 6E��("#76�!�J(<A�#7*+�pL�������� 48�;�SA�#ZB7("*+�"! *�#7& �("��#Z48�b' JK A�#Z48�b��A�!$(<')#745("�S� &�'D�]'5I(<�
����45#%� &N'D��L���("&�'D�E���E(SB7#7&+H;��(<H"� � 48�;���E� # ��� * ,Yg * &.- 0

� � 6)48�;B7T�(�*�(GB7#7&�H;��(<H"� � ��������#7�SAcB7#745(t� &�'5I(<�h���E(UAF� &�("B7#�� (��4<I(<�h6)#%H;&�#���45(<')#%[�(
� � 'D�5!$�S�;6h*+�C*+� 6)� �SAF� &�T+�E&�("6?A�B7(<')(</��"!$��("6?�;&�*+�C(<AF� &�("6?�i#7&�'D�5!)A�!)�5')("*��"!�*+�
!$�5/ �5! �� &�45#Z(�6D�M� &�48�;&�'D!$(�*�#76DAF�;&QJK ["� B 0

� % (<PF� B7( &�0��e(<A�!)� 6D� &�')( � &�'5I(<� ��� 48�;& �D��&�'D� *+��'D� ��A��;6t*+�h'D!$("&�6$��#76)65I(<� *+�
��� &�6)(<H"� &�6 � &N'D!)���;6 *+�;#Z6.�S� ��P�!)�;6 *��?��� H"!O�+AF�+0
�h6 �S� *�#7*�("6.*+��*+� 6D� �SAF� &�T+�
(<A�!)� 6D� &�')("*�("6�/ �"!$("� �"P�')#7*�("6i48�;� �l#Z&N'D�5!)A�!)�5')("*+�"!i*��b!)�5/��5!��� &�45#7(�,h*+�5[:#Z*+�o(<�
/_("48'D�E*+�`& I(<��6)�h� &�48�;&N'D!$(<!h*�#76DAF�;&QJK ["� B�&+� &�T:��� A�!�J�8k 48�;�SAc#7B7("*+�"!U�;�^48�;�SAc#7B7("*+�"!
*�#7& �("��#748�m6$�+AF�"!)')("&�*+�r'D��*�("6E("6�45(<!$("48'D�5!�JK 6D')#745("6�&+� 48� 6)6�J(<!$#Z("65,U48�;�S�l� J��B%')#%A�BZ("6
("48')#7[:#7*�("*+� 6U�M*�#%/_��65I(<�S6D� B7� 48')#%[�(�,c&�("6UA�B7(<')(</��"!$��("6�*�#76DAF�;&QJK ["� #76 Ac(<!$( 'D� 6D'D� 650

�,+ &



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

-
(<!O(r(r�S� *�#��4<I(<�m*+�;6 'D� ��A��;6S*�� #7*�(@�^["�;B%')(r*+� �S� &�6$(<H"� &�6 / �;#U��')#7B7#�� ("*+�
��� �e��B%')#7A�!)��48� 6)6)("*+�"! ��' � �"+�- / ;�� � �"573��������h48�;��� ; - � �����	�c, � j , � 0 � 0��
�_#Z&N'D�5!)A�!)�5')("*+�"!M*+�e!)�5/��5!��� &�45#7(����S*�#%/_��65I(<�]6)#7�e��B7("*�(�0Mjh� 6D'D�����:*+�+,Q("6`��� *�#��4<I�"� 6
*���'D� �SAF�;6C48�;� H"!$�+AF�;6C(<':J�]L���(<'D!)�bA�!$�:48� 6)6)�;6C(<A�!)��u�#Z��("� �pL��+��("48�;&N'D� 48�5!O#7(
48�;�fL���(<'D!$�M�\J("L���#7&�("6 #7&�*+�5AF� &�*�� &N'D� 650
jh�G����(Y("&GJ("B7#76)�=*+�;6.!)� 6)��B%')("*��;6 �"P�')#7*+�;6
AF��*+�Y�"P�6D�5!)[<(<!Dk 6D��L��+� �

� �Y'D� �SAF�h*+�t#7*�(��t["�;B%')(Y*+�t����(h�S� &�6)(<H"� � 48�"!)!$� 6DAF�;&�*+� &�*+�h(Y����(�� 6D'D!$��k
')�+!$(@*+�E�"P	�D� 48'D�;6e�8u:'D!$� ��("�S� &�'D�]6$#7�SA�B%� 6pJ�]6)#%H;&�#��c45(<')#%[<("�S� &�'D�E6)�+AF�5!$#%�"!
(<�;6`[<("B%�"!)� 6`&+�"!$�E("#76hA�(<!$(](�A�("6)6)(<H"� � *�� ��� *�(<')(<H"!$("��(^� � 6)#7')��(��4<I�"� 6
6D� �S� B7T�("&N'D� 65,�A��"!G����( �"!$*+� � *��C��(<H;&�#%')��*+� �

� 65I(<�Y� 6DAF� 45#7("B7�S� &�'D�t6)#%H;&�#���45(<')#%["�;6
�;6 'D� ��A��;6 48�"!)!$� 6DAF�;&�*+� &�'D� 6Ua(hA�("6$6)(<H"� �
A�(<!$(S48�;�e��&�#745(��4<I(<� ��J(<["� BQ�`Ac(<!$(S�"!$*+� � 'D�"')("B �

� �;6b'D� ��A��;6@!)� B7(<')#7["�;6la( �"!$*+� &�(��4<I(<� 'D�"')("B�48!$� 6)48� � !�J(<A�#7*�("��� &N'D�o48�;� �
&YJ���S�5!$��*+�`� B%� �S� &�'D�;6?*+�SH"!O�+AF�+0

#t�;&N[.J� � � &�'5I(<�bA�!$�:45�+!O(<!`�8u:A�BZ#745(<!M� 6D')("6C�"P�6D�5!)[<(��4<I�"� 6�*��E�S��*+� (^AF�:*��5!`�"P�'D�5!
��� B7T+�"!)� 6t!)� 6$��B%')("*+�;650

� �+')#7B7#�� (��4<I(<��*+� 45("��("*�("6Y*+��6)�5!$#7("B7#�� (��4<I(<��*+� *�#745("*�("6�(�(<A�B7#745(��4<I�"� 6��eA�!)�"'D�<k
48�;B7�;6h48�;&�48!)�5'D�;65, �+J(i!)�5/��5!$#7*�(E(EA�!$�"A?J�;6)#%'D��*�(E48�;&�48!$�5')#�� (��4<I(<� *+�CA�!)�"'D�:48�;B7�;6h45� �D(
!$�5A�!)� 6D� &�')(��4<I(<�o�8u�'D�5!$&�(n� 6D'�J(o&+�"!$��("B7#�� ("*�(�,SJ�b(n�"A�')#Z��#�� (��4<I(<�o��("#Z6S#7&N'D�5!$� 6)6)("&�k
'D�b� � 'D�5!$�S�;6i*+�b*+� 6)� �SAF� &�T+�+,d48�;����6D�b48�;&�45B7��#U*+�m'D� ��A���&+� 48� 6)6�J(<!$#7�mA�(<!$(
Ac("6)6)(<H"� � &QI(<� ��J(<["� BQ*+�M����(S�S� &�6)(<H"� � 0

X 'D� �SAF�m�"P�')#7*��m&����E(n'D!$("&�6)��#Z6)65I(<� ��J(<["� B�*+� ����(r�S� &�6)(<H"� � AF��*+� 6D�5!
')("��PtJ� � � � H"!$("&�*+�MA�(<!)'D��(<'D!$#%P��QJK *+�S(<�EA�!)��48� 6)6D�i*+�C6D�5!$#Z("B7#�� (��4<I(<�+,�AF�;#76G&QI(<�E6�J�
6 I(<�S'D!)�:45("*�("6t[=J(<!$#Z("6U�S� &�6)(<H"� &�6U(<':J�CL:�+�Y�;6U*�("*+�;6tAF�;6)6$("� 6)�5!U� &N'D!)�5H;��� 6G48�;�S�
')("��PtJ� � � 6$6)("6��S� &�6$(<H"� &�6�65I(<�r� 6D'D!O�+')�+!$("6S��("#Z6S48�;�SA�B%�8u+("6S� *+�^6D�5!$#Z("B7#�� (��4<I(<�
�E("#76G*+� �S�"!O("*�(�0

����(��;�+'D!$(�AF�;6)6)#%Pc#7B7#7*�("*��=*+�h�"A�')#7�E#�� (��4<I(<�e*��;6dA�!)�"'D�:48�;B7�;6d!$� B7("45#%�;&�("*�(�48�;�
(o6D�5!$#7("B7#�� (��4<I(<�+,t#Z&�*+�5AF� &�*+� &�'D�^*+�m/_("48'D��*+� 6D')(o6D�5!EH"� &=J�5!$#Z45(m�;� *�� *�#745("*�(�,EJ� �
(<!O��( �5� &�("�S� &�'D�rA�(<!$(pAF�;6)6 JK ["� B !)� �+')#7BZ#�� (��4<I(<�r*�("6e["�5!$65I�"� 6S6D�5!$#Z("B7#�� ("*�("6e*+�;6e�"P+k
�D� 48'D�;6SL:�+��48�;&�6D')#%')�+� � ("6S�S� &�6$(<H"� &�650 � 6D')(p�"A�')#Z��#�� (��4<I(<�nAF�:*+��6D�5! P�("6D')("&�'D�
J�+')#ZB L:��("&�*+�]TGJ(�&+� 48� 6)6)#Z*�("*+��*���!)�5'D!O("&�6)��#%')#7!��S� &�6$(<H"� &�6YAF�"!h�S�"')#7["�;6h*���AF�5!Dk
*�("6U��("6G6D�"P�!$�5')��*+�S&�( 'D!$("&�6$��#76)65I(<�S*�(eA���B76)(��4<I(<��*+�;6tA�!$�:48� 6)6)�;65,+�;&�*+�M( ')(<!)�5/_(
*��M6D�5!$#7("B7#�� (��4<I(<�E*�( A���BZ6)(��4<I(<�lJ�C6)#76)'D� ��(<')#745("�S� &�'D�M!)�5AF�5')#7*�(�0

�?�r�S��*+� B%�p�+')#7B7#�� ("*��+, L:�+�]("6)6D��45#7(p����(p("48')#%[:#Z*�("*+�i(n45("*�(p�S� &�6$(<H"� �^,SJ�
("#Z&�*�(^!)� B7�5[�("&�'D��(@6D�"P�!)� 45(<!$H;(@!$� 6)��B%')("&�'D�i*�("6��"AF�5!$(��4<I�"� 6 *+�i6$#7&�48!)�;&�#�� (��4<I(<�@&+�
("48� 6$6D�iAF� B%�;6�48�;�SAF�;&+� &�'D� 6h45(<!$!)�5H;("*+�"!)� 6Y(<�;6Y6D�5!)[�#��48�;6h*+�;6?T+�;6)A�� *�� #%!)�;650 ��� 6D'D�
48�;&�'D�8u�'D�+,�6D�5!cJ(�AF�;6)6)#%["� BZ�S� &N'D�`[<("&�')(�� �;6)(E� � 'D�5!$���;6�*+�M*�� 6D� �SAF� &�T+��(�6$�+P�6D')# k
')��#��4<I(<�S*�( 6)#7&�48!)�;&�#�� (��4<I(<�S#7�SA�B JK 45#%')(M*�( B7#7&�H;��(<H"� � � � � �@AF�"!=A�!$#7��#%')#7[�("6d#7&N["��45(�k
*�("6?�8u�A�B7#745#7')("�S� &N'D�eL�����& I(<��!)� 6)��B7'D� � &:��� '5I(<�]H"!$("&�*���&YJ�����5!)�i*+���"AF�5!$(��4<I�"� 6
*��M6)#7&�48!)�;&�#�� (��4<I(<�+0

�,+ )



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

� ��P��"!O(M(M��#7&�#7��#�� (��4<I(<�C*��?4 J�"A�#7("6d6D� �D(C���f*+�;6d("6DAF� 48'D�;6d�E("#76.#7�SAF�"!)')("&�'D� 6
&�(r�"A�')#7��#�� (��4<I(<�o*+�b48�;&�48!$�5')#�� (��4<I�"� 6�'D!$("*�#745#%�;&�("#76S*+� A�!$�"'D�:48�;B%�;6 ,=� 6$6)(rA�!)�5��45��k
Ac(��4<I(<�E& I(<�S/_( �M6D� &N')#Z*+�S� � A�!)�"'D��48�;B%�;6UAF�"!t�"P	�D� 48'D�;65,c(S&QI(<��6D�5!?(<�;6G&QJK ["� #76t��("#76
Pc("# u:�;6 0�
 6)'D�p("48�;&�'D� 48�^AF�"!$L����i6D� &�*��@(b��� &�6)(<H"� � � � 'D!��("&�6)#%'D�p��� H"!$(</ �n*+�
�"P�� � 48'D�;6MBZ#%H;("*+�;6hAF�"!h!$�5/ �5! �� &�45#Z("65, (<AF� &�("6`("6Y!)�5/��5!��� &�45#7("6M6 I(<� �S�:*�#��c45("*�("6h& I(<�
T�( ["� &�*+�i&���&�45(S&+� 48� 6)6)#7*�("*+�M*+�`/_( �5�5!�4 J�"A�#7("6?*+�;6G*�("*+�;6 0

- �"!h�;�+'D!)��B7("*+�+,cA�("6)6)(�(i6D�5!h!)� B%�5[<("&N'D�e(E6D�"P�!$� 45(<!)H;(E!$� 6)��B%')("&�'D�C*�(i48!$#7(��4<I(<�
��*+� 6D'D!$��#��4<I(<��*+�`�"P	�D� 48'D�;65,�!)� BZ("45#%�;&�("*�(S6D�"P�!)�5')��*+��48�;� �

� (S!)� 6D�5!$[�( �CBZ#%PF�5!)')(��4<I(<��*+�`� 6DA�(��48��*+�M�S� �\J�"!O#7(

� (�#7&�["�:45(��4<I(<��*+�M48�;&�6D'D!O�+'D�"!)� 6?("&�#7&�T�("*+�;6 0

�h( B7#7&+H;��(<H"� � �������3,�("�CPF�;6=� 6D'D� 6G("6DAF� 48'D�;6t� 6D'5I(<�S/��"!$(e*+�S48�;&N'D!$�;B%�S*+��A�!)�"H"!$(�k
�E("*+�"! ,+AF� B%��L:�+�M("6UAF�;6)6)#%Pc#7B7#7*�("*�� 6 *+�`�"A�')#Z��#�� (��4<I(<�E65I(<�i!)� 6D'D!$#7')("650

� �+')#7B7#�� (��4<I(<�l*+�n����(lB7#7&�H;��(<H"� � 48�;���l� # ��� AF�5!$��#%')#7!$#7(r���s48�;&�'D!)�;B%�
�E("#76.(<AF�5!)')("*+�C*�� 6D'D� 6 ("6DAF� 48'D�;65,:AF�"!.�8u�� �SA�B%�+,�A�� BZ(`�+')#7B7#�� (��4<I(<�M*��?��� H"� 6D'D�"!t*+�
��� �\J�"!$#7(S*+� *�#745("*+�S�M*�(�6$�+A�!)� 6)6 I(<� *�("6?4$T�("��("*�("6?(E48�;&�6D'D!$�+'D�"!$� 650

����( L:�+� 6D'5I(<�S#7�SAF�"!)')("&�'D�hA�(<!$(�� *�� 6D� �SAF� &�T+�e*+��A�!)�"'D�:48�;B7� *����"!$*�� &�(��4<I(<�
&�(�A�!)� 6D� & �45(Y*+�t!)� 6D'D!O#��4<I�"� 63*+�t� &N'D!$�5H;(�,�L:�+�EJ�U'D!O("*���� #7*+�hAF� B%�;6 &YJ���S�5!$�;6
(<A�!)� 6D� &�k
')("*��;65,dJ�Y(e6D�"P�!$� 45(<!)H;( #7&N'D!$�:*���� #7*�(`AF� B%��A�!)�"'D��48�;B%�e*��h48�;&�6)� &�6D�+0 � 6)')(e6$#%')��(��4<I(<�
AF��*+�5!�J( 6D�5!?("BZ#%[:#Z("*�( 48�;� !)� 45�+!O6D��( �

� �"A�')#7��#�� (��4<I(<�E*+�S'D� �SAF�E*+�M#Z*�( �`["�;B%')(�*+���S� &�6)(<H"� &�6 ��J(<["� #76��
� ��� A�!$�"'D�:48�;B%�i*+�M48�;&�6D� &�6)��L��+��& I(<��&+� 48� 6)6)#7'D�C*+�M48�;�e��&�#745(��4<I(<� ��J(<["� B�� �
� ��� 6D�5!)[�#��48��*+�p48�;&�6D� &�6)��A�!$� 6D� &N'D�@� �s(<A�� &�("6i("B%H;��&�6E*+�;6iA�!)��48� 6)6D�;6i�

�+')#7B7#�� ("*+� A�� B7�;6t!)� 6D')("&�'D� 6�* gM9 *-$<(!- 0
�����E(�6)#7')��(��4<I(<�S48�;� ��("#%�"!U&YJ���S�5!$��*+�YA�!)��48� 6)6D�;6 ,�AF��*+�5!$#7(�("#7&�*�(�6D�5!tA�!)�5�<k

45��A�("&N'D�](pB7(<'��� &�45#7(n48�"!)!)� 6DAF�;&�*�� &N'D�ra(b!)�"')(��4<I(<�m*��@48�:�"!$*+� &�("*+�"!S&+�@A�!)�"'D��48�;B%�
*��Y48�;&�6D� &�6D�+0 �d�CPF�"!$(e� 6D')( � 6D'D� �)(S(<'D� &:��("*�( AF� B%�e/�("48'D��*+�`("6tA�!$�"A��;6)')("6U6D�5!)� �
/�� #%')("6`*���!$("&N'D� (�� &N'D!$�5H;(^*�("6`�S� &�6)(<H"� &�6Y� 48�;���^')("B ,FA��"!`L:��("B7L:�+�5!hA�!)��48� 6)6D�+,
6)�5!�J(�*�� 6D� �+J(<["� B (e48�;&�48!)�5')#�� (��4<I(<�E*+�Y��� ("B7H"�"!$#%')�S�+,:')("B 48�;�S� � 
 � ���	 � �  9% ���� � �
��� #�� � G � � " � � � * �h&�4 *-$.- ,cL��+�M&QI(<�E(<A�!)� 6D� &�')(S� 6D')(iB7#7��#7')(��4<I(<�+0

�?� 6D')(�("&GJ("B7#76)�b*+�b*+� 6)� �SAF� &�T+�m48�;&�[.J� �s("#7&�*�(n!$�5/ �5!$#7!EL����b(o48�;�SAc(<!$(��4<I(<�
48�;� ��� A�!$�"'D�:48�;B%�`& I(<�Y48�;&	��H;��!�J(<["� B�*+�=*�#%/���65I(<��& I(<�@J�t'D�"')("B7�S� &�'D�G48�"!)!)� 48')(YAF�;#76
��� A�!)�"'D��48�;B%� 48�;&	��H;�+!cJ(<["� B�J�", � � 'D� 6D'D� 6�6)#7&�'�J�5')#Z48�;6C48�;�S�^� 6D'D� 6 , #7&��)��6D')("��� &N'D�
AF� &�("BZ#�� ("*+� AF�"!$L���� �

� & I(<�i6)�M� &N'D!O(�� � 48�;&�')(�48�;� ��/_("48'D�]L��+�C�EA�!)�"'D��48�;B%�E48�;&���H;�+!�J(<["� B (<A�!)�8k
6D� &�')(o��� [�("B%�"!�("48!)� 6)48� &�')("*+�l� � 'D�5!$�S�;6�*+� /_��&�45#7�;&�("B7#7*�("*���L:�+�b&:���
A�!)�"'D��48�;B%�@&QI(<�b48�;&	��H;�+!cJ(<["� B.'D� � / �"! �48�;6$("�S� &N'D�]L:�+�E6D�5!��"P�')#7*�( (<�p&QJK ["� B
*�(S(<A�B7#Z45(��4<I(<�+,c& I(<��6D� &�*+�SAF�"!)')("&N'D�i�S� *�#7*�(S&�� 6D'D� 6U'D� 6D'D� 6��

� � �2� � ��# �#��,&% � . � . �.

�,+ *



� � � � � � � � � � � �� �

� �;6 A�!)�"'D��48�;B%�;6 � � L:�+� 6D'5I(<�M#7&�'D� &�45#%�;&�("BZ�S� &N'D�t65I(<�`A�!$� �D��*�#745("*+�;6
&+�h*�� 6D� � k
AF� &�T+�MA�(<!O(`!)� *���� #7! (CAF�;6)6$#%P�#7B7#Z*�("*+�d*��GP�B%��L���� #%�+,;��L:�+�h&���� 6)#76D'D� �E(M� �
H"!$("&�*+�`� 6$45("B7(�AF� &�("B7#�� (<!$#7(���A�!)�"'D��48�;B%��& I(<�E48�;&���H;�+!�J(<["� B 0

�h��(n("&GJ("B7#Z6D�i�"P�� � 48')#%[<(n*+�r*+� 6D� �SAF� &�T��@*+�^��� A�!)�"'D��48�;B%�r48�;&	��H;��!�J(<["� Bt'D�5!$#7(
AF�;#76 L:�+�UA�("6)6$(<!3A�� BZ(h(�[�("BZ#7(��4<I(<��*+�U(<A�BZ#745(��4<I�"� 6 48�;&�48!$�5')("6 &:��� 6)#76D'D� �E(�� � H"!$("&�k
*��C� 6)45("B7(�0 �h(�#7&�*�#76)A��;&�#%P�#7B%#%*�("*��?*+�C!$� 45�+!$6D�;6?A�(<!$(��i/�( �5�5!�,�6D�5!O#7(�("48�;&�6D� BZTGJ(<["� B
A�!)�:48� *��5!ia(^6)#7�e��B7(��4<I(<� *+�S��� ')("B.6$#76D'D� ��(^L:�+� AF�5!$��#%')#76$6D�e("&?J("B7#76D� 6Y�8u+("��6D')#%[<("6
*��M(<A�B7#745(��4<I�"� 6�48�;�SA�B%�5')("650

� � � � ��� % � ��� &!"�
��� 6D'D�E45(<A JK ')��B%�](<A�!)� 6D� &�'D�;��k 6D�i(^48�;&�48!)�5')#�� (��4<I(<�p*+����� A�!)�"'D��48�;B%� 48�;&	�cH;�+!�J(<["� B
*���*�#%/_��65I(<�+,Q')("B.48�;���b� 6DAF� 45#��c45("*�� &+� #t(<A JK ')��B%� ":0]9:� &�*��^� 6D')( 48�;&�48!)�5')#�� (��4<I(<�
Pc("6D� ("*�(]&�("6`#7&+/�!$(�k � 6D'D!O�+')�+!$("6�A�(<!$(�A�!)�"'D��48�;B%�;6M(<PF�5!)'D�;6Y�"!O#%� &N')("*��;6YA��"!Y�"P	�D� 4 k
'D�;6^*�� 6)48!$#%')("6^&+� #t(<A JK ')��B%� $:,h48�;&�6$#76D'D�p� &N'5I(<� &�(l*����c&�#��4<I(<� *+�r����(�!)� *+�r*+�
*�#%/���65I(<� *+���"P	�D� 48'D�;65,.&:��� 48�;& �D��&�'D�b*+��48�;�SAF�;&+� &�'D� 6�T+�;6)A�� *�� #%!)�;6YA�(<!$(@45("*�(
��� *��;6U("6DAF� 48'D�;6U*+� A�!)�"'D��48�;B%� � �c&�("B7�S� &�'D�Y*+�`���R48�;&��D��&N'D�S*+�`48�;�SAF�;&+� &�'D� 6
45(<!$!)�5H;("*+�"!)� 6?A�(<!$(�45("*�(E��� *+� 6)6D� 6�("6DAF� 48'D�;650

-
(<!O(�45("*�(���� ("6DAF� 48'D�;6?*+��A�!)�"'D�:48�;B7��65I(<�i*+� 6$48!$#%'D�;6U�;6G("B7H"�"!$#%')�S�;6�48�;&�48!)�8k
')#�� ("*+�;65, (n6)��(@A�(<!)')#��4<I(<�p� � 48�;��A��;&�� &N'D� 6ST+�;6)A�� *�� #%!)�b�^45(<!)!$�5H;("*+�"!)� 65,=6D� &�*+�
� &�'5I(<�E�8u�A�B7#Z45("*�( (�6)��(S("*+� L:��(��4<I(<�ra(S� 6DAF� 45#��c45(��4<I(<�+0

��( 48�;&�48!)�5')#�� (��4<I(<� *+�;6]*�#%/��5!)� &�'D� 6�("6)A�� 48'D�;6^*���A�!$�"'D�:48�;B%�+,h48�;�S�W6D�nAF�:*+�
� &�45(<!$(<!^(�45("��("*�(l*��bH"� 6D'5I(<�\*+��H"!$�+AF��48�;��� ����(o(<A�BZ#745(��4<I(<�l*�("6�45("�E("*�("6
6$�+P	�)("48� &N'D� 65,��"P�6D�5!$[�(<!$("�Sk 6D�e("6�[<("&N')(<H"� &�6Y*�(i48�;&�48!)�5')#�� (��4<I(<� (<PF�5!)')(E�"!$#%� &�')("*�(
AF�"!i�"P	� � 48'D�;6^*��bA�!)�"'D��48�;B%�;6](<� &QJK ["� B?*�(m/_��&�45#%�;&�("BZ#7*�("*+�^�n(<!$L:��#%'D� 48')�+!$(�*�("6
(<AcB7#745(��4<I�"� 6?L:�+�`�;6G��6D� �^0

�?�;�S� ("*�("�S� &N'D�",?A���*+�]�"P�6D�5!$[�(<!Dk 6)�b48�;�S��(o48�;&�48!)�5')#�� (��4<I(<� *+� 6D')(�45("��("*�(
�E("&��+'D� & �4<I(<�l*+�@[:#Z6D')("6WJ�n#7&�*+�5AF� &�*�� &N'D� *�("6�45("��("*�("6]#7&�/ �5!$#7�"!)� 65,t("6)6D� &�')("&�*+�
(<AF� &�("6h&:����(E48�;&���H;�+!$(��4<I(<��A�(<!)')#745��B7(<!�*+�;6h("6DAF� 48'D�;6Y*+�C�"!O*+� � � �c(<P�#7BZ#7*�("*+�Y�
&QI(<��� � �"AF�5!$(��4<I�"� 6U*+� *�#Z45("*�("6d48�;���e�8u+#76D'D� � � � �;�+'D!$("6t48�;&�48!$�5')#�� (��4<I�"� 6G*+�hA�!)�<k
'D��48�;B%�;63� �f45("��("*�("65,;AF�"!3�8u�� �SA�B%�+,"AF� B7(Y("*�#��4<I(<�M*+�t�"A��5!O(��4<I�"� 6 *+�t� 6D[<( � #7("�S� &�'D�
a("6�45("��("*�("6�#7&+/��5!$#%�"!)� 650

2
#Z&�("B7�S� &�'D� /����8k 6D�t����(GP�!)�5["�d("&GJ("BZ#76D�d*���*+� 6D� ��A�� &�T+�G*+�;6 A�!)�"'D��48�;B%�;6
!)� 6)��B k
')("&�'D� 65, !)� ("B��45("&�*+�^�^/_("48'D�b*+�;6`*�("*+�;6Y�"P�')#7*+�;6`&QI(<�^A���*+�5!)� � 6D�5!�*�#%!)� 48')("�S� &�'D�
48�;��A�(<!$("*+�;6S48�;� �;�+'D!$�;6 A�!)�"'D��48�;B%�;6�*+��H"!$�+AF�+,.����(p["��� L:�+���"/ �5!)� 48� � ��("#76
/_��&�45#7�;&�("B7#7*�("*��t*�� &N'D!)� *+�;6dA�!)�"'D��48�;B%�;6d� J�h/ � #%'D� #7&�'D� &�45#%�;&�("BZ�S� &N'D�h���f48�;��A�!)�<k
�E#76)6D�e� &N'D!$�h�S*+� 6)� �SAF� &�T+� &�(�6$#%')��(��4<I(<� � � L����h/��;#�'D� 6D')("*+�+,�*+�`�S��*+� (eA���*+�5!
�"P�'D�5!���� �S� BZT+�"!G*+� 6D� �SAF� &�T��S� � 6)#76D'D� �E("6U� � H"!$("&�*+�`� 6)45("B7(�0

�-�,+



� ��������
	��� �

� ��� � � 
 � ������

� ��� � ���� ��� � ! � % ��� ���.� 	 � ��#%�&����
	�
������������
�����������������
 �����"!$#�!�
���
&%'
 �(
 ������%'
 )+*,����%"-/.%10-1
�2�3-1�����54�*��6#7
 ���8-�)9���"!
%'
 ��2,: *�!8-���
 ��#,-1!8-;��*�#7
�!���-1!��'2<%"�(��������)���������*�)=��-1!�:�
;����#7��%'��!�
>���+-1#,�?��%"-/.%10
����"@
��0-1
��������-��������A-1#�!�����������-���
 �"B

� -DCE
�!F)G-����(H�-/.%10-1
���
�%'
 ��%'���(��
;���I#�!�
���
&%'
 �(
�%'
 �&2,: *�!,3-1�����J%'
 )G
G�������"!8#�!��"��-LK
��
�!$���6����#/��%"�(2<%"-/.%10
����$���A#�!�
���
&%'
 �(
 �"M

� ���'2<����.%10-1
;���N*�)G-�?����: *�-1:���)�%"-1#,-1HN���+������%'!8�"���"!O#,!�
���
P%'
 ��
 �O���+���(CQ*��"0-1

2�3-1�����SR

T 
 ���������"!F-�����
�%"-���-G*�)-G��-��U!8������!8�V.%10
����+W-��OX�������3
�!8��-��Y��
 �$#�!�
&%'������
 �U4P*���CQ-1H"��)
#<-1!����;��-Z����#7��%"�[2<%"-/.%10-1
\���;*,)]#�!8
���
P%'
 �(
^%'
 )�
\��������
_CE!8-������+���`*�)G-_������: *�-LK
:���)a@b-1#�!�����������-LKc���;*�)d#�!�
���
&%'
 �(
a%'
 �&2<: *�!,3-1�����e%'
 )�
_*�)d�������"!�#�!��"��-���
�!+��������-
�?����: *�-1:���)fRhgI*`���ji�-&@����'2<���'Kc���O*�)k#�!8
���
P%'
 �(
D%'
 �&2,: *�!,3-1�����J%'
 )�
���������
D*�)l-��[K
:�
�!F�(��)�
���������!F�(m,*n3o ��
A4�*��I%"*,)�#�!��I*�)l%'
 �Li�*�����
G���O!8������!8�V.%10
����Y4P*��I!���%'�"m7��%'
 )�

#<-1!Lp-�)��"��!�
�Req�
N%'
 �1i�*�����
D���$��
&��-��r-��sCt!8-������s#7
 ����3o �����?�h��-+������: *�-1:���)u%8X�-�)-LKc���

;��
 )a3o ����
N��
�#,!�
���
P%'
 ��
%'
 �&2,: *�!<3-1�����SR

v��'2/���'Kc���6�����"0-1
G-�������: *�-1:���)l-�����4P*�-���-D-D������%'!8�"���"!U#�!�
���
&%'
 �(
 �Y���6���(CQ*��"0-1

2O3-1�����n%'
 )�
��
&��-��U-��$CE!F-������U��
�Ct
�!8)G-1��
�B

� � � � � � �7w � �������'x � �ew � � � � �������'x
T -���-y*,)G-z��������-��;Ct!8-������`��)�#50
��_4P*��_
 �`#,-��8��
 �!8����-1���(��
 �>-y%"-��,-y)����,��-1:���)
� 4�*��N��-1������CQ-/.%"--#�!&3�'Kc%'
 ������.%10-1
 �/w � �������"x 4P*��A-1#,-1!8��%'��)=�,-��$X�������3
�!8��-���� � ���
��
&��
 �Y
 � � � #7�"!������,%'����������- � @,��-1������Ct-/.%"-�)�-�!�������!8��.%10-1
 �ew � � � � �������"x Rq{���'2<�,�V.%10-1
���-��|CE!F-������|#7
 ����3o �������s2<%"-D%'
 )�#<�(�"��-�%'
 )9-D���'2<����.%10-1
D��
 �|#�!������[K
%"-���
 � � @�%'
 )}�A����)9-�%'
�!F��
�@�� � @�!����?-1���(��
-D2<-1m<��������-�����@�
�!8����)9���P�?����-&RevO�������
)G
P��
\���'2<����)DKc���f�������N���(#7
 �D���`CE!8-�������4�*��>��)~%'
 �Li�*�����
�%'
 )~-����'2<���V.%10-1
\���

�����



� ��� ����� �����	��
	������ ���������3�������������������

� #/
&����)l���"!$%'
 )+m,���,-���-��Y��*,) :�!8-������6�I3*,)��"!�
����6����#7��%"�[2<%"-/.%10
��������6#�!�
���
&%'
1K
��
 ��-���-1#���-���
 �`W-a����)_p-�������%"-a��-��A-1#,����%"-/.%10
����"@b#7
 ���6%"-���-a)����,��-1:���) #7
&���D������-1!
�8*LiV������-�-G���(Ct�"!����������|!�������!8�V.%10
�����R
��)G-;%'
 ��%'!��"���(H�-/.%10-1
f���N*�)9#,!�
���
P%'
 ��
;%'
 �&2,: *�!,3-1�����5�����������$���"!8)G
 �$����)=���'K

%'���8��-1!8��-�)������������$��*�#7
�!���-1!h*,) �I3*�)G�"!�
6!�����-1���(�1-�)��������$�1-�����
+���$%'
 �&2,: *�!F-/.%10
����"@
%'
�!8!�����#7
 ����������
^W-���%'
 )+m,���,-/.%10
����O��
 �U�|3-1!8�(
 �����(#7
 �$���+CE!8-����A#,-1!8-;%"-���-)G������-LK
:���)aR T 
 )G
��-��S@�#,!�
�#n0
���)DKc���N��
 ��* .%10
����$#,-1!8-�
 �O��
 ���$������-L2,
 �$Ct*��,��-�)�������-����U��-
%'
 �,%'!��"���(H�-/.%10-1
>����*�) #�!8
���
P%'
 �(
G���A%'
 )+*,����%"-/.%10-1
%'
 �&2<: *�!,3-1�����SB
� %'
 �����": *���!$*�)G-�)�
&��*��?-1!8�(H�-/.%10-1
���-G%'
 ��%'!8�"���(H�-/.%10-1
;4P*���#7�"!8)G����-+!8��*��������(H�-1!
%'
 )�#7
 �����������6��� �"!$#&%('�)+*-,������!��D���(Ct�"!����������I%'
 �&2<: *�!8-/.%10
����6��
`#�!�
���
&%'
 �(
�@
*�)G-_���"Ha4�*��;
^�L-�����
\�I3*�)��"!�
\���>%'
 )Am,�?��-/.%10
����D#7
 ����3o �������N������-�%'
 �,������X�-
%'
 ��%'!��"���(H�-/.%10
����I���"#<-1!8-���-��"M

� #�!�
�#7
�!8%"�(
 �,-1!D-1
z#�!�
�:�!8-�)G-���
�!���a-1#,���?%"-/.%10
����G*�)G-��������"!�CQ-�%'�a-�����4P*�-���-
->�&.P#,!8��)G�(!6-f%'
 �&2<: *�!8-/.%10-1
Z����*�) #,!�
���
P%'
 ��
�@b*�)G-`���"H4P*��G-f�����8%'!8�V.%10-1

��-^%'
 �&2,: *�!8-/.%10-1
����8%'
 ��X�����-Z#,-�����-\-\��)�#<����%"-1!+*,) )G-���
�!D4P*�-���������-����>���
����Ct
�!8)G-/.%10-1
G�����&��-���-D#7����-D-1#,����%"-/.%10-1
;-1
#�!�
���
&%'
 �(
�R

T 
 )�
 !�����#7
 ����- -1
 ���": *�����
 !���4P*����8�(��
�@$��������- ��������#,!�
�# p
 �VKc���\- -1m7�"!���*�!8- ��-
%'
 �,%'!��"���(H�-/.%10-1
G���O#�!�
���
&%'
 �(
 �r���O%'
 )N*����?%"-/.%10-1
�@�-1��!8-��e3���U��-+!��&/,�&.70-1
N��-��s����������-LK
�����|!����(�"�1-��������+W-D%'
 �&2<: *�!8-/.%10-1
G��
D#�!�
���
&%'
 �(
G%'
 )�
�
�m�iV��%'��
 �"@,#/�"!F)G�(��������
A-���*�-
)-����(#,*��?-/.%10-1
D�,�(!���%'��-�-�#,-1!8���(!U��
%J3
 ����:�
G��-G-1#,���?%"-/.%10-1
�R

v��a)G
P��
\-\��-1������CQ-1H"�"!G
\#�!8�?)����(!�
_!���4�*,�����(��
�@ -��D����������-������D!��&/<��%'������-���%'
1K
)G
z
�m&i���%'��
 �>���_)�
&��
z-y���"!���)����(!���%'��-�)G�������\)G-����(#<*���3-1�������D#7����- -1#<����%"-/.%10-1
�@
Ct
�!8-�) 
 ��%"-1m7�&.%"-���X�
 �$�?�����(�&����*�-��?�h����%"-���-)�������-1:���)}�A�J0-1
G
G#,!�
���
P%'
 ��
%'
 )�

*,)���
&��
�@5%'
 )G
a-�%'
 ������%"��-a��) -������"!F�(
�!����6%'
 ��%'!��"����H�-/.%10
����+-1m7�"!���-��6�������?������)G-��
�,������!8�(m<*n3o ��
 �"Rv��������>)G
P��
�@ 
\%'
 )�#7
�!���-�)�������
���
Z#�!8
���
P%'
 �(
\%'
 )�
�*�)]��
P��
�@e-��,-1#���-���

W- ����)^p-�������%"- ��- -1#,���?%"-/.%10-1
�@a3�����'2<���?��
y��)G#,����%"�(��-�)G�������^-1
 ���"!`���8%'
 ��X�����
 *�)
%'
 )G#/
�!8��-�)�������
;:����s3�"!8��%'
`-%"-���-G)G������-1:���)}��
)�����)�
;)�
P��
4�*���*�)G-�����#7�'K
%"�(2<%"-/.%10-1
{3�`%'
 ������!8*53o ��-f#7
�!+*,)]%'
 �Li�*�����
_���;!�������!8�V.%10
����+!�����-1�����L-��+-Z%"-���-^*�)G-
�,-��U)�������-1:����,�"R

��0$1 2436587:9:;-<=9?>A@9�B>DCFE�7G5�HICDJ6C�9?CLKMC�3

q}���(Ct�"!���� .%"-aCQ*����,-�)�������-��h��) !�����-/.%10-1
�-_-������"!8�(
�!8���+����#/��%"�(2<%"-/.%10
����D)�
P�,*���-1!����
���r#,!�
���
P%'
 ��
 � !��"CE�"!F����-�� ��
 T -1#53o ��*���
ONa3�U�J0-1
6���"! CE������-O*,)G-O����#7��%"�[2<%"-/.%10-1
����|*�)
#,!�
���
P%'
 ��
A%'
 )�
D*�) ��
&��
�@����'2/��������
6-����8��) 
+4P*��>3��
+%'
 )�#7
�!���-�)�������
+%'
�!8!���%'��

����������#�!�
���
&%'
 �(
a#<-1!8-a%'
 )]4P*�-���4P*��"!�)����,��-1:���)fR;qO��������#7���(
a%'
 ����!,3-1!8�(
�@�3�G���VK
#7��%"�[2/%"-���
G
;4P*���3�+
;%'
 )�#7
�!���-�)G������
>%'
�!�!���%'��
>��
G#�!8
���
P%'
 �(
`���������P���,*�-���)��������
#<-1!8-6%"-���-�)����,��-1:���)f@ 
A4P*��|!�����*,�(��-6��-6���'2<�,�V.%10-1
6��)�#,� 3o %"�(��-$��
6#,!�
���
P%'
 ��
A%'
 )�

*,)l��
P��
�R

ql#/
 �8���(m,���?����-����D�������#/��%"�(2<%"-1!+
\%'
 )�#7
�!���-�)�������
\���`*,) #�!�
���
&%'
 �(
\�������(K
�&����*,-���)��������G#,-1!8-_%"-���-_)G������-1:���) ��*�!8-������;-^�������"0-1
^���;%'
 )N*����?%"-/.%10-1
^�`�J0-1


��� N



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

-1#7����-��$
`%'
 )G#/
�!8��-�)�������
>��
;#�!�
���
&%'
 �(
!����?-1���(�L-�)G�������N-G��
&��-���-��O)������8-1:������
���r*�)-������8�"0-1
�@ 3�Y-O%"-1!F-�%'���"! 3o ������%"-I4P*��|#7�"!8)G�(���r*�)G-O-���-1#���-/.%10-1
;W-�� ����%'�������?��-������
�,-`-1#<����%"-/.%10-1
�RGgI*\���ji�-&@5������-f%"-1#,-�%"����-����y3��CQ*����,-�)�������-�� #,-1!F-;#7�"!8)�(���(!�4P*���-
4P*�-����?��-����6�������"!��&�V.%'
G
�Ct�"!���%"���,-D#/����
�#�!�
���
&%'
 �(
G�1-1!8�(�6��)9CQ*�� .%10-1
G�,-G����)_p-�������%"-
�,-��U)�������-1:����,�$����) ������-1!����"#7������������������*�)-�-1#,����%"-/.%10-1
G#<-1!�����%"*���-1! R

� -1!F- 4P*��\*�)�#�!�
���
&%'
 �(
 #,*������8���_���"!>����#7��%"�[2/%"-���
 %'
 )G
 *�) ��
&��
 �����"!
-��,-1#���3-1�����rW-�����)^p-�������%"-��-��U-1#,���?%"-/.%10
����Y�����"0-1
`-D����#7��%"�[2<%"-/.%10-1
G���"!F��-�4�*��6���"!$��)
%'
 ����-f
a%'
 ����� 3*���
a��-��A)�������-1:�������R	�P�����8��
f-�%'
 ������%'��������@ �����"0-1
Z4P*�-���4P*��"!6%'
 �&K
%'!8�"���(H�-/.%10-1
_��
Z#�!�
���
&%'
 �(
Z����� .�-1!8��->���G���"!A:����r3�"!8��%"-&R�
e�&�(��-�����
f���"!+��) %'
 ����-a

%'
 ����� 3*���
\��-��N)�������-1:����,�"@e�"0-1
\-1#/���,-��A#7
 ����3o �������6#,-1!8-^%"-���-^-���#7��%'��
^-���: *�)G-��
%"-1���":�
�!F��-��U4P*��I!�����*��(��-�)l��-N-1#,���?%"-/.%10-1
G���O%'!F�(��3�"!8�(
 �Y*�����CE
�!8)G���s-N��
&��-��Y-��Y)����&K
�8-1:������"R

q$
>#7�"!8)G�(����!O4P*��D->����#7��%"�[2<%"-/.%10-1
f���ji�-f%'
 ������!8*n3o ��-���,%'!���)�������-���)���������@n������-
#7
&���A!8�"CE�"!8��!�Kc���>W-��I)����,��-1:������I%'
 ��%'!��"��-��6��!8
P%"-���-��O��%'
 )�
>��-�� ���"!6-���-1#���-���-`-
%"-��,--1#,���?%"-/.%10-1
�RU	$
;������-�����
�@J*�)G-����"HN4�*��N%"-���-�?��%'!���)�������
��-����#7��%"�[2<%"-/.%10-1

���a!��"Ct�"!��yW- ��������������-����>�,- )�������-1:���) �Z�J0-1
 ���"#7�������a���Ni�*53o H"
 �G��
�m�!8�f
z����*
%'
 ����� 3*���
�@/-��YCt!8-������Y#7
&����) ���"!$:����r3�"!F��%"-��U#,-1!F-G*�)G-D�1-1!8�(����-����I���A-1#,����%"-/.%10
�����R

�j����
!�����*��(��-N��)94P*���-�%"-1!8-�%'���"!F�(H�-/.%10-1
f���6*�) #�!�
���
&%'
 �(
G%'
 �&2<: *�!,3-1�����n����� .P�
�������"!sCE���(��-+��)u���"!8)�
 �r����*�)u%'
 �Li�*�����
N����%'
 )G#/
�!8��-�)�������
 �|-��(���"!F��-1���(��
 �|)G-��
�8��) ��)d���"!8)�
 �A��
 ��-���#7��%'��
 �A��
a����* %'
 )�#7
�!���-�)�������
Z4P*�� 3�G#7
 ����3o ����� -������"!8-1!�@
 *\���ji�-&@J��-��OCE!F-������I���+����#/��%"�(2<%"-/.%10-1
f4�*��N#7
P���+�������"!�#�!��"��-1! R� 
�!6�&.&��)�#,�(
�@7��)
���"Ha���a*��������(H�-1!8��) -��G%"-1���":�
�!F��-��-1#�!8����������-��,-��G��-��P��%P.%10-1
4NPR���R N\#<-1!8-�-^
�!8���'K
�,-/.%10-1
�@<��
�!8�,-LKc����#7
 ����3o �����5-G%'
 �&2,: *�!F-/.%10-1
;��
 ��-���#7��%'��
 �����A
�!8����)9��-��$������!8�": -��
!8����-1���(�1-�)��������+-G%"-���-G*�) ��
 �Y
 *���!�
 �$#,-�����
 �U�������(CQ*��"0-1
��6������!��": -&R

T 
 )�
f%'
 ������4P*7p����%"��-&@5->*����?���(H�-/.%10-1
f��
>#�!�
���
&%'
 �(
>!�����*�����-������D��
�!8��-LKc����@n#,-1!8-

_#�!�
�:�!8-�)-���
�!+���`-1#,����%"-/.%10
����+m,-�����-������>)G-����A%'
 )G#,�(�&.�-&R�
h����-_%'
 )�#,�(�&.�����-����
-��,��%"�(
 ��-��n�n0-1
 3�+��
������-�����
`*,)9�"Ct���(��
;����%"*,���U3-1!8�(
G���A*�)G-G%'
 �,%'!��"���(H�-/.%10-1
>#,-1!�K
���?%"*���-1!U)�����
 �$m7��)9��*�%'�����?��-&@�)G-��>3�A*,) Ct-�%'��
`����%'
 ����
�!8�U3-1�����b��-D#,-�����-1:���)=���
�?��CE
�!F)G-/.%10-1
$��
�m�!8�h-$����)^p-�������%"-���-��5)G������-1:������b��-U-1#,���?%"-/.%10-1
$#,-1!8-U
���*�m�Kc����������)G-
����%'
 )+*��,��%"-/.%10-1
;��
�m_-�CE
�!F)G-���-D����#7��%"�[2<%"-/.%10-1
`����%'!���)G������-��J��
#�!�
���
&%'
 �(
�R

T 
 ��%"��*��(Kc���|�����"0-1
A4P*��U*�) #,!�
���
P%'
 ��
A%'
 �&2,: *�!<3-1�����s3�$*�)G-6-1m,����!8-�%P.%10-1
ACQ*�����-LK
)G������-���)G�����������(Ct�"!��������+���N*�)�#�!�
���
&%'
 �(
`���N%'
 )N*�����%"-/.%10-1
>��)=:�!8*�#7
�@<��)=4P*��
*,)=��
 �O-���#/��%'��
 �A%'������!8-��?�Z3�G->���?)�#,����%"�?��-�������
>)�
&�����(
`
�CE�"!���%"�?��
�@n��3
>#7
 ����3o �����%'
 )}: -1!8-�������-��UCt
�!������"R

q *��������(H�-/.%10-1
G���6#,!�
���
P%'
 ��
 �U%'
 �&2,: *�!<3-1�������UCQ-1H������"0-1
;������������
G-���
 �?�U�n3o ��������B
� ��)]-1#,�?��%"-/.%10
������&.��(:����������"@ %'
 )�
Z#7
�!��&.&��)�#,�(
a�8��������)G-��+��������!8��m,*n3o ��
 ����):�!8-������_����%"-���-&@U��) 4�*��Z�������^����Ct
�!�.%'
 -��,��%"�(
 ��-��`3�\%'
 )�#7������-���
y#7
�!*�)
��������)�#7����X�
D�8*�#7�"!8�(
�!�M

� %'
 )�
Gm,-�����#,-1!8-���*�m�Kc����������)-��Y����%'
 )+*,����%"-/.%10-1
����*,��
�#,-1!�����%"*,��-1!�@�%'
 )�

#7
�!A�&.&��)�#,�(
�@ ��-_%'
 ��%'!��"���(H�-/.%10-1
����`)�
P�����(
 �A���`%'
��"!�p���,%"��-^��) ���?������)G-��
����)���) 3
�!F��-���������!F�(m,*n3o �,-�#,-1!����?��X�-���-&R


s) 4P*�-���4P*��"!;��
 �;%"-���
 ��@U#7
P���f!8��%'
 ��X���%'�"!�Kc���\*�)G-z�"��
 ��* .%10-1
 ���_*,)G-z-1!84P*��[K
�����



������� ���������L�O�	���6�� �����������������������������

����%'��*�!8-��) ��
 �?�$�n3o �����?�"@,Ct
�!8)G-���-;#7���(
G#�!8
���
P%'
 �(
>)G-����O-`-1#,����%"-/.%10-1
�@7#,-1!8-;*�)G-
-1!F4�*�������%'��*�!8-���)���!"p���I�n3o �������"@,��)�4P*���������!��N
#�!�
���
&%'
 �(
`%'
 �&2,: *�!,3-1�����b�+-;-1#,���[K
%"-/.%10-1
D�&.��������$*,)G-A%"-�)G-��,-A���O-���-1#���-/.%10-1
�@����ji�-�����-A����#7��%�3o 2<%"-����O*�)G-�-1#<����%"-/.%10-1

��)]#,-1!�����%"*,��-1!�@n
 *�:����r3�"!F��%"-&@ #/
�!A�&.P��)�#<�(
�@b��
�m -fCt
�!8)G-a���;*�) -��(:�
�!8����)�
Z���
%'
P�"!�p����%"��-;����)���) 3
�!F��-D#,-1!������?X�-���-&R

��0�� � C
	�9?HI7?J6;��?>A@9�B>DCFE�7G5�HIC�J C�9?COK C�3

qk%'
 ��%'!��"����H�-/.%10-1
_���D#�!�
���
&%'
 �(
 ��%"*1i�->����#7��%"�[2/%"-/.%10-1
 3�%'
 ������!8*53o ��-`����%'!���)�������-��[K
)G�������`#7����-Z-1#,�?��%"-/.%10-1
�@N3�f*�)G-Z%'
 �,%'!��"���(H�-/.%10-1
 -1m7�"!���-_
�!8�(������-���
_#7
�!N
�m&i���%'��
 �"R
	��������6%'
 �����&.P��
�@,%'
 �,%'!��"���(H�-/.%10-1
G
�!8��������-���-N#7
�!r
�m&iV��%'��
 �Y���O#,!�
���
P%'
 ��
 �r�8�(: ���[2<%"-
4P*���B
� 
 �G#�!8
���
P%'
 �(
 �;)G-����(#<*��(��) 
�m&i���%'��
 ��Z�n0-1
z��-���
 �"@r#7���(
 4P*��a- %'
 )N*����[K
%"-/.%10-1
�������!8�O
 �|��
 �?�h�&.&��!���)�
 �|���I*�)G-N�������"0-1
D���I%'
 )+*,����%"-/.%10-1
D�"CE��%'��*,-���-
��
�!8)G-��?)��������+-1��!8-��e3���O����%"-1m/�&.%"-��?X�
 �$-�%'!����8%'������-���
 �GW-G)G������-1:���)f@<#,-�����-
-G���"!UCt���(��-�#7
�!Y��!�
&%"-G���6
�m�iV��%'��
 �O4�*�������%"��*���)l-���)�������-1:�������M

� *�)G-����"HN4�*���
 ��%"-1m7�&.%"-���X�
 �U#,-����8-�)}-���"!$
�m&i���%'��
 �"@,#7
 ���8-�)}���"!O*��������(H�-LK
��-��D%'
 ��%'!��"���(H�-/.%10
����-��(���"!8��-1���(�1-��"@ ���������`4P*��;-1#,!�������������)~*�)G-Z�?�����"!�CQ-�%'�
%'
 )+*,)fR

�O)G-`%'
 ��%'!��"���(H�-/.%10-1
_-1m/�"!8��-;��)G#,����%"-G-��?����-4P*��D-��I%'
 ��%'!��"���(H�-/.%10
����+-��(���"!8��-1���(�1-��
��
 ��%"-1m/�&.%"-��?X�
 ��#7
 ����-�) ���"!�����(��%"%"�(
 ��-���-��D#7����-\-1#,�?��%"-/.%10-1
�@h#7���(
�4P*��>#,-�����-\-
���"!O!8����#7
 ����-1m,���?����-�������������-`->-�����.%10-1
>��
 �O%"-1m7�&.%"-���X�
 ��W-��6)G������-1:������"R 
s����-`���VK
��!F-1��3�": �?-G#7�"!8)G�(����*,�(��!8-1#,-����8-1!Y
 �U��
 ���Y#,!�
�m,�(��)G-��Y�?���������(2<%"-���
 �"@���-�)����,����-D��)
4P*��;#/�"!F)G�(���^W-^-1#,����%"-/.%10-1
\�����(��%"%"��
 ��-1!N-^4P*�-�������-����G���;���"!8�P�V.%'
^!���4P*��"!8���,-f#,-1!8-
%"-��,-G)�������-1:���)a@,-1
)�����)G
G����)�#7
G4�*���B
� ������
�3��Ct���(��
N!���*���������H�-�����
�) 3
 ��*,�(
 �h������������
 �(�&����
 �r���"#,-1!F-���-�)���������@&%'
�!8!����VK
#7
 �������������U-1
 �$����CE�"!����������YCt
�!8)G-1��
 �����6CE!F-������U��-�����#/��%"�(2<%"-/.%10-1
�M

� -z�������"!�CQ-�%'�Z#�!8
�#/
�!F%"�(
 ��-���- W-z-1#<����%"-/.%10-1
y�?��)G�(��-LKc���a- #�!8��)G�����(�L-����8��)�#,�(���
#,-1!8-Y�����&��-1!n�e!���%'�"m7�"!5)G������-1:������"@1��������
U��
P�,-Y-U��*�-U%'
 )G#,�(�&.�����-���� �&����3o �����-1#7����-��Y��)9#,!�
�#7
�!�.%10-1
G��-��U����%'���8������-������$��-�-1#,����%"-/.%10-1
�R

	$�������`%'
 �����&.&��
�@e-a!8��*��������(H�-/.%10-1
a���) 3
 ��*���
 ����� �"!$# %('�) *-,a%'
�!�!�����#7
 �������������
-1
 �|%"-1m7�&.%"-���X�
 �r#7
&���$���"!|Ct���(��-A��-�����
D#7
�!sX��"!8-�� .%"-+%'
 )�
D#7
�!s%'
 )G#/
 �8�V.%10-1
�RhvO���VK
���6)�
&��
N
�m��'p��)DKc���A-��r�1-�����-1:����,�U�����"!����������|-D%"-���-D*�)G-N��������-��|������!8-1�P3�": ��-���@,��)
4P*��|-I%'
 )�#7
 ���V.%10-1
I#7�"!8)G�(���r%'
 )Am,�?��-1! ) 3
 ��*��(
 �b:����s3�"!8��%'
 � �Y���,���"#7��������������)��������
!8��*��������(Hn3-1�����?�Y����4P*�-�����
`-GX��"!8-�� .%"- 3� 3*����?�J#,-1!8-
�m����"!�%'
 )�#7
 ����������������#7��%"��-����(H�-LK
��
 �Y#,-1!8-�*�)-���-���-G-1#,�?��%"-/.%10-1
�R

q$#7����-1!r���$�J0-1
N���"!h�&.��(: ����-&@P-A)G��:�!8-/.%10-1
+����%J3
 ���(:�
A#7
&���$���"!r*���������H�-���-6%'
 )�

#<-1!����_��
 )���%"-������8)�
y���^)G�(:�!8-/.%10-1
 ���_
�m&iV��%'��
 ��@U
�m���������
 -��`�L-�����-1:������>�����'K
!8���������>W-��6!���������-�%'�����L-��+)G-��6Ct
�!8����%'������
a*,)G-f-1!84P*��(����%'��*�!8-f���G-��(��
Z�n3o ����� 4P*��

��� �



������� ���������L�O�	���6�� �����������������������������

*,�(��!8-1#,-������G-��A����)�(��-/.%10
�������-���%'
 �,%'!��"���(H�-/.%10
����D-�%'��*�-����+4�*��G-1#7����-����&.P#,��
�!8-�) -
)G
�m,�������,-����O����%J3
 ���(:�
�R
��)G-_%'
 ��%"��*���0-1
_��)�#7
�!���-������ 3�>4�*��-Z%'
 ��%'!8�"���(H�-/.%10-1
 -1m7�"!���-Z���#�!�
���
&%'
 �(
 �

#7
&���6���"!�*��������(H�-���-D%'
 )}�L-�����-1:���������)}4P*�-���4P*��"!U���(#7
�����#�!8
���
P%'
 �(
 ��@,����%"��*,���(�e3�
��)�#�!�
���
&%'
 �(
 �G��
�!8)-����(H�-���
 �N��)~���"!8)G
 �G���f*�)G-�%'
 ��%'!8�"���(H�-/.%10-1
z��!8-��,��%"�(
 ��-��SR
� -1!8-_��-��S@ m,-�����-_���'2<����!A%"-�)G-���-��D���`���"!8��-�����H�-/.%10-1
_���;
�m&iV��%'��
 �N����#7��%"��-��?�(H�-���-��"@
4P*��>CQ-/.%"-�)�-�%'
 �����"!F�"0-1
 ������!��a-��D!��"#�!�����������-/.%10
�����&.P���"!8�,-��G��
�!8)G-��?�(H�-���-��D��
 �
%"-1m7�&.%"-���X�
 �O���+)������8-1:������O��)�!8�"#�!�����������-/.%10
����6�������"!8��-���m,-�����-���-��I��)�
�m&i���%'��
 �
-�����4�*�-��,-��U-G���"!$)-����(#,*��?-���-��r#/����
 �|#�!�
�:�!8-�)G-���
�!����$����-1#<����%"-/.%10
����"R
��)G-;4�*������"0-1
;CQ*����,-�)�������-��b��-%'
 �,%'!��"���(H�-/.%10-1
f-1m7�"!���-���+#�!�
���
&%'
 �(
 ��
�!8�(���&K

��-���
 �b#7
�! 
�m&i���%'��
 �A3�Y-�!��"#�!�����������-/.%10-1
����rX�������3
�!F��-��5���r#�!�
&%'������
 ��@L��) #,-1!8����%"*���-1!�@
��
 �r%'
�!8!�����#7
 �������������|-1
 �|#,-�����
 �|���6���(CQ*��"0-1
+��������!��": -����I)������8-1:������"@�*�)G-+���"H
4P*��I������-D����CE
�!8)-/.%10-1
N����) 4P*��6���"!Y)G-�����#,*���-���-A#7���(
 �s-���:�
�!8�(��)�
 �|�I��!�
&%"-���-�%'
1K
)G
_#,-1!8���`��
 �N%"-1m7�&.%"-���X�
 �"R\q9��
 �?* .%10-1
^*��������(H�-���-Z��
�!8)G-���)G�������;#,-1!8-_
_�"Ct���(��
�@
!8�"#�!�����������-�����
D
 �|#,-�����
 �r%'
 )G
G�O3*�)��"!�
 �|���I����4P*7p����%"��-&@|3�6����-�����4�*�-��,-A#7
 ���r��)DK
#<����%"-`->�&.P#7
 ���V.%10-1
f��-f%'
 �,%'!��"���(H�-/.%10-1
�RGq ��
 ��* .%10-1
f����%'
 ����!8-���->#,-1!F->�������G%"-���
 3�
*,) %'
 �Li�*�����
����`%'
 )G#/
 �����������D%'
 )~�������"!�CQ-�%'���Dm/��) ���'2<�,����-��A4P*��`#7�"!8)G�(����)
!8�"#�!�����������-1!|
 �r�,�(���"!8��
 �r���(#7
 �r��������������-������r4P*��I��
�!8)G-��?)��������I�"0-1
D����%'������3-1!F��-��"R

��-1H"������
>-%'
 )�#<-1!8-/.%10-1
`%'
 )���3��%"����%"-��O�&.��������������������+)�
P�,*���-1!8�(H�-/.%10-1
�@/%'
 )�

#7
�!b�&.P��)�#<�(
�-�������!8-1���[2/%"-/.%10-1
6
 *+-O%'
 )�#7
 ���V.%10-1
I���s)��%'!�
1K #�!�
���
&%'
 �(
 �"@1���"!8�(2<%"-LKc���
4P*��s������-�� ��
�!8��-�) ���(CV3o %"����-�����#7��%"�[2<%"-/.%10-1
I��-O4�*,-�������-����s���s���"!8�P�V.%'
I�������ji�-���-�#,-1!8-
%"-��,-^)G������-1:���)fR � 
�!�
 *���!�
\��-���
�@ -^������!8-1��3�": ��-����": *��?��-a#7����-��+!��������D-�%'���(�1-��"@
4P*��f#7�"!8)G�����>%'
 ��2,: *�!8-1!G- 4P*�-����?��-����>���a���"!��&�V.%'
 �����,�(�P�?��*�-���)��������#<-1!8-�%"-���-
)G������-1:���)f@���
�!8�,-�����Cj3o %"�?�1������-O%'
 �&2,: *�!8-/.%10-1
6-�#,-1!����(! ��-�%'
 )�#7
 ���V.%10-1
I���r) 3
 ��*��(
 �
������������
 ���P����
 ����)]���"#,-1!8-���
>m7��) %'
 )�
a-f%'
 )�#7
 ���V.%10-1
>�G�������"!�K 
�#7�"!8-/.%10-1
f������!��
�,�(CE�"!8���������U-���#/��%'��
 ����-�%'
 �&2,: *�!8-/.%10-1
�R

T 
 )�
�%'
 ������4P*Jp����%"��-&@P-I#7
 �����(m,�?������-����e���|%'
 ��2,: *�!8-/.%10-1
A���U*�) #�!�
���
&%'
 �(
6#,-LK
!F-G%"-���-)G������-1:���)=��)�#,���?%"-N-;��)�#7
 ������m,�������,-����$����!8��*��������(H�-/.%10-1
;���A) 3
 ��*,�(
 �Y
 *
�����"0-1
6-�)-���*������ .%10-1
O���r���(���"!8�8-��b�����8�"0
���� �������"#7���������������5%'
 ��2,: *�!8-���-��b��) ���"#,-LK
!F-���
�@,
>4�*��A��)�#7
 ������m,�����(��-+4�*��+���ji�-�)�-��8���": *�!8-���-���: -1!8-�������-��O������!8�+)������8-1:������
�����������"0
�������������������-��"R

�j����
>CQ-1HN%'
 )d4P*��N#�!�
���
&%'
 �(
 �O�&.&�?�������������64P*��N#7�"!8)G�(��-�)�-`%'
 ��2,: *�!8-/.%10-1
f��-
4P*�-����?��-����;���`���"!8�P�V.%'
\#7
�!D%"-���-\)�������-1:���)~���ji�-�)~��
�m�!8�"��*���
^#�!�
���
&%'
 �(
 ��)�
1K
��
 � 3o ����%'
 �|4P*��I
�CE�"!���%'��)}*�)l%'
 �Li�*,����
�m7��)l���'2<���?��
A�O2 .&
����I
�# .%10
����U-�%'������3o �������-1��!F-��e3���|���U*,)G-6�������"!�Ct-�%'�����U#�!�
�:�!F-�)G-/.%10-1
A!����?-1���(�L-�)G�������$%'
 )G#,�(�&.�-6!�����*�����-������
�,-���P*�)��"!8-/.%10-1
f��-���
�# .%10
����6-�%'���(������RIq %'
 ��%'!��"���(H�-/.%10-1
Z���+*�)�#�!�
���
&%'
 �(
f%'
 �&2�K
: *�!,3-1����� ��-���%'
 )�
$
$������%'!8�(��
$*,��-�����
Y������-$������!8-1�P3�": ��-&@��?��%'
�!�!��"!8�?-r�?���"�P����-�������)��������
�,-��r�,�[2<%"*����,-������e���I)G-��P*������ .%10-1
D�O*��������(H�-/.%10-1
D�����"!����������|-+4P*�-���4P*��"!|) 3
 ��*���
+���
�"!$#&%('�)+*-,�%'
 )�#<�(�&.P
I%'
 ) *�)G-O�������"!�CQ-�%'�|���s#�!8
�:�!8-�)G-/.%10-1
6�(: *�-���)G�������|%'
 )�#,�(�&.�-&R

�����



����� � ���L���O������
������	���

��0	� 
 HI>���>�K��C���� J���HIC

T 
 )�
;)�
������L-/.%10-1
>#,-1!8-�������N��!8-1m,-���X�
�@/-1!�: *�)�������
 *&Kc���D4P*��+-;%'
�!�!���%P.%10-1
>�Am7
 )
��������)�#7����X�
 ���_-1#,����%"-/.%10
����;��
 �(�"!8-��������;-zCt-�����-��G��)�!8�������G��) :�!8-������Z����%"-���-&@
#<-�����-�) #7����-$-�����4�*,-/.%10-1
���-��b: -1!8-�������-��5
�Ct�"!���%"���,-��n#7���(
$���?������)G-U���s%'
 )+*��,��%"-/.%10-1

W-����)_p-�������%"-G��-��U-1#<����%"-/.%10
����"R

	$
>������-�����
f
`��!8-1m,-���X�
;������������
 �(�&����
>-1#7����-��I����)�
 ������!F-4P*��+���8���D���(#7
;���
#,!�
���
P%'
 ��
 �e#7
P���$���"!h����#/��%"�(2<%"-���
6��)u���"!8)�
 �h���$#�!�
�#,!8�(����-������ :����r3�"!F��%"-��h�O%'
 �&K
%'!8�"���(H�-���
����*,)G-DCE
�!F)G-��'2<%"�(�������A%'
 )�
;) 3
 ��*��(
 �Y�����&!$#&%('�)+* ,D!���*����?���(Hn3-1�������"R

T 
 )�
\%'
 ������4P*7p����%"��-&@e*�)G-_������X,-f���;�������������(: -/.%10-1
�4P*��;-1:�
�!F-_#7
&���G�>���"���
���"!�#�!�
 �����": *�����- 3�-a����)�
 ������!8-/.%10-1
_4�*�������������(#7
f����#�!�
���
&%'
 �(
 �+�"0-1
Z����CQ-�%'��

�1-�����- iV
 ��
 � �,-��b%'
 ���,�V.%10
����b������%'!8�(��-��"R � -1!8-�
��"Ct���(��
�@����"!�0-1
I4�*��s���"! ������������
 �(�&����-��
-1#<����%"-/.%10
����r��
�m�!���
 �h#�!8
���
P%'
 �(
 �r%'
 �&2,: *�!,3-1�������e�O��������-���
D����*;��������)�#7����X�
+��
�m�!��
*,)=�8��������)G-`��) :�!8-������N���8%"-���-&@n!���-�� 
 *�����)N*���-���
�R �P�"!�0-1
a�����,��%"-���-���#,-1!8-`�������
�"Ct���(��
�@/-��$-1#,���?%"-/.%10
�����-1#�!8����������-��,-���%'
 )�
;�&.P��)G#,�(
 �$���A*���������H�-/.%10-1
G��-��$�������"!8��-��
#,!�
�#7
 ����-��U���6!����?- .&-�)�������
���+4�*�-��?����-����I�������"!��&�V.%'
G!8�"CE�"!8�?��-��Y��
 T -1#53o ��*��(
 � R
��)G-I���": *,����-����"!��������������Y�������������(: -/.%10-1
�4�*��s#7
&���r���"! �&.&#,�(
�!F-���-I����%'
�!�!��Y��-

%'
 �,%"��*��"0-1
A4P*��U*�) #�!�
���
&%'
 �(
A%'
 �&2,: *�!,3-1������%'
 ����������*���*�) #,-1!F-����(: )G-6���Y#,!�
�:�!8-LK
)-/.%10-1
;CQ*�����-�)G������-���)G�������N���(Ct�"!��������+����#�!�
���
&%'
 �(
 �O�J0-1
;%'
 ��2,: *�!,3-1��������@/���"�&����

W-;%'
 )�#,�(�&.�����-�����-�%'!�����%"����-4�*��A!��"#�!�����������-G#<-1!8-�
#,!�
�:�!8-�)G-���
�!O���A-1#,�?��%"-/.%10
����
���"!O4�*�����-1!$%'
 ��X���%"�?)�������
;-1
G#�!�
���
&%'
 �(
��-�����)_p-������?%"-G��-��U)����,��-1:������"R

� -1!F-�
 �"Ct���(��
z#7
&���"!�Kc���'K�3-\�&.&#,�(
�!8-1!
 *���!�
 �G#<-1!8-����(: )G-��Ii�3-\�&.����������������;4P*��
)G����X�
�!+%"-1#,��*�!���) ������-^����)_p-�������%"-Z%'
 ) *�) )a3o ����)G
a�������Ct
�!�.%'
^#7
�!A#,-1!����>��

#,!�
�:�!8-�)G-���
�! @$%'
 )�
 #7
�!;�&.&��)�#,�(
�@�����������)G-��`���\)���) 3
�!8�?- #,-1!����?��X�-���-y��������!8�(K
m<*n3o ��-N���A%'
P�"!"p����%"��-�Ct!8-�%"-&R

gI*���!8- -������"!8��-1���(�1-&@Y��-���-�-z�?�����"!�#,!��"��-/.%10-1
y��- ������!8-1��3�": ��- ���a%'
 �&2,: *�!8-/.%10-1

%'
 )G
A������!�
P�,* .%10-1
A���Y!��&/<�&./0-1
A�,-��e#�!�
�#,!8�(����-������ ��
A#�!�
���
&%'
 �(
A%'
 )�
�
�m�iV��%'��
 �"@s3�
-�%'!8��-/.%10-1
O������������� )�� ,�� �! ,�) �	" ,$#�% !+�&% ')(+*-,/.1032&%'
�!�!�����#7
 �������������b-1
 �b����CE�"!����������
-���#/��%'��
 ������%'
 �&2,: *�!8-/.%10-1
;���6#,!�
���
P%'
 ��
 �U����#7��%"�[2<%"-���
 �"R
��)G-\���"!F%'���(!8-\���"!����������_���a�?������������: -/.%10-1
 3�a
 )�����X�
�!8-�)�������
 ��
 ��#�!�
���
&%'
1K

��
 �`������%'!8�(��
 �>� - %'
 ��%'!��"����H�-/.%10-1
 ���\
 *���!�
 �>#,!�
���
P%'
 ��
 �"R � 
�!f�&.&��)�#,�(
�@O#,-1!8-
*,�(��!8-1#,-����8-1!G-��G����)G����-/.%10
�������
�#�!�
���
&%'
 �(
 ����)G#,�(���Nm,-�����-���
 �P*�)~-��(:�
�!F�(��)�
 ���
%'
 �,��������
Z*��������(H�-���
>#,-1!F-a-f
�!8�����,-/.%10-1
Z��
���-��SRagI*������"0-1
Z#,-1!F-a-a%'
 ��%'!��"����H�-/.%10-1

���a:�!8*�#7
 �GX����"!,3-1!84P*���%'
 �"@r����%'������3-1!8��
 �G#,-1!8- #/�"!F)G�(���(!���������0
����;���_%'
 )+*��,��%"-/.%10-1

%'
 )���*,)��"!�
 ��
 �Y#<-1!�����%"�(#,-��������"R

� �?��-���)���������@<CQ-1HD-�������-G������������
;�"Ct��%'��*�-1!6*�)���!8-1m,-���X�
;���+
�#,����)G�(H�-/.%10-1
>��-��
�?��CE!F-LK ������!8*���*�!F-��|����
 �Y#�!�
���
&%'
 �(
 �$�&.&���������������"R

����4



� ��� �����	��
��� �

% q � . N32 �ARJq|������� -f-������AR ��!8�(����)G-��nR�q %'
�!�!���%'���������6%'
 �����(����
 �_Ct
�!6X��(: X
#/�"!8CE
�!8)-���%'��)+*������(#�!�
&%'������
�!8��R �j�\	+Rnq���
 �J@J�����(��
�!�@���*-!�# , ,$ � � �+�
!$#�%�� ,���� %���� � � � ) ���! #"�$&%('�" ! ��� �)' ! � %�� ,+*,� ,M!+*-%�!$#. ?!/'�" �10
% ��� � @�#,-1:���� 4 0 .�2 4 .(3&@54I��%'��
�!8�?-&@&6OR T R(@ T -���-��,-&@ *_-�� � .�. NPR<q T *
�e!�������R

% q � � � . N32 7NRUq$: X,-&@ �7R ��!�
 ��*����n@���R � -���8r-1!�@6-���� vNR �P��*�!8)G-��JR q �����&K
: *���������%aCE!8-�)G�98s
�!;: Ct
�!`�<�P��-�)��%f%'
 )�#7
 ���(���(
 � 
�C����"#7������-1m,���?�(�=�
#�!�
���
&%'
 ���"R �V�?>@ � #�A0CB�@�#,-1:���� � .10D2 N(3 0�R *_
 �������?�(
�@ � .�. NPR

% q *^q , . � 2 v+R�q�: -1!;8|-��S@ (hR-*_
 ���"!�@FENR\qO)G�(!�@ � R *Z���?����-1!�K �&)�(��XJ@ -����
��RG6|*���X��?-&RH�$������-1m,�(�^
�!8���"!8��� �������(���"!;� -�%'!�
 ���a�?�����"!8%'
 �,����%'�����
�(
P%"-��(Kc-1!���->���"�=8r
�!;:&�"R �j�I��*-!�# ,M,$ ���� � � !$# %�� ,�J�� % ,"*�� ) % �(!�� ) �� ?! �&0
#","*-,�� # , ! �LK ,�%('�!+*NM.��*-! % !�# ! � �F@,#<-1:���� ��4 � 2 � 0 ��@<	�
 ����)+m7�"! � .�. � R

% qO��%�. 4 2 
h)G)G-��P*��������sqO��%'��-�*�)���R�q �?�(: X��O8s����: X�� ��
 ��*�����
 �A��
6*�����CE
�!8) -1��
1K
)G��%_m�!�
 -���%"-����`Ct
�!>-��;�P��%FX�!�
 ��
 *,�`�;�P������)�"B #�!�
P
�CQ�"RQPb��%8X,����%"-��
!��"#7
�!��"@ �R� � ��qA@�	�
 ����)+m7�"! � .�. 4 R

% q$gGS . 4 2 
UR�q�!QiV
 )-������S@)S R<gUT ��-1!�!����?�S@�-����V7NRW4NRWS �?����
 �JR �&)G-1!8�|)G������-LK
:����"B6q��\
�m&i���%'�VK 
�!8�(��������� %'
 )G)N*����?%"-1���(
 �\)���%8X�-��,����)fR �V� � ��
 K
	 �RX=qO����
&%"��-1���(
 �n@h�����(��
�! @G�1�  Y ?! ��#�,&* , � # , ! �QZ\[^]", #�%_0`Z�*�� , � % ,$ 
* , #`� � !�� !$�1� ,&�bac$&% �&% ,`' �edf gZAZ.*,$ihkjml � � ,�nWoDpi��nqjgnsrirst/u\* !+*-! �<0
% !qj? ?) � )1 )�@U#,-1:����AN � � 2 N �i3&@v6r�"!;:����(�9��@ T q+@�� �&q+@�w *���� � .�. 4 R
� ��
s	 �RXNR

% q� . � 2 *zR q�m�m7
����5-���� (eR � �"���"!8��
 �nR�q ��-���: *�-1:��'K m,-������A-1#�#�!8
 -�%8X���
�#�!�
1K
��
P%'
 �|��)�#<�(��)�������-1���(
 �JR�Jyx�xzx�{)�! #" * *-) � �")1#�% � ! � � ! �|K ,�%('�!+*f0
M3� � ��@ � w � x B��q2 � .P@ ���"m,!8*�-1!;� � .�. � R

% 6g6|v&. 4 2 }gNR~6|-1m,-1
&�: �?*J@eqAR�6|-1!���
 ���S@e-��,�|7NR vI�����SR 
h��!8�?%8X����z�P�(�98l�����,%8X&K
!�
 �s�/B>q9#,-1!8-��,�(: )]Ct
�!�#�!�
�:�!F-�)G)G����:\���"#7������-1m<�(�-1#�#,�?��%"-1���(
 ���
����#,-1!��������(
 ��-1m,�(��-��y�&��%FX�!�
 ��
 *��A��������!8��m,*������^�y�P������)G�"R�Pb��%8X,����%"-��
�U�"#7
�!�����6 ( T ��K . 4 K � @|v��"#,�"R 
�C T 
 )G#,*����"! �&%"�(����%'��@ ���������"!8���(�O�

�C�6r
 �(
�: �,-&@ ���"m�!8*,-1!;� � .�. 4 R

��� 0



��� ��� ��������O
	��

% 6 T .(3 2 7NR16r!8-�%FX�-N-����bS R T 
�
/:/R *_� .&����K m,-������G���,X��"!8�(��-���%'��R,�! #" $WJ��g0
���,� K K ! % � # , � @+N � w � 3 x B � 3 � 2 �&��� @,gI%'��
�m7�"! � .�.(3&R,ZAZz�g$��,� x. gZg0
Zz��� r
	+��*-!�# ,M,$ ���� � �F@7	AR *Z�9�P!�
�8��(��H w �����(��
�! x R

% 6 T 6gP�. 4 2 qAR 6|-���*J@#6OR T X�-1!�!8
 �&K=6r
 ���"@J-������/R P5
 *��":�R ����)+*,��-1������:;!�������-1m,���
�����W:&� 8$�(��X�*���!8������-1m,�(�N�����W:&�I���\��X��G#,!���������%'��
�C|#�!�
&%'�����6%'!8-��8X����"R
�j�V�D*$!�# ,M,  � � �+� !-#���>\���� rst1@ � .�. 4 R

% 6|v 7v6 . � 2 }gNR�6|-1m,-1
&�: ��*n@1�AR�vI-���
 ��� @�(hR)7I��-�%FX������ @�-���� *yR�6|-(:��"!�R � 
 (bq T �/B
q %'
 )G)+*,����%"-1���(
 ���O����Ct!8-�����!F*�%'��*�!��6Ct
�!O%'
 �,����!8*�%'������:G!�������-1m<�(��-1#�K
#,����%"-1���(
 �,�N�?� ��-1!�:��'Kc��%"-��(�_��������!8��m,*������ �y�P������)G�"R �j� ������X�-�) 
h�[K
�U�98$���,�n-����?6r!8*,%'�+vNR ��X�!8�(���"!�@,�����(��
�!8�"@ ��*-!�# , ,$ � � �+�=!$#�%�� ,U�
� %��
� � � � ) ��� )+'�)����mJ�� % ,&* � ) % � ! � )��� ?!���#","*-,�� # , ! ��$&% � % ,9' $ #�� , � # , �9u
� ! ���1' ,A���\$ !$#&%('�)+*-, * ,$#9� � ! � !$�/%1@�#<-1:���� 4&� N�2 4 N � @ (n
 �|q��?-�)G�(��
 �"@
T qA@ � �&q+@&w -��P*�-1!;� � .�. � R � 
 
 
 T 
 )G#,*����"!�P
&%"�(�"�O���h!������"R

% 6|v�* . � 2 }gNRq6|-1m,-1
&�: �?*J@/��R1vO- ��
 ���S@ -����Nq+R *_
 ����!8����
�!�R&7O!�
 *�#D)���)+m7�"!8��X��(#
-���� �&�(�98 �y�&��%FX�!�
 ��� ��� #,-1!����(���(
 �,-1m,�(��-��y�&��%8X�!8
 ��
 *��Z�,������!8�(m<*&K
�����_�y�&������)G��B �P#7��%"�[2/%"-1���(
 ���"R�P5��%FX�����%"-��5!��"#7
�!��"@ 6g�UgUqOv T q �)P6@
� .�. � R�� 6 ( T ��K . � K ��� R

% 6 � �)��. 4 2 ��R(6r-��?��
 ���S@(��R ��!8�(���,)G-��J@�-����U��RL�L-��+�U������������RWPUX��rX��(�"!8-1!8%FX���%"-��
��-����y��-1!8%FX��(����%'��*�!���CE
�!|%"-�*���-��/�����������"!;��R P5��%FX�����%"-�� �U�"#7
�!���P\��. 4 K
��4&� 3&@ T 
�!8������� �O���(���"!F���(�=��@ T 
 )�#,*����"! �&%"������%'�6v��"#<-1!���)������"@ �P�"#�K
����)Am7�"! � .�. 4 R

% 6G7&. � 2 '�RW6r��!8)G-��`-���� 6OR<76��-�����R T 
 ��������������� ��-�����*�!�� �$�"#7
�!�������:D���@�U�'K
����-1m,�(� T 
 )G)N*�����%"-1����
 �	�)�P������)�"R<P5��%FX�����%"-��)�$�"#/
�!8� . � K ��� � .P@�vO�'K
#,-1!���)������U
�C T 
 )�#,*����"! ��%"�(����%'��@ T 
�!F�������6���,�(���"!8���(�O��@ *_-�� � .�. � R

% 6|�(! . � 2 '6�������"��XL6|�(!F)G-��JRmPUX��6#,!�
P%'���8�Y:�!�
 *�#Z-1#,#�!�
 -�%8XZ��
G!������?-1m,�(�6�����VK
��!8�(m,*������f%'
 )G#,*�������:�R. ?!/'U' � � � #M) % � ! � ��!$# %�� ,A�b #"\@ � .�. � R

% 6�w � 0�2 '�Rs6|�(!8)G-���-��,�bP6R�w 
 ���"#,XJR 
?.&#,�(
 �(������:��&�(!���*�-����;�P��%FX�!�
 ���N�?�G�����VK
��!8�(m,*�������y�P������)G�"R �V����*-!�# , ,$ � � � � !$#�%�� ,Gx � ,��+,�� %��U�! #" $&%('�" !(0
��� �1' ! � Z+" ,&*-) % �����+$&% � % ,9' ����* � � #���" � , �F@P#,-1:���� � N � 2 ����� @,qO*��������J@
P�X+@P	$
 ����)Am7�"! � . � 0�R �V�@�b #" Z+" ,&*-) % � � �!$ % �&% ,`' ����,���� ,&' �1n1B � R

% 6 * �)P�. � 2 	AR#6|*���X,�(!8- i�-&@ 'GR *^-1!�H�*��?�(
�@ �rR �&%8X����������"!�@n-������/R#Pb
 *��":�R+PUX��
#�!8��)G-1!N��K m,-�%N:P*�# -1#�#�!�
 -�%FXJR �j� ��-1#/� *^*������������"!�@������(��
�!�@ > � �-0
%(*�� [ � % ,$ �$&% � % ,`' � @h%8X�-1#,���"! � @ #<-1:���� � .�.�2 N ��4 Rsq����,����
 �IS����8�(�9��@
����%'
 ���a���,�(���(
 �J@ � .�. � R

% 6Ug&. � 2 *_��%FX�-1���z6r���&KjgI!�Rfq���
���X��"!+-����1-�����-1:��`
�CYCt!��"�%8X�
 ��%'��B T 
 )�#,�(�'K
�������_-��y�&��%FX�!�
 ��
 *��O-1:�!��"��)�������#�!8
���
P%'
 ����R�V�I��*-!�# , ,$ � � � �A!$# %�� ,
$6,$# ! �  +�! #" $&%('�" ! � ���)' !�� ��* � � #���" � , ��!-#G> � � %(* �^[�� % ,$ ? ?!/'�" �10
% ��� � @�#,-1:����ON10D2 � 3&@/qO*�: *���� � .�. � R

�����



��� ��� ��������O
	��

% 6 � . � 2 }gNRG6|-1m,-1
&�: ��*{-��,� qAR �&%8X���#/�"! R9g6� :�!�
 *�#{%'
 )G)N*����?%"-1���(
 � ���
��-1!�:��'Kc��%"-��(�;��������!8��m,*������\�y�&������)G�"R	�V� ��*-!�# ,M,$ ���� � �8!$#=%�� , t %�� $WJf0
�AZz��$?x � *$! " , ) � � !+*fM �N� !�"<@ �P�"#�����)+m/�"! � .�. ��R

% 6 � � . � 2 '�Rs6|�(!8)G-��n@�qAR �&%8X,�(#7�"!�@ -���� � R �&���"#,X�������
 �nR (b�(: X��O8s����: X��r%"-�*���-��
-����>-1��
 )G��%O:�!�
 *�#f)N*��(����%"-����"Rm�! #" * *-) � �&) #�% � ! � � ! �| ?!('�" � % ,&*
$&% � % ,`' � @ . w � x B N10+NP@7q�*�: *,��� � .�. � R

% T ��P�. � 2 P6R T X�-�����!8-&@�4+R1��-���H�����-�%'
 �"@�-���� �/R�Pb
 *��":�R~PUX��\8r��-(:������|CQ-�����*�!��
���"����%'��
�!�Ct
�!I��
 �(�P�?��:`%'
 �,��������*���RvPb��%8X,����%"-�� !��"#7
�!��"@JvO�"#,-1!���)������

�C T 
 )�#,*����"! �&%"������%'��@ T 
�!8�������6���������"!8���(�O��@ *_-�� � .�. ��R

% T !8� . � 2 � �?-��&��* T !F��������-��JR �������"!8����-������?��:DCt-�*����VK ��
 �(�"!8-����$��������!F�(m,*������f�y�&�VK
����)G�"R  ?!/'U' � � � #M) % � ! � � !$# %�� , �! #"�@ � � w N x B ��4 2 0 � @ ���"m�!8*�-1!N�
� .�. � R

% T � .10�2 gNR T �?*�#<:�� -���� ��R���%8X�)G�?���"R T 
 )�#7
 ����������-���%'
 �����&.&�VK
�������"#7�����������J*����(���7
�C&��
�Ct�=8|-1!���R �V�)*^- .&* }*�X��?X }-�*����"!�@ �����(��
�!�@s$�" ,`0
#�� ) �(JM� ��� , � � �LZ\[_]�,$# %_0-Z�* � , � % ,  g�D*$! � *-)('+' � � ��� � ! *NM �N� !�" ��, )  ,&*
!$#L%�� ,.n
	+%��+x � *$!�" , ) �  ?! ��#�,&* , � # , ! � Z\[^]", #�%_0`Z�*�� , � % ,$ ��*-!$� *$)('+0
' � � � @�#,-1:���� ��� .�2 � � � RJ��#<*��W:P�VK 4 �"!8��-1:�@ � .�.10�R

% T P�. � 2 P6R T X,-�����!8-G-��,� �/R5P5
 *��":�RL�O��!�������-1m<�(�6Ct-��?��*�!��A���"����%'��
�!8�OCE
�!O!��'K
����-1m,�(�a�,������!8�(m<*������ �y�P������)G�"RP5��%FX�����%"-���!��"#7
�!��"@YvO�"#,-1!���)������
�C
T 
 )�#,*����"! �&%"�(����%'��@ T 
�!F�������I�O���(���"!8�����=��@ � .�. ��R

% vIv � � 0�2 v+R�v�
 ���"�<@ T RUv 8r
�!;:<@6-���� (hR �P��
&%;:&)��9���"!�R�gI� ��X�� )������)G-��
�y�P�,%8X�!�
 �,����)}���"�������ZCt
�!I��������!8��m,*������f%'
 �������,��*��"R l ! � * � ) �:!$# %�� ,
�! #"\@ � � w � x B N ��� 2 � N � @5q�#�!8�?� � . � 0�R

% vO�"� ��� 2 �P���"#,X����`vO�"�"!8����:�R ���\ ninin(� � � !+� %,x�� % , � � �(!�� �	#"!+*GJy� " ��� % � #M) �-0
% ��� � R �)� �s	��"�=8r
�!;: �j��CE
�!8)-1���(
 � T �������"!�@,qO*�: *���� � . ��� R

% v�( � ��� 2 v+R|vO
 �(�"�/@�	+R!(,�P��%FXJ@U-���� (eR �P��
&%;:&)��9���"!�R T 
 ���������8*����� ��X��
#�!���������%'�$
�CJ#,-1!�����-����;�P��%FX�!�
 ����R l ! � * � ) �I!$#L%�� ,\�! #"\@ � � w N x B � � 0D2
��� NP@<q�#�!8��� � . ��� R

% v�* . 4 2 v+R vO
 �(�"�z-���� vNR *^-���:&�SRLPUX��@P5!F-��������+-1#�#�!�
 -�%FXy��
\X��(: Xy-��1-��[K
��-1m,�������=�G%"��*������"!U%'
 )G)+*,����%"-1���(
 �JR  ?!('+' � � � #M) % � ! � � !-#�%�� ,A�! #"\@
� . w � x B 4 �q2 0q3&@nq$#�!F��� � .�. 4 R

% v�* � . 4 2 v+R<v�
 ���"�<@,vNR *^-���:&�S@�-����L�AR �P��!�
 ��:�Req Ct!8-�)��98r
�!;:`CE
�!U#<-1!����(���(
1K
��-1m,�(�N)���)Am7�"!8�8X��(#_���"!��P�?%'��R�V�I��*-!�# , ,$ � � � �=!-# %�� ,�n�� %��?� � � � )��
�! #" $&%('�" ! � ���)' !�� ��* � � #���" � , ��!$#\>)� � %(* � [ � % ,$ V ?!('�" � % ��� � @�#,-LK
:���� � � � 2 � � � @J	$�98cEe
�!;:<@ *_-�� � .�. 4 R/q T *yR

% v�� � � 2 w�R,vI-D�f-����?�AR	�J��)G)��"!8)-����JR PUX��+g ���s!��"Ct�"!�����%'�+)�
P�����SR���*-!�#�u
!$# %�� ,AJyx�xzx|@ � . � � R

��� .



��� ��� ��������O
	��

% 
 * � . � 2 �bR 
eH�X��?��%8X������L-��J@~��R *_-�%1p����
�@e-���� �/R ��X�!8�(�1-�����-��1-&Rf	$�98$��
�#nB�q
Ct-�*����VK ��
 �(�"!8-����+:�!�
 *�# %'
 ))+*��,��%"-1���(
 �y#�!�
���
&%'
 �SR �V� ��*-!�# , ,$ � � �+�
!$#�%�� ,\n�� %��AJ�� % ,"*�� ) % �(! � ) �, ?! ��#�,&* , � # ,�!��U> � �&%(*�� [ � % ,$ � ?!('�" � % �����
$&% � % ,`' ��d_J( #>@ $ � r �-h @P#,-1:���� N�. 4 2 � 3 4 @ (5
 �hqO��-�)G�(��
 ��@ T q+@ � ��qA@
*_-�� � .�. � R � 
 
 
 T 
 )�#,*����"! �P
P%"���"�=� �e!����8�"R

% �/( � � � 2 *zR � ����%FX��"!�@ 	+R1(#�&��%8Xn@ -���� *zR � -1���"!8��
 �JR �V)�#7
 �����(m,�?���(�=�O
�C7��������!8�(K
m,*������%'
 �,��������*���8$�(��XG
 ����CQ-�*��(�O��#�!�
&%'�����"R�l ! � *�� )��I!-#O%�� ,��! #"\@
� . � � R

% � 	� , . � 2 w1K T R ��-1m�!���@ 4+Rf	O��%'
 )��"������@ P6R�� �"!����,��
 *J@I��R �P��!8
 *��J@�-����
� R S *JR �V)�#,����)��������?��:;CQ-�*��(�VK ��
 ���"!8-�����-1#,#,����%"-1���(
 �,��*��8����:`!��&/,��% K
���(���f
�m&i���%'�VK 
�!8�(��������� #�!�
�:�!8-�))G����:�R��V� �v*g $&0O� � � � � %�� J�� % ,&*-0
� ) % � ! � ) � $&%('�" ! � ���)' ! � � )���� %?* ! � ,"*$)�� %? ?!('�" � % � � � > � � , �&% !$#
��)�" ,"*M� @,#,-1:���� � � .�2�� . � @ � -��8-�������-&@ T -��?�(CE
�!F����-&@ � .�. � R

% ��
 � . � 2 �$����!F��4�*�� ��
 �,����%"-&Req�)+m,�(���������U���6��*�#/
�!8����#,-1!F-N)G
P��*,��-1!8�(H�-/.%10-1
�@
%'
 ��%'!��"���(H�-/.%10-1
`���&.&��%"* .%10-1
`���6#�!�
���
&%'
 �(
 �$����%'
 )N*����?%"-/.%10-1
�R!*^-��VK
���"!DT �5��X��������"@+���,�(���"!8�����,-����mP;3��%"����%"-���� (b����m7
 -&@ �V�������(��*���
�&*�#7�"!8�(
�!
P;3��%"����%'
�@ � .�. ��R

% ��!8� . � 2 �U
�� ��!8�(����)-��JR �O������: �P��!���*�-��$�;�P��%FX�!�
 ��� ��
y���"�����(
�# � � %"�(�����
Ct-�*�������
 �(�"!F-��������?����!8�(m,*������a��X�-1!����\)���)G
�!8�(���"R.Pb��%8X,����%"-����U�"#7
�!��
PG�YK . � K ��� 3 4 @$vO�"#��"Rh
�C T 
 )�#,*����"! �&%"������%'��@ T 
�!8�������D�O���(���"!8�8�(�=��@
*_-1!8%FX � .�. � R

% 7 � 7&. 4 - 2 6�Rm7I-1!�m<����-1��
�@ � R ������m/�"! @ -��,� �AR�7I*��"!8!8-1
 *��SR �h!�
���
&%'
 �r%"�?-��������
CE
�!������8�(: ������:;!�������-1m<�(�+���?����!8�(m,*������a�����P�(!8
 ��)��������"R �V� � R T 
 ��������@
�����(��
�!�@m��*-!�# , ,$ � � � �!x  gZAZz� � rstL@ (5	 T � � 31. � @ #,-1:���� �&��4 2 � � � @
(5����H�@�qO*�����!F��-&@<w *���� � .�. 4 R �&#�!8����:��"!�K 4 �"!8��-1:�R

% 7 � 7&. 4 m 2 6�R 7I-1!�m,�?��-1��
�@ � R � �(�"m7�"!�@�-����?��R 76*��"!�!8-1
 *�� R����8����:���X��	�P��!8-1���'K
:/�Z#,-1�����"!8�\��
a%'
 )G#/
 ���N!8������-1m,�(�+��������!8��m,*������a#,!�
���
P%'
 �?�"R �j�I�D*$!(0
# ,M,  � � �+� !$#A%�� , B *  F ?! ��#�,&* , � # , ! ��%�� ,b��) % % ,"*�� �� )�� ��� )�� , �8!$#
��*-!$� *-)(' �@d_��� !k��� rstfh @ �P�"#�����)+m7�"! � .�. 4 R

% 7 � 7&.10�2 6�R 7I-1!�m,�?��-1��
�@ � R �����(m7�"!�@b-���� ��R~7I*��"!�!8-1
 *��SR *Z
&����������:f#�!�
���
1K
%'
 ���$-���
�m&i���%'���$Ct
�!$����!8*,%'��*�!8����:�!8������-1m,�(�6���?����!8�(m,*������`�;�P������)�"R �V�
��*-!�# , ,$ � � �+�=!$#�%�� ,L ?!/'U' � � � #M) % � ! � �.K ,"%('�!+*fM ��) �  e> � � %(* �^[�� % ,  
$&% � % ,`' ��" !� , �������A) �  +$ ��' ��� ) % � ! �  ?! ��#�,&* , � # ,ed- #K�> $ � rWoChL@<w -LK
��*�-1!N� � .�.10�R

% 7A� wi4�. � 2 
UR+76-�)G)G-&@ ��R�������)f@���RUw 
 X�����
 �n@;-����Hw�R 4I�������8�������"R > ,90
��� ���e��) % % ,"*�� �Nj,x � ,`' , � % �L!-# ��,�� �")s[ � ,+Z\[^]", #�%_0`Z�*�� , � % ,  A$6!$# %('�) *-,"R
q����,����
 �&K S��������9��@ � .�. � R

% 7 w � . 4 2 w�R57O
 �8������:�@<6OR5w 
���@/-����V7NR �P���"���(��R+*,� ,�l ) �+)�� ) ����� )�� ,.$1" ,$#�� �m0
#M) % � ! ��R�PUX��.w - �L-��P�"!8�(���"R�qO�����?��
 �&K S������(�9��@ � .�. 4 R

� N(3



��� ��� ��������O
	��

% 7Ag � . 4 2 ��R\7I*��"!�!F-1
 *��S@G��R$gI�?�(�����(!8-&@U-���� q+R ��%8X��(#7�"!�R �P��*�m�m7
�!8� %'
 )DK
)+*��,��%"-1���(
 ��%8X,-����������"R!Pb��%8X��,��%"-�� !��"#7
�!��"@�( ��
U@ 
 � � (5-�*,��-�������@
v���%'��)+m7�"! � .�. 4 R

% 7 � . � 2 ��R�7I*��"!8!8-1
 *��U-���� q+R �&%FX��(#7�"!�R P5!8-��,��-�%'���(
 � )�
&�����|�&���&�(!���*�-��
�y�P�,%8X�!�
 ���_)G
P�����?�"B 6r!8�?��: ����:`��X���: -1#nR � , #�% � * ,UK ! % ,&� � �Y ?!/'U0
" � % ,&*A$ #�� ,�� # ,"@ . ��� B � N � 2 ���&� @ � .�. � R

% 7 � . 4 - 2 ��R 7I*��"!8!8-1
 *�� -�����q+R ��%8X��(#7�"!�R T 
 ���������8*��I���"!��&��%'��BOqk)�
&��*���-1!
-1#�#�!�
 -�%FX\CE
�!Im,*��?��������:G-1:�!8�"��)������6#,!�
���
P%'
 �?�6���_�,������!8�(m<*������Z�y�&�VK
����)G�"R �V�+�D*$!�# ,M,  �����+�O!$#D%�� ,+* ' ,�� %_%(0=$ � � %��.J�� % ,"*�� ) % �(! � ) �W$&%('�" !(0
��� �1'F! � � ) � � %_09* ! � ,&*-) � %b ?!('�" � % � � ��@ #,-1:���� ��4�� 2 � 0�0�@ S -��8X�����:1K
��
 �J@ w *,��� � .�. 4 R � 
 
 
UR

% 7 � . 4 m 2 ��R)76*��"!�!8-1
 *��,-����q+R��&%FX��(#7�"!�R ��-�*��(�VK ��
 �(�"!F-���%'��m1�D!��"#,���?%"-1���(
 �G���
��������!8��m,*������A�;�P������)�"R � , #�% � *-,�K ! % ,&� � �  ?!/'�" � % ,"*�$ #�� ,�� # ,"@ � 3 ��� @
� .�. 4 R

% 7I�1�,4 6 .10�2 '�R,7I*�
�@,�AR/�1-�� �U������������@ S R 4 
�:������"@5-���� '�R 6|�(!8)-��JR.�O�(�"!8-1!�K
%8X���%"-��b)�������-1:��N����-1m,���?�(�=�;��!8-�%;:&����:;#�!�
���
&%'
 ��� w -1m,����!8-�%'� x R T 
�!8����������������"!8���(�O��@ T 
 )�#,*����"! �&%"�(����%'��vO�"#,-1!���)G�����"@ .10�R

% � 6 . 4 2 *zR#�O-D�&����� -���� 'GR#6r��!8)G-��JR �e!�
�m,-1m<�����������?%�m�!�
 -��,%"-����"R!P5��%FX����[K
%"-��7!��"#7
�!��"@ T 
 )�#,*����"! �&%"������%'�6v��"#<-1!���)������"@ T 
�!8�����?� �O���(���"!8�8�(�=��@
�P�"#�����)+m/�"! � .�. 4 R�PG� . 4 K ��4 3 4 R

% �O��� . 4 2 *_-1���������?�(��*������JR  ?! � �+�1� *-)s[�� , � ) � � %_0D* ! � ,"*$)�� %�> � �&%(*�� [ � % ,  L$I,&*-0
��� # , � R �hX�v ��X��������"@Pv��"#<-1!���)������s
�C T 
 )G#,*����"! ��%"�(����%'��@)PUX����O���[K
���"!8���(�O�`
�C q�!8�(H"
 ��-&@&P *�%"��
 �n@�q$!8��H"
 ��- � � 0+N � @ w�*���� � .�. 4 R

% �vw 
!. � 2 �$�"!8)-���� ��*������S@W�$-��(#<X�
$R&w�
 X��,��
 �J@�-���� �U
�m7�"!�� 
s��:����SR q{Ct!8-LK
)��98s
�!N:`Ct
�!$���"�O8s
�!N:f#�!�
���
&%'
 �n��
�Ct�=8|-1!���R �V�V��*-!�# ,M,$ ���� � �@ZAZz�g$&0
�,� � r��qj��! #"	$)J��z� �,� K K ! % � # , �F@7gI%'��
�m7�"! � .�. � R

% �� . � 2 	ARs�O*���%FX�������
 �-���� (eR�� �"���"!8��
 �JR PUX�� ��K :��"!8�����SB q��-1!8%8X�������%'��*�!��
CE
�!`��)�#,�(��)G����������: ���"�=8r
�!;: #�!�
���
&%'
 ���"RcJyxzx�x * *-) � �")1#�% � ! � � ! �
$ !$#&%('�)+*-,�x � �1���6,M,&* � � ��@ � 0 w � x B 4 �q2 0 4 @,w�-���*�-1!N� � .�. � R

% � � . � 2 *zR �O���(��*������^-�������R �&%FX�����%FX�������:�R��O�����"!F����-���������:;)���)+m7�"!8��X��(#5R
P5��%FX�����%"-����U�"#7
�!��.PG� . � K=3 0�@evO�"#��"R5
�C T 
 )�#<*����"! �&%"������%'��@ �O���[K
���"!8���(�O�`
�C q�!8�(H"
 ��-&@ � .�. � R

% � P�. � 2 4+R��O-���H�����-�%'
 �>-���� �/RgP5
 *��":�R ��-�*��(�VK ��
 �(�"!F-����fm�!8
 -���%"-������>-����
!�����-1�����_#�!�
�m,�(��)�"R �j� �&-1#7� *^*����(���,���"!�@���������
�!�@ > � � %(* �^[�� % ,$ @$&% �-0
% ,`' �F@ %FX�-1#����"! � @1#,-1:���� .10D2 � � � R qO��������
 �.S������(�9��@�����%'
 ���N�����(���(
 �J@
� .�. � R

� N �



��� ��� ��������O
	��

% � P�. � 2 4+Rz�O-���H����?-�%'
 �;-������/RmP5
 *��":�R q )�
&��*���-1!G-1#,#�!�
 -�%8X ��
zCQ-�*��(�VK
��
 �(�"!8-����Gm�!�
 -���%"-������-���� !8����-1����� #�!�
�m<�(��)G�"R Pb��%8X����?%"-��G�U�"#7
�!��
PG� . �1K � � N � @ T 
 )�#,*����"! �&%"�(���,%'��vO�"#,-1!���)������"@ T 
�!8�����?� ���,�(���"!8���[K
�=��@ � .�. ��R

% ��S .(3 2 *zR<���"!8����X��-����Lw�RWS �?��:�R (5������-1!F�(H�-1m,�������=�/Bbq %'
�!�!���%'���������$%'
 �����[K
���(
 � Ct
�!+%'
 ��%"*�!�!������A
�m&i���%'���"R?�! #" * *-) � �")1#�% � ! � � ! � ��*-!$� *$)('+0
' � � ��� ) � ��� )�� , � ) �  �$&% � % ,`' � @ � N w � x B�� 4 � 2�� . NP@ � .�.(3&R

% � � . � 2 v+R �V��: X�-�) -����b7NR � -1!�!F����:���
 �JR�vO����-D�&��������Bbq 8������'Kc-1!���-I���"�O8s
�!;:
��)+*��?-1���(
 � ��
P
 �SR �V��� ��
s	 �RX=qO����
&%"��-1���(
 �n@r���,�(��
�!�@b ?!('�" � % �����
$&% � % ,`' �fjG$ �)'+'=,"*Nj�nsrir9�&u?@5��
 ��*,)�� 0�@J#,-1:���� �&��� 2 � � NP@�6s�"!N:����(�9��@
T qA@ � �&q+@ �&*�))��"! � .�. ��R � ��
h	 �RX+R

% ' T ��. N32 �bR '6���(��X��"! @Lq+R3(hR T 
�.7@�-���� S R � 8r-1�����"#7
P���SR1(5-1H9�6!8���(��-����s%'
 �,�����VK
������%`�fCE
�!���
�CE�O8r-1!8�N���?����!8�(m,*������;��X,-1!����Z)���)G
�!;��R �V�V��*-!�#ku�!$# %�� ,
nir %���� � � � ) �sJ�� %�� �)$&%('�" uI! �  ?!('�" � % ,&*��O* #`� � % , #�% � *-,Ud_JN$~ #� � r(�Dh @
#,-1:���� ��� 2 N � @ *_-�� � .�. NPR

% 'A7&.10�2 qAR/'6!8-����h-���� �AR�7O!F-1CE�"R T q T q$g9KOq 4 �^m,�(�Uw -��1-(4�* i�*����VKc���&K
����)��G%'
 )�#,�?�(�"!�R � � 
 � �GT�.10 S�
�!;:P�8X�
�# 
 �Iw - �L-aCE
�! ��%"�(����%'��-����

h��: �����"�"!8����: T 
 )�#<*���-1���(
 �J@ � .�.10�R

% 'A��%�. N32 7O!��":�
�!�'���%'H�-��(���"RgPb
�8|-1!8���O-G���98 )G
P�����n
�Ce-1m,����!8-�%'���(
 �_���a��
�Ct�VK
8r-1!��$����: �����"�"!8�?��:�R �V�e��*-!�# , ,$ � � �+� !$#�%�� ,\Jy" $)� � r/� � ! *NM �N� !�" ! �
��, � ,$# % �(! � )��  b" ,�% )(0 � ,�� , � �O* #`� � % , #�% � *-,&�F@ � .�. NPR

% ' (�* , .10�2 7NR '��?%'H�-��(���"@&w�R (5-�)�#,�?��:�@�qAR *Z�����,X��9:L-1! @ T R *^-1����-&@ T R (n
�#7���"@
w�R (n
 �?��:����(�"!�@n-���� w�R � !N8$���JRNq���#7��%'�VK 
�!8�����������z#�!�
�:�!8-�)G)����:�R �V�
*zR/q\:J.���(�U-���� �/R *^-1����*�
/:1-&@<��������
�!8�"@5x. gZAZz��� rWo Z\[_]�,$#�%�Z�*�� , �&0
% ,$ e�D*$!$� *$)/'U' � � �(j��D*$!�# ,M,  �����+�F@J�P*�)+m/�"! � N � � �?� (n��%'��*�!8�+	�
������
��� T 
 )�#,*����"!�&%"�(����%'��@�#<-1:����LN N(3k2 N � NPR �P#�!8�?��:��"!�K 4 �"!8��-1:�@ � .�.10�R

% ' � . 4 2 7NR!'A��%'H�-��(���`-���� XO�"!�
 . � -1!8%1R 6r�9��
 ��� ��X��_m,��-�%;: m/
 ./BzgO#7���
��)�#,�(��)G������-1���(
 �nRmJyx�xzxc$ !$#&%('�)+* ,'@ ��� w � x B � 2 ��� @#w -��P*�-1!;� � .�. 4 R

% ' 4�. � 2 �AR�'6
�#7�"��H$-���� � Ri4 �"! 3o ������)G
�R5�$��-�������)���-����G���"#7������-1m<�����(�O�A%'
 �&K
%'�"#����"R �j� �&-1#7� *_*,���(�������"! @n�����(��
�!�@m> � �&%(*�� [ � % ,  L$ % �&% ,`' �F@ %FX�-1#�K
���"! ��4 @�#,-1:���� � ��� 2�� � 4 RJq����,����
 � S������(�9��@<����%'
 ���a���,�(���(
 �J@ � .�. � R

% (b-1# . N32 w�R T R�(b-1#�!8�(��R >�, " , �  )s[ � � �(%_% ���O) ��� #e ?! � # , "6% ��)��  V* ,&*-' ��� !�� !$�i%1R
�P#�!8����:��"!�4 �"!F��-1:�@ � .�. NPR

% � 6 .10�2 qAR 3gI��-1CQ����
 �y-����zvNR�6s!N� -��JR^gI�y��X��;���"���zCt
�!��V!8��4�*���!����z�������"!�K
Ct-�%'�����;
�Ce%'
 )�#7
 ���������"R �V� *^- . * }*�X,��X }-�*����"! @������(��
�!�@,$�" ,$#��()�� JM�-0
��� , �-��� Z\[^]", #�%_0`Z�*�� , � % ,$ �D*$!$� *$)/'U' � � �
��� !+*fM �f� !�" ��, )  ,&* !$#
%�� , n
	+%��Fx � *-!�" , )��  ?!���#","*-,�� # , ! � Z\[_]�,$# %_0-Z�* � , � % ,  ��*-!$� *$)('+0
' � � � @�#,-1:���� ��� .�2 ��4 � RJ��#<*��W:P�VK 4 �"!8��-1:�@ � .�.10�R

� N N



��� ��� ��������O
	��

% (+( � . � 2 ��R�(5-��,���J@�6OR�(b���y:�
 �/@I-���� (eR �&X�!8�(!8-&R (b-1H9� !8�"#,����%"-1���(
 �nB 
:.�K
#,�(
 �(������:��X��G����)-�������%"��
�Cs��������!8�(m,*������^���"!��&��%'���"R!�! #" $WJ��AZz��$
Z+" ,&*-) % � � �@$&% � % ,9' � ��,��3� ,"' @ N � w � x B�� .�2 � ��@,w -��P*�-1!;� � .�. � R

% (�E). 4 - 2 P6R (5���,��X�
 ��) -���� �rR�Ee���������nR *,� ,Ll )�� )��!"1" � � #M) % � ! � ��*-!$� *$)('+0
' � � �@J�� % ,&* #&) # ,��  ?!+* ,.��)1#`M )�� ,&�F@/��
 ��*�)�� � 
�C+*,� ,Ul ) � )@$I,&* � ,&�FR
q����,����
 �&K S��������9��@ � .�. 4 R

% (�E). 4 m 2 P6R (b������X�
 ��) -���� �sR Ee�������?�JR@*,� ,!l ) �+) ��� *&% � ) � " )1#`� ��� ,U$�" ,$#�� 0
� #M) % � ! ��R�PUX��.w�-��1- �P�"!8�(����R�q����,����
 �&K S��������9��@ � .�. 4 R

% *^-�� . � 2 T X�!8������
�#,X *_-�����
���XJR �V��%'!���-�������:�!�������-1m,�?���(�=��
�C %'
 )G)N*����?%"-1���(
 �a���
��-1!�:��_�8%"-��(�_���?����!8�(m,*������ �y�P������)G�"R �j� Jy�v$ * xz> o�%�� J�� % � ub ?!���#`u
! � ��) *$) � � , �:) �  e> � � %(* �^[�� % ,$ I ?!('�" � % � � � )��  $&% �&% ,`' �F@5gI%'��
�m7�"!
� .�. � R

% *^-�� . 4 2 T X�!8������
�#,X *^-����(
���XJR? ?!�� # , " % �(!�� ) �  @Jf'�" � ,`' , � % ) % �(!�� !-#�) * !/0
! � M � %�#&! * ��� � �  ���� � � ) � � %_0D* !�� ,"*$) � %+> � � %(* �^[�� % ,  � "1" ��� #M) % � ! � � � �
� )+* � ,e$ # ) � ,!K ,�%('�!+*NM �FR �sX�vu��X��������"@ �18$����� �������"!8-�� �V�������(��*����N
�C
P5��%FX���
 �(
�:/�6
�C (5-�*,��-������ w 
s%'
 �(� � 
 ���P����%8X����?4�*�� ��3���r3�"!8-����r��� (5-�*&K
��-������ x @ �&�"#�����)Am7�"! � .�. 4 R

% *^q * �&q�. � 2 (hR *Z
 ���"! @)ENR�qO)G�(!�@�� R *_�������?-1!�K �&)G�(��Xn@�-����>vNR&q+R�q$: -1!N8r-��SR 
:.�K
����������� �P�(!8��*�-��$�y�&��%FX�!�
 ����R �V� �D*$!�# ,M,  �����+� !$# %�� ,In9� %�� J�� % ,&*-0
� ) % � ! � ) �m ?! ��#�,&* , � # ,�!��@> � �&%(*�� [ � % ,$ ? ?!('�" � % ��� �!$&% � % ,9' � @&#,-1:����
��4 2 4 � @ (n
 �NqO��-�)G�(��
 �"@ T q+@ � �&q+@~w�*���� � .�. ��R � 
 
 
 T 
 )G#,*����"!
�P
P%"���"�=� �e!����8�"R

% * 6 *-. � 2 �/R�*_- � �����"@#S R#6|����%FX�
�CEm7�"!�:��"! @n-���� '�R�* }-1��H"��� RDq :������"!8��%D)N*��[K
����%"-����U��!8-��,��#7
�!��U���"!��&��%'�6��
;�8*�#�#7
�!��Y������%'
 �,����%'�����f
�#7�"!8-1���(
 �JR �V�
��*-!�#�u<�1�  �� $)xzK J�� $&%('�" u !���" !s[���� ,�) �  � !�#M) % � ! �<0 J��  , " , �  , � %
 ?!('�" � % ��� � @ � .�. � R

% *^%"q�. � 2 w�� � *^%"q � �"!�R *Z�"��-LKc���"�����b#,!�
�:�!8-�)G)G�?��:!8$�(��X T 
P��q+R �j�?S -��(���"!
gI�(��X�
 � @$��������
�!�@v�D*$!�# ,M,  �����+� !$# %�� ,Ir %�� x � *-!�" ,M) �  ?! ��#�,&* , � # ,
! � Z\[_]�,$# %_0-Z�* � , � % ,  v�D*$! � *-)('+' � � � d�x. gZAZz��� r��-hL@���
 ��*�)G� . � N6
�C
�,K� $,@�#,-1:���� � .(3k2 N � ��@ 6r�"!8���?�J@&7 
z�A@,q�*�: *���� � .�. � R �&#�!8����:��"! R

% *-* 6 T .10�2 7NR *^*������"!�@q6OR *Z
 *�!8-&@ �rRq6r������-1!F�J@L-��,� T R T 
 ������� R��O-1!8������-&B q /,�'K
.&�(m<�(�s-����+� � %"�(�����mw - �L-I�����P��!�
 ��)������b)G� .&����:$m1������%'
&���Y-����D%'
 )DK
#,���(���6%'
&����R �V��� ��
h	 �OXN@���������
�!�@ *,� ,.*,� � *  ��,$)x�K�J��  ?! ��#�,&* , � # ,
! �cZ\[_]�,$# %_0-Z�* � ,�� % ,$ * ,$#9� � ! � !$��� , � ) �  V$&% �&% ,`' � d- gZAZ.*,$ih�j\l��)0
� ,bnst/psnirqj�nirsrWo�um��! * % � ) �  qj.Z�* ,	� ! ��@7#,-1:���� � 2 N(3&@,6r�"!;:����(�9��@ T qA@
� �&q+@ w�*���� � .�.10�R � ��
h	 �RX+R

% *-* �&q , . 4 2 (eR *Z
 ���"!�@ � R *Z���?����-1!�K �&)�(��XJ@>v+RGq�: -1!;8|-��S@?�AR+6|*��,X���-&@f-����
T R+(b����: �(�9��K � -1#,-���
�#7
 *��(
 �"RLPb
�����)fBGqlCQ-�*��(�VK ��
 �(�"!F-����D)+*,�(����%"-����

� N �



��� ��� ��������O
	��

:�!�
 *�#z%'
 )G)N*����?%"-1���(
 ���y�&������)fR  ?!('+' � � � #M) % � ! � �8!-#=%�� ,!�! #"\@
� . w � x B � �q2 4 � @nq$#�!F��� � .�. 4 R

% *-* P�. � 2 *zR *_*,X�*�: *,��-&@s7NR�*_-1!�H"
�@ -��,� T R(PU��%FX�*,�����JR T 
 ) �&%'!8�(#,�"Bnq��+���&K
�P�(!8
 ��)������sCt
�!|��X��6��)�#,�(��)G������-1���(
 �;
�C5#,!�
���
P%'
 �J����-�%;:&�U-����`��X����(!
�W�P�,-�)G��%�!���%'
 ��2,: *�!8-1���(
 �nR��j�|��*-!�# , ,$ � � � � !$#bJN$)�! � � r9��@ *_
 �&K
���"!�!��9��@ *_�&.&�?%'
�@ � .�. ��R

% *-* PG� . � 2 7NR�vI� *_-1!8H"
�@ *zR *^*�XP*�: *���-&@ T R)P$��%8XP*������n@P-����Lw�R<��-1!F)G�"R PUX��
)�����������:��"!#,-1!8-����(: )~-��,� �(���G��)�#<����%"-1���(
 ���+
 � ���?����!8�(m,*������y�y�&�VK
����)G�"R �V�@��*-!�# ,M,$ ���� � � !-#�J( � � r�� � ! *NM �N� !�" ! �@J�� % ,������ � , � %g ?!/'U0
" � % ,&*� ?!('+' � � � #M) % � ! ��@ � .�. � R

% * ��. � 2 qAR�*_
 �����"CQ-1
 *��r-���� *yR �$-��P�,-��SR T -�*,��-��e)N*��(����%"-������A����
 ���"!F��-1#�K
#,����:y:�!�
 *�#,�"B PY
k8r-1!F���>-y�(
k8d%'
 ���f-1#�#�!�
 -�%FXJR �V���*-!�# , ,$ � � �+�
!$#=%�� ,+Jyxzx�x J�� % uA ?! � #","*-,�� # ,8! � � � % � *-,�* *-,��  � � ��> � � %(* �^[�� % ,  
 ?!('�" � % ��� � $&% � % ,`' � @ �P�"#�����)+m7�"! � .�. � R

% * ��. � 2 qAR *_
 �����"CQ-1
 *��J-���� *yR)��-D�&��-��SR vO�'2<���(����
 �`-��,�`�?)�#,�(��)�������-1���(
 �

�CU- /,�&.��(m,���G%'
 )G)+*,����%"-1���(
 �y#�!8��)�(���(����Ct
�!N���?����!8�(m,*�������%'
 )�#,*&K
������:�R �V�e��*-!�# , ,$ � � �+��!$#�%�� ,gJ ��Jy� � �Fn
	/u B.J�� % ,"*�� ) % �(! � ) �~ ?! � #",90
*-,�� # ,8! � �!"1" � � #M) % � ! � �A!-# ��)+*-) ��� , ��) �  >)� � %(* � [ � % ,$  ?!('�" � % ��� � R
	$
�!���X�K=�$
 ���?-����J@�q�#�!8��� � .�. ��R

% gIm&i$. � 2 gOm&i���%'��*_-��,-1:���)������z7O!8
 *�#nR *,� ,A ?!/'U'=! � Z\[_]�,$# %���,���� , �&% ��*$!(0
M ,&*�� �O* #`� �(% ,$# % � *-,A) �  $�" ,$#�� �!#M) % � ! ��@5vO��%'��)+m7�"! � .�. � R �U�"�&�����(
 �
� R NPR

% gIm&i$. � 2 gOm&i���%'��*_-���-1:���)G����� 7I!�
 *�#nRA ?!('+'=! � Z\[_]�,$#�%m$6,&* ��� # ,&��$1" ,$#�� �m0
#M) % � ! �Wj� ! ���1' ,AJF@ *^-1!8%8X � .�. ��R��$�"�P�?���(
 � � R 3&R

% g.7 � . 4 2 ��RngI���(�����(!F-&@&��R#7I*��"!�!F-1
 *��S@<-��,�_q+R ��%8X��(#7�"!�R �&
 �(�P�?��:%'
 �������,��*��
���^��X��D#�!���������%'�D
�Cs
 )G��������
 �ZCQ-�����*�!8���"RAP5��%FX�����%"-�� !��"#7
�!��"@ 
 � �/(e@
� .�. 4 R

% g � . N32 �/R�gUT *^-����(�9�+-��,� (eR � �"���"!8��
 �JR/q �<�P��-�)��%s���"�=8r
�!;:�-1!8%8X�������%'��*�!���R
�! #"�* *-) � �&) #�% � ! � �O! �I ?!('�" � % ,"*�$&% � % ,9' � @ � 3 w N x B ��� 3k2 � � � @ *^-D�
� .�. NPR

% ��6 � � .32 (eR � �"���"!8��
 �J@;	AR.6|*�%FX�X�
 �(H�@G-��,� ��R �&%FX�����%FX����?��:�R �h!������"!��&����:
-����>*�������:D%'
 �����&.P�U����CE
�!8)-1���(
 �;�?�`�?�����"!�#,!�
P%'���8�r%'
 ))+*��,��%"-1���(
 �JR
�! #" * *-) � �")1#�% � ! � � ! �  ?!('�" � % ,&*e$&% � % ,9' � @ 0 w � x B N � 0D2 N � 4 @|qO*&K: *���� � . � .PR

% � � . � 2 �sR � -���H����"!8�Y-���� �/R �&X�!F�(�L-�����-��1-&R q 4O�(�98 
�C�(5-1!8:�� �&%"-��(�avI���VK
��!8�(m,*������ T 
 )�#,*�������:�R �j� ��*-!�)1 1# ) � %���*-!C]", #�%m>�, ��� � ,&*-)s[ � , ��, " !+*&%Q@
gI%'��
�m7�"! � .�. ��R

� N �



��� ��� ��������O
	��

% � �1S (+. � 2 7NR � -1!�!F����:���
 �J@ �/R���X�!8�(�1-�����-��1-&@ �/RsS X���-1���"!�@�-���� *zR (5�������(��R#PUX��
�������(: � -���� �?)�#,�(��)�������-1���(
 � 
�CNq$!Qi�*���-&R �V� � ��
s	 �RXN@Y�����(��
�!�@
 ?!('�" � % ��� �.$&% �&% ,`' �Nj $ �)'+' ,&*fj nirir��su�@ ��
 �?*�)�� � @L#<-1:�����N � � 2 � 3 � @
6s�"!N:����(�9��@ T q+@ � �&qA@ �&*�)G)��"! � .�. � R � � 
h	 �OXNR

% � �~4�. 4 2 (eR,�$
P��!F�(: *����"@,�+R ��
 �,����%"-&@e-������ R#4 �"! 3o ������)�
�R@P5
���-��?���_
�!F���"!����
)+*�������%"-����D��� ��-1!�:��'Kc��%"-��(�f�y�&������)G��R �j� J( #>@ $ � rst��.��*-!�# , ,$ � � �+�
!$# %�� , nst+%�� J�� % ,"*�� ) % �(!�� ) �U ?!���#","*-,�� # , !�� > � � %(* �^[�� % ,  F ?!/'�" �10
% ��� � $&% � % ,9' ��� " )(%��&o90CB�	kj!nirirstkj�� !�� ����! ����@e#,-1:���� � 3 � 2 �&� 3&@
S -���X�����:���
 �aKz6r!8*��������?�rK�P5
/:1��
�@ *^-D� � .�. 4 R � 
 
 
$R

% ��*-. � 2 *zR&��-D�&��-��5-��,� *zR *_�(H�*,��
�Rz��
�8{��
2<���fX��?�g8r-��a���>��X��|i�*���: �(�

�C/%'
 ���8����������%`��%'!8�(���"!F��-OCE
�!h�,������!8�(m<*������+�8X�-1!����G)���)G
�!8�(��� w 
�!sX�
�8
��
^���8%"-1#/�`Ct!�
 ) )����
 �9T ��-1m��P!8������X x R �j� ��*-!�#�uO!$# %�� ,eJyx�xzx J�� % u
 ?! ��#9uI! � ��� % � * ,+* * , �  ��!$#�> � �&%(*�� [ � % ,$ @ ?!('�" � % � � �.$&% � % ,`' � @ #,-LK
:���� � �i3k2 � � 4 @�(5����m/
 - w � 
�!���*�: -�� x @ �P�"#�����)+m7�"! � .�. � R

% �,4�. N32 (eR��$
P��!8�(: *����_-���� � R 4 �"! 3o �����?)�
�R �,q *Z#5B q~)N*��(���(K #�!8��)G�����(���
:�!�
 *�#>%'
 )G)+*,����%"-1���(
 �;���"!��&��%'��R �j� ��*-!�# ,M,$ ���� � � !$#L%�� ,.nin %��@$&%('+0
" ! ��� �)' Z � ��,�� � )s[ � , > � � %(* �^[�� % ,  e$&% � % ,`' � @7gI%'��
�m7�"! � .�. NPR

% �,4�. � 2 (eRi�U
&��!8��: *���� -����	� Ri4 �"! 3o ���8��)�
�R<��
�8 ��
+-���
 ������X��U%'
 ���e
�C7%"-�*���-��
%'
 )G)+*,����%"-1���(
 �+������-1!�:��'Kc�8%"-��(�s�y�&������)G��R �j�+��*-!�# , ,$ � � � �D!$#�%�� ,�t+%��
$)J��AZz��$Vx � *-!�" ,M) � � !+*fM �f� !�"<@ �P�"#�����)+m7�"! � .�. ��R

% �,4�. � 2 (eR<�U
&��!8��: *����|-���� � RW4 �"! 3o �����?)�
�R T -�*���-��7���"#,-1!8-1��
�!F�U-����>��
�#7
 �(
1K
: ��%"-��5���?)�������-�)�#,�?��:�BsqO�Z-1#�#,!�
 -�%8X_��
`�8*�#�#7
�!��Y%"-�*���-�� )+*,�(����%"-����
���_�?-1!�:��'Kc��%"-��(���y�&������)G�"RvPb��%8X����?%"-��b!8�"#/
�!8�"@ Pb��%8X,����%"-��	���������"!8���(�O�

�C/(b����m7
 -&@�� �WP K �j	
 � T @ � .�. � R

% �,SFS 6 . 4 2 ��Rm�$��:�: �"@�w�R~S -��?��
�@sq+R S�
 ���(!8-1��Xn@s-���� '�R 6|X�-1!8-1��XnR �s��%;:&������:
����-1���s������X���w - �L-��y�&������)fR � �",�� � �! ?!/'�" � % � � �A$&% � % ,`' � @�. w � x B N�. � 2
�&� NP@ ��-���� � .�. 4 R

%��W6 � . � 2 v+R ��%8X�)G�?���"@Jv+R 6r
�.7@b-��,� P�R ��*���-&RAqOvUq�zP �R4
 K$q �W�&��-�)G�[K
%"-������a-�������)+m,�(���^#�!8
���
P%'
 �b��!8-�����Ct
�!8)G-1����
 �J@/�?�����":�!8-1����
 �^-��,�_�"�1-LK
��*�-1���(
 �\�����P��!�
 ��)������"R  ?! � #�� * * , � #D%��!�D*$)1# % � # , ) �  x�� " ,&* � , � # ,'@
� w � x B N 4 .�2 N ��4 @ w *���� � .�. � R

%���%8X . � - 2 v�
 *�: ��-�� �&%8X�)�����"RGPUX��Nq�v$q ��P �O4 
 %'
 )G)N*�����%"-1����
 ���$�����&�(!�
 �&K
)������"R �j����*-!�# , ,$ � � �+�=!$# %�� ,bnin %��L$ � � � ��,&* ��*$! �3"c ?! ��#�,&* , � # ,
) �  �x �(� � [ �(% � ! ��@/#,-1:���� N � �q2 N N � @ 6r!�
P
/:P���?����@ *^qA@I� �&qA@/vO��%'��)DK
m/�"! � .�. � R �&*�� �O���"! 7I!�
 *�#n@ �V��%1R

%���%8X . � m 2 ��!���� �&%8X����������"!�R �U�"#,�?��%"-1���(
 � )G-��,-1:���)������ *��8����: ��X�� ����-1���'K
)G-�%8X��?���U-1#�#�!�
 -�%FXJR �j� �&-1#7��*^*����(���,���"!�@1�����(��
�!�@)>)� � %(* � [ � % ,$ �$&% �-0
% ,`' �F@ %8X�-1#,���"! 0�@ #,-1:���� ��4 .�2 � .10�R qO�����?��
 ��S������(�9��@ ����%'
 ���z�����[K
���(
 �J@ � .�. � R

� N �



��� ��� ��������O
	��

%���%8X .10�2 q�����!P3� �&%8X,�(#7�"!�R 
h-1!F��� %'
 �,��������*����� -�� -��;�P��%FX�!�
 ��
 *,�G�y�&������)
8$�(��X\- 8s��-(:^CQ-�����*�!��N���"����%'��
�!�Re>vJN$�*g gZz"?� �~> � � %(* �^[�� % ,$  ?!/'U0
" � % ��� � @ � 3&@ � .�.10�R

%�� � 7 , . 4 2 w�R �&)G����XJ@�v+R �,-1!�m7�"!��"@ T R 7I*,�����"!�@ �7R�	$�"�����(����@,vNR �������������(�"!�@�-����
S R �&����%'
 �y:&�(��R��)8$�(��%8X<S -1!���B_qO%"%'���(�"!8-1������:y���"�O8s
�!;: �"��
 �?*����(
 �JR
P5��%FX�����%"-���!��"#7
�!��"@ T � �6vO�"#,-1!���)������"@ �O���(���"!8�8�(�=�I
�C � �������;�P�(�1-�����-&@
� .�. 4 R!* ��K T � ��K . 4 K ��� R

%��&7&.10�2 q�����!P3� �&%FX��(#7�"!+-��,� ��-���X����|7I*��"!�!8-1
 *,�SRVPb
���-��|
�!8���"!D)+*,�(����%"-����
��
G)+*������(#,�(��:�!�
 *�#,�"R �j�?�D*$!�# ,M,  � � �+� !$#�%�� ,.nWo %��eJ�� % u� ?! ��#�,&* , � # ,
! � > � � %(* �^[�� % ,$  ?!('�" � % ��� �e$&% �&% ,`' �F@�#,-1:���� � 0 � 2 ��� � @ *^-D� � .�.10�R

%�� *-. � 2 �U������X,-1!8� �&%8X�8r-1!8H$-���� ��!F�(������)G-���� *^-1�����"!8�JR7vO�"����%'������: T -�*���-��
�U����-1���(
 �,��X��(#,�I���zvO�?����!8�(m,*������ T 
 )�#,*���-1����
 ���"B �V� �P��-1!8%FX 
�C|��X��
�$
 ���L7O!8-��?�SR� � � %(* #M!('�"Yd��^h @�0 w � x @ *^-1!8%8X � .�. ��R

%�� � .10�2 T R �&H9��#7�"!8�y:&�$-��,� T R � 2/�����"!�R T 
 )�#7
 �������VK 
�!8�(��������� #,!�
�:�!8-�)DK
)G����:�BgS T g �\T�. 4 S 
�!;:&��X�
�#^!��"#7
�!��"R �j�-*_- .-* }*�X,��X }-�*����"! @������[K��
�!�@1$�" ,$#��()��/JM� ��� , � � �LZ\[_]�,$# %_0-Z�* � , � % ,  G��*-!$� *-)('+' ��� ��� � !+*NM �N� ! "
��, )1 ,&* !-# %�� ,�n
	+%�� x � *$!�" , ) �  ?!���#","*-,�� # , !�� Z\[^]", #�%_0`Z�*�� , � % ,$ 
��*-!$� *-)('+' ��� � @<#<-1:���� � N10D2 ��� 3&RJ��#,*��<:��VK 4 �"!8�?-1:�@ � .�.10�R

%��W��. � 2 qAR �&%FX��(#7�"!N-��,� qAR �$�?%"%"��-1!8���SR�4I�(!���*�-��?����Kc�;�P��%FX�!�
 ��
 *,�A%'
 )G)N*&K
����%"-1���(
 � m,-������ 
 � -8r��-(: Ct-����?*�!�� ��*���#7��%'��
�!�R Pb��%8X��,��%"-��D!��'K
#/
�!8�"@ T 
�!8�����?� �O���(���"!F���(�=��@ T 
 )�#,*����"! �&%"�(����%'�UvO�"#,-1!���)G�����"@ � .�. � R
PG��. � K � .�. � R

%��&��!�. � 2 6ni�-1!8��� �&��!�
 *�����!8*�#nR *,� ,F ���� ��*-!$� *-)('+' ����� � ) ����� )�� , �Y$6,90
#M! �  x� �(% � ! ��R&q����,����
 �&K S��������9� �h*�m,�?����X�����: T 
�R(@/�$��-�������:�@�*^-����"R(@
� .�. � R

%���*�� . 4 - 2 �&*��-*_��%'!8
 �y�P������)G�"@ N � � 3V7I-1!F%"��->q$�����P*���@ *_
 *�����-��?��4O�(�98A@ T q
. �i3 � � R~l ) �+)eZ\[^]", #�% $I,&* �() ������) % � ! � $�" , #�� � #M) % �(! �,@PvO��%'��)+m/�"! � .�. 4 R
� R NPR

%���*�� . 4 m 2 �&*��-*_��%'!8
 �y�P������)G�"@ N � � 3V7I-1!F%"��->q$�����P*���@ *_
 *�����-��?��4O�(�98A@ T q
. �i3 � � R�l ) � )($ !$#&%�l ) �+) ��, ) � � @<vO��%'��)+m/�"! � .�. 4 R � R 3/3LKcq+R

% P�* * � . � 2 T R PU��%FX�*��,���J@b7NR�vI� *_-1!8H"
�@ *zR)*^*�XP*�: *���-&@G-��,� w�R �O-1!8)G�"R
*Z����������:��"!�K m,-������
�#7�"!8-1������:6�y�&������)G�"R� ?)q� � ,&*� �� :, � %(* , � � � � ,&*-0
���(% ) � * ,  � J���#"!+*-'�) % � ��� ,"@5w�*���� � .�. ��R��U�"�&������� �&�"#�����)Am7�"!�@ � .�. ��R

% P� � , .10�2 v+R�P -���������X�
 *�����@\w�R �&)G�(��Xn@�S �&����%'
 �;:P�(��@UvNR�S��"��X��"!8-���� @$-����
7NR *^���������nRhq ��*�!����9�>
�C -�%'���(���D���"�=8r
�!;:f!�������-1!F%8XJRGJyxzx�x  ?!/'U0
' � � � #M) % �(! � �F@ � � w � x B � 3k2 ��4 @,w�-���*,-1!;� � .�.10�R

� N 4



��� ��� ��������O
	��

% PGS . 4 2 v+R1Pb-��,������X�
 *����$-����vNR�S��"��X��"!8-����SR Pb
�8|-1!8���r-��-�%'���(���I���"�O8s
�!;:
-1!8%8X�������%'��*�!���R  ?!/'�" � % ,"*V ?!('+' � � � # ) % � ! � ��,���� ,&' @	N 4 w N x @ q�#�!8���� .�. 4 R

% �)��. 4 2 �U
�m�m7�"!��s�L-����U������������R,PUX�� �$
�!8*,�h*�����CE
�!8) :�!�
 *�#>�������"!8Ct-�%'��R,Pb�'K
%8X����?%"-��J!��"#7
�!��"@ T 
�!8�������6���������"!8���(�O��@ � .�. 4 R

% �)�\6 . � 2 ��R �1-��U�U�����������s-���� '�R�6|�(!8)G-��nR��e!�
���
&%'
 �P%'
 )�#7
 ���(���(
 ���?�.��
�!8*��"R
P5��%FX�����%"-�� �$�"#7
�!��LPG��. � K ��� 3 � @ T 
�!8�����?�O�O���(���"!F���(�=��@ T 
 )G#,*����"!
�&%"�(����%'��vO�"#,-1!���)G�����"@ *_-1!8%FX � .�. � R

% 4v�#4&. N32 �bRs4 �"! 3o �����?)�
�@ (eRi�$
P��!8�(: *����"@�-����!S Ri4 
�:������"R#7O!�
 *�#
�!8�(������-1���(
 �JB
q #,-1!8-����(: )uCt
�!r)�
&���"!8���������!8��m,*������G�y�&������)G��R �j� ��*-!�# , ,$ � � � � !$#
%�� ,A�! #"	$)J��AZz��$Inirir/� � !+*fM �N� !�"<@ � .�. NPR

% 4 4v��. � 2 �bR 4 �"! 3o ������)G
�@ S R 4 
�:�������@5-���� (eR#�$
P��!8�(: *����"R+q Ct!8-�)��98r
�!;:_Ct
�!
����!8*�%'��*�!F����:D:�!�
 *�#a��*�#�#7
�!��Y���>������%"�"R �V� ��*$! )1 1#M)+� %z��*-!C]�,$# % >�,�� ��0
�+,&*-)s[�� , ��, " !+*&%Q@Jg6%'��
�m/�"! � .�. ��R

% S P�. 4 2 v+R�S��"��X��"!8-����N-���� v+RvPb����������X�
 *,����R P$X��zqO%'���(��� � ��
�#����(
 �JR
�j����*-!�# , ,$ � � �+�=!$# %�� , o�%�� �b #" $)J��AZz��$ x � *-!�" ,M) � � ! *NM �N� !�"/@
T 
 ������)G-1!F-&@ � !8����-����J@ �P�"#�����)+m7�"! � .�. 4 R

� N10



� ��������
	��� �

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

� 0! " 	 ��HI>$# 7:3 J H � J ��HI> E�7G9?C&% 58C 	�7 	OJ 7�3
')(+*,(-* .0/21436587:9<;=?>@ 5

$ACBEDFACGIHJHLKDLMNDLOQPEGIACGIRSBEDUTQVWDYXZR[BCPEM]\QT_^HLKDLMa`D<OQP!M4b4P!D4VWDc^HLKDLMNHdM6VeDfXgRQhiP!DkjlGIAEBCP!TmBETmP!D\QG<HdM6VNO?M6RmGIR[BCGIAnGYDNogXgRQb6TQDLb4GIV�pmqSr]q8s]BED4otHdM6VNMu\QGIAEHdP!XvBEDNRQD �]GIHw^HLKDLM 4wx �wx

�yDLPzD{M{GJhiGIXgBCM}|GnD<DLOQPEGIAEGIR[BED4\QDYD~GIACO?GIHJXgD4ogXv�IDc^HLKDLMY\�D{XgRmh�P!DkjlGIACBCP!TmBETQP!Dnb4GIR�|GJPzXgHJDRwTQVWDnXgRmh�P!DkjlGIACBCP!TmBETQP!D�\mG$b4P!DLhiM6Ay\mG:��T]�]Mn\mG$\�D4\mM6A x 
$ACBCG�BEXvO?M�\mG$HdM6RQAEBCP!T_^HLKDLM�|G�D� D4ACG~O�DLP!DUDUDLb4PEGJb6Dc^HLKDLM�\mG~OQPEM4BCM]HdM6ovM6A�\mG{HdM6VFTQRQXgHJDc^HLKDLMWA!XgVNO�ovGIAIs[b4GIRmGJP!D4oZXv�ID4RQ\mMD�HdM6VNO?M6AEX�^HLKDLMW\mG<O�PEM4BCMwHdM6ogM6A�O?M4PnHJD4VWD4\QD4AnGIVNO�Xgog��D4\QD4A x
')(+*,(i� �{�-98�85�7���7 @ 7:5��� DLb4PEGJb6Dc^HLKDLMW\QGnHdM6VNO?M6RmGIRSBCGIA$\mGnOQPEM4BCM]HdM6ovM6A$\QGnHdM6VfT�RQXgHJDc^HLKDLM�|Gnh�GIXvBEDYHdM6V � D4ACGRQM~��T]�]M~\QG�\QD4\mM6A x �wGIRQ\QM�M6A$\QD4\mM6A_GIV�b4GJPzD4o�\mGd��R�Xg\mM6A_HdM6VNM<GIRSBEXg\QD4\mGIA8\�XgAEHdPEGdjBED4AYPEGJOQPEGIAEGIR[BED4\QD4AfHdM6VNM�M �]� GIHdBCM6AJs_DaGIACO?GIHJX���HJDc^HLKDLM�\QDaD4HdGIXvBEDc^HLKDLM\mG�TQV���Tm�wM\QGW\QD4\mM6A{O?M4P{O�DLPEBCGW\QGWTQV�HdM6VNO?M6RmGIRSBCG�HdM6RQAEXgAEBCGWRQDa\QXgACO?M6RQX � XgogXv�IDc^HLKDLMu\mGWTQVAEGJPE wXC^HdMW\mMNBEXvO?MU¡m¢[£m¢6¤Q¥[¦6§u\mGd�cRQXg\mMURQD �_Xvb6TmPzD � xg¨Lx


:ACBED©\mGd��RQXC^HLKDLM�|GNACGIVNGIog��D4R[BCG�`Du\QGd��RQX�^HLKDLM©\mGfª[«,¬I�®S¦4¯,¬I«[°�±[²uRQM©ACGJP! wX�^HdM³\mGHdM6VFTQRQXZHJDc^HLKDLM�\mG´GJ 4GIRSBCM6A %¶µ �]� . � 2Y\�D�RmM4P!VWD¸·�µA�\6 � %¶µ �]� . � 2ls{BCGIR�\mM�TQVWDAEGIV�¹D4R[BEXZHJDWXg\,¹GIRSBEXgHJD x
')(+*,(iº »u5�¼¾½�5�/���/�14�����L¿-¼¾½$�-���
À�V�HdM6VNO?M6RmGIRSBCG�AEXgVNO�ogGIA}|G�ÁST�D4ogÁSTQGJPfM �]� GIHdBCM´ �|D4ogXg\mM�GIVÂpmqSrwq x´Ã MGIR[BED4RSBCMP!GIHdM6VNGIRQ\QDkj-ACG<ÁwTmG�O�DLP!DUVWD4RSBCGJP�D4A� kD4RSBEDLb4GIRQA�\QG�TQVÄGIACBCPzTmBETmP!DF\mG{HdM6VNO?M6RmGIR]jBCGIAIÅ
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FHGJILKNM1OQP+RTSVUXW Gd��RQX�^HLKDLM�\QMNBEXvO?MU\�D4AnHJDLP!D4HdBCGJP |Y ACBEXgHJD4An\QG~��T]�]MW\mG<\QD4\mM6A x
�����������Z���1(�7�7A[��\ #]^�`_�����$:_a$) #"�7b*%(�"%(),��1-).0/

�������%�1�32%-��546���87:9<;>=?�%@�$��5"A4#(�"%(�BA/
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E
E C

F�GkIlK<M1OQP+RnmoU À�V HdM6VNO?M6RmGIRSBCGYAEXgVWO�ovGIA�HdM6V DLO?GIRQD4A�T�V ACGJPE ]X�^HdM x
p BCMw\�D4AnD4A�GIACBCPzTmBETmP!D4A�\QG<\QD4\mM6A�ACG � D4V O�P!Xv LD4\QD4A5q
p BCMw\�D4A�D4A�M4O?GJP!Dc^HLKM4GIAnÁwTmG<AJKDLM�O~|T � ogXZHJD4A�AEG � D4V \QGd��RQXg\QD4A�GIV GIAEOcGIHJXv��HJDc^HLKM4GIA\mG<XgRSBCGJPEh D4HdGYACGJO�DLP!D4\�D4A�G<R,KDLM�XZVNO�ogXgHJXgBED4VNGIR[BCG~O?GIovMNHdM6VNO?M6RmGIRSBCG#q
p BCMw\�D4A�D4A�PEGJh�GJPI¹GIRQHJXgD4A�ACG � D4VÄhiGIXgBED4A�HdM6VÄM6A�BEXvO?M6A:\QM6A�AEGJPE wXC^HdM6A:G~R,KDLMU\QXvPEGIH jBED4VNGIRSBCGfDLM6AnHdM6VWOcM6RQGIR[BCGIA&ÁSTmG{M6A&HdM6RQHdPEGJBEXv�ID4V3q
p BCMw\�D4A©D4A©PEGJh�GJPI¹GIRQHJXgD4A³D M6TmBCPEM6A©HdM6VNO?M6RmGIRSBCGIAJs&ACM � PEGJBETQ\mM ACG}RtKDLM h�M4PEGIVHdM6RQACBED4RSBCGIAUGuO�TQ\mGJPEGIV�Gd�]XgAEBEXvPFV�D4XgAYP!GJhiGJPI¹GIRQHJXZD4AfO�DLP!D�GIovGIAIs�ACG � D4V h�GIXvBED4ADLBCP!DI �|GIA~\mG<\mGJO?GIRQ\,¹GIRQHJXgD4A�Gd�wBCGJP!R�D4A�Gd�]O�ol|Y HJXvBED4A x
� �_Xvb6TmP!D � x N�DLOQPEGIACGIRSBEDTQV�HdM6VWOcM6RQGIR[BCGaÁwTmGuHdM6RQHdP!GJBEXv�IDTQV�ACGJP! wX�^HdM\mG�cT]�wMW\QG<\QD4\mM6AJsQogXZVWXvBED4RQ\mMLj-AEG~D�XgVNOQP!XZVWXvP:M6A&\QD4\mM6A x

� 0$1 rts�uvs 	�EAws 	
x�y`z|{}s�~�Jls�H 	
z|{

·�D4\QD�\mGJO?GIRQ\,¹GIR�HJXgDNGd�]BCGJP!RQD�|GFDLOQPEGIACGIRSBED4\QD©HdM6VNM³TQV ACGJPE ]X�^HdM©\mMuHdM6VNO?M6RmGIRSBCG4sÁwTmGFO?GJP!VWXvBCGFÁSTmGFMaACGJPE ]X�^HdM©PEGJhiGJPzXg\mM©OcM4P�GIAEAED³\mGJO?GIRQ\,¹GIR�HJXgDuAEG � D³D4ovBCGJP!D4\QM x 
:A�jBCG©ACGJPE ]X�^HdM�|G�GIAEOcGIHJXv��HJD4\mM�O?M4P{¡Q±���±4¯��]±L¯o���0� �_Xvb6TmP!D � x �%� G)|GuHdM6RQAEBEXvBETt|Y \mMaO?M4PM4O?GJP!Dc^HLKM4GIAnO�DLP!DWVWMw\QXv��HJDLP�GYHdM6RQAETQogBEDLP�M�ACGJPE ]X�^HdMWD4ov 4Mu\QDNogXvb6Dc^HLKDLM x� TmBEXgogXg�IDc^HLKDLM©\mGURmM6VNGIA~O�DLP!D�M6A~V |GJBCM]\mM6A<ACGJb6T�RQ\mM³DuRmM4PzVWDu\QGd��RQXg\QD�O�DLP!DHdM6VWOcM6RQGIR[BCGIA{pmqSrwq����Qq��N� %��mTQR . 4 � 2ls�RQGIACBCGfHJD4ACM©\mGYTQV�DLBCP!X � TQBCMWVNMw\�X���H,|DL 4GIo sh DL�<HdM6V�ÁwTmG<D4A�\�TQD4A�XgRmh�P!DkjlGIACBCP!TQBETmP!D4A�O?M6AEAED4V ACGJP&HdM6VNO�DLBEX � XZogXv�ID4\QD4A�HdM6V h D4HJX�joZXg\QD4\mG x� �_Xvb6TQP!D � x �uDLOQPEGIAEGIR[BEDuTQV HdM6VNO?M6RmGIRSBCGfAEXZVNO�ovGIA�HdM6V�TQV�ACGJP! wX�^HdM�GYTQVWD\QGJOcGIR�\?¹GIRQHJXgD©Gd�wBCGJPzRQD�HdM6VNM�HJDLP!D4HdBCGJP0|Y ACBEXgHJD4A x 
$ACBCG�HdM6VNO?M6RmGIRSBCGNO?Mw\QGUAEGJPYTQAEDkj\QM©HdM6VNMaTQV�HdM6VNO?M6RmGIRSBCGFÁwTmGUR,KDLM³D4ovBCGJP!D³TQV���T]�]Mu\mGU\QD4\mM6A~TQRQXZ\QXvPEGIHJHJXvM6R�D4o sM6T�HdM6VNM TQV HdM6VWOcM6RQGIR[BCG�ÁwTmGWXgRS 4GJPEBCG�T�V���T]�]M�\mGW\QD4\mM6A � Xg\QXvPEGIHJHJXgM6RQD4o s,\mGdjVWM6RQACBCP!D4RQ\QM�D ��Gd�]X � XgogXg\�D4\mGN\QD�XZRmhiPzDkjlGIACBCP!TmBETmPzD�\mG³HdM6VNO?M6RmGIR[BCGIAUDLM}O?GJP!VWXvBEXvP
¨ N�.
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E C

F�GkIlK<M1OQP+R��fU 
$ACO?GIHJX���HJDc^HLKDLM©\mM�ACGJPE ]X�^HdMWÁwTmGYHdM6RQHdP!GJBEXv�ID�TQV�DW\mGJO?GIRQ\,¹GIRQHJXgDUGd�wjBCGJPzRQDW\mG<TQV HdM6VWOcM6RQGIR[BCG x
�����������Z���1(�7�7	�#-1-)����(��:] �`_�����$:_a$) #"�7 *%$)�%$) %4#$) 8�5c�
 *#(�"%(�,���-). /

�������%�1�32%-��54 7)$)" � (�&��#$�"�;>=?�%@�$��5"3"%(�&��%$�"aB+/
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&%$�"1��&1 �"%(�&��#$�"<C
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F�GkIlK<M1O�P+R���U À&V HdM6VNO?M6RmGIR[BCG©AEXgVNO�ovGIA~HdM6V TQV�ACGJPE ]X�^HdM�G�TQV�\mGJO?GIRQ\?¹GIRQHJXgDGd�]BCGJP!RQD x
TQBEXgogXv�IDLP�DfVNGIA!VWDUXgR[BCGJP!h�D4HdG~ACGIVNOQP!G�ÁwTmG�OcM6A!AI|Y  4GIo sSOcM4P�M4O?M6AEX�^HLKDLMUDUTQVWDFHJD4VWD4\QD\QGNOQPEM4BCM]HdM6ovM�BCP!D4\QXZHJXvM6RQD4oyM6RQ\mGNM�BCM4O?M�\mGWT�VWDaHJD4VWD4\QD�A�|M�O?Mw\mGNACGJPfogXvb6D4\mM�`D� D4ACG�\mG�M6TmBCP!D~Gn wXgHdGdjl 4GJPzAED]s[GIV � M4P!D{D<ACGIV�¹D4RSBEXgHJD<\QM{BCM4OcM{G�\�D � D4ACG4sSRwTQV ��Tm�wM� Xg\QXvPEGIHJHJXgM6RQD4o�AEG � DNGIAEBCP!XvBED4VNGIRSBCGfXg\,¹GIRSBEXgHJD x
')(��_(-* »u5�¼¾½�5�/���/�14����7:¿+/��@ ¼�¿ = 5��
À�V�HdM6VNO?M6RmGIR[BCG\QXgRy¹D4VWXgHdM´O?GJP!VWXvBCG�\mGd��RQXvPuD4AuAET�D4AuHJDLP!D4HdBCGJP0|Y ACBEXgHJD4A³\QTmPzD4R[BCGD�Gd�]GIHJT_^HLKDLM \mM O�PEM4b4P!D4VWD x �_DLP!D M}GJh�GIXvBCMms:\QXgAEOcM6R�X � XgogXg�ID�TQV ACGJPE ]X�^HdMÁSTmGuBCP!Dkj\�Tm�fTQV�D�GJBEXgÁwTmGJBED©ÁSTQGfPEGJh�GJPEGFM©AEGJPE wXC^HdMuO�DLPzDuTQV�PEGJh�GJPJ¹GIRQHJXgD©O�DLP!D�GIAEACGNACGJPE ]X�^HdM
� �_Xvb6TQP!D � x �%�zx·�M6VNM D�HdM6RQHdPEGJBEXv�IDc^HLKDLM\mGIACBCG©ACGJPE ]X�^HdM¾|Gu\QD�Gd�]HJogT�AEXv LD³PEGIACO?M6RQAED � XZogXg\QD4\mGU\mMHdM6VWOcM6RQGIR[BCG4sQO?M]\mG{ACGJPnGJh�GIHdBETQD4\QD�\mG{ �|DLPzXvM6A�VNM]\mM6AJÅ

p O?M4P<HdM6VNO�DLP!Dc^HLKM4GIAfAETQHdGIAEAEXg kD4AJstÁwTQD4RQ\QM¸|GWTQV
R~|T�VNGJPEM©�Q�]M©GNP!GI\QTm�IXg\mM³\mG
¨�� 3
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E C

F�GkIlK<M1O^P+R��fU �wGJPE ]X�^HdM©\QGfPEGIAEM6ogT_^HLKDLM³\mGfHJDLP!D4HdBCGJP0|Y ACBEXgHJD4A~O�DLPzDuHdM6VNO?M6RmGIRSBCGIA{\QX�jRy¹D4VWXgHdM6A x
HJDLP!D4HdBCGJP |Y AEBEXgHJD4A5q

p DLP!VWDL�JGIRQD4R�\mM�M6AuO�DLPEGIAuGJBEXgÁwTmGJBEDkj-HJDLP!D4HdBCGJP |Y AEBEXgHJD)RSTQVÂBED � GIogD]s�ÁSTQD4R�\mM�|GTQV R~|T�VNGJPEMUb4P!D4RQ\mG{M6T� kDLP!X |DL 4GIot\mGYHJDLP!D4HdBCGJPzXgACBEXgHJD4AJs�HdM6VNM�|GYTmBEXZogXv�ID4\mMNRmMHdM6VNO?M6RmGIRSBCGYD � ACBCP!D4HdBCM��w±4¯�±6²����6®w¦0°��Q¦4¯�±L¯m£Lq
p TQV HdM6V � XgRQDc^HLKDLM�\QGIACBED4A�GIACBCP!DLBw|GJb6XgD4AJs?RmM6VNGID4\�D4VNGIR[BCGYOcM4P�GIACO?GIHJXgD4oZXv�IDc^HLKM4GIAAETQHdGIAEA!Xv kD4A�OcM4P��QGJP!D4R_^HJD x
� �_Xvb6TQP!D � x�4 TQV�HdM6VWOcM6RQGIR[BCGYÁwTmGYAEGJPE 4GYO�DLPzDU��ovBCP!DLP�T�V \mM6AnAEGIR[BEXg\QM6An\mGT�V ��Tm�wM � Xg\QXvPEGIHJHJXgM6RQD4oQ\mG�\QD4\mM6A�ACGJb6TQRQ\QMfTQVWDfHdM6RQ\QX�^HLKDLMFO�DLP!D4VWGJBCGJP!Xv�t|DL 4GIo s]GIVÁwTmG4Å
p ACG�TQAED~MfHdM6VNO?M6RmGIR[BCG��]±4¯Q±[²	�8�6®S¦k°a��¦4¯Q±4¯]£{HdM6VNM � D4ACG4sS\QG�VWMw\mM<DY�mGJP!\QDLPTQV�HdM6R�HdPEGJBEXv�IDc^HLKDLM³b4GIR$|GJP!XgHJD©\mMuAEGJPE wXC^HdMN¡8�[¯�¢0°
���6®w¦0°��Q¦4¯�±L¯m£ � D4ACGID4\QDuGIVBED � GIogD4A5q
p ACG~TQAED4V M �]� GIHdBCM6A�\�DfHJogD4A!ACG��Q±��UÁwTmG�O?GJP!VWXvBCGn\QGd��RQXvP�Xg\mGIRSBEX���HJD4\mM4PEGIA:b6ovMLj� D4ogVNGIRSBCG�|TQRQXZHdM6A<RmM�GIACO�Dc^HdM \mGWRmM6VNGIAf\mGWTQV HdM6VWOcM6RQGIR[BCG4syOQPEGJ ]XgRQXgR�\mMHdM6ogXgAJKM4GIAnHdM6V�RmM6VNGIA&\mG<AET � j-HJogD4AEACGIA�GYA!TmO?GJPCj-HJogD4AEACGIA?q
p ACG�TQAED�D~HJogD4AEACG�ªm±6²c¬�]¬k£]±4¯]£S¡Q±���±L¯D�]±L¯o�1�csJÁSTQG�HdM6RQHdP!GJBEXv�ID{TQVWD�\mGJO?GIRQ\,¹GIR]jHJXgDW\mG~�cT]�wMW\QG<\QD4\mM6AJsQHdM6VNM � D4ACG<O�DLPzDNHJDLP!D4HdBCGJP |Y ACBEXZHJD4A5q
p ACG�\mGIVWM6RQACBCP!D�D�TQBEXgogXg\QD4\QG}\QD4A \mGd��RQX�^HLKM4GIA \mG HJogD4AEACGIA�D4RQXgRQ��D4\QD4AaHdM6VNM
�CDc^HJTQHJDLP�AEXZR[BQ|DLBEXgHdM �O�DLP!D\mGd��RQXvPUD4ANHJDLP!D4HdBCGJP |Y ACBEXgHJD4AW\mGaTQV�HdM6VNO?M6RmGIRSBCG\QXgR2¹D4V�XgHdM�q

p ACG�Gd�]GIVNO�ogXv��HJD�TQVWD�\mGJO?GIRQ\,¹GIRQHJXZD]s G8GIV HdM6R�ACGIÁST,¹GIR�HJXgD]skT�VWD�HJDLP!D4HdBCGJP |Y AEBEXgHJDGIACBQ|DLBEXgHJDuRSTQV�HdM6VNO?M6RmGIR[BCGf\QXgR2¹D4VWXZHdM x
W G�VNM]\mM~DnAEXgVWO�ogX���HJDLP�M&BCP!DLBED4VWGIR[BCM{\mG�HdM6VNO?M6RmGIRSBCGIAyA!XgVNO�ovGIAtG�\QXZR2¹D4VWXgHdM6AJsO?M]\mGIV ACGJP�TmBEXgoZXv�ID4\QD4A�D4A$h�T�R_^HLKM4GIA��]±6£����w±w¢6£[«m²]±<G��]±6£�� �]±#�Q±4¯��]±4¯l���<O�DLP!D<M � BCGJP\QG}TQV�HdM6VNO?M6RmGIRSBCG´TQVWD PEGJh�GJPJ¹GIRQHJXgD)O�DLP!D TQVWD)HJDLP!D4HdBCGJP0|Y ACBEXgHJD x Ã M�HJD4ACM�\mGT�V HdM6VWOcM6RQGIR[BCGa\QXgRy¹D4VWXgHdMms8GIACBED4AUh TQR_^HLKM4GIANXgRS 4M]HJD4V�MAEGJPE wXC^HdM}DLOQP!M4OQP!XgD4\mMRmMHdM6VWOcM6RQGIR[BCG x ·�D4ACM³HdM6R[BCP�|DLP!XvMms,D�GJBEXZÁSTmGJBED¸|GUXvb6RmM4P!D4\QDuG |GU\mGJ 4M6ov ]Xg\QDuD�O�P�|M4OQP!XgDP!GJhiGJPI¹GIRQHJXZDWO�DLP!D�MuHdM6VNO?M6RmGIRSBCGUÁSTmGFoI|M4b6XgHJD4VNGIRSBCG |GUTQVWDWPEGJhiGJPI¹GIR�HJXgD�O�DLP!DWBCM]\QD4AD4A&AETQD4A�HJDLP!D4HdBCGJP0|Y ACBEXgHJD4A x

¨��]¨



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

�����������Z���1(�7�7 ,a�?�)"%$�&Q$��1"%$) %4�7��#$) �$�&8�1���#-:_%��-) �$) �"Q�>_����1$:_8$) #"87b*#$)��$) %4�$) a�5cZ/
�������%�1�Z75"%(�"8�1� '8�! �(��Q=5��@�$��5"��\ �� �$).��#$�c�;:g �1&%-)���	�<d '%�1-).�dT,a�5�)"#$�&�g 
�
�BVC
�������%�1�Z75"%(�"8�1� '8�! �(��Q=5��@�$��5"0=5�#"�� �$?.��%$�c�;:g ��&%-)�����Nd '%�1-?.�d ,��)�?"%$)&�g 
��BVC

�������%�1�3,a�)�)"#$�&�;\B+/
���1(�717��! #,%$�()"1�#&%$6$���"%$) %4�7��%$�&87#��75"%$) #"1*%$)��$) �4#$) ��5c
�>_����1$:_8$) #"87v*%(�"%(�,%�1-).0/
���������1�32%-��:4Z�1�a7:9<;>=5��@�$��5"A4#(�"%(�B6/

�5'�; �)-? %48�:"a�5-) �d "%$%75"�; 4�(�"#(�B�B
-)��"�dT��-)��; 4#(�"%(�BVC

E
E C
���1(�717A=?�#"�,%$1(�"1�#&%$A$���"%$) #4�7��%$�&�7#�175"%$? #"�*%$)�%$) %4#$5 a�:c
�>_����1$:_8$) #"87v*%(�"%(�,%�1-).0/
���������1�32%-��:4Z�1�a7:9<;>=5��@�$��5"A4#(�"%(�B6/

�! �dT��-)�<; 4#(�"%(�BDC
E

E C
(14�41,#$�(�"1�#&#$o;��! 
 �! �� �$).��! �,%$�(�"1��&%$o;\B�BDC
(14�41,#$�(�"1�#&#$o;>=?�#" 
 -?�#"�� �$?. =?�#"�,%$1(�"1�#&%$l;\B�BVC

E

�������%�1�32%-��54 7)$)" � (�&��#$�"�;>=?�%@�$��5"3"%(�&��%$�"aB+/
�)-) %4��:"a�?-) �f;��#-) #4��:"a�:-) aB!"#(�&���$�"�C

E

�������%�1�A=?��@�$%�5"��%$�" � (�&��%$�"f;\B3/
&%$�"1��&1 �"%(�&��#$�"<C

E

�#&a�:2#(�"%$��%$�&�7#�175"%$? #"�*%$)�%$) %4�$? 8�5c+-)�#" 
 �\ NC
�#&a�:2#(�"%$ �#-) #48�:"a�?-? �)-) %4��:"a�?-) <C

E C

FHGJIlK<M1OQP+R��fU À&V�HdM6VNO?M6RmGIRSBCGYHdM6V�\mM6XZA�ACGJPE ]X�^HdM6A�GY\QT�D4A�\mGJO?GIRQ\?¹GIRQHJXgD4A x

¨�� N



� ����� � ����� ��� �  ��� �|���N� � ���  � �
	���������� � 	 ���� �

�����������+()�a75"�&#(��5" ����(�7�7 �#$�" /
�������%�1�Z75"%(�"8�1�A=?��@�$%�5"Q'#$�(�"1��&%$o;>=?�%@�$��5"A�1()�%$#� 
 =?��@1$��5"0-)��@�BDC

�������%�1�Z75"%(�"8�1�3*%$)��$? %4#$) a�:cZ4#$)��$? %4#$) a�:c�;>=?��@1$��:"A�1()�%$#� 
�=?��@�$%�5"Q-)��@�BDC
E C

F�GkIlK<M1O0P+R	�LU �QTQR_^HLKM4GIA~TmBEXgoZXvBQ|DLP!XgD4A�O�DLP!D�M � BCGJP&\QGYTQV�HdM6VWOcM6RQGIR[BCG4scTQVWDWÁwTQD4o�jÁwTmGJPnHJDLPzD4HdBCGJP |Y ACBEXgHJDWM6T TQVWDN\QGJOcGIR�\?¹GIRQHJXgDFGd�wBCGJPzRQD x
')(��_(i� 
3 @�� 5�� ���01�@ 16¿ = 52�
µ{A�HdM6VNO?M6RmGIRSBCGIAnXgRQ\�Xv wXZ\QTQD4XgA:OcM]\mGIVeGIRSBJKDLMuACGJP�HdM6V � XgRQD4\mM6A�GIV b4P!D4\mM6AJscAEDLBEXgA�jh DL�JGIRQ\mM D4Au\mGJO?GIRQ\,¹GIRQHJXgD4ANHdM6VÂACGJPE ]X�^HdM6AWD4\mGIÁwTQD4\mM6A x �_DLP!D´M´GJh�GIXvBCM O?M]\mGaACGJPTQBEXgogXv�ID4\mMNM©HdM6VNO?M6RmGIRSBCG��6£]¢[£	�8� �[²m¢��w³ÁwTmG<O?GJP!V�XvBCG<XgRQXgHJXZD4ogXv�IDLP�TQV�b4P!DLhiM©HdM6VT�V�ACGIÁwT?¹GIRQHJXgDu\mGYM4O?GJP!Dc^HLKM4GIA~\mGFogXvb6Dc^HLKDLMu\QGf\mGJO?GIRQ\,¹GIRQHJXZD4AnD�AEGJPE wXC^HdM6A x 
:ACBED4A�ogX�jb6Dc^HLKM4GIA:O?Mw\mGIV ACGJP�TQR�Xg\QXvPEGIHJHJXgM6RQD4XgA,M6T � XZ\QXvPEGIHJHJXvM6R�D4XgA x � �yXgb6TmP!D � x � \mGIVWM6RQACBCP!DD�TmBEXgogXv�IDc^HLKDLMu\mGIACBCG<BEXvO?MW\mG<HdM6VWOcM6RQGIR[BCGfO�DLP!DWHdM6R]��b6TmP!DLPnTQV b4P!DLhiM�GIAEÁSTQGIVWDLBEX�j�ID4\QM©RQD �_Xvb6TmP!D � x . x � �_Xvb6TmP!D � xg¨ 3³\mGIVWM6RQACBCP!D�MuPEGIA!TQovBED4\mM©\QDWGd�]GIHJT_^HLKDLM�\mMHdM6VWOcM6RQGIR[BCG<h�M4P!VWD4\QM x
� 0�� " 	 ���fz$#�s�{���� ��� ���fz�� s {ly 	
x����
	 y�� z��x��z �

')(�º_(-* .0/21436587:9<;=?>@ 5� XgRQhiP!DkjlGIAEBCP!TmBETmP!Da\QG��QXgACBQ|M4PzXgD4A<DLOQPEGIAEGIR[BED O�DLP!D�HJD4\QD BEXvO?M�\mGWGIRSBEXg\QD4\mG�PEGJOQPEGdjAEGIR[BED4\QD]s�\mM6XgA�BEXvO?MN\mG<HdM6VNO?M6RmGIRSBCGIAJÅ
p TQV HdM6VWOcM6RQGIR[BCG~ÁSTQG&D4HdBETQDFHdM6VNMUTQV HdM6R � TQRSBCMfDLMUÁST�D4oQO?Mw\QGIV ACGJP�D4HdPEGdjACGIRSBEDLMw\QA2GIovGIVNGIRSBCM6AtG�ÁSTQG�O?Mw\mG�AEGJP2XgRSBCGJPEPEM4b6D4\mM&ÁSTQD4R�\mMnDLM&AEGIT<HdM6R[BCG_|T�\mM�q
p TQV�HdM6R � TQR[BCM´\mGaHdM6VNO?M6RmGIRSBCGIANÁwTmGa\mGJO?M6XgAf\QG³HdPzXgD4\mM6AUAJKDLM XgVFTmBQ|DL 4GIXgAFGÁSTQG<D4HdBETQD4V�HdM6VWM�D4HdBETQD4ogXv�IDc^HLKM4GIA&M6T�XgRSBCGJPEPEM4b6Dc^HLKM4GIA�ACM � P!G{M�HdM6R � TQR[BCM x

À�V�GIovGIVNGIRSBCM H!��DI 4G�O�DLPzD}D}M´AETQHdGIA!ACM \mGIACBED}GIACBCP!TQBETmP!D |G�D�O?M6AEA!X � XgogXZ\QD4\mGW\mGGJh�GIHdBETQDLP�\QXghiGJPEGIRSBCGIAuBEXvO?M6Au\mGHdM6RQAET�ovBED \QG}XgR�HJogTQAJKDLM�\QG}HdM6R � TQRSBCM6AJs&RQM6VNGID4\QDkjVWGIR[BCG4s�|G~XgVNO?M4PEBED4RSBCG&DfOcM6A!AEX � XgoZXg\QD4\mG�\mG � ovM]ÁSTmGIDLP�D4HdBEXv ]Xg\QD4\mGIA�DLBS|G<TQVWDY\QGIAEAED4AHdM6R�\QX�^HLKM4GIA�ACGJP& 4GJP!\QD4\mGIXgP!D x

:ACBEDACGIHw^HLKDLM DLOQP!GIACGIR[BED}MVNGIHJD4RQXgA!VNM}TQBEXgogXv�ID4\mM�O�DLP!D�GJhiGIHdBET�DLPWD}A!XgRQHdPEM6RQXvj�IDc^HLKDLMmsy\mGUVNMw\QM³D³ÁwTmGUD4A{\QXv 4GJP!AED4A~HJogD4A!ACGIA~O?M6AEAED4V
ACGJP<HdM6VNO?M6ACBED4A{DLP � XvBCP!DLP!XgDkjVWGIR[BCG<GIV�HdM6RQ\QXgHLKM4GIAnHdM6VNO�ovGd�mD4A x

')(�º_(i� !_¿-/ = 365�/$¿#" @ ;=?>@ 5
�yM4PYVWM4BEXv 4M6AY\mGUGd��HJX ¹GIR�HJXgD]s�GIACBCGIAfHdM6VNO?M6RmGIRSBCGIA<DLO?GIRQD4A{O?GJP!VWXvBCGIV�BCP!DLBEDLPFHdM6R]j\�X�^HLKM4GIA�ÁwTmG�AJKDLMYXgRQXZHJXgD4ogVNGIRSBCG$h D4ogAED4AIs[RST�V�\QD4\mM<VNM6VNGIRSBCM<O�D4A!AED4V D~ 4GJP!\QD4\QGIXvP!D4A

¨�� �



��� � � � ����� ��� �  ��� �|���N� � ���  � �
	���������� � 	 ���� �

�����������Z���1(�7�7 � $%75"%$Z$���"#$) %4�7+[�"#(�"a�1� ��&%()��9�/
�������%�1�Z75"%(�"8�1� '8�! �(��Q=5��@�$��5"��\ ��g��! Dg�C

�������%�1� � $�75"#$o;\B+/
=?��@�$%�5"�'8�)�)"#$�&�� �$?.6,a�)�?"%$�&�;\BDC
=?��@�$%�5" �)-) %4��� �$). ��-) %48�:"8�?-) <;\Bb/

���������1�b��-�-��1$�() �"%$%75"�;>=?�%@�$��5"6-)��@�BA/
[�c�75"%$:_�d -)�#"�dT��&a�! #"��: <;!g � $%75"�() %41-Qg\i#-)��@1iagVd�d�d g)BVC
&%$)"1�#&1 0-)�%@ �! 875"%() a�?$�-1'6[)"�&a�! � ���

;�; [�"�&a�! ��aB?-)��@�Bld 75"%(?&�"87����!"19f;:g � $�7:"%$8g)BVC
E

E C
=?��@�$%�5"0�1-�-)��� �$). ��-�-)����(%�5]�;\BVC
=?��@�$%�5" 7#�! #]��� �$).Q[��! #]�;\BDC

$��1��-)&�"�; '8�?�)"%$�&�
�,a�?�)"%$�&�d �! 
 �! aBVC
���! #]f; '8�)�)"#$�&�
�,a�)�)"%$)&�d �! 
 7#�! #]�
  1������BVC
���! #]f; '8�)�)"#$�&�
� ������ 
j�)-? %4 
  ����1��BVC
���)���\ #]�; '8�?�)"%$�&�
�,a�?�)"%$�&�de=?�#"�
 �1-�-)� 
  �������BVC

E

�������%�1�Z75"%(�"8�1�32%-��54 _a(��! <; [�"1&a�! �6(�&��87��	�8B+/
*%(�"%(),��1-).^�\ �f; *%()"%(�,��1-?.�B �#$�"<d '�$1(�"��#&�$o; � $�7:"%$fd �! 
� %$). � $�75"%$o; B�BVC
'#-�&�; �! #" � � 
fC ��
1()&��87od ��$) ��"19�C �:i1i8B

�! �dJ���a7:9<; (�&��87�� ���8BDC
E

E C

FHGJIlK<M1OQP+R�fU�� P!M4b4P!D4VWD � D4AEGID4\mM�RwTQV HdM6VNO?M6RmGIRSBCGYHdM6VNO?M6ACBCM x

¨����



����� � ������� ��� �  ��� �|���N� � ���  ���
	���������� � 	 ���� �

Loopback

Filter

Sink

Condition

Teste

>
>

 dados >
>

export

link

link

link

�yXgb6TmP!D � x .wÅ W XgDLb4P!D4VWD�\mG{GIACBCP!TmBETQP!DN\mMWHdM6VNO?M6RmGIRSBCG��m±Q¬k£]± x
� @�()2%( ��&%-)�����Nd 4#$:_8-<d � $�7:"#$b"�&%(�75"#$ � $�75"%$%73"%-�75"%$
� $�75"%(? %4#-+"�&#(�75"%$<d1d�d
� $�75"%(? %4#- � $%75"%$�7od1d�d
h:���%'�h � $�75"%$�7 &%$!_a-�2a�54�-<d
� $�75"%(? %4#-+"%-%75"%$<d�d1d

FHGJILKNM1OQP+RTS	�fU �nGIAETQovBED4\mMW\QGYTQVWDUGd�]GIHJT_^HLKDLMu\QMWHdM6VNO?M6RmGIR[BCG
�]±�¬0£m± x
G�D4AEA!XgV ACG�V�D4R[BJ¹GIV x À�VWD�BCP!D4RQAEXC^HLKDLM~\QG� 4GJPz\QD4\mGIXvPEM�O�DLP!D�h D4ogACM�|G�OcM6XZA2HdM6RQA!Xg\mGJP!Dkj\�D{XgRQHdM4PEPEGIHdBED x�� ACBED{ogXgVWXgBEDc^HLKDLM�|G&RmM{GIR[BED4RSBCMf\QGIACOQPEGJ�t|DL 4GIomO�DLP!D~BCP!DLBEDLP:HdM6RQ\�X�^HLKM4GIA\QG:XgRQHJogT�AJKDLM�\mG�GIovGIVWGIR[BCM6A2GIV HdM6R � TQRSBCM6A�GIAEBCP!XvBED4VNGIRSBCG$HdPEGIA!HdGIR[BCGIAJs6HdM6VWM�|G:M�HJD4ACMR�DNXgRmh�P!DkjlGIACBCP!TmBETQP!DU\mG{PEGJOQPEGIAEGIR[BEDc^HLKDLM©\mGY�QXgAEBQ|M4P!XgD4A x

� V PEGIoZDc^HLKDLM DLM6A�VWGIHJD4RQXgAEVNM6A � |D4AEXgHdM6AW\QG�GIACO?GJP!DG RmM4BEXv��HJDc^HLKDLM�Gd�mXgACBCGIRSBCGIAR�D ogXgRQb6TQDLb4GIV pQq[r]q8syGIACBCGIAUHdM6VNO?MSGIRmGIRSBCGIAFBCM4P!RQD4V O?M6AEAI|Y  4GIo$D HdM6VNO?M6AEX�^HLKDLM\mGHdM6R�\QX�^HLKM4GIAU\mG©GIACO?GJP!D GIV M4O?GJP!Dc^HLKM4GIAN\mG³\QXgA � TQR8^HLKDLMmsyRmGIHdGIA!AQ|DLP!XgD4AJs:OcM4PFGd�]GIVNO�ovMmsO�DLP!DFMNGIACO?GJP!DFOcM4P�VWD4XgM4P!XgD4A x � MWVNGIAEVNMUBCGIVNO?MNOQPEM4O?M4P!HJXgM6RQD4V D � D4ACG~O�DLP!DUD4Ah D4HJXgogXZ\QD4\mGIA�\mGY\QXZDLb6R�|M6ACBEXgHdM xÀ&V HdM6VNO?M6RmGIRSBCGYÁwTmG{HdM6RQHdPEGJBEXv�JGfTQVWDUHdM6RQ\QX�^HLKDLMNO?GIogDFÁwTQD4o,HJogXvGIRSBCGIA�O?M6AEAED4VDLb6T�DLP!\QDLPW\mGJ 4G�HdM6RQHdP!GJBEXv�IDLP�M´ACGJPE ]X�^HdM�Q¢ �L£ �[±[²��m±[²^� �_Xvb6TQP!D � xg¨4¨)�zx � RmM4BEX��QjHJDc^HLKDLM |GNhiGIXvBEDaDLBCPzDI �|GIAF\mMaACGJPE ]X�^HdMa\mGIAEHdPzXvBCMaRQD �_Xvb6TmP!D � xg¨�� sy\mGIA � ogMwÁwTQD4RQ\mM©BCMLj\�D4A�M6A�HJogXvGIRSBCGIA�GIVeGIACO?GJP!DNAI|Y RQHdPEM6RQDfG<RmM4BEX���HJD4R�\mMUBCMw\mM6A�M6A�HJogXvGIRSBCGIA�GIV GIACO?GJP!DD4A!AI|Y RQHdPEM6R�D xÀ&V HJoZXvGIR[BCGYOcM]\mG~GIACO?GJP!DLPnÁwTmG<TQV�DNHdM6RQ\QX�^HLKDLMWACG � DN 4GJP!\�D4\mGIXvP!D]Å
p TmBEXgogXg�ID4RQ\mMUMuV |GJBCM]\mMu\QG<GIACO?GJP!DWAI|Y RQHdPEM6RmMWÁwTmG � ogMwÁwTmGIXgDUD�D4HdBEXg wXg\�D4\mG<DLBS|G

¨�� �



����� � ������� ��� �  ��� �|���N� � ���  ���
	���������� � 	 ���� �

�������������! #"%$�&�'#(��)$ �%(��:"%[�$)&�2%$�&Z/
����� 7:��$�&#(07���! a�5&#-) �(
�������%�1�32%-��54 75c� a�:9#&%-? �-)�a7 �%(��:"�;\B�"19�&%-).a7��! �"%$�&�&1�1�#"%$14 � �8�)$)�1"a�5-) <C

����� 7:��$�&#(Z(�7�7���! 8�5&%-) �(
�������%�1�32%-��54Q(1414��875c1 8�:9 �%���5$) #"�;	��75c� 8�:9���(%�:" �����5$) 1"Q�)��� 
 ��(��:"#[�$�&�2%$)&+.a7#BDC

�������%�1�b��-�-#��$�() �"%$�7:"�;\BVC

�������%�1�32%-��54Z&%$!_a-�2%$
��75c1 a�:9 �%���?$) 1"�;���75c� a�\9 ��(%�:" �%�#�?$) 1"��)����BVC
E C

FHGJILKNM1OQP+RTSLSDUXW GIAEHdP!XC^HLKDLMu\mG<ACGJP! wX�^HdM6A�O�DLP!DUGIACO?GJP!DNAI|Y RQHdPEM6RQDUM6T�D4A!AI|Y RQHdPEM6R�D x
�������������! #"%$�&�'#(��)$���75c1 a�:9���(��:" �#���?$) #"A/

���� -�"a�5'��1�)(�����(1-A(�7�7���! a�5&%-? �(
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E C

FHGJILKNM�O�P+R S8mfUXW GIA!HdP!X�^HLKDLMu\QG<ACGJPE ]X�^HdMWO�DLP!DNHJoZXvGIR[BCG<\QG{GIACO?GJP!DND4AEAI|Y R�HdPEM6RQD x
DWHdM6RQ\QXC^HLKDLM�ACGJP� 4GJP!\�D4\mGIXvP!Daq

p HdM6RQHdPEGJBEXv�ID4R�\mM³M³AEGJPE wXC^HdM©\mGIA!HdP!XvBCM³RQD �yXgb6TmP!D � xg¨�� GUPEGJb6XgACBED4R�\mMLj-ACGNTmBEXgogXvj�ID4RQ\mMWM6AnV |GJBCMw\mM6A&O�DLP!DUGIAEOcGJPzDND4AEAI|Y RQHdP!M6RQD x|� GIR[BJKDLMf\QXgACO?M6RQX � XgogXv�ID4\mM�TQV�HdM6R � TQRSBCM{\mG�HdM6VNO?M6RmGIR[BCGIA:TmBEXgogXvBQ|DLPzXvM6A�ÁwTmG�HdM6R]jHdP!GJBEXv�ID4V GIACBCGIA&ACGJPE ]X�^HdM6AJÅ
p TQV HdM6VNO?M6RmGIRSBCGYHdM4PEP!GIACO?M6RQ\mGIRSBCG<DWTQVWDNHdM6RQ\�X�^HLKDLM�DLBQ|M6VWXgHJD�ÁSTmG|GfRmM4BEX��QjHJD4\QDW\mM�Gd�wBCGJP!XgM4P?q
p HdM6VNO?M6RmGIRSBCGIA�ÁwTmGnHdM6R�HdPEGJBEXv�ID4VeD4A:M4O?GJP!Dc^HLKM4GIA�oI|M4b6XZHJD4A$\mG&HdM6R � T�R_^HLKDLMfG�\QXgA�j� T�R_^HLKDLM�ACM � P!G<TQV ÁST�D4ogÁSTQGJP�HdM6R � T�R[BCM�\QG{M6TmBCPEM6AnHdM6VWOcM6RQGIR[BCGIA5q
p TQV�HdM6VNO?M6RmGIRSBCG�ÁwTmGNHdM6RQHdPEGJBEXv�ID�DaHdM6R�\QX�^HLKDLM�\mGWTQV�D©V�D4XvM4P!XgD©GIRSBCPEGWTQVHdM6R � TQR[BCMu\mG<ÁST�D4XgAEÁwTmGJP�M6TmBCPEM6A&HdM6VNO?M6RmGIR[BCGIAnACGJPn 4GJP!\�D4\mG x

� ACBCGIA�HdM6VNO?M6RmGIRSBCGIA�O?Mw\QGIV GIRSBJKDLM�ACGJP�HdM6V � XgR�D4\mM6A�O�DLP!DUGJh�GIHdBETQDLPnHdM6RQA!TQovBED4A�\mGP!GJOQPEGIACGIRSBEDc^HLKM4GIA&\QG<�QXgACBQ|M4P!XZD4A x
')(�º_(iº � ¿ @�� / 5��014¿ = 5
� ACBJKDLM�D4XgR�\QDN\QXgACO?M6Rt|Y  4GIXgA$\QM6XgA�HdM6VNO?M6RmGIRSBCGIAnÁwTmG{O?Mw\mGIV AEGJPnTQAED4\mM6A�O�DLP!D]Å
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E C

F�GkIlK<M1OQP+R S ��UXW GIA!HdP!X�^HLKDLM�\mMuACGJPE ]X�^HdMNO�DLP!DNRmM4BEXv��HJDc^HLKDLM x
p GJBEXgÁwTmGJBEDLP<TQVWD©ÁST�D4ogÁSTQGJP�HdM6RQ\�X�^HLKDLM©HdM6V�T�V�M �m� GIHdBCMms�ÁwTmGFO?Mw\mGFACGJP{HdM6R]jAEXg\mGJPzD4\QD³D�Xg\mGIRSBEX���HJDc^HLKDLM�\mM �CHJT�ovO�D4\mM �³O?M4P<DaHdM6RQ\QXC^HLKDLM HdM4PEPEGIACO?M6RQ\QGIR[BCGACGJP�h D4ogAEDaq
p PEGITQRQXgP�XgRQhiM4P!V�Dc^HLKDLMUAEM � PEG{ÁST�D4XgA�M6A�HJTQovO�D4\mM6A�\mM � ogMwÁwTmGIXvMF\mG{D4HdBEXv wXZ\QD4\mGIA x

� ACBCGIA�|TQovBEXgVNM6A:AJKDLMFT�AED4\mM6AJsSOcM4P$Gd�wGIVWO�ovMmswO�DLP!DYDfDI 4GJP!Xgb6TQDc^HLKDLMN\mG&HdM6RQ\�X�^HLKM4GIA$ÁwTmGogGJ kD4V DLM � ovM]ÁwTmGIXvM�\mG�D4HdBEXg wXg\�D4\mGIAY\mG�GIR[BCPEGJb6D}\mG�VWGIRQAEDLb4GIRQAYGuHdM6RQACGIÁwTmGIRSBCGdjVWGIR[BCGYD�\mGIACO?M6ovGJBEDLP�VFTQ\QD4R_^HJD4A&\mG{ wXZACBED x
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� 0! " 	 ������� � �x��z �
� ACBCGaHJDLO�|Y BETQogM�DLOQPEGIAEGIR[BED´D4ovb6T�RQAYh�P!DLb6VNGIRSBCM6AN\mGaH,|M6\QXvb4MÁwTmGaXgogTQACBCPzD4V�DTmBEXgogXvj�IDc^HLKDLM \QM������	��
��O�DLP!D}\QXvh TQAJKDLM}\mG³VNGIRQAEDLb4GIRQANHdM6V \�Xv 4GJP!AED4AFÁST�D4ogXg\QD4\mGIAF\mGAEGJPE wXC^HdM x�� KDLM�RmMaGIR[BED4RSBCM�DLO?GIRQD4A~Gd�]O�ovM4PzD4\QD4A{D4ovb6TQVWD4AY\QD4A{O?M6AEAEX � XgogXg\QD4\QGIA�\mM6AHJDLP!PEGJb6D4\mM4PEGIA�b4GIR�|GJP!XgHdM6AIswR,KDLMFACGIRQ\mMfO?M4PEBED4R[BCMfBCM6VWD4\QDYGIV HdM6RQA!Xg\mGJP!Dc^HLKDLMFD<O?M6AEA�j� XgogXg\QD4\QG&\mG<GIA!HdP!XvBEDN\mG<HJDLPEP!b6D4\mM4PEGIA&GIACO?GIH4|Y ��HdM6A x

� V BCM]\mM6A$GIACBCGIA�Gd�wGIVWO�ovM6A:D4A!AETQVNGdj-ACG�ÁSTQG&D< LDLP!XI|DL 4GIo�� WPEGJO�PEGIACGIRSBEDfTQV ACGJPCj ]X�^HdM{\mG$��T]�]M�\QG�\QD4\QM6A8HdM4PEPEGIACO?M]\mGIRQ\mGIRSBCG�D~TQV�DnO�XZog�QD�\mG�OQP!M4BCMwHdM6ovM6A8DLO�PEM4OQP!XgDkj\�D x ·�M6RQA!Xg\mGJP!Dkj-ACGfD4XgRQ\QDuD�Gd�mXgACBJ¹GIRQHJXgD©\mGFTQVWDu kDLP!X |DL 4GIo2XgRSBCGIXvP!D �uÁSTQGYh TQRQHJXvM6RQDHdM6VWM�TQV HdM6RSBED4\mM4PuG�T�VWD´HdM6ovGIHw^HLKDLM ���6±4§)ÁSTmGaGIRwTQVNGJPzD´M6ANOQPEM]HdGIAEACM6A�\mGIACBEX�jR�DLBQ|DLP!XvM6AW\QD4A�VNGIRQAEDLb4GIRQAWGIR[ ]XgD4\QD4A x �  kDLPzXI|DL 4GIoX�]¢6£m¢ HdM6RSBS|GIVÂM´M �]� GIHdBCM ÁwTmGHdM6R�ACBEXvBETQX,DWVWGIRQAEDLb4GIV�D�ACGJPn\QXvh TQRQ\�Xg\QD x
� 0$1 ��y z�� y��\y � z � s
À�V HJDLPEPEGJb6D4\mM4PN\QD�HJD4VWD4\QD}\mGN��D � XZogXg\QD4\mGNGIAEOcGIHJXv��HJD�HdM6VNM}O�DLPk¹D4VNGJBCP!M6AJs8PEGIA�jO?GIHdBEXv LD4VNGIRSBCG4Å

p TQV HJDLPEP!GJb6D4\mM4PnO�DLPzDNDWHJD4VWD4\QDWXZRmhiGJPzXvM4P��:q
p TQVWDNXg\QGIR[BEX��cHJDc^HLKDLMWO�DLP!DNDWVWGIRQAEDLb4GIVbq
p TQVWDNHdM6R]��P!VWDc^HLKDLM�\QDWPEGIHdGJO8^HLKDLMu\QG{M6TmBCP!D4A�VNGIR�AEDLb4GIRQA5q
p TQVWDNHdM6RQ\�X�^HLKDLM�\mG{GIRSBCPEGJb6Daq
p TQVWDNHdM6RQ\�X�^HLKDLM�\mG{BCGJP!V�XgRQDc^HLKDLM x
����������� �"!�"!$#%�"&('*)"+(,-� .#0/�01%!�"23,�1%!41%&��-�0�(�"!$1%!5��16#7�8,4,�1%)9�"�(�",;:16<9=3>9>?+(�@�BA91%C�D�+(16�?#7���@�0� ��(1E'*�"F GIHIGJ� �"�(1K:1L�;#7���@�0�(�;�@�"GI!6F*��GNM �O#%�0�P#%�"& #Q,�1Q��GIC7� .#0/�"�@��FR1Q,4�-�3S
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F�GkIlK<M1O	
vR SDU À�VWDWVNGIR�AEDLb4GIV�RwTQV HJD4RQD4o2XgRQAEXgAEBCGIR[BCG x
� 2%$) #"^�:4��� �$). =? %$ � 2%$) �"�; -��54 
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FHGJILKNM�O	
vRnmoU À�VWDNVNGIR�AEDLb4GIV�\mGYGIR[BCPEGJb6D�DLBQ|M6VWXgHJDWG<�&|DL 4GIo x
� �yXgb6TmP!D.6 xg¨ DLOQPEGIACGIRSBEDFDY\QXvh TQAJKDLMf\mG&TQV�DYVNGIRQA!DLb4GIV RwTQV HJD4R�D4o�XgR�AEXgACBCGIR]jBCG� x�Ã GIACBCG³HJD4ACMms�HJD4\QD�VNGIRQAEDLb4GIV BCGIV HdM6VNM}XZ\mGIR[BEXv��HJDc^HLKDLM BCM]\QD D�ACGIÁwT?¹GIRQHJXgD\QGUVWGIRQAEDLb4GIRQA~OQP!Mw\QTQ�IXg\QD4A&OcGIogM©VNGIA!VNM³OQPEM]HdGIAEACM x ·�D4\QD³VNGIRQAEDLb4GIV HdM6Rm��P!VWDD4XZRQ\QDYDfPEGIHdGJO8^HLKDLMW\QG&BCM]\QD4A�D4A�AETQD4A$OQPEGI\mGIHdGIAEAEM4P!D4AJs]MNÁSTmG�RQDfOQP�|DLBEXgHJDfBCGJP!VWXgR�DYDA!TQDUPEGJBCP!D4RQA!VWXgAEAJKDLM x� �yXgb6TmP!D.6 x � DLOQPEGIACGIRSBEDFDf\QXgh�TQAIKDLMY\mG&T�VWD<VNGIRQA!DLb4GIV ��|DL 4GIo�G~DLBQ|M6VWXgHJD]s]M6TAEG � D]scXgR[ ]XvBQ|DL 4GIogVWGIR[BCGfGIR[BCPEGJb6TQGfDWBCM]\mM6A&M6A�OQP!MwHdGIAEAEM6A&HdM4PEP!GIHdBCM6A�AEG<hiM4P�GIRSBCPEGJb6TmGO?M4P³D4ovb6TQV�OQPEM]HdGIAEACMms&HdM4PEPEGIHdBCM�M6T�R,KDLM x � DLP!D M GJh�GIXvBCM |GGIACO?GIHJX���HJD4\QD HdM6VNMHdM6R�\QX�^HLKDLM OQP]|GJ ]XgD�`D GIR[BCPEGJb6D]s&D´PEGITQRQXlKDLM \mG TQVWD´V�D4XvM4P!XgD´\mG�HdM6R]��P!VWDc^HLKM4GIA©\mGP!GIHdGJO8^HLKDLM x

� 0�� � ��� s:%
µ�HJDLPEP!GJb6D4\mM4P�HdM4PEPEGIAEOcM6R�\mGIR[BCG�`DHJD4VWD4\QD´\QG©GIRSBCPEGJb6D´M4Pz\mGIRQD4\QD�PEGIHdG � G�HdM6VNMO�DLPk¹D4VNGJBCPEM6AJs�PEGIACO?GIHdBEXv LD4VNGIR[BCG4Å

p TQV HJDLPEPEGJb6D4\QM4P�O�DLP!DUDNHJD4VWD4\QDNXZRmhiGJPzXvM4P$P!GIACO?M6RQAQ|DL 4GIo?O?GIogDfGIR[BCPEGJb6DN�&|DL 4GIo q
��� 1Q,��31%#�.#0/�"����S ��S ��S
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FHGJILKNM�O	
vR��fU µ~P!\mGIV ��� �yµ x
��� � 75"%(14#- �%�1-)��(#�
� 2%$) #"#[�$�"�() �"%$�7 �� %$). � 2%$? #"%[�$�"f;\BVC
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FHGJIlK<M1O	
vR���U µ�P!\QGIV HJD4TQAED4o x
p TQV HdM6R � TQRSBCM¸\mG´h�P!DLb6VNGIRSBCM6A�\QG �QXgACBQ|M4P!XZD)h�TmBETQP!D]s&O�DLP!D�M4P!\mGIR�Dc^HLKDLM¸GIVPEGIogDc^HLKDLMuM6TmBCP!D4A�GIRSBCPEGJb6D4A5q
p TQV hiPzDLb6VNGIR[BCM<\QG��QXZACBQ|M4P!XgD&ovMwHJD4o]HdM4PEP!GIACO?M6RQ\mGIRQ\mMN`D~Xg\mGIRSBEX���HJDc^HLKDLM{\QD~VNGIR]jAEDLb4GIVbq
p TQV�HdM6R � TQRSBCM�\QG�h�P!DLb6VNGIRSBCM6Af\mG©�QXgACBQ|M4PzXgDaovM]HJD4o s2O�DLP!D�M4P!\QGIRQDc^HLKDLM�GIV�PEGdjogDc^HLKDLM}`DW\�Xvh�T�AJKDLM x
� \QXvh TQAJKDLM \mG´TQVWD VNGIRQAEDLb4GIV HdM6V�M4P!\mGIRQDc^HLKDLM ��� �2µ |G´DLOQPEGIACGIRSBED4\QD�RQD

�_Xvb6TQP!DL6 x �wxaÃ GIACBCG³HJD4ACMms8R,KDLM |G©TmBEXgogXg�ID4\QDaRmGIRQ�wTQVWD�\QGJOcGIR�\?¹GIRQHJXgD³GIV PEGIogDc^HLKDLMD©M6TmBCPzD³GIR[BCPEGJb6D]s2DLOcGIR�D4A{TQV
\mGJO?GIRQ\?¹GIRQHJXgD©GIV
PEGIogDc^HLKDLM�D©BCM]\QD4A{D4A{VNGIRQA!DLb4GIRQAO�Pw|GJ wXgD4VWGIR[BCG<GIV�XvBEXg\QD4A�O?GIovMWVNGIA!VNMNOQPEM]HdGIAEACM x� M4P!\mGIRQDc^HLKDLMHJD4TQAED4o s_DLOQPEGIAEGIR[BED4\QD}RQD �yXgb6TmP!DL6 x � XgVNO�ogXZHJD©ÁwTmG©D Xg\mGIRSBEX��QjHJDc^HLKDLMf\mG�BCMw\�D4A8D4A�VNGIRQAEDLb4GIR�AJs6BED4RSBCMY\QXvh TQRQ\QXZD4A�HdM6VNM{GIRSBCPEGJb6TmGIA�AEG � D~PEGIT�RQXg\QD]sLMÁwTmG |G~hiGIXvBCMUGIV ¢4¯]£m±�¬ x�� A!ACG�HdM6R � TQRSBCMN\mG~hiPzDLb6VNGIR[BCM6A�\QG~��XgACBQ|M4P!XgDfovM]HJD4on|G~GIRSBJKDLMTQBEXgogXv�ID4\mMNHdM6VNMu\mGJO?GIRQ\?¹GIRQHJXgDN\mG{M4Pz\mGIV O�DLP!DND�VNGIRQAEDLb4GIV�\QXvh TQRQ\QXg\�D x
¨ � 3



� � � � � �  � �� � � � � � ��� �

� 2%$) #"^�:4��� �$). =? %$ � 2%$) �"�; -��54 
� �$?.^=5 �$�[�$��o; i�i8��B1BVC

�#-) #"%(��! �$�& �:4�7 �� �$?.��%$��5"#-�& �#-) �"%(��! �$)&�;\BDC
�54�7ode(�4�4 � �1$!_a$) #"�;  %$). ,1�#"��#&%$ � 2#$) #"�;:g?�)-�-)]8�?$8g 
�"�&���$�B�BVC

_V� �� �$?. =)&#4#$�&��1���)"a���)(�75"�;J_D� 
 �54�7 
 �:4 
  �������B

�:9�dT���87:9<;T_V�ld �)(�&�&1cf; 41(�"%(�B1BDC

FHGJILKNM�O 
jR �fU µ�P!\mGIVeBCM4BED4o x
�yXZRQD4ogVNGIRSBCG4s�D �yXgb6TmP!Db6 x � s?DLOQPEGIACGIRSBEDuDu\QXvh TQAJKDLM�\QGYTQVWDWVWGIRQAEDLb4GIV�BCM4BED4o�jVWGIR[BCGNM4P!\QGIRQD4\QD x � DLPzD³MaGJhiGIXvBCMms~|GuTmBEXgogXv�ID4\QM©HdM6VNMaO�DLPk¹D4VNGJBCPEM�TQV�h�P!DLb6VNGIRSBCM\QGF�QXZACBQ|M4P!XgDNh TmBETmPzDuHdP!XZD4\mMuHdM6V�TQV�Xg\mGIRSBEX���HJD4\QM4P�DLP � XvBCP�|DLP!XvM�GUT�V� LD4ovM4P~oI|M4b6XgHdM 4GJPz\QD4\mGIXvPEM x

� 0	� � s�{ � �z � ������� � u �
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�WTQAED©TQVWD©D4ovb4M4P!XvBEVWMu\mGUHdM6RQACGIRQAEM � D4AEGID4\mM³GIV�\�Xvh�T�AJKDLM % � Hz� .1032ÁwTmGWRQDaD4T�Ad¹GIRQHJXgD�\mGNh D4og�QD4A<OcGJPzVWXvBCGNH!�mGJb6DLPFD�TQVWDa\QGIHJXgAJKDLM HdM6V DLO?GIRQD4AY\QTQD4ABCP!MwHJD4A&\mG<VNGIRQAEDLb4GIR�A x� \QXZHJXvM6RQD4ogVNGIRSBCG4s,GIACBED�HdM6R�HdPEGJBEXv�IDc^HLKDLMD4AEAETQVNGNÁwTmGNBCM]\mM6A{M6A{OQP!MwHdGIAEAEM6A<HdM4PCjP!GIHdBCM6A�GJh�GIHdBETQD4V TQV R�|TQVNGJPEM{XgoZXgVWXvBED4\mM~\mG�XvBCGJPzDc^HLKM4GIA:\mM<D4ovb4M4PzXvBEVNM<\mG�HdM6RQAEGIRQACMmsHJT�VNOQP!XgR�\mM�D³GIACO?GIHJX���HJDc^HLKDLMa\mMaACGJP! wX�^HdMa\mGNHdM6RQAEGIRQACMaD4AEAETQV�Xg\QD©HdM6VNMaO�DLPEBCGN\mMVWMw\mGIogMWRQD � GIHw^HLKDLM �wx �wx�4wx
� V � M4PzD�GIACBED�O?M6AEAEX � XZogXg\QD4\mGUR,KDLM�BCGIRQ�QD}AEXg\mM�Gd�]O�ovM4PzD4\QD]s_BED4o$HdM6VNMD4HdM6RSBCGdjHdGFHdM6V�M6AnPEGIAEBED4R[BCGIA&OQPEM4BCM]HdM6ovM6A�\mGIAEHdP!XvBCM6A�RmM©·�DLO�|Y BETQovM 0NGIACBED©HdM6RQHdPEGJBEXv�IDc^HLKDLM¾|GO�DLP!D4VNGJBCP!Xv�t|DL 4GIolswO?M6XgA�M6A�HJDLPEP!GJb6D4\mM4PEGIA�TmBEXZogXv�ID4\mM6A$\mGJO?GIRQ\mGIVÄBCMw\QM6A�\QMUHJDLP!PEGJb6Dkj\QM4P~TQBEXgogXv�ID4\mMuO?M4P�HJD4\QD©OQP!MwHdGIAEAEM©O�DLP!D�h DL�JGJP<D©OQPEM4O?M6ACBED©XgRQXgHJXZD4o s�ÁwTmGFOcM]\mGUACGJP\QGd��RQXg\mMFO?GIogDNDLO�ogXZHJDc^HLKDLM x
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p MuR~|T�VNGJPEM�Xg\QGIR[BEX��cHJD4\mM4P&\QD�PEM6RQ\QD]s�MuÁwTmG<O?GJP!VWXgBCG<O?M4PnGd�]GIVNO�ovM�HJD4oZHJTQogDLPÁST�D4o,MWHdMSM4Pz\mGIRQD4\mM4P�HdM4PEPEGIACO?M6RQ\mGIRSBCG#q
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p HdM6R � TQR[BCM6A�O�DLP!D�PEGITQXgR�XvPyXZRmhiM4PzVWDc^HLKDLM~PEGIogDLBEXv LD~DLM<GIACBED4\mM<\mM6A_P!GIACBED4R[BCGIA:OQPEMLjHdGIAEACM6A5q
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V 0�� V z ���fs ��z �����fs�{
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