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�U�@� �L�Æ���(�Á�|�U�@�z� �|�U�@� x|x �O����� { �+���@�U� � wyx|x ���U�z�+�§�(�¬« ¦ �|� ¸ x � { �(� { �|�@�����U��� x ¨ w �U�(�
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�F� � } �d�|�+� { �B�+�z�[�+� } � ~w �U�(� { �+�z� � x|{ �B�+�¬�k��� � } � } � w � {d� �d�+�z�+�O�F� {d} � ~w ¢)�U�U�U«



Ä � ������	 ������� �������
����	�
 ���

� Q �|�§�B� x �k��� � } � } � w �CF 	 � w � } � T ����� � } � } � w � 	 H!
Q �|�§�B� x �k��� � } � } � w ���U� x �U� }�{ �z���Ã�Æ� � �y�§�@�U���U� { �U�z�+�U�d�|�y�(� ¦ �§�@����� { �|¢ �6�+�d�£�(�|�U (� x �U�+�Q �|�§�B� x « ¦ �z� Q �|�d��� x �+� }¥{G} �(�U�+���z�
±a���U�+� { ���U�z��� } �+�
� w �
���U�y� x ~wy{G} �(� w �U�(� {G} �§��� x �Æ�G¨
} �|���+� ± } � ~w ¢��@�U�y�+� w �U�+�³� x|{ ± � � }  (�+���³�|�d��� x ��� � �§�(�|�+� �:�¥��� � ~�U�y� x � w �@�+�`±a���L�Æ� � � x �
� w � �U�|��� } �U¢£¢Ã��� } � x�} �(� �:�Æ� � � ~���@�+�§�i«

� ~�U�Â�U�z�Y�y� { ���U� x �U�+� } �+� ����� � } � } � w � { ��� } �(��� Ta� {G} �z�+�§�(���|���U�(� �V� } �(�¥� } �U�Â���(�|�U�Y�(�|�U�@�+� }§x �z���U�+�
¦ ��#L�U� } � w �U�+�¬«k©ª� { ��� {§w �U�@�+�§�³�U�(� ~� �B�+�d�����U�� (�³� { ���U�(�&¸ x � { �+�a¨V�@�U� Q wyx ���(�U�k��� � } � } � w ��� {d}
�U�|�  �+�U�¬«

��� ��
 �#������� �����1��� 3�� -70C(7;E�%- *"����� & (7$#�%69�%-7����� � 2 �%- * ,"- .�0 *�$#2 0�2 $#,"- �
	 !�0�� �%-�� 0	*�$#2 0�2 $#,"-�,�� �%-
!�$�-��
������� ,"!��"�%-���0	*1$#2 0�2 $�,"-�,�� �%- � �%&)(12������ 89&)(7$'&)(12���0 *�$#2 0�2 $#,"-��� $#2 2 � !�$�-��
�����58�3�� ������0 *�$#2 0�2 $#,"-

�� $�2 2 ��� �%& (�2�������� $#��� �%!���0 *�$#2 0�2 $#,"-� 37-12 �%-����70C3��! #"�"%$&�7;E$#2'�� �%37-567!�$�& (9���)( �%-9�%(7;E$#�"35-9�



���'��� � �� � ���=� � 	 � �
� 
 � � Å

�! "�! �� � 4C=�� ;>9 P 46NC\[7:N W67V9 �$JRQF;ªK@J�KU;GM[N

�����a� } � } � w �'�B�+�+�z���L� {d{d} �@�+� �S� � } �§�z�+� �U�U� Q �|�@�+� {G} ���@���+�z�U� { ¯� w # xz{ �U�U� {dw ¢£� } ���U���
�U�(� Q �|�d���U�U� { �y�¥�����(�|�U�(�½± } � ~w ¢��U�U� { ¢Ã� { ���U�z�U��« ¦ �+���S� � } �§�z�+���+�z�U� { �U¢ {d} � ~w ¢ } �+��¯�� w ¨
# xz{ �³�z�§� } �(�U�U�+�@ +�|� x|x �d�+�U�U (�|�(� } �U�U� �U�+� Q �|�@�+� {G} ���@�
�(�§� ~w � } # ´�·�¿%$ «<¡��|�U���S� { �L���@¢Ã��� {G}
�U�z� 	 �B�+�y�z�U�U�+�@�U� �����a� } � } � w � 	 «b»F�z�+���B� } � ~��� } �L� { ����� � } � } � w � { ���+�U�z� } �[�+�@�|�y�(�Ã� x|{ ºyÀ��
�U�(�F¯�� w # x|xT~���U�y�Æµa�@�+�³�S� � } �§�z�+� { ���(�z�[�+� } �k���@� �@�+� Q �(� } ���(�¬�k���a� } � } � w � {d� �§�(�|�(�Y± } � ~w ¢��@�U�
�U¢��U� {  (� ·ÆÀ�� ~�U�B�+� {d} �+�|���+� # ´�·�¿ $ «@�F�  �+�d�U�+¢ � ~w �U�U�+� �+� w �§¢£�C�|� {d} � } � w � ~���§�F�S� � } �§�z�+� { ¨
{ �����O���U���U�U���+� ��� � } �§� } �(� # · $ « ¦ �z�&©ª� {G} � } � w �L�Æ�§� }�~� } �U�+� ����� � } � } � w � } �d� }d} �L���B�+�[�|� �F�a¨
� ~���@�y�|�y�Æ�+� } �@� { ����� � } � } � w � {d} ² �U{ ¢Ã�(�U� w �U�(�Ã�[�+�U�z�y�+�Ã�U�+� }¥x �z�����z� ¡�� { ���U�+�z� �@�U�Uµ { �|�(�U�
��� � � } � x ´ « ´ « · « ¦ �|�³� T � �+�§�z¢Ã�(� } � xzx �+�§¢£� }d} � xz} �(��± } � w �U�L� x ¨ �¬��� x �+� ��~�U�[�|� {G} � } � w � ~�Æ�]�k��� � } �|�!¨
�§�(�U�U�)± } � ~w ¢��U�@�y�+� x �|�+���+� �|¢ ¸O�+�d�+�z��� � w � À��z´�� D�� � À	� º # º�Ä $ µ # Å�¿3$ µ # ´y´�¿ $ «
�����a� } � } � w � } �§� }§} �|���+�z�U�+� v �|� x  ��Æ� x � w � ��² �U�§��� x � { ���U�(� ��� { ���@�|�U�(� �U�@� ±�² {G} �(¢Ã�(� ��� � µ
�³�|�½ �« ¸S«�¯��U¢ � �+�iµ Q � {d{ �+� } �U�d�U�|�@�+� w �U�+�S±a���U� ¹i{�� � w � � x|x �(�§�¬«L� x|{ � wyx �y�C� w � ����� � } � } � w �
� w ¢Ã¢ } � {  +�������a� } � } � w � { �+� wy{ � w �¬µ Q �|�d���U�U� { �y�¥���a�y�+� x � {G} �(�¬µV¤6�+� ~�Æ� { ���U�(� }¥{d} �+���U�U�
�U�U�
¢£�+���L���@� { ���@�+��±a�����³�z�U�y�U�U���+�¬« ¦ ���B�+�R� {G} �U�|��¤6� � ���U�³�U� { �F� � } �d� } �(� { � w � ����� � } � } � w � { ¨
�+� wy{ � w � �B�+�6¯��U¢ � �(� �O� { �(� }§x �z�����y� ~w� �(� � x|{ ���(�C�:�U�§�U�z�U�+�iµÁ�L���U�z� ����� � } � } � w ��� x � { �(�
�[�+�y�(� �U� { ��wy{ � } �z�y�(� ¦ �d�U�����y�¥�Æ�U�|�(� } �+� ���(�[� ~w �U�+�d�+� ¦ � ~�U�����(��� wyxzx ���@�|�+�d�+�¬«i�S�U�U� x �U�@�U�
´ « º  +�+�z� } �U�z�6�Æ��� � } � } � w � { ���(�U�|�U� } �C¡�� wy{ � w � ��� �+�|�@�+�Y�:�U�§�U�z�U�+� { ���L��� � � x «

� � ��
�#������� ����"1�7.�0 *�$#2 0�2 $#,"-�� ��� , � $#,"- 0C- �%$�-9��� .�0 �5!�0C-12 39��� $�-9�%- � & (70C3���%! �

�����a� } � } � w � �L� } �Æ���(�Ã�Æ�U��� �+�G� ~�U� { ��� } ���S� { �³�|�d���U�U�y�(�¬«[± w �k���U� ����� � } � } � w � �z��¡��|� ¨
{ � �§� }  +� ~� { �+��� w �Ã�U�z�§�(� } �+�z� { � �d� }  +�+�@�U�+� ¦ �|� { � x ¨V�U�@� % }d}¥w ¢ w�}¥w �§�+�) +�£�+�|�@�+�Â�y�(�§�B� {d{ �+� } �(�
± � �§��²a�@� x �@�U�U� ��~�U�U�d�+�¬µ(�Á� {V{ �|���½��� � �U�+�½�L����� � wyx �y�(�U�U�(� v �+�§�@�§�+�@� �@�U� { � � w  (� {§{ �U�U� {§w ¢Ã� }



S � ������	 ������� �������
����	�
 ���

�@�|�F±a���L��� {d}¥wÆ¹ �U� x �U�@�U�)�Æ� { �³�z�§� } « �����a� } � } � w ���³�z�§�&���U���&���+ +�z� x�}  (�U�]�S���Á� {§{ �(�§�d�+�|�@�|�y�U�@�
�@�U� �|� �U�+�F�
�(�U�| (�|� } �(���U�U�z�&�+�z�U�y� { � }   } «

¸[�+� ���d�+� { � x � �U¢ � �(� } �§� }§} �����a� } � } � w ���z�&�+� {d} �+� �R�z�U�|�`�����@�+� ±a���U��� � � x �&�U� { � w�} �z�+�§�(�U�U�(�
�V��� � �¥��� { ��� � « ¦ �+� ����� � } � } � w � {  (� {d} ���U���(�|�U�(�Á¯��U¢ � �F�³�|�§� ~�U���(�Á�U�(� V ¯]±@»³¨ Q �(� }�� �B�!¨
{ ���U�§�z�+�B�+�¬µ<�U�(�`� x|{`¦ � ¹ �+�d�+�U 6 !�³� { ���U�+���@�+¢ �|¢ ±@���U� {G} � }  +�(���U�(�§� { ���U�+�@�U�+��� w�} � x �U�d�U���
� � " �U�@�
�U�(¢ ¦ ��¢ �@� �U�d�U��� � @ �U� #U�U�|�(� } � {G} «

ACBED,: � � � " � � @
� %

� F ´ « · H

¦ �(�Â�+� � w �§�@�+� x �|���U� V ¯]±@»³¨ Q �(� } �(�|�U�(�¯�@¢ � ��µ A B D : .�� µ {d} � xzxz} �L�Æ�U�+���U�(� ¦ ��¢ �a� �U�§�U���y¨
�Æ� {d} ���U���|¢E±@���U� {G} � }  +�(�Ã�(�|�U�(�¯�@¢ � �Y�L���(µy���(�U�U�(¢E�+�z�£�B� {G} �z¢Ã¢ } � { ����� � } � } � w � { ���d� } ��¨
�d�|�U¢H�+�|�@�y�+�L� xz} �(�Ã�³�z�§�¬«�¸O�(� {�� �|� x|{ �[�+� { �F���+�@�U +�(�|���U�U� } ACBED : ����� �U�(� V ¯]±@»Y¨ Q �+� } �+�z�U�+�
¯��U¢ � ��µÁ�B�+�6�U�(¢ �����a� } � } � w ���y�+�§���U�¾�B�+�y�z�U� } « A B D : ��� ���(�U�U +�(�|���U�@� } �@�+� V ¯]±@»³¨Q �+� } µU�B�+�R�@�+¢ �U�z� ����� � } � } � w ���(�|�U�(� � ~w �§�@�+�§� ~w �U�+�U��� � � xzx � w � º�� �y�(�§�U� { ����� } «

����� � �
	 ��� ������ ����� � ���

�! �  N� � AC7:M]9L7¬KL;>=@?BAC7 � 9���7b;TK@7bN

� D � .O!JD !�.O% �4CE9'��.N( �K2��4� � ��.-( 7�.-+N�42�� <ZCJ(*��/)04DF�4.-CJ(*���
����� � } � } � w � { �(� { ���U�+�z� �@�U�y�+� �L���B�+���z�U�§�(� � � { � �§�U�U���|� �@�+�)�z� {d} ���U� x �+�'�S� � �O�(� } �@�U�
� w �
����� � } � } � w � { �Æ�+�z¢Ã�(�¬« ¦ �|� �6�+�z¢Ã� { �z�U���L� ��~�U�S���+�§��� } � w � }¥x �|���¬µ¬�U� {§{ � xd~� {§{ �|�y�Æ�+� } �+�¾�z�¾�U�+�
¶³�+��� x ���(�|�U� �i�U� {�� ���U���U�U���+���(� } �§���y�(�&� ~w �U�U�(�¬µ w ��� w � x<} �U� w �§� } � { ���U�C¸O�(�§�(���U���U�U�y�(� �+�G¨
} �¥�����L���§� �i�U� {�� ���U���U�@�y�+� �|� �U�+��¤�� ~w� �+� w �§�U���U�@��� w � ´�ÀyÀyÀ �L�Æ� x �z� � �(�§�¬« ¦ �|�Ã¸O�(�§�+��� ¨
���U�@�y�+� {d}�~� }  +�(� { �z������� � �U�|���Y�U� w �§�z���@�+� 04%Z(*%'<'���4��� � ��.-( 7�.-+N�42�� < �|�
� xd~� {d{ �z�y���(��¨
} �+�¬« ¦ �����(�[�³�z�§� �U�z���U�+�@�
¯��L� { � �|¢ ©ª�U�U�(�§�(� �U�(���S� { �����U� { � �L� { � �U�U�d����¢ wyx �+��� x �Æ�§�
�F� {d} ��� { ����� w �§� ~���U�y�C���+�U� x �U� } « ¦ �|�`�y� ~w �} �(�&�y�(¢Ã� {§{ �(�U�+� �i�@� { � �Æ�U���U�U�y�(� �|�&�(� } ��� {G} �(¢
µ
��� # x�} �+� } �(¢ Q � {§{ �(���B� } �¥�����+� & �+� w ��� ���U�½� } �O� ·yÅ�À �L�Æ�+µR�U���B�+�L���@�U� x�} � {�Q � {§{ �(���k���@�
�U���U�+ (�������]���(�|�U� �i�U� {�� ���U���U�U���+���(� } �§���y�(�¬« ¦ �|� { �³�|�d�Ã�U���U�U�d�����+�d� xT~��� } µ��L� {§{[{ � x � {G} �|�
�d�+�z�U�+¢ Q � {§{ �(���+�z�U�Y� w �U�O�S�U +��� x � w � ���(�|¢£�+��� Ta� {d} �|�(�§�+�i« ¦ �|�Á¸O� x �U�U�U�F�U�+���U�(�U�+�£¯��L�k¨
{ �C�B�+�y�z�U� } �����@�|� { �+� ± }�~w � {G} � x|x �(�¬µ�¢&�Æ� { � �d�|��� } � w � 04�"!#����%'<'�=� ��� � ��.N( 7�.N+-�42�� < «�¸O�+�
�@�+� �6�+�z¢Ã�(���k���U�¾� {6{ �|���¾�U¢ ¤�� { � x � { �(�¬µ ��² �U� w�� � w �����L� {d}¥{G}¥w�¹ ¨>¯b��� } �|�Æ� x µ�¯ w �§�+�@���+�z¢Ã�
w �U�(�³���U��� �U¢ ¤�� { �(�|� { ��� xd~� {d{ ���|� %C�B�+� � ~�����U�(�U�¥���@�U�|�y�Æ�+� } �+� �L�Æ�U�U� x �¬«
� �����(�L���U�U� xz} � { Q � {§{ �(�Y�O�(� {d} �(�|�U� �6�+�z¢&�Æ�U ���� x � w � � � ´�ÀyÀ � ´�ÀyÀ�À 5 	 � � 	� ��� µL�B�+�i�+�|�@�+¢
¢£� }d}¥x �+�§�(� �6�(�|¢£�¥���U�z� { � w � T � ´�À � � # Ä�º $ µO��� � « %C�B�+�d�L� x ���+�|�@� { ¤6�§�(�U (�[�+� }¥{ �U�+�
�6�(�|¢Ã���U ��Æ� x¬{d} � xzxz}`{ �z�����+�z�U�)± ~� }§} �|�y�@�U���+�|�iµB�@�U���U�z���k��� � } �|�+�d�+�U�@�)± } � ~w ¢��U�U� xª~� {d{d}F{ �z���
���RM�� F 6�� aj,�� 9:4B> ,@>?1:a
�"35/j,B>C9ED�� a_*EJ
 a"D0KE(<.�G@a�!�30>CGBa_J
"ja"D0KE(<.�>CD5/j>Cl0>CaND�,



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

�U�U�d��� �i� � �U�U�:�O�(� } �(�§�(� �6�+�z¢Ã�[�U�|��� } �B�+�(�|���U� {§{ �+�¬« ¦ �z� { �Y± ~� }d} �z�y�U�U� { �y�§�(�U +�]¢�� {d{ & �+� w ���
�U�z��� } ¢£� } �U�+�F¤�� { ¨>± ~� }§} �|�U���U�U� { �y�§�(�U +�C (� { �Æ¢Ã¢£�+� � � x|x �(�¬«

¦ �+��¶F���@�|� { �@�+� �����a� } � } � w � { ���(�|¢£�Ã� ~���U� } �@� } �+���Æ�U�U�+�d�+¢ � w ¢ ¤6�+�U� xz} �U�+���z¢ � x �U�z�
�y� x ~wy{G} �+� �V� � } ���¬« ¦ �+� ���(�|¢£�¥���@�|� { � {G} ��� � �y�§�U�@�$�U�+��¡�Ta� {d} �(�U  �U�z� { �(� {§w �U« � ��.N(��7�.N+-��24� < C@7�DI���).O����� � w ���(� }§{ ���U�(�|�U�(�U�U�(�)¸O�(�U�+� } �U�U� � ~�U�C�@�+� V �U� x �+� } � w � {�� � w  (� {d{ « ¦ �z�
�6�+�z¢��U� x �U�U�U� { �L���d�§�z�+�§� x �(� } �U�(�����§� } � { ���U�(�
¶`���U�z� {

� J .6� � � · 	 R
� @ � � 

� F ´ « º H

� � {G} µ������@�+¢ ¦ ��¢ �@� � x � { �+� �+� {d} �Á����� {d} �@¢ {G�d~���U�|� { �z�U� # Ä�º $ «B�S���@�|� { �+�C± } � x|x �6�³�z�§��¢£� }
	 R �U�|� %6�B�+� � ~�����U�(� { � ���U���U�U� ���( +�(�|���U�U� } µR�Æ� � �U�+�d�+�'¡��|���U� {§{ �U�z��¡UTa� {G} �+�@ ��U�+� �6�+�z¢�¨
�U� x �U�U�@� { �L�Æ�§�§�z�+�d�S�B�+�§�@� } «

¸O�(�O¸ x � { �(� ¢£� } �(�|�U�(¢ ¶F���@�|� { � x �(�|�U�(��� x|{ � J .6� � � {G} �[�+���+� � � � · 	 R � ��� �  �U�+��¸ x ��¨{ �(�U�|�@�U�+�U�@�§�U���Ã�y� ~w� �+�Á� x|{ �@�+�Y± ~� }§} �|�y�U�@� { �L�Æ¢ �@� �@�§�U��� � @ «@¡� {d} �O�(�U� �U�+�Y¸ x � { �+�U�§���U�|� {
�U�(�����§� } � { ���U�+�¾¶`���U�z� { �+�d�§�+�z��� } �U�U� {§w ¢£� } �U�(�C¸ x � { �(�U�|�@�U�+�U�@�§�U��� � x �+�|��� �U�(¢ ¦ �Æ¢ �@� ¨
�U�d�U����� {d} µk�k���@���U�|�[¸ x � { ��Á�Æ��� { �(�¬«�¸O�(�a� w � {d} ��� } �(���:�+¢ � �(�¥� } �U�b�@�U� {§w ¢Ã� } � w � {G} ��� } �(¢
¦ ��¢ �@� �U�d�U���&� ~�Æ�U� } �U�(�`���d� } � { ���U��¸ x � { �+�U�§���U�|� { � w ¢ � ¢£�y�+�U�@�U� { �@�§�U��� �  ���¬«

� ��CJ/)04����.-7�24�4<*�4��C���DF/)04C@!�24(�C 7�, �	��� ��C � %Z+N+OD ��C � %Z� � +ODFCE���
¦ � { Q ����� {G} �U¢ �@�U� �U�+� �i� { ��¢£¢Ã�(� � � x|x �+�z�U�+�O�+�|�@ +� x �U�+� ���U�y� x|{ ²a¢£¢£� } �d� { ���U�+� ¸ x � { �6�z�
�+�z�U�+¢ �U�U�(�U� x �|�����Æ� { �y�(�U�+�@� } �+� � x �U�|���O�(�§�U�(� ¢Ã� } �U�(� ¤6�§�U�U�@� x �(�|�����U�U�y�(���U�(�Y¸ x � { �+� ¨
�@² �L��¢£�|����� { ���U�d�|�(���(�¬«�
 ���� �)&���.@# ��º $ {d} � x|x�} � ´�¿@´ � �(�|�U�³¢Ã� } �@�+¢Ã� } � { ���U�³¸O� { ���U�d�+�z�U�U�U�
�U� { ¸ x � { �(���Á����� {d} �@¢ { � w �+« ¦ ���B�+���³�z�§���U�z�� +�+� }¥x �|���U� ~�F�U�U�(�§�U�U� �U� { ¸ x � { �+�U�§���U�|� { ���(�
�U�(¢ � ¢Ã���+�U�U�@� { �U�d�U��� � �U�@���U�+� � ¢£�y�(�U�U�U� {G} �(¢ � �+�§� } �U� � �B� } �¥����� } � } « ¦ �+�F¸ x � { �+� ¨
�|�@�U�+�U�@�§�U�����@�U���U�|���:�+¢ � �+�¥� } �U�C�z¢ ©ª�U�U�+�d�+�'�U�+��¸ x � { �)�O�(�§�U�(� ¢£� } � � �U (��«¬¢£� } � �
�B�+ +�(�|���U�@� } «:¡ { �³�|�d� �Æ�U�y�+� w ¢Ã¢£�+�iµ¬�L� {d{ �@�|��¸ x � { �����U�y� x|{ ²a¢£¢£� } �d� { ���'� x �+�z� } �U�@� �U�z�
¦ ��¢ �@� } �(¢ � �+�§� } �@�F�z¢ ©ª�U�@�+�§�(� �@�+��¸ x � { ��� w ¢ w �y�+��� {d} �@�U���U�+��� xd~� {§{ �|�y�Æ�+� }¥{d} �+¢ � �(�¥�k¨
} �@�[�Æ�Ã�U�(�]¸ x � { �+���O���U�&�(� }¥{ � �§�|��� } « ¦ �Æ¢ �@� �U�@��� xd~� {§{ �|�y�Æ�+� } �O�(�§�U�(��� xz{ �z�U� w ¢ � �d� {d{ �|�B� x
�B� } �§����� } � } « ¦ �|�6�(�d�[�+� } �+� } �½¶`��² x �+�|���a¨G¤ x �(�|�����U�U� x ��� } � } 

T�� ' T� � ' � º · � � T� ���
'
� � � � � 

� � �
· 	 R
� � T � Ä

�
� � T

� T� � � F ´ « Ä H

¦ �+� %6�B�+� � ~�����U�(� { � ���U���U�U� {G} �(�§¢ �³�U�d�U��� w ���� �"1313� � ? ��� &(2�� # $�Å $ �U�|�U (�U�y� ��~�U� } µ
�[� { �[�+���+� ¤ x �+�z��� �@�U� ´ « Ä ���U��� � xz{ ¶F��² x �(�|�y�a¨ª¯ x � {d{ � } ¤ x �(�|�����U�U� �B�+ +�(�|���U�@� } �³�z�§�¬« ¦ �z�
¶`��² x �+�|���a¨>¯ x � {§{ � } ¤ x �(�|�����U�U���B� { ���U�§�(�|� } �L� { �@�U�§��� ¢£�+���L���@� { ���@��¡ ¹ �+� } �6�³�z�6�U�|�6�:� ~���k¨
�U�(� } � w � } � wyx|x �|�+� } � Q ����� {G} �U¢ �U�+��¡�z�U +� x � x � { �Æµ³�L� {�{dw �y�(�L���U� } � 	(©ª�U�(� } � �  w � } � w�x|x �(�
¤6� w � } � 	 «Y¡�� {G} �O�(�U�X�@�|�¾¸ x � { � {dw �y� w� � {d} µO�L� {d{ �U�|��¸O�(�§�(� }¥{G} � x|x �@�U� x � } �+� } �+� Q ~���>¨
¢£� ��~�@�`�@�|� v �+�d�L��¢ �@� �U�U�£�U�|��� } ¢£�+�U�³�y�!� ~���U� x �+� {d} � } � {G} µL�y�!�³�|�U�U�(� } �U�+�d¢Ã� { ���U�½¡ ¹ �+� } �
���
¸O�+�@�+� } �U�U�UµL�U�@�
¢Ã��� { � �§�|��� } � w ¢ 	+»`��� }`¦ � ¹ � { � w �  w � } � wyx|x �+� ¤6� w � } � 	 «



$ � ������	 ������� �������
����	�
 ���

¡��z�U���(�d�[�+� } �+� } �)� w �§¢ � w ��¤ x �+�z��� �@�U� ´ « Ä  (�U�C¸[�+� ~�@��� { �|��� } �z�y�U�U�&�U�+� � w ¢ � �d� {d{ �|�@� x � }�~� }
�@�+�³� xd~� {§{ �|�y�Æ�+� } �³�|�§� � w � ���   �)! ?A� �� �>�>���)!0# Å'� $ � w �§��� { ��� x ���y�(�¬

�
´ �

´
!
� T� ��� T��

' T� � ' � º · � ´ � ´
º !
� T� ��� � � T� ���

'
�

�
�
´ � ´! � T� ��� � � � � 

� �
� T
� � !

� � �� � � F ´ « Å H

¡ { ¢�� {d{ �L���§��� � �U�|�U���(�³�|� { �(���[�+�d�U�+�iµR�L� {§{ �U�z� � w ¢ � �§� {d{ �z�U� x � } ~� } �U�+� � ~� {d{ �z�y�+�'¯��L� { �
���U�O�L���U�&� w � ¸O�(�U�+� } �U�U��� {d} µ��[�+�U� { �(�U�Á� w �U�6¸ x � { �(���O���U�@�y� { �����³�z�U�U�z�y���(� } �(� �+�§�d�+�z��� }
�[�+�d�U�+�i« ¦ �|� { � {d} �@�+���<� x|x µ:�[�+�@��� ~���@�§�+�@� �U� { ¸ x � { �+�U� wyx|x � �U{ � { �U�z� �6�U�y� x|{ ² ¢£¢Ã� } �d�|�
~�@���(�6�y� w� ��¶F���@�|�+�����+�§� ~� xz} �U� {d{ � T R � T �+�d�L� x�} �+�¾� x �+�z� } «�©ª� } �+���U�@� { ���@�+� �F���O�(�U�U�U�U���+�
} �§� ¹�} �@�|�Y�S�@�L���U¢£�Y�U�+� �6�U�y� x|{ ²a¢£¢£� } �d�|�[�|���U�+�]¶³�+�y� x �U�z��� }  (�¬µ��L���U�|� { �³��� � ���§�U�U��� w �
� � {d} �+� Q ~���U�U�(�¬µR���@�U�+�d�+�'¸ x � { �+�¾� } �Æ«¬�y� {G}�~w � } �³�|�d�¬« �i�@¢ � { ² ¢Ã¢£� } �§� { ���U�+��¸ x � { �+�U� wyx ¨
x � �U{ �³�U�§�@�+�����U¢£�+�§� { ���U�Y±a�|¢�� x � } � w �U�(�6� w � �� �)1313�)� ? , .�� ��� � � # $ÆÄ%$ �U�U�§���@�y� ��~�U�@� } «
¦ �z��± } �U�U�z�+�¾�B� x �+�y�(���U�|�)¡�� }§{d} �+���U�U� �+�z�U� { � �|��� w & � }¥{ µi�U�(�C¢Ã� } ¤6� { �����³�|�U�U�z�y���(� } �+�¾�|�
�@�+��¤6� ~w� �+� w �d�U���U�U��� w � ´�ÀyÀ � ´�À�ÀyÀ � � � ��� � �U�|� Q �Æ�U� } �§� ¹�} « ¦ �|� {F��~�U�U� }  +� ¦ �§�@����¨
{�� � }  +�(�¬µ {§w �y�+�L�Æ�U� } �+� Q � {§{ �+� { ��� xª~�Æ�y�+�¬µR�[� x ���U���U�|���L� {G} �z�y���(� } �U�(���+�|�@�y� { � }   } �(� Q �+�d��¨
{G}¥w�¹ � ~�@���(� {d} �+�z�y�+��� ~w �@�U�+�¬«:�S�@�U� x �U�U�U� ´ « Ä  +�(�|� } �U�|� ¦ ² �L��¢£�|���(�|�U�(�)�z¢ �Uxzw �@�|�+�d�+�U�@�+�
¦ �Æ¢ �@� � x � { �S�|� Q ���U�@� ~���U�Æ«L¡��|�U����� �d~���U� x �|���U�S¡�z���U�U��� } �U�@�Ã�U�(�`¸ x � { �+���O���U� �§� { � x�} �|�(� }
�z� �+�z�U�+¢ ���+�y�(� �@�|� Q ���U� �y�+�d�|��� } � } �+�
� xd~� {§{ �|�y�Æ�+� }§{§{G} �¥�Æ� x µ �U�+¢ �
�|��� w & � } «

���	��
��������� �����9� � 3 ���5$'!�6737-9� �%$�-9� � � $��1� ,�� ��2�� � �%$�; 0��	��;E; ��2 �D$ � &)(7�%-
	 !�0�� �%-�� ,"!�!�0 ���

, .��>.�&(��� �)� � �
4# ´�Å $ �B�+�d�+���U�@�+�£�U�+� � wyx|x � �U{ �+�|�@�+���� { ¢£�+�@�§�+�d�+�£¡��|�U (� x � x � { �+���B� {G} �!¨
�@�+�U�U�(�¾¸ x � { �(��� wyx ����«�¡��|� �O� { �(� }§x �z���U� { ¡��d�y�+�U�@� { �|�U�d�+�F± } �@�U�|�½� {G} µL�L� {d{ �U�z�)¸ x � { �+���z¢
�i�(� } �§�@¢��U�(� Q wyx �Æ� B��L� { �¬���U�y� xz{ ² ¢£¢Ã� } �§� { ����� wyx|x ���U�z�+�§�(�¬µ����  �+�Á�z¢�¡��U� {d} �Æ�U�|�U¢ «��S�a¨ �+�§�@�+¢^ +�(�|� } � { �|���¬µV�L� {§{ �@�|�Ã¸ x � { �+���[�+��� { � x �³�z�§���U�U���L� { ¸ x � { �+���Á�Æ��� {d} �U¢c�B�+�@�|�U�U�(� }
�@�U� �U�+�
¸ x � { �+�@� wyxzx � �U{[� w �§�(�|�+� } «



����� � �
	 ����� � � � � ��� � � ��� ¿

�! ��Z �� ����� 7V9<;G5 7:NOKU7:IGIG7 � 9���7b;TK@7bN

� /104.N/)0 ! ��� � +ODFCE������24��� � %Z+-9'���49=D � .O!JD !�.O% �
¦ �|�¾� T � �(�§�|¢£�+� } � x|x � � � } �+� { �U�����U�U� �k��� � } �|�+�d�+�U�@�+� ± } � ~w ¢��@�U�y�+� � {d} �+�z� �³�|��� } �z�y�+� ¸O��¨
{d} ���U� } �+� x�� ~�U�C�L� {Cv �+� {G} ~���@�U�U� { �@�+� �����a� } � } � w ���U�U���U�|�(� } ���U���'� x|{ ¸Á� { � {C� ~�U�C�U�z��¡�� } ¨
�³�|��� x �U�U��� w �
� �@¢Ã�(�§� { ���U�+� v �+� � ���U�§�(�¬«��
� {d{ �U�@�y�+��� w ���F� � } �d�|�(�
�U�@� Q �|�@�+� {G} ���@� {dw ¨
�³�|�£� w � Q �Æ�U�U�U�d�U�����y�+� } �(� x �@�U���U�U� ± } � ~w ¢��U�U� { �y� { �����³�|�U�@�|�y�Æ�+� } �[�+�d�U�+� �z� �U�(��¶³�+�y� x
�U�U�d�����@�|� v � { �L� x � { �|�(�§�U�U� �U�+�
± } � ~w ¢)�U�U�Uµ[���(� { � �|� xz{ �[�+� { ��¢£� } » w ���@�y� { �����³�z�U�U�z�y���(� }¥{ ¨
v �z�U� w ��� � �L���@¢Ã�(�¬µ6�+�d� ~���U  } «  �L���§��� } �+�d� {G} � { ���U���
�+�d� ¢Ã� x ���@�+���½��� � } � } � w �¬µS�³�z�  �« ¸S«
�U�z� �@� { � �+� { �
¸ x � { �+� {d} �d�U� } �U�£�U� { ����� � } � } � w � { �y�(�U�|� } � {�w �U�(���L� { �S� � } �§� } �+���+�z�U� { ¶`��¨
¡�� } �¥�Æ� } ¨ ��� }¥{ µL� w �U� } �(� {dw �z�U�+� } � #L (�|�+� } �[�+�d�U�+�¬« ¦ �z�6¡��§�y�(�U�U� {§{ ���y�d�U�U� x �+�y�(�U�U�(�Á� T � �+�§� ¨
¢£�+� } � x|x �(� � � } �+� { �U�����U�U�y�(���[�+�§�@�+���z¢ � wyx �y�+�U�@�+� ���U�§ � (� { ��¢£¢£�+�U�y� {d} � x|x�} «

¦ �+�V¯��L� { �+�U��� } �+� x µ(�U�|��¸ x � { �+�U�y� ~w� �Â�@�U���U�|�± } � ~w ¢��U�U� { �y� { �����³�|�U�U�z�y���(� } �+�����(� � /104.N/)0 ! �9 D � .P!#D !#.-%Z� �³�U�§�U�(��� w ��� ������5 ? 
9�	� �>���@# ´�·�À $ �U� } �(� { �@��� } « ¦ �|�Á�
� {d{ �U�U���+�£ +�+�z�y�+�iµ
�L� {d{ �U�(� ¦ �§�U��� �z¢
����� � } � } � w � { ���(�§�(�|��� � } �O�Ã� x �+�z���
�U�(¢ ¦ ��¢ �@� �U�§�@�����U�+�`� xd~� {§{ �|�y�Æ�+� }
� {G} « ¦ �|� ± } � w ¢ x �|�U�z�+�'�|���U�(� V ~���@���U�+� ����� � } � } � w � {   w �U�Ã�U�+� } �+� �L���§��� � �U�z�¬µb�U� {§{ �U�z�
± } � ~w ¢��@�U�Ã�@�U�§���
�U�|�½¯��L� { �+�U�y�d�+�U  � ~�����U�)�U�|�U�@�U�§��� �y�+� } «B©ª¢ ¸[�+�§�(�|��� {d} � w ¢Ã��� �U� { �½��¨
� � } � } � w � { ���+�U�z� }¥{ � w ¢£¢ } � {  +���+�z�U�+�:¶ ~�U��� {d} � ~w ¢��U�@�Uµ��U�+¢ {dw �y�(�L���U� } �(��¶³�!¨ª¡� } �¥��� } ¨ ��� } µ
�U�(�`�B�+�R�k��� � } � } � w � {d� �d�+�z�+� ¸O�(�U�|�@�y�U�U�y�(� �U�|��� } ��� � } �§� }§} «

M .-�4,"��+O7U+ODFCE��� 9 D � .P!#D !�.O%Z� �³�U�§�U� �U� } �(�/���U�U�(�§�+¢ � w � � ��. � � � ,/.�&(56�   � � �
� �
9# S º3$ ¢Ã� } »`� xz� �
� w ��» w ���U�y� { �����³�|�U�@�|�y�Æ�+� }§{ ��� � �L���U¢£�+� �U� } �(� { �U��� } « ¦ ���B�+�S�³�U�d�U�
�B� w �L�Æ��� } � } µ �U� {§{{ �z���Ã�@�|�³¸ x � { �(�����+� � w �§¢£�+���U�U� } �(� x �+�¬« ¦ �|�³¸O� { ���U�d�+�|�@�U�U�½�U� { ¸ x � { �+� ¨
�y�(�§�L� xz} �(� { ���(�¡��|�U (� x � x � { �+�U�k��� � } � } � w ��¢£� } �@�+�½¶F��² x �(�|�y� ¨>¯ x � {§{ � } ¨>¤ x �+�|�����U�@�&� {G}6{§w ¢Ã� }
�U�z��� } ��� { �§�(�|���U�(�U�¬« ¦ �|�¸ x � { �(�)�B� {d} �+�U�(����� { �[�+�U�z�y�+�¬µ� (�U¢2�b�(� x�{ �(�U����� w� �(�)¸ x � { �+�)¢£� }T�
 � Å � � « ¦ �|�)� x �@�|��B��L� x � }�~� } µU�z� { �B� {dw �U�U�(�§���U�(��¤�� { ��� } �+� x µ��B�+�(�|���U� {§{G} �+� }¥{ ���U�+�z�U�+�U�
�U�z�F�F�U ���� x �@�U� ¤6� ~w� �`�@�+� ����� � } � } � w � { � x � { �+�¬µ { �|�(�U� �'&(� ?� !��)��� �)� # �y· $ « ¡��|�U� { �(�U�
�y�(�§�|�@�y� �6�+�|¢Ã���U +��� x �|� �U�(�Y�S� {G} � ~w ¢��U�U���k���U� �U� } �(� � ¢ {d}�~�Æ�U�U�+� �U�z�6¡�� }§{d} �+���U�U�£� w �
¸ x � { �(�a¨³�U�U� Q wyx �Æ�+�U�k��� � } � } � w ���y�(�§�U�z�U�U�(�§���U�U���U�z�§�+� }  (�U��¸O� x �U�U�U�Ã� w � ±a���U�z��� } �k���a� ¨
} � } � w � ��~�U�U�d�+�¬« ¦ �U�d�����R� � } �z� & �+� } � w �'�Æ�Æ�U� �U�|� �����a� } � } � w � {d} ���U� x � { �|�(� } �U�U� �U�+�d�+� �S� }
�B�+�|�(�|���U� {§{G} �O�(�§�U�(� # Ä�$%$ «
� ��� � �:� � � � �
 # S · $ �U� } �+� { �U��� } �+�&�z� {d} � } � w � ~���d�Á± } �§�@� } �U�§�(��� w � � %Z+-9'���49=D � .O!JD !�.O% � «
¦ ���B�+� �³�U�§�U�O�U�|�Á�z� {d} � } � w � ~���d�[± } � ~w ¢��U�U� { �y� { �����³�|�U�@�|�y�Æ�+� } �|¢ ¸O�+�d�+�z�����U�+� ����� � } � } � w � { ¨
� wyx �Æ��¢Ã� } � ¦ ���C�y�(¢Ã� {§{ �(�¬« ¦ �z� � � } �+�§�@��� �@�U�y�+�'�+�d�����B�+�¬µ��L� {d{6{ �|���¾�@�|� ����� � } � } � w � { ¨
� wyx �Æ�+� ¢Ã� } �y�(�§�z�U�y�+�d�+�³¤6� { �����³�|�U�U�z�y���(� } � x|{ �U�z�C¢£� }§}§x �(�§� � �§�+�z��± } � ~w ¢��@�U� { ��� { �����³�z�U�U�|�k¨
���(� } �|� �@�+�F± } � ~w ¢��U�@�£¢£� } ���!�O�(�y�+�i«

¦ �|��¡UT � �+�§�z¢Ã�(� } ��� w � ��� � � ��� � & � � � �
 # Åa´ $  (�+�|���+�¬µ¬�U� {§{ �U�(��¶³�!¨ª¡�� } �¥��� } ¨ ��� } ��¢
¡��U�U� �U� { ����� � } � } � w � { �y�(�U�|� } � { ¢&�  �y�+� x �|��� � ~�U���U�|� �F� x ~w�{ �U�U���U�(� ��%Z+O9'�=� 9 D � .P!#D !#.��
%Z� ���+�¥�Æ� } � w � }¥x �z��� � {G} « ¦ �|� ¤6� { �����³�|�U�U�z�y���(� } �U� { ¶³�!¨ª¡� } �¥��� } ¨ ��� }§{�x �z�+� } �L���B�+�]�|���@�+�
¤6� ~w� �(� w �d�U�U�U���U�(�£¤�� { �����³�|�U�@�|�y�Æ�+� } �U�(��»S��� �@}¥{G} � ~w ¢��U�U�U« ¦ � { �S� xT~wy{ �(� �Æ�Æ�U� �@�U�§���
�+�z� � x �+�|�@� { �U�(�d� w � {d} �+�U�(�U�U� { »F�z�U�U�+�d�U� { µ¬�L� { �U�z��¶ ~�@��� {G} � ~w ¢��U�U� � xzw �����|�(� } µ��y�(�§�U�z�U�U�(� }
��� *:4 a"G S�� 9El0l0(CaNGBS�� D0a"H 9:HZaj,BG��



´�À � ������	 ������� �������
����	�
 ���

�[�+�d�U�+�i« ¦ �z� { ��� {d}�~� } �z�y�+�����U�����U�|� � � } �+� { �U�����U�U�y�(� � w �;8 ��� � �>��� # Ä�$ $ �U�U�;8 �����
� �>���;� �7� �
C# Ä�¿3$ « ¦ �z�6»S�Æ� �@} B��U� x|x � ��~�U�Y�U�|� Q �z�§�B� x � � w �U�U� } � w ��� {d} �U�(�F¸ x � { �+�U� wyx|x � �U{
�Æ¢ {d} � w ¢Ã��� �y� x �+�y�(�U�+��¶F���@���U� { �����a� } � } � w � { �y�(�U�|� }¥{ # ÄU´ $ µ># Ä�· $ «�¤6�+�d�|�U�y� ~�F�U�U�+�d�U�U�y�(�
�@�+�]¤6� ~w� �Y�@� { ����� � } � } � w � { �y�+�@�|� }§{ � ~w �U�@�+�£�L� { �b�@�§�U� x �+�U (�U�z���������U�@�Ã�U�z�`¤��d�+�U  { ���U�z��� }
�@�|� } �(�Y�U�+� ����� � } � } � w � {   w �U�C¢Ã� {§{ �z�Ã�y�+� ~���U�U�(�§�¬«
�V��� } , �   �"��� �)!��0� ���  
'# ´�Ä $ � {G} �+�z�U� � � { �����U� ��~�U�6�@�+�'¶`��¨>¡�� } �§��� } ¨ ��� } �+�z�'� w �U�+�
¦ �d�U�����y�¥�Æ�U�|�(� } ��¢�¡�@�U�6�U�+� �½��� � } � } � w � {   w �U�Æ«�© {d} �U�z� �����a� } � } � w � {§{ ���@�|��� } �U�z���Ã���+���U�Uµ
� w ¢£¢ } � { ��� � �y�d�U�U���U�(��©ª� } �+�§��� } � w ���U� { ¶`��¨>¡�� } �¥�Æ� } ¨ ��� }¥{ ¢£� } �U�+� ����� � } � } � w �� (�U� Q w�x ¨
�Æ�+�L�Æ� x ~wy{ �U�U�U«��R�|�+� } �U�z� ¦ �z�������U�(� �����a� } � } � w � {   w �U�)�z���U�+�6¤�� ~w� �+� w �§�U���U�@���U�+� ¦ �|�����
�@� { ¶`��¨>¡�� } �§��� } ¨ ��� }¥{ µ {§w �U� x �U� }Á{ �|��� �+�z� ���O�(� � �L� { �+�@�y�+¢£� { ���@# º�Ä $ «
¦ �z� Q �z�§���U�U� �U�(� �½��� � } � } � w � { � x � { �+����� � �U�|��¤6�§�(�U  { ���U�|��� } �U�(�½± } � ~w ¢��U�U���³�@�§�U��� w �
��&9? ,/�)2424&(� # S ¿ $ �U� } �(� { �@��� } «Y±a�z� #U�U�U�+�iµ[�L� {§{ �(�|�U (� x �U��¸ x � { �+� �z� Q ���U�U� ~���U� xzw ¨
�k� x�} �U�d�U� x �(� } ��¤��(�U�|� } �6�y�(�§�U� { �����@�+��� ~w �U�@�+�¬µL�[� x ���@�½�³�z�+�U�(�§�U¢ �:�+� x �6�U�(�F�Æ� x �z�+�y�(�U�U�+�
± ���U�|��� } �k��� � } � } � w �6�O�(�y�§�(�  �(�)� ~w �U�U�(�¬«k�S�U����� !4� ��2 ? <;&(24.��  # º�Å $ {G} � xzx �(���(�|�U� {d} ���§�Æ�
©ª� } �+�¥�Æ� } � w �  !�³� { ���@�+�
��� x �z�+�y�(�U�U�(� �½��� � } � } � w �&�@�U��¤6�§�(�U  { ���U�|��� }`� � {G} «
X D�� C@!#D 7UCE�	�B��9 !#�
� � } �+�)�U�+¢ ¸O�+�y�d� ¹ ��� y{G} ��� { � ¹ �+� } ���y�+� {d} �+� } ¢&��� �|¢ � xzx �y�(¢Ã�(�|�U�(� �U�z�&�F���[�+�z�����U�U�
�@� { ¯� w�}¥wÆ} ² �@{ �z¢ ¸O� } �§�z�+� { ¨½�U�U������� � } � } � w � { ���+�d�L� xz} �+��� w ¢ v �+�d�L� xz} �+���U� { � w �U� xzx|{
�@ (��«<� w �¾�Æ� � ~� �B�+� x �+���U�U�y�(���U�(�S� x � {d{ � { ���U�(� ~�S�U� x �|���@���+� }¥{ ¢Ã�(���L���U�z� ���(�§�U�U�(�U�U�(� vw �G¨
�@�+� { ���y�(�¬« ¦ �z�6�³�|��� } �z� {d} �+��� x � {§{ � { ���@�+� ~�F�U� x �z���U���(� }§{ ���(�U�U +��� x �(�� +�@�C¸O� { ���U�d�+�|�@�U�U���k�k¨
� � } �|�(�§�(�U�U�+�)± } � ~w ¢��@�U�y�+� { �|�@���U�|�&¶`�!² � wyx � { ¨ �¬�Æ� x�
�� �U�@� �U�+� ����� � } � } � w � { �B�+���O�(� } 	 «
¦ �z� � w � {d} ���U ³�B�+�|�@�+� �6�+�U�@ ���� x �+�£�y�(� ~�Æ�U� x �+� {G} � } & �(� w ���Ã�U�z��� } �@�|� ~� �B�+� } �¥�Æ�y�L���d���+� } �U�+�
¡��d�y�+�U�@� {§{ �[� w ¢ ¯� w�}¥wÆ} ² � ��� � �U� { %C�§�z�y�|�U� x « ¦ � ��~�U�R�O�(�§�U�(��¢Ã�(�U�§�(�§� � � { �����U�(���y�+�U���U� } «
¡��z�U�C�O� { �(� }§x �z���U��� {d} �@�|� $ +-2�.-�� 24DF+-.P!�:D ! µ { �z�+�U��� !���� � # ´ $ �U�U��� �   �)!7# Å�º%$ µ�# ÅkÄ $ «
¦ �z� &C�L� x � }�~� } �(�|�U� { � x �U�z� { �k���@� �Æ�U�L���U� �U� {§{ �+� �i�+�§�d�+� �� � {G} �|�����+� }�w �U�+��¢£� }d} � x|{ �
� { ¨
{ �U�U���U� { �6�+�z¢Ã���+�L� x�}¥{ B��L�Æ� } � } � } �����B� {G} �|¢£¢ } �O�(�§�U�(�¬« � � } �(��¸O�(� ~�U��� { �|��� } �z�y�U�U���U�+�
� x �U�z��B��L� x � }�~� } � x|{ �O�(� } �(�§�(�
¯b���¥�Æ¢Ã� } �+�[�+� } �³�|���Æ� x�} � � �   �)! # ÅÆÄ%$ µ�# Å S $ ��� {§w �@�U�+�d�½���  ¨
{G} ��� { �y� { � }  +�Æ« ¦ �|� { �F�³�U�d�U�+� � w ��� � � �;# Å $ �B�+  ~�U� x �z�����U� { ¡�z���L� {d{ � { �@�+� ¦ �d�+�U +��� x �Æ� �
¯��U¢ � �+� ~�U�B�+� } �¥�����+�¬«

� � x �U�z��B��L� x � }�~� }¥{ � ¹ �(� } ��
¦ �+� �6�(�|¢£�y�+�L� xz} �+�z�U�+�Y� x§~� {d{ �|�����+� } �B� { ���U� ~�Æ�U� } ¢Ã�  ���+� x �|���£�U�|�C�(� } �¥���y�U���§�(� �i�U�Æ¨
{ � ���@� �@�U�y�+�&�U�U�&�³�z�§� }]{ �|��� {§w ¢£� } �U�z�§�(� } ��� � �U�+�����d� } � { ���U�(� ����� � } � } � w � { �B�+���O�(� }
	 ��� �Æ� { µL�B�+�R�U�(¢
�����a� } � } � w �&�+�|� { � }   } « ¦ �|� �i�(�§�§�(� �� � {d} �|�y�Æ�+� } �U� { � x �U�|� { �³�|�d� �B�!¨
{§w �U�@�+� { � w ¢8�S� } �+� x ���Ã�y� xT~wy{d} �+���U !��«@�U�@�y� xT~wy{d} �+� ¤�� { �+���B� {G} �|¢£¢ } « ±a�����O�(� {d}§w�� ¨
� � { �|�@� {dw ¢£� } ���U�6� w � �U� } �+�§��� w �d�U�U� } �+�½¸O�(�U�+� } �U�U�U« ¦ �z���+� } �¥�Æ�y�L���d�+���i�U� {�� ���a¨
� �@�U�y�+���U�(�U¢£�+��¢Ã� }  (�U�U�+�@¢Ã�(�U�U�+¢^¤½� { �y�+�U� xz}6{G} ���d������# Åy· $ « ¦ �(�6¡��|���L� {§{ �U�+�
� x �U�z��B��L� x � }�~� } �Æ� � �U�(� Q �z�§���U�U� { �y�§�����+�|�@�+����²a�@�¥��� x � { ���U�+� ± } � ~w ¢��U�@� { ¢Ã� { ���@�|�U�
� {d} � x|x �+�§�@�|�U� { �y�+�d�|�U� # Ä�º%$ «



����� � �
	 ����� � � � � ��� � � ��� ´y´

¦ �(� �6�+�z¢Ã���+�L� x�} �U� { � x �@�|� { �³�|�d� }�{ �|�������@������� � �@�+���² � �U�+� ����� � } � } � w �½��� { µk�³�z�
¡UT � �(�§�z¢Ã�(� } �Á� w � ��&(�@? � !��"�����)� # �y· $ �U�U� �'&�? ,/�)242 &(� # S ¿%$ �B� x �+�y�(�¬«�¸Á� { �|��¨
�d�+�U����� � �U�+���F�§�B�+� } �+��� w � � �   �)!Ã +���U�(�����(������� � } � } � w � { �B�+���|�U�½��� � } �§� } �+�@�U�+�
��� y{d} ��� { � ¹ �(� } �+� �U� } �+� { �U��� } �(� � � � �0� � � �
># S $ �U�U� � ��!�&(�)� &(� �=�"!@# ´y´ $ $ �U�+�
¡��|� �L� {§{ �U�+� Q � {§{ �+� B��L� x � }�~� } �U�U� �U�+��¶ wÆ} � } � w � { �y� { �����³�|�U�U�z�y���(� } ��� � �U�(������� � ¨
} � } � w � { �B�+���|�U� �B�+� �6�d�+� { � x � �U¢ � �(� �U� } �+� { ���U�z�+� x �|���U�(� �:�Æ� � �¥��� � w �§¢£�+�¬« ~� �B�+���U�z�
�
� {§{ �U�U� �U�+� �i�+�d�§�+� ��d~���U�z�y���(� } �@� { Q � {§{ �+� { ¢Ã� } »F� x�� ���U�+� Q �|�§�B� x � ~� { �+�U¢£� } � w �@�
# Åy· $ �³�U�§�@���U�|��� x �U�|��B��L� x � }�~� } �z���S�@� ~���U�y�z�y���(� } �U� { ± ² {d} �+¢£�U�§�U���Æ� { �U�U�¾¤½� {d{�~� } ¨
} �|�y�U�@� { �y�§���U� {½{dw �³�|���U�+�½�:�+¢ � �(�¥� } �U����� {d} �z¢Ã¢ } «i©ª� ��� { �y� {�~� }§} �|� } �+¢ Q � {d{ �+�½� {G}
���U�6�(�|�U� { �+�U�6�y�(�§�z�U�y� �i�(�§�§�(� �� � {d} �|�y�Æ�+� }  +���+�d +�z� x �(�¬«¬¸[�+� � � } �+� {�~� }d} �|���U�U� �U�z¢Ã¢ }
�U�z� �i�(�§�d�+� Æ� � {d} �|�y�Æ�+� } ��� ~w� �(�§� Q �(� } �Á���¬«k¡��|�@�Á��� � �[�+�@�U�|�y�(�§�O�
� } � w �U�O (�U�Â¸O� {d} �|¢�¨
¢��@�U���U�(�Á� x �U�|��B��L� x � } ~� } � {d} �U�|�S�
� {d{ �U�@�£�@� { �6�+�z¢Ã���+�L� x�}¥{ µy�³�|� { �|�` y« ¸S« � w � ��&(�
? � !��)�����)� # �y· $ �@�U�§���U��� � ~�U�U� } �³�U�§�U�Æ«

� ¶³�(² � wyx � { ¨ �¬��� x ¨>¡ ¹ �(� } ��
©ª�  ��Æ� x �d�+�|���@�+� ¡UT � �(�§�|¢£�+� } �+� �³�|�d� �U�+� ���d� } � { ���U� �½��� � } � } � w � { ���(�z�[�+� } ¢Ã� } �@�+�
¶³�(² � wyx � { ¨ �¬��� x � w �§�d� x �|�+� } «i¡ {  (�+�|� }�{ �|���'�U�z���b�(�U�U�+�@ �µ:�L� {§{ ¢£� } ��� ~w� �(�C�O�(�§�U�(�a¨
�U�(�6¶³�(² � wyx � { ¨ �¬��� x �U�+�F���§� } � { ���U� ����� � } � } � w � { �B�+���O�(� } ��� {G} �+�z� } # ÅÆÄ%$ «i�
� } �i�U�L��� ¨
¢£���@ (��«B�S�U�L�Æ�U¢Ã�½�U�(�C¶³�(² � wyx � { ¨ �¬��� x¬} �d� } �+��¤6� ~w� �+�a¨[�U !��«¬¤6� { �����³�z�U�U�z�y���(� }¥{ ¨
¢Ã� y{G} ��� { � ¹ �+� } ����� � µ & �&�L�����@�U�+¢ µ w ���U�|�&¶`�!² � wyx � { ¨ �¬�Æ� x �U�U�§��� ¡��d� ~w ���U�U���@�+�
�F� {d} � ~w ¢£�y� { �����³�|�U�U�z�y���(� }Sw �U�(�C�U�U�d��� v �+�d�y� ~w� �+�§�@�U���U�(�6�y� w ¢£� } �§� { ���U�(���S�U¢£� { ¨
{ �U�U�y�(���U� { �@¢ {G} � ~w ¢ } �(� � ~w � � �+� {�{G} �+�z� } « V �Æ��� � �   �)! # ÅÆÄ%$ � ~����� {G} �U�+�b���§� } � { ���U�
����� � } � } � w � { �B�+���O�(� } ¢£� } �U�+¢ &6�U���U�¥� } �U�+�½¤6� { �����³�|�U�U�z�y���(� } �Æ�¬µ 	 � 
 � ' µ¬�����(�
���U�³¢£� } �U�(� Q �U�d +� x �U�+� � ~���U�y�Æµ 	 � 
 � ; «U©ª¢ »F�z��� x �z������� � �U�z� ~� �B�+� } �¥�����L���§�Æ�+� }
� w � �
� {d{ �+�d�y�+�@�U� {d{ �+� ���(�Á�k���a� } �z�+�§�(�U�U�(��± } � ~w ¢��U�U���+� � {G} �L���@�+���+�z�U��� w � {d} ��� } �
¶³�(² � wyx � { ¨ �¬��� x �+�z�U�
�[�+�U�(� � w�} �[�+�U�@�|�y��� w ��� �U�z�U�§�(�|���U�(�U�U�¾¸[�+�U�z�U�y�U�U� ��~�U�&�U�z�
~� ���(� } �§���y�L�Æ�§���(� } �U�(�³¡��§�y�(�U�U� {d{ �Æ«

� �:�U�§�@� x �(�U +� ¹ �(� } ��
¦ �U�d��� �U�|� �b�@�§�U� x �+�U  �U�+� �F� {d} � ~w ¢)�U�U� �[�+�d�U�+� x|w �k� x � ¦ �§�U��� { �����O���U���U�a¨
�y�(� ���+�d�U� { ����� } µ �U�+�d�+� } ² � � { ���U� �S¢ �Ux � } �U�U�(� �|¢ ¸O�(�§�+�z��� � w � � 	 � 0 �
� F À	� À@´ � À	� À�Å H x �z�+�y�(��# Ä�º%$ « ¦ �|���F� { �³�z�§���U�U���U�(���b�@�§�U� x �+�U  �Æ� � �@�|� �����a� } � } ��¨
w ��� {d} ���+�§�U����� xª~� {§{ �z���L���(µ��[�+�U��� � 	 � 0 � ��� � 	 � � # �U� {d} «R�
� } 	 � � # �³�|�d�¾�L���B�+���@�+�
�U�z�+�U�d�|� {G} � ����� � } � } � w � { �B�+���O�(� } �z¢ ± } � ~w ¢��U�U� {G� � x � �B�+ (�+�z���U�U� } «

� v � { � wy{ � } ~� }§{ � ¹ �(� } ��
¦ �z� {G} �(�|�y�(�U�U� v � { � wy{ � }�~� } �(�|�U� { � x �U�z� { �§�(�U�U +�z�+� } �U�(�����§� } � { ���U�+� ����� � } � } � w � { ���(��¨
�[�+� } µ:�L� { �|�£�L� { ¸ x � { �+���Á�Æ��� {d} �U¢ ���+� x ���U� { ��¢ } µ { �z�+�U�&���U������� � � } � x ´ « · « ´ « ¦ �(�
¡��|� �L� {§{ �U�(� v � { � wy{ � }�~� } ��� � �U�(�&���§� } � { ���U�+� �����a� } � } � w � { �B�+�z�[�+� } � {G} �B� {dw �U�U�(� { ���(�
± } � ~w ¢)�U�U�y�(��¢Ã� } �S� xT~wy{ �U�@��� w ��¸O�+�U�(� } �@�U��# Äyº%$ « ¦ �U�d�����U�|�Ã� ~w �U�(�§� v � { � wy{ � }�~� }
�U� { � x �U�|� { �³�|�d� �U�z� Q �|�§�B� x ���!�O�(�y�U�U� �|���(�|�U�(�)���@�y� xT~wy{d} �+� ± } � ~w ¢��U�@�
�y�(�U�§�(¢ {G}
�U�@� �L� {�¦ �§�U����¢£�|�U�z¢��U¢ �|¢ Q �|�§�B� x ���(�§�����U���+�L��� } «R¸O�(���� x �|�+���+�U�U�(��± } � ~w ¢��@�U�
�B� {G} �|¢£¢ } �@�|���+�d� ~w � } � v � { � wy{ � }�~� } �U�z�§�(� } �U�z� ¦ �|���Æ�½�@�+�F¤��d�+�U  { ���U�z��� } �U�U� �L��¢£� }
�U�z�½� ~w � x �|���U�Æ�+� } �+�z�U�+�Y�F� xª~wy{ �U�U� # ´�º $ «



´�· � ������	 ������� �������
����	�
 ���

� �Y�U�+�d¢Ã� { ���U��¡ ¹ �+� } �Æ
¦ �|� { �+�:¡ ¹ �(� } �B�+�d�U� } ��� � �U�(��¶³�+�U�@� } � w �½�U�(� Q ����� {G} �U¢ { ¨i�U (��« � wyx|x � �U{ �y� { �����³�z�a¨
�U�|�y�Æ�+� } �U�+�[¸ x � { �+� # ´�º $ µ # Ä�º3$ « ¦ �|� Q �z�§���U�U�½�U�+�[� x �U�|� } �+¢ � �(�¥� } �U����� � �U�z�F¡�� }¥{G} ��¨
� �@�U���U�+� �����a� } � } � w ���³�U�§�U�³�U� {§x ���U�6� w �����U�|��� } �U�U�d��� { ² {G} �(¢&� } � { ���U�F�
� {d{ �U�U���+�
� w ���U¢£�+� } �z�+� } «��S� � ���§�U�U�Ã� w ��� x � { �+�U�@² �L�Æ¢Ã� { ���U�(� ~� �B�+� x �+���U�U�y�(�Ã�³�|�d�&�(�d�O��� } � } µ
�L� {§{³{ �|��� ����� � } � } � w � { � ¹ �(� } �6¢£� }  (�U�U�+�@¢Ã�(�U�U�+�`�:�+¢ � �(�¥� } �U�Á�y�(�§¢£�|�U�U�(�§�¬«L�Y�@�+�G¨
¢Ã� { ���U� ¡ ¹ �+� } � � ~�Æ�U�y�+��� w � �U�+��± }§w�¹ �(�|�y�(� { ���U� � } �(���³�|� �U�(� ¦ �|��� } �Æµ��U�(� Q ~���G¨
¢Ã�(�Æ� � �� +� }�~� } µL�U�+� x � } �+� } �(� Q ~���d¢Ã�½�U�U�¾�U�(� Q ~���d¢Ã� x �(� } �@�U�Ã�@� { � x �U�|� { �Æ�¬« ¦ �z� {
�+� { �����O�(� } �@�|� { ² {G} �(¢&� } � { ���U��� T � �(�§�|¢£�+� } � x|x � � � } �+� { �U�����U�U�&�U�|� { � { �<��� }¥w � { «

M�� � ���1.-(*��� !#��+-+-��� �Z!#���1CE2�/)0Y24�4< �Z%Z� � D � .P!#D !#.-%Z� .N� � ���=.-CE��+ �U24(	� ���
©ª¢ ��² �U�§��� x � { ���U�(�¾± } � ~w ¢)�U�U� { ¢&� { ���U�|�@�+���L��� ��� { ���U� ~���U� } � { �|���
�U�|� �����a� } � } � w ���U� } �+� { �a¨
�����U�@�¾ +�U� ~�Æ��� {d} �Æ� � �U�z�&�S�U� x ² { �Ã�U�+���S� { �³�|�d� �@�U���U�(��± } � ~w ¢��@�U� { �k��� � } � } � w �'��� � �L� {
¸[� } �d�|�(� { ���+�§�U� xz} �+� � w ���6�§�(� { � x � �U¢ � �+�i« ¦ ���B�+� {d} ���U�U�(���U� } �(� { ���@�|�+� x �|���@�Ã� { � �+� } ���z¢
� � }§} � x � �U�U� } µ:�³�|� �L� { ±@�Æ�U���y�(�§�L� xz} �(� �U�+�£¯��U¢ � �Æµ��U�|� �y� w ¢£� } �d� { ���U� ¤�� {d} � xz} �U�U���U�+�
�V��� � �¥��� { ���L��� � � x �¬µ��@�|� �+� w�{ �z���+� ¡��z�y�+� { ���L� � } �+���@�+� ����� � } � } � w �¬µÂ�U�z� �S� { �³�|�§���U�@���U�+�
± � � xz}§{d} � ~w ¢��@�U�³�U�U�)�@�+� v �(� x ��� � �@�+� V ¯]±@»³¨T�S� { �+�U�����U�G�y�+� {dw �³�z�O�U�(��¡��z���L� {d{ �U�(� Q � { ¨
{ �+� B �U� x � }�~� } «L¡��|�U�(� ~� �B�+�d� x �z��� ~�U�B�+�`�U�|�½¡��§���+�U�U� {§{ �)�y�(���(���U�z�½�(� }¥{ � �§�+���@�+�U�U�(���½� � � } � x
�z�¾�U�+�'¸ ~�@���U�+�d�'� w � � �  �)&(�>�)!��)!�? � �)�4�"! � �>��� # $�º%$ �U�U� 
 ��� � ��# $'�3$ « ¦ �|���F� { ¨
�³�z�§���U�U���U�+� ����� � } � } � w �'�³�z�§���U�����(� ~�@� x �z���U�+�G�O�(� { �&�U�U�§��� ¡��d¢Ã� }§}¥x �U�U� �U�+�)�|� } �(�y�¥� x �+�
¸[� } �d�|�(� { �y� ~w� �(� � ~w �d�U�+�d� ~w �U�F�U�U� Q �|�d���U�U� { �y�¥���&���(���U� } �+� { ���U�|�(� x �z���U�+� ����� � } � } � w � {  (�a¨
{G}�~���@�U�+�'�+� � � {§{G} µ {§w  �« ¸S«R�B�+����!��)&�� # ·yÅ3$ « ¦ �z� Q �(��� { � x �³�|�d���U�U�  (�³� { ���U�+� ����� � } � } � w �
�@�U� �b�(� x|x � {d} � � ~��� w ¢Ã�(�U�+�&�U� } �+� { �U��� } � � � �=.���. �  ��5 # ´y´�º $ «
¸O� { �z�+�§�(�U�/��� � �S�d���(� } �(� � w � � �   �"! # Åy·3$ µ # Å�º $ µ # ÅkÄ%$ µ # Å S $  (� �U�+�/���(� �����a� } � } � w � { �B�!¨
���|�U���Æ� � } �d� } �(�U�U�(�£��� y{G} ��� { � ¹ �+� } �(�¬µ { �z�+�U� ��� � � } � x ´ « · « ´ µÆ�U� } �(� { �@��� } �+� � � � � # Å $ �U�@�
� ��!�&(�)� &(� ���)! # ´y´ $ $ �U�(�£¡�z���L� {d{ � w � Q � {§{ �+� B �U� x � }�~� } �U�U� ¦ �§�(�U ��Æ� x ��� � �U�(� �½��� � } � } � ¨
w � { �B�+�y�z�U�½���(���6�§�(� { � x � �U¢ � �+�i« ¦ �|� Q � {§{ �+� B��L� x � } ~� } �³�U�§�@�Á�L���B�+� ~�U�B�+�:�U�|�O�
� {§{ �@�U�6�U�+�
�i�(�§�d�+� Æ� � {d} �|�y�Æ�+� } �@� { Q � {§{ �+� { ¢£� } »F� xz� �½�U�+� Q �z�§�B� x � ~� { �(�U¢£� } � w �U��# Åy·3$ ��� {d} �z¢Ã¢ } «B¡ {
 (�+�z� }³{ �z���¬µ<�L� {§{`{§w � w � x �U�z� Q � {d{ �+� B��L� x � } ~� } � x|{ ���U���
�U�|� ¦ �d�+�U +��� x �+�z�U�+� { �z�y�U� #L�k��� } �+�
¡ ¹ �+� } ��� � �U�+� ����� � } � } � w � { ���(�y�|�@���U�+�]¯��U¢ � �³�L�Æ���(�¬« ¦ �|�Y� x � {§{ � { ���@�+�&��� y{G} ��� { �y� { � } ¨
 (� x � {d{ �+� { �|��� �U�|��� } �U�|�d�+� } ��� � �6�§�(� { � x � �@¢ � �+� ~�U�B�+� } �§���y�+�i«
�Y�@�+�§¢£� { ���U�Á¡ ¹ �+� } �Á�³�@�§�U�(��� w ��� !���� � # ´ $ �B� { ���@�§�|�(���(�¬« � ��� � � ����� � # ´y´�Ä%$ �y�(� { �U��� } �
¢£� } »`� x�� � �U�+� 	 ¸]¨ª�<��� }¥w � 	 ¨�� � } � w �U� �U�(� ¡��|���L� {§{ �@�+�Ã� x �U�z�U�+�z�y�+� { ���L� � } �+��¢Ã� } �|�U�d�+�
�F� { �³�z�§���U�U�£��� � �L� { ����� � } � } � w � { ���+�d�L� xz} �+�  (�
� w �§�d� x �z�+�d�+�¬«
� x|x � w ���(���+�G� ~���U� } �(� � � } �+� { �U�����U�@�y�+���+� � � {§{ �+���U�z� ����� � } � } � w �
���U�F�|�U�U�z�§�(� }Ã~�U�B�+�F�|�a¨
�d���S� { �³�|�§���U�@����� � �U�z��� ~w �§�U�(� � �Æ�¥��¢£� } �+�Y�U�(�S± } � ~w ¢��U�U� { ¢&� { ���U�z�U��« ¦ �z���L�¥���y� {d} � x|x �U�U�
�U����� �U�+� �S� { �³�|�d� �@�U�y�+� ��� � �U�z�6� ~w �d�U�+� � ���§��¢Ã� } �(�Á���(� w ¢£¢ } �z�U�§�C¸O�+�U�(� } �@�U�£��� { �U�+�
�b� }§{ �����U�Æµa�U� {§{ � x|{ �6�§� } �+�d�|�U¢ ��~�U�[�(�|�£� w ��� }¥wyx �+�d�|�+�d�L���d� { ���  ��� ����� � } � } � w �£�z�Ã�@�+�]�|�a¨
�@� {d} �§�|� x|x �+� ¯��¥��T@� { ��¢�� ~��� #L� {d} �(� �L� { �+�z�U� { �k��� � } � } � w � { �B�+�@�|�U� } �+�&� ~w �§�@�+�§� ~w �U�+�U��� � � xzx|{
�@¢ º�� F ACBED : ��� HC���U���(�O���U� } �³�z�§�¬« ¦ � { ���d� } �+�§�z�U¢ �U� { �k��� � } � } � w � { �B�+�U�z�U� } �+��� ~w �G¨
�@�+�§� ~w �U�+�U��� � � xzx|{ � {d} � x|x �(�§�U�z�U� { �U� } �(� vw �§�B�+�L� xz}  (����� } �¥�Æ��� } �+�¬µ��U�C� { �U�|�Y�
�+���L�Æ�U� { ¢Ã�(�



����� � �
	 ����� � � � � ��� � � ��� ´�º

�|¢�±a���U�y�B�+�d�+�|��� �U�(�6��� { ���U�|�@��µB� x|{dw �@�+¢�¸O�+�d�+�z���¬µ��z�
�@�+¢ �U�z� ����� � } � } � w � {d} � }§} #U�U�U� } µ
�|�£¸O�( +�z�+���U�U��¢Ã� } �U�+��z� } �+�y�§� x �(��� ~w �d�U�+�d� ~w �U�³�U�(�O¤6� { ��¢ } ¢&� { ���U�|�@� { � }   } « ¦ �(�¡��|���L� {§{
�U�(� ����� � } � } � w � { �(� { ���U�+�z� �@�U�½��� � �U�|�³� ~w �§�U�(�§� ~w �@�Y�U�U� {§w ¢£� } �@�|�³¡��U�+�d�y�|�(�U¢ { � }  +�U�@�½�@�+�
¯��U¢ � �Ã� {d} ���  �(� w �d�U�+� }§x �|��� � w ¢ �Ux � T�« ¦ �z� �6�(�U� } �U� { �U� { � ~w �§�@�+�§� ~w �U�+�U��� � � xzx|{ �+� x ���U� }
{§w ¢Ã� } ���U���B�+�U�z�U� } ¶ ~�U��� { ��� x§~� {d{ � ��� � �U�z���S� } �U�+� �½��� � } � } � w � { � x � {d} «�¡����(� {§w � {G} �U�z�
�S� { �³�|�d���U�U� �@�+� ����� � } � } � w � ��� � �L� { ¸O� } �d�|�+� { �y�(�§�L� xz} �(� �@�|��� } �U�����(�U�|�U� } �@�|�§�(� } ¢£� }
�|�@�§�+���(� wy{ �z�y�(� �F� { �³�z�§���U�U����� � �@�|�Ã��� { ���U�|�U� { � x � {G} � w�� � � x �L���(« ¦ �|���U�U�d���������a� } � } ��¨
w �����+�d�U� { ����� } �'±a��� ~�Æ�U�|�y�@�U� �k���@� ���(�§�(� }¥{ � w ��¡��|� } �d� } �+��� w � � ~w �d�U�+�d� ~w �U�(�L��� � � x|x �(�|�
{ �z�y�U� #L�k��� } � { �F� { ¢Ã�  �+�d�§�(�|���U�(�¬µ { �z�+�U�½���U���@# $yº $ «
�S� { �@�|� { �+�£¤6� ~�U�@�U�+���³�U�d�U�Y�|���U�(� x � }   } �+� �y���U�d�+���U�z� ����� � } � } � w ���|� �V��� � �§��� { ���L��� � � x �
��² �U�¥��� x � { ���U�+����� { ���@�|�U�(� ���+� {d}�~�Æ�§� } �U�|�d�+� } � T � �+�d�|¢£�+� } � x|x �U� } �(� { �@��� } µÂ�Á� { � x|x �+�§�@�|�U� {
�[�+�y�(�¾�U�+�S�
� {d{ �L� } �+� ~�U���(� } �¥���y�@�U�&� w ¢�� w�} �z�+�d�+�U�U�(���Æ� � �L� {F{d} � } � w � ~���d�½± ² {d} �(¢ �@�|��� }
�U� � � w � x �+¢Ã� } � { ��� � {G} «� � {§{ �U�U�y�(� �U� { �z� {d} � } � w � ~���d�+� ±a���U��� � � x �U�§�@�������+� x ��� � { �|¢c� w�} �|��¨
�§�(�U�U�(��±�² {G} �(¢ �B�+�O�(�|�U�(� �6�§�(� { � x � �@¢ � �Ã�@�|�+�@�+�§�(� { � �+ (� # { ���U�+� ¦ �d�+�U +��� x �³�U�§�U�(� � w �
��!��)&�� # ·yÅ3$ � w �d�y�+� w ¢Ã¢£�+�iµÆ� w ���(�<�U�|� ~� ���(� } �¥���y�@�U���U�+�[�
� {§{ �[�+� } � � �(��<�@�U���+� � wyx � } ��«
� !�&(�)�>!�&(24.�1 # º'$3$ µ:# º S $ µ # º'� $ ¢&�Æ��� } �[¢£� } »F� x�� ���+�z�U�+�V�U�z�y� } � x �(� v �z�U� w �k��¢£�+�§�Á�S� � �U���U¢£�+�
�+�z�U�+�³�z� �(�|�U�(¢ �¥�Æ�U� � x �+� ¯��U¢ � �(� x �Æ� � �¥��� �k��� � } �|�+�d�+�U�@�+�
± } � ~w ¢��U�@�U« ¦ ���B�+�i�³�@�§�U�����U���
�L� { ¯�� ~��� w ¢£�+� �U�+� 	 � w�} �|�+�d�+�U�@�+� 	 w �U�(� 	 � xz} �+�d�U�|�(�§�+�@�U�+� 	 �½��� � } � } � w ���U� } �(� { �@��� } « ¦ �z�
�����a� } � } � w � { �y�(�U�|� } �C�z�
�B�+�L�Æ��� �U��� } �+�¾± ���L��� � � x � ���(�+�|� �L� {§{ �+� { �|��� �L���B�+�R�[�+��� { � x|{ �+� } �|�@«
¶ w�} �z�+�§�(�U�U� ����� � } � } � w � } �§� }d} � w �� x|x �+¢2�B�+�@�:�+� x|x � {d} ��� � «�� 13��� & � � ���7# ´�·�º $ �B� w �L����� } � } �
�y�(� { ���U�|�(�U�+�U���S� } �+� � w �
� w�} �z�+�§�(�U�U�(� �½��� � } � } � w ���z� ©ª�U�U�U�(�+�§� � ~�U�Y�:�U�§� w�� �U¢ � �+�¬«

�! ��Z �� 32465 7V9<;>=@?BAC7�� ���
	������������� ���������
���
������ ! !�#"$��%����
�&�'�

(*),+�-
.0/�132!46587�/9/:.<;=)>/:/9.0?�@>.<)BA#+C2
;
D�A�4#EFHG )>DH.<?C.0?�2
;
-JI!?C.<)BACDKE2!;
A#+C)>D�.0?C.<?MLN.<O G ;
.0?CA�PQA�+R.0/9.
GSF +�-
)B.T;U2!/9.0?C)>A#O G .WVU+R?XE7�/J2
;
DHACYZ.<?C.0O G ;[2
;
D9)>;\-
.<;*@>.]+R^0+C.<;`_ FHG ?#.<;`^02
;
. G /9.0;
- F ;`a'.cb
-
.02!+R2
;!DdD�.0e�7�;
;
.0;�f�a'.0)�-
.0?�132!AC@>.0D�2
;
Dg2
;
-ih�I!+R)B/9)B.<?#2
;
D G PU-
? F 2
@B)>ACO G .<?TVU+C? E7�/W2
;
D�A&b
/ F ACO G )B;
.<;jD�. G E7�?#+:AC)B.*/:)B+#+R@B.<?#e�.<)B@>.9^<2
/ VU+ F ;
-j-
.<?:kM.0O G ;
)B5ZlmAC)B. G .n^Hfoa3f �/�>� �)! #qp $ l
� 24.�&�  &(� � #rp�s $ l �42 . &�  &(� � � � � �
C#rpHt $ 7U-
.<? <0�4� !��)!7� �7� �
C#rs�u $ f
v�)>.0A�D�)B@B+ & .0-
7UO G ;!7QO G ;
)BO G +�4 E2!?�-
)>.wa�.<?C.0O G ;[2
;
D�5 Fyx ),+R)>.0?C.0;
-
.<?�VU+R? E7�/J2
;
DH.<;�fyv�)B.wVQO G eN)B.]b
?C)BD�5H.0)B+C.<;TYz.0)�-
.0?�;[2
/:.<?#)>A#O G .<;WVQ)>/W2
@ F +C)>7�; x 7�;={ FXx ),+ F +C)>7�;3?C.<A#2
@B+C)>.0?C.<; F 2
A�-
.<;|.<;
7H?C/:.<;
}�;~+C.<?CA#O G )>.0-
.<;�-
.<?�)B;�-
.<?�5 FXx )B+C)>.<?#.<;
-!.<;iVU+C? E7�/J2!;
D F 2!4�+C?C.0+C.<;
-!.<;�� EF ;
D�.<;UbN2
;
-��K.<),+RA&b
5 F @>.0;�f�a'.0)>A#I
)>.0@>A#e�.<)BAC. x8F ?#)>.<?�+T-
)>.�O G
F ? F 5~+C.<?C)BA#+C)>ACO G .9�mEF ;!D�.<;
A#5 F @ F YZ.<)w.0)>;
.0?�5 FXx )B+C)>.0?C.<;Ub
-
.0;`V[+R?yE7H/J2
;
D�)B;�.<)B;
.<?N{�?C.0)>A#.<@>I!2
/9IZ.�^0eN)>A#O G .<;n-
.0/�L F -
)>2!A�.<)B;
.<AN{ FXx )B+ F +R)>7H;
AC58.<)>/:.<A; � 3 > . 
��X�

� � � 2
;
-n-
.<?��w2
/:Iz.0; F Y
/:.<A#AC2
;!D�.<;C; � 3 > . 
��y�
R
� f�v�)B.|�K.<)B+CAC5 F @B.<;d@>)B.<D�.0;

^0eN)BACO G .0; � � 3 > . 
��y�
� � ��4 E2!?�-
.0;da'@ F AC.0;
5H7�@B@ F I!Am2!;
-�-
.0?'v�2
?#O G A#+C? E7�/:- F 2!.<?m-
.<?'��2!/9IZ.

� � 3 > . 
��y�
R ��fM� E2
?|.<)B;
.g587�?C?#.<5~+R.�? EF 2
/:@>)BO G .�2
;
-�^0.<)B+C@>)BO G .91�2!� E7�A#2
;
D`e EF ?C.<;�a�.<?C.0O G b

;[2
;
D�A#D�)B+#+R.0?3/:)B+ �y�
" � �K.0@>@B.<;nYz.0)M.0)>;
.0/��K.0)B+CACO G ?#)B+C+ x 7H; � � � �X�

� � �W;
7H+�e�.<;!-
)>D
fzv�)>.0A
@>)B.<DH+�;!7QO G e'.0)B+ F 2
�H.<? G
F @>Y�-
.0?�( E7HD�@>)BO G 5H.0)B+R.0;�-
.<? G .<2Q+R. x .<?�4 E2
D�Y F ?C.<;jLN.<O G ;
.0?�bW2
;
-
VQIZ.<)BO G .<?#@>.<)BA#+C2
;
D
l�A#7\- F ACAT-
)B.:VQ)>/W2
@ F +C)>7�;*5 Fyx ),+R)>.0?C.0;
-
.<?|V[+R? E7H/J2
;
D�.0;�;[2
?T2
;~+R.<?TA�+ F ?#5
x .0?C.0)>;!4 F O G .<;
-
.0;�13;
; FHG /:.<;J/ E7�D�@B)>O G )>A�+Xf���.0Yz.0;J-
)>.0AC.0;JI
?C)B;
^<)BI
)>.0@>@B.<;T�w?C7�Y!@>.</:.<;|@>)B.<D�.0;
-
)B.dVQO G eN)>.0?C)BD�5H.0)B+R.0;�Yz.0)�-!.<?�VQ)B/J2
@ F +R)B7�;�5 FXx )B+C)>.0?C.<;!-
.<?WVU+R? E7�/J2
;!D�.<;�)B;�-
.0?W5H7H?C?C.05~+R.<;



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

(n7Q-
.0@>@B)>.<?#2
;
D*-
.<A:� GSF A#.<; E2
YZ.<?#D F ;
DHA:A#7yeN)>.d)>;�-!.<?�;[2
/:.<?C)BACO G .0; a'. GSF ;
-
@>2!;
D�-
.<?�YZ.<)
{ FXx )B+ F +R)B7�;*)B; -
.0?TVU+R? E7�/J2
;!D F 2!4�+C?C.0+C.<;
-!.<;�v�)>O G +C.<2
;~+R.0?CA#O G )>.0-
.�^0eN)>A#O G .<;�� F ACA#.<?�2
;!-� F A#AC.<?#- F /:I!4&f
v�)B.�.<)B;!4 F O G A�+R.W( E7�D�@B)>O G 58.<)B+N^02
?���7�? G .0?CA F D�. x 7�;`{ FXx )B+ F +R)B7�;d)>A�+�-
)>.���-
.0;[+C)��S5 F +C)>7�; x 7�;
{ FXx )B+ F +R)B7�;
ACDH.<Y
)B.0+R.0;�/9),+���)>@,46. x 7�;�v F /9I!46-!?C2
O 5[)>A#7�Y F ?#.<;i)>/�V[+R? E7H/J2
;
D�A�46.<@B-�-
.0?W.0)>;Qb
I GSF AC)BD�.<; a'.<?#.<O G ;[2
;
D!f�v F /9),+�@ EF A#A#+�A#)>O G & .<-!7QO G ;[2
?�.0?C/:)B+C+C.<@B;�l�7�Y�/9),+�{ FXx )B+ F +R)B7�;`^02
?#.<O G ;!.<; )BA#+n7Q-!.<?\;
)>O G +<f�v�)B.�132
A�eN)>?#5U2!;
D�.<; -
.<?*{ FXx ),+ F +C)>7�; F 2!4�132Q4�+R?C)B.<Y 2
;
-�� ),b
-!.<?CA�+ F ;!-�l�Y
^0eTf�YZ.<)m�w2
/:Iz.0; F 2!4�-
)B.:� E7�?C-!.<? G E7 G .�2
;
-i-
.<;�� )>?#5U2!;
D�ACDH? F -�5 E7�;
;
.0; A#7
;!)>O G +w.<?�4 F ACA�+�e'.0?C-
.0;�f~132
Aw-!)>.<A#.</ �T?#2
;
-�eN2
?C-!. x .<?#AC2
O G +<l!{ FXx )B+ F +R)>7H;
ACI G EF ;
7�/:.<;
.m/:)B+
(n.0+ G 7Q-
.0;�-
.0?�VQ)>/W2
@ F +C)>7�;�^]e'.0)>I G
F AC)BD�.<?WVU+R? E7�/J2
;!D�.<;�^02�YZ.<?C.0O G ;
.0; 2!;
-�AC7H/9),+ F 2
O G
-!)>.:132
A�eN)>?C5[2
;!D x 7�;�{ FXx )B+ F +R)B7�; F 2!4N- F A�VU+C?yE7�/J2!;
D�A#46.0@>-i^<2�.0?#4 F A#AC.0;�f!��;�-!.<;�@B.0+R^]+R.0;
_ F8G ?C.0; eN2
?C-!.�.<)B;
."�3)>.0@>^ F8G @�2
;~+R.<?#ACO G )B.<-
@B)>O G .0?J{ FXx )B+ F +R)>7H;
AC/:7Q-!.<@>@B.W2
;!-�;U2!/9.0?C)>A#O G .<?
(n.0+ G 7Q-
.0; .<;~+�eN)>O 58.<@B+<lN-
)>. & .�; F O G 1�;~e'.0;
-
2
;
DHA#4 F @B@#��7�?�b�2!;
- � F O G +R.0)>@>. F 2!4�e�.<)>A#.<;�f
}�; F Y G EF ;
D�)BD x 7�;n-
.0?3(n7Q-
.0@>@B)>.<?#2
;
D=-
.<A�� GSF A#.<; E2
YZ.<?#D F ;
DHA�D�)BY!+�.0A�I!?C)>;!^<)>I!)>.<@B@�^0e�.<)�2
;Qb
+C.<?#ACO G )B.<-
@B)>O G .=(*.]+ G 7U-
.<;*^<2
?3VQ)B/J2
@ F +R)>7H; x 7�; (*. G ?CI GSF AC.<;!A#+R? E7�/J2
;!D�.<;�lZ-
)B.���;~+C.<?#4 F O<.]b
k�? F O 5U)B;
D8b&(*.0+ G 7Q-!.<;\2
;
-n-
)>.�A#7�D�.0; F ;
;~+R.0;%$'7H;[+C)>;[2
2
/�b�(n.0+ G 7Q-
.0;�f

&('*),+.-0/21435+ �768-014309;:<'�= �?>@+A)0B�C;D�+E'
v�)B.<A#.�(*.]+ G 7U-
.<;dY F AC)B.<?C.0; F 2!4�-
.0?�13;!; FHG /:.HlU- F A#A�^0eN)BACO G .0;n-!.<;dYZ.<)>-!.<;\� GSF A#.<;\��@ E2
A�b
A#)>D�58.<),+�2
;
-nv F /:I!4�.0)>;
.346.0A#+N-
.F�S;
)B.<?#+C.�� GSF A#.<;
D�?#.<;
^0.T@>)>.0DH+XfQa'.0)�-
.<?�a'.<?#.<O G ;[2
;
D:.<)B;
.<?
5 FXx )B+C)>.<?#.<;
-!.<;`VU+R?XE7�/J2
;
D�eN)>?#-`-
)B.W� GSF AC.<;!D�?C.0;
^<.J/:)B+G��)>@,46.�-
.<?3v F /9IQ46-
?C2
O 5�b2��AC7�Y F ?C.<;
.0?C/:)B+#+R.<@,+XfIHwA�eN)>?C-�- F Yz.0) F ;
D�.0;
7�/:/9.0;�l�- F ACA�- F A:{ FXx )B+ F +R)>7H;
ACD�.0Y
)>.]+J.0)>;
.0; 587�;
A�+ F ;Qb
+C.<;�v�?#2
O 5 D�@B.<)BO G -
.</ v F /:I!46-
?C2!O 5i-!.<?���@ E2
ACA#)>D�58.<),+ GSF +<f � G PUAC)>5 F @B)>A#O G )>A�+�-
)>.0AJ;
)BO G +
587�?C?#.<5~+XlS2!;
-*.0A�^0)>. G +N;[2
/:.<?#)>A#O G .W�w?#7�Y
@>.0/9.3; F O G A#)>O G fJHwAN)>A�+N-
.<A GSF @BY*;
78+�e'.0;
-
)>D!lS.<)>;
.0/9I!)>?C)BACO G .0A�VQO G @>)>.0��2
;
DHAC/:7Q-
.0@>@ l!.<)B; AC7HD�.<; F ;
;~+R.<A�Kce F 5H.cb�/:7Q-
.0@ K .0)>;
^02!4 E2 G ?#.<;�l�e'.0@>O G .0A
-!.<;�v�?#2
O 5[? E2
O 5[D�.]eN)>;
; F /LHw;
-
.9-
.<A={ Fyx ),+ F +C)>7�;
A#D�.<Y!)>.0+C.<A�eN)B.<-
.0?CD�)BY!+Xf�v�)B.:VU+R? E7�/J2
;
D
eN)B?C-\;[2
?�4 E2
?N-
)B.3� E2
A#AC)>DH.=� GSF AC.|2
/ - F A�{ FXx )B+ F +R)B7�;
ACDH.<Y
)B.0+ G .<?C2!/�Yz.0?C.0O G ;
.0+<fZv�)>.���78b
5 F @B)>A#)>.<?#2
;
Dd-
.0?W� GSF AC.<;!D�?C.0;
^<.9/9),+T-
.<?=v F /:I!46-
?C2!O 5~b2��AC7�Y F ?C.0;�)BA#+|.<)B;�),+R.<? F +R) x .0?<l F YZ.<?
;!)>O G +m^<.<),+R.0O G +C.<?'��?#7�^<.0ACA0lUe�.<A GSF @>Y9/9),+w-
)B.<AC.0?�(n.0+ G 7Q-
.�;[2
?mA#+ F +R)>7H; EF ?C.N� G EF ;
7�/:.<;
.N2
;Qb
+C.<?#AC2
O G +�e�.<?#-
.<;d5 E7�;
;!.<;�fQv F ;[2
?�-
)>.N� E2
A#AC)>DH.�� GSF A#.�Yz.0?C.0O G ;
.0+'eN)>?C-Kl G
F +'-!)>.3(*.0+ G 7Q-!.
-!.<;M��7�?�+R.0)>@ lw- F ACA�-!.<?dv�)BO G +C.<2
;~+C.<?CA#O G )>.0- ^0eN)BACO G .0;N� F A#AC.0?�2
;
-N� F ACA#.<?#- F /:I!4T7 G ;
.
a�.<-
.02!+R2
;!D9)BA#+Xf

v�)B.�13;!; FHG /:. .<)B;
.<? 46.0A#+m-
.(�
;
)>.0?#+R.0;:� G
F AC.0;
D�?C.0;
^<.�)>A�+w;
7UO GgF /$. G .0A#+C.<;gYZ.<)ZVUO G )>O G +R5 F b
x ),+ F +C)>7�;�.<?�4cE2
@>@,+Xf[v�.0A#e�.<D�.0;�e'.0?C-
.0;O��;[+C.<?�4 F O<.cb�k�? F O 5[)>;!D�(*.0+ G 7U-
.<; x 7�? F @>@>.0/�^<2!? VQ)B/J2Qb
@ F +R)B7�;J-
)B.<A#.<?�{ FXx ),+ F +C)>7�;!A F ?�+ x .0?#e�.<;
-!.0+XfJP�Q�RJSUTWVXRJY[Z0\]R_^a` �,bdc YZ.<?#.<O G ;!.<;g/:)B+ -
)>.0AC.<?
(n.0+ G 7Q-
.�-
)B.wA#+ F +R)B7�; EF ?z5 FXx )B+C)>.0?C.<;!-
.mVU+R? E7�/J2
;!D�2!/ x .0?CA#O G )>.0-
.<;
.'L�78+ F +C)>7�;
A#5 E7�?CIZ.<?0l,egfih
jJk S�\lTnm8o�RJp.pAq�Sr`ts s c 2
;~+C.<?CA#2
O G .0;n- F A'{ FXx )B+ F +R)B7�;
ACDH.<Y
)B.0+ F ;9-
.<?
��7�?C-!.<?C5 F ;~+C.3.<)B;
.<A
��1G$'1 ��� p b&�w?C7u�S@>Ad/:)B+���)>@B46.`.<)>;!.<A*�M7H+C.<;~+R) F @,b:Y
^]eTfN.<)>;!.<An� FXx )>.0?�b�V[+R7�58.<A�bv��.<?�4 FHG ?C.0;
A<f
v F Yz.0)3eN)>?#- -!)>.��S7�?C/ -
.<An{ FXx )B+ F +R)>7H;
ACD�.0Y
)>.]+RA�/:)B+g-
.<?n��7H+R.0;[+C) F @B/9.]+ G 7U-
. .0?C/:)B+#+R.<@,+
2!;
-�- F ;
;�/:)B+�-!.</ � Fyx )B.<?�b&VU+R7H5H.<A&b2��.0?#4 FHG ?#.<;�5H7H?C?C)BD�)>.0?#+<fiHw)>;!.�D�.<; F 2
.�.FwQIz.0?C)B/9.0;[+C.<@B@>.E}�Yz.0?CI
? E2!462
;
DT^0.<)>D8+ix#.<-
7UO G l~- F A#A�-!)>.<A#.�(*.0+ G 7Q-!.�-!.<;gh�?�+�-
.<A�a'@ F AC.0;
^<2
A F /:/9.0;!4 F @>@BA�YZ.<)
G E7 G .<?#.<;*L�.]PU;
7�@>-!A�b�� F8G @>.0;�;
)>O G + x 7H? G .0?CA F D�.<;n5 F ;
;�f



��������� � ���	�
��� ��� � �� � � � � u

13;~e�.<;
-!2
;
D�.0; x 7�; ��;~+C.<?#4 F O<.]b�kM? F O 5[)>;
D�b�(*.]+ G 7U-
.<;=^<2
?�a'.<?#.<O G ;[2
;!D�5 Fyx ),+R)>.0?C.0;
-
.<?M�w2
/�b
IZ.<;
A�+R? E7H/J2
;
D�.0;JAC)B;
-=e�.<DH.<;�-
.0?�5H7H/9I
@B.FwQ.<; �T.07�/9.]+R?#)>.�AC.0@B+R.0;�f����]Q��f�\i\;RO` �X� u c x .0?#e�.<;Qb
-
.]+*.0)>; A#7�D�.<; F ;
;~+R.0A VU+C?C7�/:@>)B;
)>.0; x .<?#ACO G )B.<Y
2!;
D�A�bv��.<?�4 FHG ?C.0; 4 E2
?d-
)B. ^0e�.<)B-
)>/:.<;!AC)>7H; F @>.
a'.0?C.<O G ;U2!;
D�.<; .<)B;
.<?d?#.<)>Y!2
;
D�A�46?C.<)B.<; � F 2!46? F -
A�+R? E7H/J2
;
D�YZ.<)�1�2
ACY!)>@>-!2
;
D�.<)B;
.<?dA�+ F +C)>78b
; EF ?#.<;n{ FXx ),+ EF +<f!v�)B.#Hw?CDH.<Y
;
)BACA#.|A#)>;
- x 7�; eg^;RJY�� T����iQ��f;\]\]Rl`ts bdc )>/ ��.<?#D�@>.0)>O G ^<2!/H!wQIz.0?C)>/:.<;~+�- F ?CD�.0A#+C.<@>@,+Xf�v�)B.�� EF ;
D�.9-
.<A�{ FXx )B+ F +R)B7�;
ACDH.<Y
)B.0+R.0A|eN)B?C-�;[2
?WYz.0)�D�.0?C)B;
D�.</
� E7�?#-
.<? G E7 G .0; F Y!4 F @>@ x 7�;n-
.<?�a'.0?C.<O G ;U2!;
Dg?#)>O G +R)BDJeN)>.<-!.<?CDH.<D�.0Yz.0;�f

��;~+R.0?#4 F O0.]b�k�? F O 5U)B;
D8b&(*.0+ G 7Q-!.<; A#.0+C^<.<;�.<)B;
.�ACO GSF ?�46.�� GSF A#.<;
DH?C.<;!^<. x 7�? F 2
AT2
;
- 5zE7�;!;
.<;
;[2
?�^<2!?Ta'.<?#.<O G ;[2
;
D x 7H; VUO G )>O G +R5 FXx )B+ F +R)B7�; x .<?#e�.<;!-
.0+|e'.0?C-
.0;�lEx#.<-!7QO G ;
)BO G +�^<2
?Ta'.cb
ACO G ?C.<)BY
2
;
D x 7�;�a'@ F AC.0; F Y
@�E7�AC2!;
D
fZ�S.<?C;!.<?�AC)>;!- AC)B.WY
)BAC@ F ;
D9;[2
? F 2!4�.0Yz.0;
. sHv$7Q-
.0? F wQ) b
A#PU/:/9.]+R?#)>ACO G .�� EF @B@>. F ;!D�.0e�.<;
-!.0+ e�7�?C-
.0;�f!VQ)>.�AC)>;!-g-
.0A GSF @BYg4 E2
?m-
)>.�VQ)>/W2
@ F +C)>7�;�5 FXx )B+C)>.]b
?C.0;
-
.0?3V[+R? E7H/J2
;
D�.0;\)>;n{�?C.<)BAC.0@>I
2
/:IZ.<;d5 F 2
/ D�.<.0)>D�;
.]+Xf

&('*),+.-0/21435+���� 1��)���-d:<'�=��C;DI+.-�� C_'*),:<'����� !�?>@+A)0B�C;D�+E'
��/L��.<DH.<;
A F +R^�^02�-
.0;a��;[+C.<?�4 F O<.cb�k�? F O 5[)>;!D8b�(*.]+ G 7U-
.0;�eN)B?C-�YZ.<) $'7�;~+R)>;[2
2!/�b&(*.0+ G 7Q-!.<;
-
)B.WV[+R? E7H/J2
;
D�YZ.<)>-!.<?�� GSF AC.0; YZ.<?C.0O G ;
.]+Xf4��.<?#; F O G @ EF ACA#)>DH+�/ F ;\- F YZ.<)�-
)B.=LN.<@ F +R) x Yz.]e'.cb
D�2
;!D*^]eN)>ACO G .<; YZ.<)B-
.<;�� GSF A#.<;�l�- F ;!;�5 E7�;
;!.<;iYz.0)>-
. E2
YZ.<?T.<)B;
.�LN.<O G .0;
^<.0@>@>.:D�.0/9),+C+R.0@B+
2
;
-`AC7 F @>A�.<)>;*��@B2
)>-\/:)B+ x8F ?C) F Y
@>.0;*VU+R7#"z.<)BD�.<;!ACO GSF 4�+C.<;*Yz. GSF ;
-
.0@B+Ne�.<?C-!.<;�f�VU+R7#"z.<)BD�.<;Ub
ACO G
F 4�+R.0; eN)>.\^Hfoa3f�-
)B.\v�)>O G +R.\5 E7�;
;
.0; - F YZ.<) )B;�13Y G EF ;
D�)>DH5H.<),+�-
.<A9v F /:I!4 b|Y
^]eTfm-!.<A
��@ E2
ACA#)>D�58.<)B+CD�. G
F @B+CA -
.<?'�K.<@B@>.�^]eN)>A#O G .<;�-!.<;gVU+R7#"z.<)BD�.<;!ACO GSF 4�+C.<;9-
.<A�v F /:I!46.<Aw2
;!-g-
.0;
.<;
-
.0?�?#.<)B;
.<;n��@ E2
ACA#)>D�58.<)B+ xHF ?C)>)B.<?#.<;�f

v�)>.=/ F + G .0/ F +C)>A#O G .Wa�.<ACO G ?C.<)BY
2
;
D\-
.0?�a'@ F AC.0;
A#+C?yE7�/J2!;
D�YZ.<;�E7H+C)>DH+<l F Y
D�.0AC. G .<; x 7�;�-!.<?
(*7U-
.<@B@>)B.<?C2!;
D�-
.<A`� G
F AC.0; E2
YZ.<?CD F ;
D�A0l�58.<)>;!.�^02
AyEF +C^<@B)>O G .0;@��@>.<)BO G 2
;
D�.0; )B/ ��.<?CDH@>.<)BO G
^<2!?JVQ)B/J2
@ F +R)B7�; .<)B;
I GSF AC)>DH.<?|VU+C? E7�/J2!;
D�.<;Kf�v�.<A G
F @>Y�AC)B;
- K $'7�;~+C)>;[2
2
/ K (*.]+ G 7U-
.<;�;[2Qb
/:.<?C)BACO G AC. G ?d.�$:^0)>.<;~+<f8� .0D�.<; -
.0?\a'.<? E2
O 5[AC)>O G +C)>D�2
;!D YZ.<)B-
.<?�� G
F AC.0; +C?C.0+C.<; YZ.<)3-!.<?
a'.0?C.<O G ;U2!;
D F YZ.<?Jv�)>O G +R.0ACI
? E2
;
D�. F ;�-
.0?�� GSF AC.0;
D�?#.<;
^0. F 2!4&l -
)B.�;[2
/9.0?C)BACO G .\�w?C7HY
@>.cb
/:. F 2!4�e�.<?�46.<;�2
;!-�-
)>.X��.<?�e'.0;
-
2
;!D�AC7�D�.0; F ;
;~+C.<? K A G 7UO 5�b�O F I!+R2!?C)>;!D K 7Q-!.<? K )B;[+C.<?�4 F O<.cb
O F I!+R2
?#)>;
D

K b&(*.0+ G 7Q-!.<;`YZ.<)�-
.0?�v�)>A#5U?#.0+C)>AC)B.<?#2
;
D:.<?#467H?C-
.0?C;�fi$'7�;~+R)B;U2!2
/ (*.0+ G 7Q-!.<;�AC)B;
-
;
)BO G + F 2Q4'-
)B.:(*7U-
.<@B@ F ;
; FHG /:.J.<)B;
.<?�A#O GSF ?#46.0;�� GSF A#.<;
DH?C.<;!^<.:Yz.0ACO G ? EF ;
5~+W2!;
-�5 E7�;!;
.<;
AC7H/9),+ F 2
O G ^<2
?�VQ)B/J2
@ F +R)B7�; x 7�;*a'@ F A#.<;Qbm7U-
.0? � 7�@B5H.0;
5 Fyx ),+ F +C)>7�; x .<?�e'.0;
-
.0+�e'.0?C-
.0;�f
v�.<? � G
F AC.0; E2
YZ.<?CD F ;
D�eN)>?#-JYZ.<) $'7�;~+R)>;[2
2!/�b&(*.0+ G 7Q-!.<;J-
2!?CO G .<)B;
.'D�.0.<)BD�;
.0+C.�a'.0^<)B. G 2
;
D
^0eN)BACO G .0;�-
.0? x8F ?#) F Y
@B.<;iv�)>O G +C.:-!.<A � F A#AC.<?&b&v F /:I!4 b�T.0/9)BACO G .0A�2
;
- -!.<; F ;
-
.<?#.<;��K2Ub
A#+ F ;
-
A#D�?yE7H��.<; Yz.0ACO G ?#)>.0Yz.0;�f�� .0;
;j-!)>.<A#.na'.<^0)>. G 2
;!D�;
)BO G +9;[2
?�4 E2
?�-!)>.O��.<?#- F /:I!462
;
D
l
AC7H;
-
.<?#; F 2
O G 4 E2
?*-!)>.�{T7H;
-
.<;!A F +C)>7�; D�)>@,+Xl�)BA#+n5H.0)>;
.�VQO G @B)>.<�H2
;
D�A#Yz.0-
)>;
DH2
;
D�4 E2
?n-
.<;
A#+C?C7�/ F Y D�.<@B.<D�.0;
.<; L F ;
-j-!.<A�{ FXx )B+ F +R)B7�;
ACDH.<Y
)B.0+R.0A�.<?�467�?C-
.0?C@B)>O G f
$'7H;[+C)>;[2
2
/ (n.0+ G 78b
-
.0; 5 E7�;
;
.0; F 2!O G ^02
?�VU)>/J2
@ F +R)B7�; )B;
A#+ F +R)B7�; EF ?=5 Fyx ),+R)>.0?C.0;
-
.<?9VU+C? E7�/W2
;
D�.0; x .<?�e'.0;
-
.0+
e�.<?C-!.<;�lM- F -
.0?W� GSF A#.<; E2!Yz.0?CD F ;!D -
2
?#O G -
)>?#.<5~+R.9{�7�I
I
@B2
;
Dn/9),+=-!.</ VU+R? E7�/J2
;!D�AC@ E7�AC.0?
^<.0)B+C.<O G +TAC)B/J2
@>)B.<?�+�e�.<?#-
.<;i5 F ;
;�fKv F -
.0?T� G
F AC.0; E2
YZ.<?CD F ;
D x 7H;i.0)>;
.0?�LN.<) G .JI G PUAC)B5 F @>),b
ACO G .<?m� G EF ;
7�/:.<;!.�eN)>.8� EF ?#/9. E2
YZ.<?CD F ;
D
lHh�Yz.0?#� EF O G .<;
A#I F ;
;[2
;
D!l5��)>A#5H7�A#)B+ EF +XlH{T7H/9I
?#.<A&b
AC)BY
)>@B)B+ EF +XlKa'@ F A#.<;~e�.<O G A#.<@BeN)B?C5[2
;
D�2!;
- +R2!?CY
2
@B.<;~+R.0;UHw)>;Q� E2
ACA#. F Y G EF ;
DH+<l�. wQ)>A#+C)>.0?C.<;�.<)B;
.
��)B.<@B^ FHG @ x 7�; x .<?#ACO G )B.<-
.0;
.<; { FXx )B+ F +R)B7�;
A#/97U-
.<@B@>.0;�l~-
)>.T)B/ ��.<AC.0;~+R@>)BO G .<;*)>;\-
?#.<)�{ F +R.cb
D�7�?#)>.0;n.0)>;
DH.0+R.0)>@,+'e�.<?C-!.<;`5 E7�;!;
.<;�%



� b � ���������
	 ��� �����	������������

� { FXx )B+ F +R)B7�;
A#/97U-
.<@B@>. Y F AC)>.0?C.0;
- F 2!4�.0)>;
.0/ �K2
A�+ F ;!-
ACD�.0AC.]+R^
��)>.0?KeN)>?#-�-
.<?�� GSF AC.<; E2
Yz.0?CD F ;
DN/9),+�.<)B;
.</ �K2
A�+ F ;
-!ACD�.0AC.0+C^�Yz.0ACO G ?#)>.<YZ.<;Kf0H�)B;!4 F O G .
�K2
A#+ F ;
-
A#D�.<A#.0+R^0.�AC)>;!- F 2
A�-
.0?�k G .<?#/97U-!PU; F /:)>5\YZ.<5 F ;
;~+T2
;!-i@B)>.]46.<?C;*.<)B;
.<;��K2Qb
A F /:/9.0; GSF ;!D�^0eN)>A#O G .<;�v�)>O G +R. 2
;!-�v�?C2!O 5 ` �H� u c f[v F A��K2
A#+ F ;
-
A#D�.<A#.0+C^�/J2!ACAmI G P[b
AC)>5 F @B)>A#O G AC)B;
; x 7�@B@QA#.<)B;�2
;
-�- F ?�4�- F Aw;[2
/:.<?#)>ACO G . � E7�AC2
;!D�A x .<?#4 F8G ?C.0;:;!)>O G +w-
.0A#+ F Y
),b
@>)>A#)>.0?C.<;Kf�v�)>. )B;�-
.<?m��)B+C.<? F +R2
? x .<?#e�.<;!-
.0+C.<;n�K2
A�+ F ;
-!ACD�.0AC.0+C^<.�@ F A#AC.<;:AC)BO G /:)B+ -
.</
��.<? G EF @B+C;
)>AM^0eN)>A#O G .<;:-
.0?���@#E2
A#AC)BD�5H.0)B+RA&b�2
;!-:-!.<?�v F /:I!46-
)BO G +C.'7U-
.<?w/:)B+�-
.<?�a�?C.<),+R.
Y
^0eTf
/:)B+'-
.</ �T? F -
)>.0;~+R.<;d-!.<? E}�YZ.<?#D F ;
DHA#462
;
5~+C)>7�;dO GSF ? F 5~+R.0?C)BAC)>.0?C.0;�f
v�)B.�{�7�I
IQb
@>2
;
D9.<)B;
.<A|�K2
A�+ F ;!-
ACD�.0AC.]+R^<.0AT/9),+3.0)>;
.0?�^0e�.<)B-
)>/:.<;
A#)>7�; F @>.0; VU+C?yE7�/W2
;
D�A#?C.<O G ;U2!;
D
eN2
?C-
.�^02
.<?#A#+ x 7�;%e RJp.qIS�S k�� T�� f�RJS � `ts �uc F ;
D�.]e F ;!-!+Xf!v F A��K2
A#+ F ;
-
A#D�.<A#.0+C^
Y F AC)B.<?�+J- F YZ.<) F 2!4�.<)B;
.<?�VU)>;[2
A#462!;
5~+R)>7H;�2
;
-�Yz.0ACO G ?#.<)BY!+�-
.<; E}�Yz.0?CD F ;!D�-
.<?"��.]b
/9)BACO G -
)BO G +R. x 7�;d-
.0? ��@>2!)>-
-
)BO G +R.�^<2
?'v F /9IQ46-
)>O G +R.�)>;913Y G EF ;
D�)>DH5H.<),+ x 7�/�v�?#2
O 5
�
	������ f HwAgeN)>?#-j.0)>;
.*)>;
A�+ F +C)>7�; EF ?C.d5 FXx )B+R)B.<?#.<;
-
.*VU+C? E7�/W2
;
D )B;j.0)>;
.0/ { F ; F @
/9),+ 5H7H; x .<?#D�.<;~+#b�-
) x .<?#D�.<;~+ x .<?#@ F 2Q46.<;
-
.0; � EF ;
-
.0;92
;~+C.<?CA#2
O G +XfUv�)>.�a'.<?#.<O G ;[2
;
DH.<;
^<.<)BD�.<;=.<)B;J^0PU5[@>)BACO G .0A 13;~e F O G AC.0;�-
.<Aw{ FXx )B+ F +R)B7�;
ACDH.<Y
)B.0+R.0A<ly-
)B.'a�)>@>-!2
;
D�.<)>;!.<A LN.]bH�;~+C? F ;~+#b&_H.0+CA<l�-
.<?�- F A3{ Fyx ),+ F +C)>7�;
A#D�.<Y!)>.0+ F Y
ACO G ;
.<)B-
.0+3AC7yeN)>.|- F A�13Y
A#O G eN)>/:/9.0;
x 7�; { FXx )B+ F +R)B7�;
A#D�.<Y
)B.0+C.<;�fwv�)B.na'.<?#.<O G ;[2
;
DH.<; eN2
?#-
.<; 2!;[+C.<?:-
.<?:13;!; FHG /:.*.0),b
;
.<? ?#.<)>Y!2
;
D�A�46?C.<)B.<;nVU+C? E7�/W2
;
DJ-
2!?CO G D�.]4 E2 G ?�+XlS-
)B.�132
A#Y
)>@B-
2
;
D�-!.<?NL E2
O 5[A#+R? E7�/J2
;!D
eN2
?C-
. F @BAC7�;
)BO G +�-!2
?CO G L�.0)>Y
2!;
D�AC. "K.05~+R. x .0?C2
?#A F O G +Xf
� R� k f���RJ\ qIp��8` t�p c 2
;
-UP k f;\;Y[RJ^*h e RJp�� k Z0Q;q R4\ qIp��8`ts �dc Yz.0;[2!+R^0.<;�-
)>.0AC.0A
(*7Q-!.<@>@ l[2
/ -
)B.�5 FXx ),+R)B.<?C.0;
-
.TV[+R? E7H/J2
;
DJ)B;d^0e�.<)�2
;~+C.<?CA#O G )>.0-
@>)BO G .<;n{ F ; F @>D�.07�/9.cb
+R?C)B.<;�^02dAC)B/J2
@>)B.<?#.<;�f.��;d13Y G EF ;
D�)BD�5H.0)B+ x 7�;d-
.0?G�T.07�/:.0+R?#)>.N+R?#)B+C+�)>/ .0)>;
.0;\� F @>@Z.<)>;
� 2 F AC) b�A#+ F +R)B7�; EF ?#.<A�{ FXx ),+ F +C)>7�;!ACD�.0Y
)>.]+XlX)B/ F ;
-
.<?#.<;�� F @B@~.<)B;J)>;
A�+ F +C)>7�; EF ?�7�AC^0)>@B@>)>.0?C.0;Qb
-
.<A { FXx )B+ F +R)B7�;
A x .<? GSF @B+C.<; F 2!4&f ��;�YZ.<)>-!.<;d� EF @>@>.0;9A�+R)B/9/:.<;:-
)>.�VQ)>/W2
@ F +C)>7�;!AC.<?#D�.<YUb
;
)>A#AC.�D�2!+�/:)B+'-
.</ H!wQIZ.<?C)B/9.0;~+ E2
Yz.0?C.0)>;�f
���iQ���Y��I\ R4\NqIp��8` �y�!�Fc l ` �X� s c x .<?�e'.0;
-
.0; .<)B;
.W@B7�D F ?#)B+ G /9)BACO G .|�S2
;
5~+C)>7�;n4 E2
?�- F A
�K2
A#+ F ;
-
A#D�.<A#.0+R^8f*��/ ��.<D�.0;
A F +R^W^02 -
.0/W��.0?#4 FHG ?C.<; x 7�;ae RJp pAqIS k�� T�� f�RJS � l
Yz.0)�-
.</ -
)B.|YZ.<)B-
.<;*� GSF A#.<; )B;
5H7�/:I
?#.<ACA#)>YZ.<@�A#)>;
-�l x .<?�e'.0;
-
.<; ���]Q��#Y���\NR4\ q�p��
.<)>;`5H7�/:I
?C.0ACA#)>Y
@B.<A ��.0?#4 FHG ?C.<;Kfz1�2
O G�� RJS;\;Y� k Z T"!$#5q%�*Y[^]qIZ�` � s u c YZ.0+C? F O G +R.0;
Yz.0)>-
. � GSF AC.<; F @BA 5H7H/9I
?#.<A#AC)>YZ.<@ l x .<?#e�.<;!-
.<; F Yz.0? .<)B;�-
?C2!O 5UY F AC)B.<?#+C.<Am� E7�AC2!;
D�A x .<?&b
4 FHG ?C.0;�f

� 132!4MY
@ F AC.<;!-!PU; F /:)>ACO G .<;na'.0+C? F O G +C2
;
D�.0;`Y F A#)>.0?C.<;!-
.|{ FXx )B+ F +R)B7�;
A#/97U-
.<@B@>.
{ FXx )B+ F +R)B7�;JeN)>?#- F @>A � F O G A#+C2
/:A�b�2
;
-�{�7�@B@ F I!ACI
?#7�^<.0ACAw.<)B;
^<.0@>;
.0?mv F /9IQ46Y
@ F A#.<;�)>;
.<)>;!.</ AC)>O G EF ;
-!.<?C;!-
.<; v�?C2!O 5[46.0@>-�YZ.0+R? F O G +R.]+Xfwv F .0A�e�.<DH.<; -
.<? G 7 G .<; 13;
^ FHG @
F ; { FXx )B+ F +R)B7�;
ACY!@ F A#.<;�;
)BO G +=/ E7�D�@>)BO G )>A�+XlEx#.<-!.9.0)>;
^0.<@>;!. F 2!46^<2
@ E7�AC.0;�l�e'.0?C-
.0; F @B@>.
a'@ F A#.<;J.0)>;
.0? LN.<O G .0;
^<.0@>@B. F 2!46A#2
/9/:)>.0?#+�2
;
-WD�@>.0)>O G YZ. GSF ;
-
.<@,+XfH( F ;JA#I
?C)BO G +w- F YZ.<)
F 2
O Gdx 7�; K G 7�/:7�D�.0;
.<; K { FXx )B+ F +R)>7H;
AC/:7Q-!.<@>@B.<;�lH- F -
)>.0AC.<A 1�2!46AC2!/9/:)>.0?C.<; x 7�? F 2
A�b
AC.0+C^0+<l~- F ACA�-
)B.Na'@ F AC.<; G 7H/97�DH.<;�)>;�-
.0?mL�.0O G .<;
^0.<@B@>. x .0?#+C.<)>@,+�2
;
-�5[@>.0)>;�D�.<DH.<; E2
YZ.<?
-
.<;�1�Y
/:.<ACA#2
;
D�.0;�-
.<?WL�.0O G .<;
^0.<@B@>.�A#)>;
-�fMv�.<?WL F -
)>2
A=-
.<?Wa'@ F AC.<; )>A#+W/9),+|-
.</
� G
F AC.0; F ;~+R.0)>@�-
.<?3v F /:I!46I GSF A#.T5H7�?#?C.<@B)>.0?#+XfS(*)B+�-
)>.0AC.0/ L F -!)>2
A eN)>?#-`- F AG� F O G A&b
+R2
/ Y
^0eTf�-
.0?={�7�@B@ F I!A3-
.0?=a�@ F A#.<;i)>;�13Y G EF ;
D�)BD�5H.0)B+ x 7�;�-!.<; VU+R? E7�/J2
;
DHACD�? E7���.<;
Yz.0?C.<O G ;
.0+<f���)B.<? F 2
AW.0?CD�)BY!+JA#)>O G -
)B.g��.<?#- F /:I!462
;
D�A#/9.0;
D�.92
;
-�-
)B.g;
.02
.\v�)>O G +R.



��������� � ���	�
��� ��� � �� � � � � s

-
.0A���.</:)>A#O G .<A0f�v�)>.���@>.<)BO G 2
;
D�.0;�lS-
)>.T-
)B.|a'@ F A#.<;
-QPQ; F /9)B5gYZ.<A#O G ?C.0)>YZ.<;�lSeN2
?#-
.<;
A#O G 7�;�)B;9{ F I!)B+R.0@ � f sQf � - F ?CD�.0A#+R.0@>@,+Xf�v�)B. F 2!4�-!.<?ma'@ F AC.<;!-!PU; F /:)>5WYZ.<?#2 G .0;
-
.<;�{ F b
x )B+ F +R)B7�;
A#/97U-
.<@B@>.�5 E7�;
;!.<;�-
)B.�{�.<)>/:5H7H;
^<.0;[+C? F +C)>7�;*)>; -!.<?T�K2
A�+R? E7�/J2
;
D F @>A3� F ? F b
/:.0+C.<?�Yz.0? E2
O 5[A#)>O G +R)BD�.<;�f[1�@>@>.0?C-
)B;
D�A G
F Yz.0;9A#)>.�-
.<;9� F O G +C.<)B@ l~- F A#A�/:)B+ A#+R.0)>D�.0;
-
.0/
v F /:I!46D�. GSF @,+�2
;
- e F O G AC.<;!-
.</ a'@ F A#.<;
? F -
)B2
A�-
)>.\13;!; FHG /:.*.0)>;
.0? G 7�/:7�D�.<;!.<;
a'@ F AC.0; x .<?�+R.0)>@>2!;
D�) G ?C.a� E2
@B+C)>D�58.<),+ x .<?#@>)>.0?#+d2!;
- AC7�/:)B+ F 2
O G -
)B. � F O G A#+C2
/:ACYZ.]b
^0)>. G 2
;!D�.<;�A#+C?C.0;
D�D�.<;!7�/9/:.<;�;
)>O G +�/:. G ?JD�.<@,+R.0;�f�v�)B.<A=A#+R. G + F 2
O G )>;�-!)>?C.05~+R.</
�K2
A F /:/9.0; GSF ;
D�/:)B+�-
.<?G��? E7��H.�-
.<?�LN.<O G .0;
^<.0@>@>.0;�f
� f�� k \ qaRJ\�qIp��_` b!��c x .<?#e�.<;!-
.0+�-
)B.mL F PU@>.0)>D G b��w@>.<A#AC.]+#b ��@>.0)>O G 2
;
D!l,��@>.<)BO G 2
;
D � f � l
2
/�-
.0;�� GSF A#.<; F ;[+C.<)B@�)B;�1�Y G EF ;
DH)>D�58.<)B+ x 7�/ a'@ F A#.<;
? F -
)B2
AT^<2�YZ.<A�+R)>/:/:.<;�f�1�2
A
-
.0/ � GSF AC.0; F ;~+R.0)>@�eN)B?C- - F ;
; -
)B. ��.</:)>A#O G -
)BO G +C.�Yz.0?C.0O G ;
.0+<f�v�)>.�^0e�.<)B-
)>/:.<;Ub
A#)>7�; F @>.J)B;
A#+ F +R)B7�;�EF ?�5 FXx )B+C)>.0?C.<;!-
.:VU+R?XE7�/J2
;!Dn2!/�.<)B;���1G$'1 ���Q� u b&�w?#7 �S@�eN)B?C-iYz.0)
2
;~+C.<?CA#O G )>.0-
@>)BO G .<;:13;!A#+R.0@>@,eN)>;
58.<@>;�A#)>/J2
@B)>.0?#+Xf�v F A�(*7U-
.0@>@!)BA#+�)B;:-!.<?m� F D�.HlH- F A�^0P~b
5[@>)BACO G .|13Y!ACO G eN)>/:/9.0; x 7�;�a'@ F AC.0;[e�7�@B5H.<; F /WHw;
-
.W-!.<A�{ FXx )B+ F +R)B7�;
ACDH.<Y
)B.0+R.0A ^<2
?#.<I
?#7Q-
2!^<)>.0?C.0;�f!1�2!46D�?C2!;
-�-
.0?N�K.<),+ F Y G EF ;
D�)BD�5H.0)B+m-
.<?�L F PU@>.0)>D G b��w@>.<A#AC.]+#b ��@>.0)>O G 2
;
D
5 F ;
; - F Ad(n7Q-
.0@>@ F YZ.<?9;U2!?94 E2
?:)>;
A�+ F +C)>7�; EF ?�5 FXx )B+C)>.0?C.<;!-
. V[+R? E7H/J2
;
D�.0; YZ.<;[2!+C^0+
e�.<?#-
.<;�f��K2!-
.</ ;
.<)BDH+�- F A#��.0?#4 FHG ?C.<; e�.<DH.<;i-
.<? G 7 G .<;�13Y G EF ;
D�)BD�5H.0)B+3^0eN)>A#O G .<;
v�?#2
O 5W2
;!-9v�)BO G +R. -
2
?#O G -
)>.�-!)>?C.05~+R.N{�7�I
I
@B2
;
D�^02X��;
A#+ F Y
)>@B)B+ EF +R.0;�f 132
O G ���]Q�fIp #
` �y� �dc AC7yeN)>. P�Q�RJSNT VXR_Y[Z,\;RJ^ ` � t c x .0?#e�.<;
-!.<; -
)B.|L F PU@>.0)>D G b��w@>.<A#AC.]+#b ��@>.0)>O G 2
;
D
^02
?�a'.<A#O G ?C.0)>Y
2!;
DT-
.<A�a'@ F AC.0;~e F O G A#+R2!/9A0f P�Q�RJS�T VXRJY[Z,\;RJ^�` � t c YZ.<?#.<O G ;
.0;9/:)B+
) G ?C.0?W(n.0+ G 7Q-
.9-
)>.:)>;!A#+ F +R)>7H; EF ?�5 FXx )B+R)B.<?#.<;
-
.9VU+C? E7�/W2
;
Dn2
/ x .<?#ACO G )B.<-
.0;
.dLN7H+ F b
+C)>7�;
A#5 E7�?CIZ.<?0fSv�)>.Ta'.0?C.0O G ;[2
;
D�A#.<?CDH.<Y
;
)BACA#.W^<.0)>D�.0;�lS- F A#A�-!)>.�13/:I
@B)B+R2!-
.�-
.0?�-!2
?CO G
-
)B.g{ FXx )B+ F +R)B7�; x .<?#2
?CA F O G +R.0;jv�?#2
O 5~�S2
5~+R2 F +R)B7�;
.<; x 7�;�-!.</�)>;�-
.<?Wa'.<?#.<O G ;[2
;
D
x 7�?CD�.0D�.<YZ.<;!.<; {�.<)B/9DH. GSF @,+�-
.0?�VU+C? E7�/W2
;
D F Y G EF ;
DH+Xf�v�)B. � F 2!I!+C46?#. � 2
.<;!^`Y
@B.<)>YQ+
- FXx 7�; x#.0-
7UO G ; F8G .<^02*2
; F Y G EF ;!D�)>D
f
v F .<A A#)>O G YZ.<) �T@B.<)BO G 2!;
D � f � 2!/ .0)>;
.�;
)>O G +C@>)>;!. F ?#.�v�) "K.0?C.0;[+C) F @BD�@>.0)>O G 2
;
D GSF ;
-
.0@B+<l
-
.0?C.0;�� E7HAC2
;
D3;U2!/9.0?C)>A#O GJF 2Q4�e'.0;
-
)>D3)>A#+<lyeN)>?C- G EF 2 �
D�-
)>. x .0?C.0)>;!4 F O G +C. �S7�?C/�2
;~+C.<?
��.0?C; F O G @ EF A#AC)>DH2
;
D x 7�; k�? EF D G .<),+XlZh�YZ.<?#� EF O G .<;!ACI F ;!;U2!;
D�2
;
-���)BAC5H7HAC)B+ EF + x .0?#e�.<;Qb
-
.]+ % ������ 	 ���	� ��
� ���	� ��
 ��

� s�
� ���	� ��
 �

��� � � f b �

��@>.0)>O G 2
;
D � f b eN)B?C- F @BA�L F PU@B.<)>D G b ��@>.0)>O G 2
;
D:Yz.0^<.0)>O G ;
.]+Xf�v�)B.<A#.X�T@B.<)BO G 2!;
D�-
)B.<;~+
)B;g-
.0;�13?#Yz.0)B+R.0; x 7�;OmG\;Q;q oEqIp.R�R4\lq�p���` � c l �iY[S��!qIpOR4\ qIp��I` �y� p c l �*q;f�RJ^ ` p � c l
�*q;f�RJ^�T ���]Q�S�R_^;^�` p~u c l ` �y� � c A#7yeN)>.��gf;qIS�T ���iQIS�RJ^;^�` � � �dc ^<2
? a'.<?#.<O G ;[2
;
D
-
.0A�a'@ F AC.0;~e F O G A#+R2!/9A0fzv F Yz.0)�Yz.0;U2Q+R^<.0; �*q;f�RJ^M` p �uc l �iq]fIRJ^ T ���]Q�S�RJ^;^M` p~u c l` �y� � c 2
;
-��gf;qISlT ���iQIS�RJ^;^�` � � �dc .<)B;
.�/:7Q-
) �S^<)B.<?�+R.���7�@>2!/9.cb�7H4 b���@>2
)B-T(*.]+ G 7U-
.
)B; ��.<?CY!)>;
-
2!;
D�/9),+�-
.0?NL F PU@>.0)>D G b ��@>.<)BO G 2
;
D F @>A8� F O G A�+R2
/:ACD�.0AC.]+R^HfS1�/�a'.0)>A#I
)>.0@
.0)>;
.0?�)>;
A�+ F +C)>7�; EF ?95 FXx )B+C)>.<?#.<;
-!.<; VU+C? E7�/J2!;
D�2
/ .<)B; ��1G$'1 ���!� u ��?#7 �S@�Yz.0) b��
1�;
A#+C.<@>@B2
;
DgeN)B?C- -!.<?�Hw)>;Q�S2
ACA�2!;[+C.<?#ACO G )B.<-
@B)>O G .0?�L F ;
-
YZ.<-
)B;
D�2
;!D�.<; F 2!4m- F A�a'.cb
?#.<O G ;[2
;
DHAC.<?#D�.<Y!;
)>AM)>/ ��.0?CD�@B.<)BO G ^02
/@H!wQIz.0?C)B/9.0;[+�D�.0^<.0)>DH+<f,m \]Q�q.oEq�p.R R4\OqIp��4` � c
2
;!- �iY[S���q�pOR4\lq�p���` �y� p c @B.<)B+C.<; F 2
A�-
.<?'L F PU@>.0)>D G b�T@B.<)BO G 2!;
D x#.�.0)>;
.0;gk�.<?#/ ^02
?
a'.0ACO G ?#.<)BY
2
;
DJ-!.<A a'@ F AC.0;~e F O G A#+R2!/9A�2
;
-�^02
?�a'.0ACO G ?#.<)BY
2
;
DJ-!.<A a'@ F AC.0;
5H7H@>@ F I
AC.0A
F YKf



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

� H�/:I
)B?C)>A#O G .�{ FXx )B+ F +R)>7H;
AC/:7Q-!.<@>@B.
��.<YZ.<; -!.<; F 2!4�-!.<? a'@ F AC.0;
-!PU; F /:)>5 YZ.<?#2 G .0;
-
.<; (*.]+ G 7U-
.0; 2
;
- -
.0;
�K2
A#+ F ;
-
A#D�.<A#.0+R^cb�(*.]+ G 7U-
.0;i^02
?Ta'.0ACO G ?#.<)>Y!2
;
D\-
.<A|� GSF A#.<; E2!Yz.0?CD F ;!D�A<lKe�.<@BO G . x#.]b
e'.0)>@>A�.0)>;
.0;9I G PUAC)B5 F @>)BACO G .0;g��)>;~+R.0?CD�?#2
;
- GSF YZ.<;�l~D�)BY!+m.<Am.<)B;
.�L�.0) G . x 7H;g132Q+R7�?#.<;�l
-
)>.�-!.<; � GSF AC.0; E2
YZ.<?#D F ;
D�@>.0-
)>DH@>)>O G F Y G EF ;
D�)>D x 7�;�-
.0?�v�) "z.<?C.0;
^�^]eN)>ACO G .<; -
.</
@>7�5 F @B.<;nA#+ F +R)>A#O G .<;�v�?#2
O 5\2
;
-�-
.0/�v F /9I!46-!?C2
O 5 � � � � � � / F O G .<;�fzv�)>.W(*.]+ G 78b-
.<;�Y F A#)>.0?C.<; F 2Q4'-
.0? x 7�; P�Q�RJS T VXR_Y[Z,\;RJ^ ` � s c F ;
D�.<DH.<YZ.<;
.0;U��@>.0)>O G 2
;
D�4 E2
?
-
)>. E1�;
-
.0?C2
;
D:-
.0?�v�)BO G +R.

� �
� � 	��
��� � � � ��� � � f s �

v F Yz.0)3)BA#+ � .<)B;
.�.</:I
)B?C)>A#O G .Hl'/9),+OHw)>; G .<)B+C.<; YZ. GSF 4�+C.0+C.�{�7�;!A#+ F ;[+C.HfN�K2!; EF O G A�+
.<?CA#O G .<)B;~+g-
)B.��T? E7���. x 7H; � lw-
2
?#O G -
)B.n-!)>.nv3PU; F /:)>5i-
.<?9v�)>O G +R. EF ;
-
.0?C2
;!DiYZ.]b
A#+R)B/9/=+�eN)B?C-�lz?C.0)>; ^02!4 EF @>@B)>D
f ��A#+ � x#.<-
7UO G AC. G ?�D�?C7H�
l G
F + F @BAC7�.0)>;
.W5U@B.<)B;
. E1�;
-
.]b
?C2
;
D\-
.0A|v�?C2
O 58.<A|.<)>;!.�D�?C7��H.�v�)>O G +R. EF ;
-
.0?C2
;
D\^02
?|��7H@>D�.8lZe F A�eN)>.0-
.<?#2
/�-
2
?#O G
-
)>. ��.<?#5[; E2
I!462
;!D`/:)B+T-
.0;�VU+C? E7�/J2!;
D�ACDH@>.<)BO G 2
;
D�.0;�^02 .<)B;
.<?|D�?#7���.<;�v�?C2!O 5 EF ;
-
.]b
?C2
;
D�4 E2 G ?#+<f~VQ7�A#7�?CD8+w-
)>.'A#+ F ?C5H.N{�7�I!I
@>2
;!D x 7�;�v�?#2
O 5W2!;
-�v�)>O G +R.'- F 4 E2
?0lH- F A#Aw-
.<?
v�?C2
O 5 )B/�{ FXx )B+ F +R)B7�;
ACDH.<Y
)B.0+�DH.<; F 2 F 2!4'v F /:I!46-
?#2
O 5[;
) x . F 2�D�. GSF @B+C.<;�eN)>?#-�f�1�Y
.<)>;!.<? F 2
A#?C.<)BO G .<;!-
.<;���?yE7��H. x 7�; � )>A�+�- F A�L�.0O G .<;
.0?CD�.0Y
;
)BA x 7�;*-
.<?3{�7�;
A#+ F ;~+R.0;
2
; F Y G EF ;
D�)BD
f
� f�S�# R4\ q�p��*` b u c ` b � c x .0?#e�.<;
-
.0;9^02
?wa'.0ACO G ?#.<)BY
2
;
DT-
.0Awa'@ F AC.<;~e F O G A�+R2
/:AwY
^0eTf
-
.<A3a'@ F A#.<;
587�@>@ F I
A#.<A�.<)>;!. EFHG ;
@>)BO G .J(n.0+ G 7Q-
.=/9),+�2
;~+R.<?#ACO G )B.<-
@B)>O G .0; .</:I
)B?C)>A#O G .<;
{T7H;
A#+ F ;~+R.<;�4 E2
?�- F A:a'@ F AC.0;~e F O G A#+R2!/ 2!;
-j-!.<; a�@ F A#.<;
587�@>@ F I
A<lM-
)>.d-!2
?CO G ��.<?�b
D�@>.0)>O G /:)B+�. wQIz.0?C)>/:.<;~+C.<@>@B.<;\v F +C.<;\.<?#/9),+C+C.<@B+�eN2
?C-!.<;�f
�
�]RJS k �*q% aT �]Q ��� ` �y� s c YZ.<;[2!+R^0.<;J.0)>;Wv�?C2
O 5[5H7H?C?C.05~+R2
?&b2��.<?�4 FHG ?#.<;J2
;!-W^<2!? {�7�IQb
Iz.0@>2
;
D x 7�;*v�?C2
O 5�l_��.<ACO G eN)B;
-
)>DH5H.<),+N2
;
-*v�)>O G +R.�-!)>.Ta'.0^<)>. G 2
;
D

�	� 	�� � � ��
 � ���� � � f t �
e'7�YZ.<) � � -
)>.�v�?#2
O 5[5H7�?#?C.05[+C2
?d2
;
- 
 � -!.<?g��7�@B2
/:.<; F ;~+C.<)>@N-
.0?d��@#E2
ACA#)>D�58.<)B+g)>A�+Xl
-
.<?�/:)B+���)>@,46.�.<)B;
.<?wk�? F ;!ACIZ7�?#+CD�@>.0)>O G 2
;
DT/:)B+w.0/9I
)B?C)BACO G .0;���2!.<@>@,+R.0?C/:.<;�YZ.<A#+C)>/:/W+
eN)>?C-Kf�v�2
?#O G -
)B. E13;
-!.<?C2!;
D�-
.<? ��.</:)>ACO G -
)>O G +R. eN)B?C- -
)B.�v�?C2
O 5[587�?C?#.<5~+R2
?#D�@>.0),b
O G 2!;
DW^02�.<)B;
.<?m{�7�; x .05[+C)>7�;!A�b&v�) "K2!AC)>7H;
A�b�T@B.<)>O G 2
;!D
fHv�)B.N.<)>;!I GSF A#)>D�.N)>;!5H7�/:I
?C.0ACA#),b
Y
@>.�v�?#2
O 5[5H7�?#?C.<5~+C2
?�b�T@B.<)>O G 2
;!Dn)BA#+T.0)>;
.�?#.<)>;!.�v�) "z2
AC)B7�;
A�b�T@B.<)BO G 2!;
D
fzVQ7ye'7 G @�-
)>.
v�?C2
O 5[5H7H?C?C.05~+R2
? F @>A F 2
O G -
)B. ��;~+R.0?CIZ7�@ F +R)>7H;9-
.0? ( F ACAC.0;!� E2
A#AC.�e�.<?C-!.<;\Yz.0) ��iRJS k h�iq� T �iQ ��� eN)B.NYz.0)S5H7�/:I
?C.0ACA#)>Y
@B.<;gVU+R? E7�/J2
;
DH.<;:Yz. GSF ;
-
.0@B+<lHe F A'^<2 x .0?CYZ.<A#AC.<?&b
+R.<;n{�7�; x .0?CD�.0;
^<? F +R.0;*4 E2 G ?#+Xf
H�)B;
.<; F ;
-
.0?C.<;���.<D x .<?�467�@>D�.0; m8o�oEq T �iY[S�� Q;qIp ` �uc f�v�.0?C.0;���7�?CD�. G .<;!A#e�.<)>A#. Y F b
AC)>.0?#+ F 2!4�-!.<? 13;!; FHG /:.Hl
- F ACAN.<ANA#)>O G Yz.0)�{ Fyx ),+ F +C)>7�;92
/�.<)B;
.<;n� GSF A#.<; E2!Yz.0?CD F ;!D
Yz.0)�5H7�;
A�+ F ;~+C.<?#Hw;~+ G
F @>I
)B. GSF ;
-!.<@B+<f�VQ)B.|@ E7�AC.0;*^02
A EF +R^<@B)>O G ^<2*-
.<; ��/9I
2!@>ACDH@>.<)BO G 2
;Qb
D�.<;�2
;
-:-
.0?�{T7H;[+C)>;[2
),+ EF +CACD�@B.<)>O G 2
;!D�.<)B;
. kM? F ;
A#Iz7�?�+RD�@B.<)BO G 2!;
D�4 E2
?w-
)B.N(*)>A#O G 2
;
D�A&b
.<;~+ GSF @>I
)B.Hf[v�.<?�v F /:I!46D�. GSF @B+�eN)>?C- F ; GSF ;
-g-
.0?'YZ.<?#.<O G ;
.]+R.0;n(*)>A#O G 2!;
D�AC.0;~+ GSF @BI
)>.
2
;
-�-
.<?�@B7�5 F @!)B;�-
.<?mLN.<O G .0;
^<.0@>@>. G .0?C?#ACO G .0;
-
.<;:+ G .0?C/:7Q-QPQ; F /9)BACO G .0; �T? E7���.<;�YZ.]b
?C.<O G ;
.0+<fzv�)B.<A#.<A AC7HD�.<; F ;
;~+R. K $'7�;!A#+ F ;[+ Hw;~+ GSF @>I~P � F IZ7�?C)BA F +C)>7�; K � $ H � � b�(*7U-
.0@>@
)>A#+�)>;\-
.</ 5H7�/:/9.0?C^0)>.<@B@>.0; $�� v�b $'7U-
.�$�����b�k�1�V $��S7ye�)>/:I
@>.0/9.0;~+R)>.0?#+<f



��������� � ���	�
��� ��� � �� � � � � p

v�)>.�YZ.<A#O G ?C)B.<YZ.<;
.0;r$'7�;~+R)B;[2
2
/�b�(*7U-
.<@B@>.J2!;[+C.<?#ACO G .0)>-
.0;�AC)BO G ;
.0Yz.0; -
.0?Wa'.0ACO G ?#.<)BY
2
;
D
-
.0A3� GSF A#.<; E2!Yz.0?CD F ;!D�A F 2
O G )B; ��)>;[Y
@B)>O 5 F 2!4 -!)>.T;[2
/9.0?C)BACO G .|{�7�I
IZ.<@B2
;
D�-
.<A�{ FXx ),+ F +C),b
7�;
A#/97U-
.0@>@>A�/9),+�-
.0;lHw? GSF @B+C2
;
D�A#D�@>.0)>O G 2
;
DH.<;�fiH�AT)BA#+T^<2!/�.<)B;
.<;�/ E7�D�@B)>O G lZ- F AT{ FXx )B+ F b
+R)B7�;
A#/97U-
.<@B@�-
)>?#.<5~+�/:)B+�-
.<;�Hw? G
F @B+C2
;
D�A#D�@>.0)>O G 2
;
D�.0;*4 E2
?�( F ACA#.�2
;
-���/:I
2
@>A�/9),+3.0)>;
.0?Hw2
@>.0?�b H�2!@>.<?&b&a'.]+R? F O G +R2
;
D ^<2 x .0?CY
)B;
-
.<;Kf�v�)>.*^0e�.<)BI GSF A#)>D�.�V[+R? E7H/J2
;
D eN)B?C- - F Yz.0) F @BA
.<)B;\5H7�/:I
?C.0ACA#)>Y
@B.<AN��@B2
)>-�YZ. G
F ;
-
.0@B+XlQ-
.<A#AC.0; v�)>O G +C.�)>/ a'.<?#.<)>O G -
.0A�v F /9I!46-!?C2
O 5[A AC. G ?
A#+ F ?C5 x 7�/ v�?C2
O 5 F Y G EF ;
D8+Xf�v�)>. F 2!4�-
)B?C.05[+C.<?={�7�I
IZ.<@>2!;
D\Y F AC)B.<?#.<;
-
.X��7�?#D�. G .0;
A#e�.<)BAC.
eN)>?#- x 7�; egRJpAqIS�S k�� T � f�R_S � ` s �dc Y
^]eTf�� R� k f�� R4\�qIp��]` t�p c -!2
?CO G ��7�?CD F Yz.'.<)>;!.<A
Y F ?#7H+R?#7�I
)BACO G .0;d�K2
A�+ F ;
-!ACD�.0AC.0+C^<.0A � 	 ����� F ;
D�.0e F ;
-Q+Xf ��/ a�.<?C.0)>O G -!.<? F 2!4�a'@ F AC.0;
-!P~b
; F /:)>5`Yz.0?C2 G .0;
-
.0; (*7Q-!.<@>@B.�Yz.0;U2Q+R^<.0; � f�� k \Eq R4\ qIp�� ` b!�(c 2
;
- ���iQIf�p #U` �y� � c -
)B.
-
)B?C.<5~+C.={�7�I!Iz.0@>2
;
D!f

v�)>.�^0e�.<),+R.T(�E7HD�@>)BO G 5H.0)B+�Yz.0A#+R. G +N- F ?C)B;�lUYz.0)>-
.3� G
F AC.0;nDH.0+R?#.<;
;~+ ^02dYz.]+R? F O G +R.<;\2
;!-d-
.<;
� GSF A#.<;�E2
YZ.<?#D F ;
D`/9),+ ��)>@,46.:.0)>;
.0?=A#7�D�.0; F ;
;~+R.0;�L F +R.<;!D�@>.0)>O G 2
;
Dn^<2�YZ.<A#O G ?C.0)>YZ.<;�fMv�)>.0A
YZ.<-
.02!+R.]+Xl[- F A#A�;
)BO G +�-!.<?��K2
A#+ F ;
-�l~A#7�;
-
.0?C;9-
)>. E1�;
-
.<?#2
;
D=-
.<A'�K2
A#+ F ;
-
.0A x 7�/�{ FXx )B+ F b
+R)B7�;
A#/97U-
.<@B@�Yz.0ACO G ?#)>.<YZ.<;\eN)>?#-�f
v�)B.�L F +R.0;
D�@B.<)>O G 2
;!DJA#+C.<@>@,+ .<)B;
.�^02
A EF +C^<@B)>O G .�k�? F ;
ACIZ7�?#+�b
D�@B.<)>O G 2
;!D`4 E2
?J-
.0;r��7�@>2
/:.<;Ub�7U-
.<?�( F ACA#.<; F ;[+C.<)B@'.<)B;
.<?W-
.<?JYZ.<)B-
.<;�� GSF AC.<;�- F ?<f Hw)B;
.
L F +R.0;
D�@>.0)>O G 2
;
D=eN)>?C- x 7�;%P�QIRJS TLVXRJY[Z0\]R_^ ` � t c 2
;!- �iq]fIRJ^rT����]Q�S�RJ^;^r` p �dc l ` p~u c l` �y� � c )B/ a'.0?C.0)>O G -
.<?:a'@ F AC.0;
-!PU; F /:)>5 x .0?#e�.<;
-
.]+Xf��NRJ^  !p.R R4\ qIp��` s�s c x .<?�e'.0;
-
.0;
AC7ye�7 G @w-
)B.W-
)B?C.05[+C.�{�7�I
IZ.<@>2!;
D�-
.0A|�K2
A#+ F ;
-
A#D�.<A#.0+R^0.<AT/:)B+�-!.<;a��/9I!2
@>A#D�@>.0)>O G 2
;
D�.0; F @BA
F 2
O G -
)B.�(*7U-
.<@B@>)B.<?C2!;
D9-!.<AT� GSF A#.<; E2
YZ.<?#D F ;
DHA�/9),+���)B@B46.|.<)B;
.<?�L F +C.<;
D�@B.<)BO G 2!;
D
fza'.<)B-
.
(*7U-
.<@B@>.�4 E2 G ?C.<;9; F O G 13;
D F Yz.0;9-
.0?�132!+C7�?C.0;g^<29?C. F @>)BA#+R)BACO G .0;"H�?#D�.<Y!;
)>A#AC.<;KfQv�)B.�(*7U-
.<@ b
@>)B.<?#2
;
D�-
.<A�� GSF A#.<; E2
YZ.<?#D F ;
DHA�/:)B+G��)>@B46.3.<)>;!.<?�L F +R.<;!D�@>.0)>O G 2
;
D�.<?�e'.0)>A�+3A#)>O G x#.0-
7UO G`F @BA
;[2
/:.<?C)BACO G A#+ F Y
)>@B.<?0f

� �� +.-d:���3uB�+��]:  !��� 1 )0: C*' 9 1
	�:[)0: +.-d+ 'IDI+.-��*),-�C  �I'I=J+ 'N: '�� -0+ :���+�� � �  ��+E'
�K2
?�VQ)>/J2!@ F +C)>7�;�5 FXx )B+R)B.<?#.<;
-
.0?g�w2
/:IZ.<;
A�+R? E7H/J2
;
D�.0;jeN2
?#-
.<; Y!)>AC@ F ;
Di;[2
?9e�.<;
)BD�.`-!.<?
YZ.<ACO G ?C)>.0Yz.0;
.<; ��.<?#4 F8G ?C.0; F ;
DH.0e F ;
-!+<f mG\;Q;q.o qIp.R R4\ q�p���` � c AC)B/J2
@>)B.<?#.<;�/:)B+�) G ?C.</Kc462
@>@�O FXx ),+ F +C)>7�; /:7Q-!.<@ K -
)B.i-!?C.<)B-
)>/:.<;!AC)>7H; F @>.*?C.0)>Y
2
;!D�ACYZ. GSF 4�+R.0+C.�5 FXx )B+C)>.<?#.<;
-!. V[+R? E7�b
/J2
;!D`)>;�.<)B;
.<?|1GwQ) F @>I
2
/:IZ.Hl�.0)>;
.0?WL F -
) F @>I
2!/9IZ.J2
;
- .<)>;!.</L��;
-
2!O<.<?W^<2
?=� E7�?#-
.<?#2
;
D
x 7H;n� E2!ACAC)BD�.</ V F 2
.0?CA#+C7#"Mf4Hw)>;
.Ta'.0AC7�;!-
.<? G .<),+N-
)>.0AC.<A�(*7U-
.0@>@>A')>A#+N-!)>.�a'.0? E2
O 5[A#)>O G +R)BD�2
;
D
-
.0A�Hw)>;Q�S2
ACA#.<A�-
.<? +R2!?CY
2
@B.<;~+R.0; v�?#2
O 5[ACO G e F ;
5[2
;
D F 2Q4 -
)B.={ FXx )B+ F +R)B7�;�/:)B+G��)B@B46.�.0)>;
.0?Hw? G E7 G 2!;
D�-
.0A�5[?C),+R)BACO G .0; v�?C2!O 5UA ����������	 � � � p  � �� fZv�)B.Ta'.<?#.<O G ;[2
;
DHAC.<?#D�.<Y!;
)>A#AC.�AC)B;
-)>;l` � c F YZ.<? ;[2
? � 2 F @B)B+ F +R) x - F ?CD�.0A#+C.<@>@,+�2
;!-*;
)BO G +�. wQIz.0?C)>/:.<;~+C.<@>@�E2
YZ.<?CI!?HE2!4�+<f
� Y[Z0ZdRJ^a` � s bdc Yz.0;U2Q+R^0+�- F A K $'7�;!A#+ F ;[+�H�;~+ GSF @>I~P � F Iz7H?C)>A F +R)B7�; K � $ H � � b�(*7U-
.0@>@~-
.0Am587�/�b
/:.<?C^0)>.0@>@>.0;��w?C7�DH? F /:/9A $�� ��b�kM1�V $��S7yeTl~2
/$-
)>.�5 FXx )B+C)>.<?#.<;
-!.NVU+R? E7�/J2
;!D�)>;�.<)B;
.<? {T?#.<) b
AC.0@>I
2!/9IZ.�/:)B+ 2
;
-�7 G ;
.�VUI
)>? F @>. ^02gAC)B/J2
@B)>.<?#.<;�fHv F YZ.<)SeN)>?#-9-
.0?'� E7�?C-
.0? G E7 G .<; F Y!4 F @>@Q4 E2
?
x .0?CA#O G )>.0-
.<;
.a��7�@B2
/9.0;
A#+C? E7�/:.nYz.0?C.<O G ;
.0+<f v�.<?d� E7�?C-
.0? G E7 G .<; F Y!4 F @>@ x 7�; �
� eN)>?C- /:)B+
.FwQIZ.<?#)>/:.<;~+R.0@>@>.0;\v F +R.0; x .<?#D�@>)BO G .<;\2
;!-*^0.<)>D8+ND�2!+R. E}�Yz.0?C.0)>;
A�+R)>/:/J2
;!D
f
132!O G egf jJk S;\ T��  �q��#f�^]q `ts t c Yz.0;[2!+R^0.<;�- F A $ H ��b&(*7Q-!.<@>@ fUVQ)>. x .<?CDH@>.<)BO G .<;g.<A'/:)B+
F ;
-!.<?C.0;9587�/:/9.0?C^<)B.<@B@ x .<?�4 E2
D�Y F ?#.<;9{ Fyx ),+ F +C)>7�;
A#/97U-
.0@>@>.0;T2
;
- F 2
��.0?C-
.0/�/:)B+�.<)>;!.<? F ; F b
@BP[+C)>ACO G .<;d(n.0+ G 7Q-
.�^<2
?m13Y!ACO G EF +C^<2
;!D�-
.<A'� E7�?C-!.<? G E7 G .<; F Y!4 F @B@>A<l8AC)B. G . F 2
O G e f j_k S;\UT



s � � ���������
	 ��� �����	������������

m o!RJp.pAqIS `ts s c f�v�)>. F ; F @BP[+R)BACO G .�(*.0+ G 7Q-!.:^0.<)BDH+�4 E2
?�D�.0?C)>;!D�.<;i� E7�?#-
.<? G E7 G .0; F Y!4 F @>@�AC. G ?
DH2!+R. E}�Yz.0?C.0)>;
A�+R)>/:/J2
;!D`/:)B+J-!.</ ;[2
/:.<?#)>A#O G .<;r��.<?�4 FHG ?#.<;�l YZ.<)me'.0AC.0;[+C@>)BO G D�.0?C)B;
D�.<?#.<?
LN.<O G .<;
^0.<)B+<fSv�)>.�/9),+'-!.<;\-
?C.0) x .0?CD�@B)>O G .0;
.<;\587�/9/:.<?#^<)B.<@>@B.<;9�w?C7�D�? F /:/9.0;�.<?#^<)>.0@B+C.<;OHw?�b
DH.<Y
;
)BACA#.Te�.<)BAC.0;*- F D�.<D�.0;*A#. G ?ND�?#7���.T}�;[+C.<?#ACO G )B.<-
. F 2!4&f

�MR�io�Y \ # RJ\ q�p��G` s buc 2!;
- � f�S�# RJ\ q�p��G` b u c YZ.<A�+R)B/9/:.<;i/9),+|) G ?#.</L��.<?�4 FHG ?C.0;�)>;
.0)>;
.0? � 2 F A#),b � v 13; F @BPUAC.3-
.<;\� E7H?C-
.0? G E7 G .<; F YQ4 F @>@S.0)>;
.0? GSF @BY F wQ) F @B.<;:{�?C.0)>AC.0@>I
2!/9IZ.HfUv�.<?
� E7�?C-
.0? G E7 G .<; F Y!4 F @>@~eN)B?C- F YZ.<? ;[2
?�)>/$v�.<AC)BD�;
I
2!;
5~+w/9),+�-!.</�. wQIz.0?C)>/:.<;~+C.<@>@U.<?#/9),+C+C.<@B+C.<;
x .<?#D�@>)BO G .<;�f

� f�^;Z,\;Q k ^;S ` � s t c F ; F @BPUAC)B.<?�+g-
)B.`5 FXx )B+R)B.<?#.<;
-
. VU+R? E7�/J2
;!D )>;j.<)B;
.<? sHv�b&�w2
/:Iz.n/:)B+��)>@,46.i-!.<A 587�/9/:.<?#^<)B.<@>@B.<; $�� v�b$'7Q-
.0A V[+ F ?7$�vJl�)B; -
.0; - F A�{ FXx )B+ F +R)B7�;
AC/:7U-
.<@B@ x 7�;
���]Q��#Y���\NR4\ qIp�
` �y�!�Fc l ` �X� s c )>;~+C.<D�?#)>.<?�+N)>A�+Xf�v F YZ.<)�/J2!ACA#+C.<; -!)>.=(*7U-
.<@B@>I F ? F /:.0+R.0?�-
.0A
{ FXx )B+ F +R)B7�;
AC/:7U-
.<@B@>A�.<?#A#+ F ;
D�.0I F A#A#+�e'.0?C-
.0;�l 2
/ E2
YZ.<? GSF 2
IQ+�AC)>;!; x 7�@>@B.w2
;
-|A#+ F Y
)>@B.�VQ)B/J2Qb
@ F +R)B7�;
.0;d-
2
?CO G 4 E2 G ?C.0; ^<2*5 E7�;
;
.0;�f4� .0AC.<;~+C@>)>O G . H "z.<5~+R.=-
.<?�{ Fyx ),+ F +C)>7�;�lQYz.0)>A#I
)>.0@>A#e�.<)BAC.
-!.<?�� E7�?#-
.<? G E7 G .0; F Y!4 F @>@ l�5H7H;
;~+R.<;9)>/ ��.<?CDH@>.<)BO G /9),+w-
.0/ H!w!IZ.<?#)>/:.<;~+�?C.0I
?C7U-
2
^0)>.0?#+we�.<?�b
-!.<;�fQ13@>@B.<?#-
)>;
DHAme�.<?#-
.<;\-
)B.�{ FXx ),+ F +C)>7�;!AC^<7H;
.<;�YZ.<) F @>@B.<;9-
2
?CO G D�.04 E2 G ?#+R.0;nVQ)>/W2
@ F +C)>7�;!.<;
^02*5[@B.<)>; x 7�? G .<?CDH.<A F DH+Xf

P k f�^E\]Y[R_^*h?egRJp � k Z0Q;q R4\ q�p�� `ts �(c x .<?�e'.0;
-
.<;�- F A x 7�; egRJpAqISIS k�� T �gfIRJS�R �
`ts �dc .0;[+�eN)BO 5H.0@B+R.dY F ?C7H+C?C7�I!)>ACO G .�{ FXx ),+ F +C)>7�;!AC/:7Q-
.0@>@M^<2
?�VU)>/J2
@ F +R)B7�;�-
.0?J5 Fyx ),+R)>.0?C.0;
-
.<;
V[+R? E7H/J2
;
D:)>;\.<)B;
.</ ��;!-
2
O<.0?3A#7 eN)B.=.0)>;
.0?�? F -
) F @>.0;n2!;
-`.0)>;
.0? G
F @>Y F w!) F @>.0;\{�?C.<)BAC.0@>I
2
/�b
IZ.Hf ��.<YZ.<;�-
.0?:a'.<?#.<O G ;[2
;
Di-
.0A Hw)B;!�S2
A#AC.<A�-
.0?�{ Fyx ),+ F +C)>7�; F 2!4�- F A:� E7�?#-
.<? x .<? GSF @,+R.<;
eN)B?C- F 2!O G -!)>. x .<? EF ;
-
.<?�+R.=VQO GSF 2!46.<@ F ;
A#+C? E7�/W2
;
D�YZ.<)�{ FXx )B+ F +R)>7H;g2
;~+R.0?CA#2
O G +XfZv�)>. E}�YZ.<?�b
.0)>;
A�+R)B/9/J2!;
Dd-
.<AWYz.0?C.<O G ;
.0+C.<;�� E7�?#-
.<? G E7 G .0; F Y!4 F @>@>A3/9),+=-!.</ H!w!IZ.<?#)>/:.<;~+=)>A#+|YZ.<)m-
.<?
L F -
) F @>I!2
/9IZ.�A#. G ?MD�2!+<f�1�@>@B.<?C-!)>;
D�A�eN)B?C-|-
.<?M�3�mV � b2��.<?�+ -
.0AwVU+C.<)>@ F Y!4 F @B@>AzYz.0)>/ ��;
-!2
O<.0?
;!)>O G +N?C)BO G +C)>D�YZ.<?#.<O G ;
.]+Xf

��^ k �iRJS�Y[f�Z R4\ qIp��4` �~�0c 2
;
- ���]Q�Y[p p.Y[S���T���^ k �iRJS�Y[f�Z�` p�p c x .<?�e'.0;
-
.<;�- F A�Y
@ F A#.<;
-QP[b
; F /9)BACO G .�{ FXx )B+ F +R)B7�;
A#/97U-
.<@B@ x 7H; �*q;f�RJ^rT ���]Q�SIRJ^;^r` p~u c l;` �y� � c ^<2
? VQ)>/J2!@ F +C)>7�;:-
.<?
5 FXx )B+C)>.<?#.<;
-!.<;�V[+R?yE7H/J2
;
D9)>;`.0)>;
.0?3{�?#.<)>A#.<@BI
2
/:Iz.T;
)B.<-
?#)>D�.0?�A#Iz.0^<) �SACO G .0?Tv�?C. G ^ FHG @ f�v�.<?
4 E2!? x .<?CA#O G )>.0-
.<;!. ��7�@>2
/:.<;!A#+R?XE7�/:.:YZ.<?#.<O G ;!.0+R.�� E7�?C-!.<? G E7 G .<; F Y!4 F @B@wA#+R)B/9/=+=)B/�a'.<?#.<)BO G
-!.<A9��.<;!; x 7�@>2!/9.0;
A#+C?C7�/:A9DH2!+:/9),+�.FwQIz.0?C)B/9.0;[+C.<@B@>.<; Hw?CDH.<Y
;
)BACA#.<;$E2!Yz.0?C.<)B;�fw132!��.<?#-
.</
e�.<?#-
.<;�YZ.<?#.<O G ;
.]+R.d2
;!-�D�.</:.<A#AC.<;!.nVQO GSF 2!46.0@>-
?#2
O 5 x .0?#+R.0)>@B2
;
D�.0; x .<?#D�@>)BO G .<;Kf!HwA�)>A�+J^02
YZ.<7HY F O G +R.0;�l�- F ACAT-
)B.:{ FXx )B+ F +R)B7�;
A#^<7�;
.0;�)>;�-
.<?=VQ)B/J2
@ F +R)B7�;`A�+R.0+CA=5[@B.<)>;!.<?�Y
^]eTf�5 E2
?#^<.0?
YZ.<A�+R)B/9/W+|e�.<?C-!.<; F @>AW)>/ H!w!IZ.<?#)>/:.<;~+Xf�v�)>.0AW-
.02!+R.]+�- F ? F 2!4 G )>;KlM- F A�-
)>. x 7�; �*q;f�RJ^
x .<?�e'.0;
-
.0+C.|a'.<A#O G ?C.0)>Y
2
;!D:-!.<A -!PU; F /:)>A#O G .<;\a�@ F A#.<;~e F O G A#+C2
/9A�4 E2!?�A#+ F +R)B7�; EF ?#.�VQ)B/J2
@ F b
+C)>7�;!.<;dAC7:;
)BO G + F ;
D�.0e F ;
-Q+�e�.<?#-
.<;*5 F ;
;�f

v�)B.�D�@>.0)>O G .�� F 2Q46? F -
DH.<7�/:.0+C?C)>.=eN)>?C- x 7H;�� k Q��#Y#R4\ q�p�� ` t �(c 2
;!-�� k Q��#Y�T � k \ k` t �0c . w!IZ.<?#)>/:.<;~+R.0@>@�2
;
- ;[2
/:.<?#)>A#O G 2
;~+R.0?CAC2!O G +<f��K2
?�V[+R? E7H/J2
;
D�A#AC)B/J2
@ F +R)>7H;�eN)>?C-%$�� ��b
k�1�V $��S7ye /:)B+|-
.0/ $ H ��b�{ Fyx ),+ F +C)>7�;
A#/97U-
.0@>@ x .<?#e�.<;!-
.0+<f�v�)>.:13Y~e'.0)>O G 2
;
Di^0eN)BACO G .0;
-!.<;�D�.0/9.0ACAC.0;
.<;:2
;
-�YZ.<?#.<O G ;!.0+R.0;g� E7�?C-
.0? G E7 G .<; F Y!4 F @>@B5[2
? x .<;JA#)>;
-�)B/$��.<;
;!I
2
;
5~+m;
7UO G
DH.<?C)B;
D
l
YZ.<) E}�Yz.0?C@ F A#+�- F D�.0D�.<;*D�?C7H�
fSv�)>.T1�2!+R7�?#.<;*.<?#e EF8G ;
.<; F 2
��.0?C-
.0/ D�?C7��H.={�7�; x .<?�b
DH.<;
^0I
?C7�Y!@>.</:.Hf



����� ��� �� 	 � ��� � �I��� �I�	�����	������
��
� ��� �
� � � s �

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

�K)>.0@H-
.0?�13?#Yz.0)B+�)BA#+�-
)B.�Hw;[+�eN)BO 5[@>2
;
DN.0)>;
.0A�;U2!/9.0?C)>A#O G .<;���.<?�4 FHG ?#.<;
A�^02
?MVQ)>/J2!@ F +C)>7�;�5 Fyx ) b
+R)B.<?#.<;
-
.0?�VU+C? E7�/J2!;
D�.<;W)>; G PU-
? F 2
@>)BACO G .0;:VU+R? E7�/J2
;
DH/ F A#O G )>;!.<;�l - F A F @>A (*7Q-!2
@!.0)>;
.0A ;[2Qb
/:.<?C)BACO G .0;gHw;~+�eN)>O 5[@B2
;
D�A#A#PUA#+C.</:Am4 E2
?mV[+R? E7H/J2
;
D�A#/ F ACO G )B;
.<;�)>/ )>;!-
2
A#+C?C)B.<@>@B.<; Hw;~+�eN2
?�46A�b
2
;
-`h�I!+R)B/9)B.<?#2
;
D�A#I
?C7�^0.<�J.0)>;
DH.<AC.]+R^]+�e�.<?#-
.<;*5 F ;
;�f

v�.<?�^<2�.<;~+�eN)>O 58.<@B;
-
. $�� v�b $'7U-
.�A#7�@>@Q.<)B;
.�?C. F @>),+ EF +CAC; F8G .'a�.<?C.0O G ;[2
;
D|-
.<?w5 FXx )B+C)>.<?#.<;
-!.<;
VU+C? E7�/J2!;
DT.<?C/ E7�D�@B)>O G .0;�f0� .0AC.<;~+C@>)>O G .�I G PUA#)>5 F @>)BACO G .�H "z.<5~+R.8l~eN)>. - F A�1�2!4�+R?#.0+R.0;9-!.<AmL�.cb
Hw;~+R? F ;[+�b�_H.]+RAT2
;
-�-
)B. � 7H@>5H.0; F Y
@ E7�AC2!;
D
lKA#)>;
-�^02i.0?#4 F A#AC.0;�f�v�)>.0A�@ EF A#A#+TA#)>O G ;[2
?�/9),+C+C.<@>A
.<)B;
.<? ^0.<),+R.<O G +C.<;�l�)>;!A#+ F +R)>7H; EF ?C.0;\VQ)B/J2
@ F +R)>7H;g.<?#?C.0)>O G .0;�f

v F /:)B+|-
.0? $�� v�b$'7Q-
.:- F ? E2
YZ.<? G )>; F 2!A F @BAWa F 2
A#+C.<)>; .<)>;!.<A�Hw;~+�eN)>O 5[@B2
;
D�A#A#PUA#+C.</:AJ4 E2
?
G PU-
? F 2!@>)>A#O G .�V[+R? E7H/J2
;
D�A#/ F ACO G )B;
.<;n.<)B;
AC.]+R^<Y F ?�)BA#+<lZ/W2
ACA�- F AG��.<?#4 F8G ?C.0; F 2
O G ^<2
?�A#+ F b
+R)B7�; EF ?#.<;�VQ)>/J2!@ F +C)>7�;�5 FXx )B+R)B.<?#.<;
-
.0?�VU+C? E7�/W2
;
D�.0; F ;~e�.<;
-
Y F ?�AC.0)>;�fM��2
?=AC7 @ F ACA#.<;�A#)>O G
e EFHG ?#.<;
-�-!.<Awv�.0AC)>DH;Qb&�w?C7H^<.<A#AC.0A )>;
;!.<? G
F @>Y|.<)B;
.<? x .<?�+R?#.0+RY F ?C.0;:�K.<)B+C- F 2
.0?M1�2
ACA F D�.0; E2
Yz.0?
- F A:132Q4�+R?C.]+R.0; x 7H; { Fyx ),+ F +C)>7�;�2
;!- -
.0?C.<;MHw)>;!�S2!ACAgDH.0eN)>;!;
.<;�fmv F A�^02 .<;~+�eN)BO 5H.<@B;
-
.��.<?�4 FHG ?#.<;iAC7�@B@�)>;�-!.<?T� F D�.�A#.<)>;Kl�- F AT{ FXx )B+ F +R)>7H;
A x .<? G
F @B+C.<;�lZ)>;
A#Yz.0AC7�;!-
.<?#.:-!)>.J5 FXx )B+ F b
+R)B7�;
A#Yz.0-
)>;
D8+R. E13;!-
.<?#2
;
Dg-!.<A�a�.0+R?#)>.0Y
A x .<? G
F @B+C.<;
A x 7�; VU+R? E7�/J2
;!D�AC/ F ACO G )>;
.0;n/:)B+N.0)>;
.0?
4 E2
?N-
)B.�I
? F 5[+C)>A#O G .T13;~e'.0;
-
2
;!D G )>;!?C.<)BO G .<;!-
.<; ��.<; F 2!)>D�58.<)B+ x 7�? G .<?#^<2
A F D�.<;Kf
13@BAda F A#)>A&b $'7U-
. -
)B.<;~+\.<)B; x 7�; �� k �]q ` ���y�0c .0;[+�eN)BO 5H.0@B+R.0A`� FXx )B.<?&b�VU+C7�5H.0A�b2��.0?#4 FHG ?C.<;Kf
�K2
; EF O G A#+=eN)>?C-i- F A|Y
@ F AC.0;
-!PU; F /:)>A#O G .:{ FXx )B+ F +R)B7�;
A#/97U-
.<@B@ x 7�; �*q;f�RJ^ ` p � c )B;�-!)>.<A#.<;$'7U-
.9)B/9I!@>.</:.<;~+C)>.<?�+XfZ}�/�-
.<;�D�.<A�+R.<@B@B+C.<;�13;!467H?C-
.0?C2
;
DH.<;iD�.<?#.<O G +W^02ie�.<?#-
.<;KlM587�/9/=+
.<)B; )>/:I
@>)B^<),+R.<A � b���. x .0@,b&�K.<)B+CACO G ?#)B+#+ x .0?#4 FHG ?C.<;j^<2
?d1�;~e'.0;
-
2
;
D!fNv F -
2
?#O G )>A#+�-
.<?\�K.0)B+�b
ACO G ?C)B+#+|;
)>O G +T@>)B/9),+R)B.<?#+�2
;!-�- F A���.0?#4 FHG ?C.<;�5 F ;
;iAC7ye�7 G @w^02
?TA#+ F +R)>7H; EF ?C.0; F @>A F 2
O G ^02
?
)>;!A#+ F +R)>7H;�EF ?C.0;�l!^0.<),+R.<O G +C.<;`VQ)>/J2!@ F +C)>7�; F ;
D�.]e'.0;
-
.0+�e�.<?C-!.<;�f

v�)>.m��.<)BA#+C2
;
D�A�4 EFHG )>DH5H.<),+�-
.<AI��.<?�4 FHG ?C.0;
A�AC7�@B@ F ; GSF ;!-W^0e�.<)B.<?MkM.0A#+C4 EF @>@>.8l<4 E2
?�-
)>.�-
.]+ F )B@>@B)>.<?�+R.
.FwQIZ.<?#)>/:.<;~+R.0@>@>.3v F +R.0; x 7H?C@>)B.<D�.0;�lU; F O G D�.]eN)>.0AC.<;de�.<?#-
.<;�f
v F Yz.0)KA#7�@>@B.<; x 7�? F @B@>.</�@B7�5 F @>.
VU+C? E7�/J2!;
D�ACDH? E7���.0;�l eN)>.�-
)B.���.<ACO G eN)B;
-
)>DH5H.<),+ 7U-
.<?�-
.<?!��7H@>2
/:.<; F ;[+C.<)B@U-!.<?�v F /:I!46I GSF AC.Hl
/:)B+�-
.<;�)B/WH!w!IZ.<?#)>/:.<;~+�.<?C/:)B+#+R.0@B+R.0;���.<?�+R.0; x .0?CD�@B)>O G .0;`e'.0?C-
.0;�fK1�2
��.0?C-
.0/ eN)B?C-`-!.<?
Hw)>;!�
2
ACA=-
.<?|kM2!?CY
2
@B.<;
^0/97U-
.0@>@>)B.<?#2
;
D�2
;!- -
.0?Wv�)BAC5[?C.]+R)>A#)>.0?C2
;
D F 2!4 -
)B.9{ FXx )B+ F +R)B7�;
ACA#),b
/J2
@ F +R)B7�;�2
;~+C.<?CA#2
O G +Xf

v�)>.�1�;[e�.<;!-
2
;
D�-
.0AJ.<;~+�eN)BO 5H.<@,+R.0; ��.<?�4 FHG ?C.0;
AW.0?#467�@BDH+ F /�a'.0)>ACI!)>.<@�-
.0?=5 FXx )B+C)>.<?#.<;
-!.<;
VU+C? E7�/J2!;
D�-
2
?#O G - F AN� F 2!46? F -d.<)>;!.<? {�?C.0)>A#.<@>I!2
/9IZ.3/:)B+'-
.<? A#Iz.0^<) �SACO G .0; VUO G ;
.<@B@>@ EF 2 �SD8b
5H.0)B+/021 	 s b|�436587 0�fd��9;:<?CY<:�9~e=9B??>A@!;CB?:<?#A?@
O G BXl69>;~e=9D:]eE:F9;B-> F A/:<;GB�e=9>O�H6:�IJBK: ��:FLNMPORQSL?:�TWYU:F9>V:FLAWNBKO6BK9;XYT[ZORLN:�T V\9D]A@VI^O6B?9DXYT_>V:�L`H6O x 9;B?9D:FL?:�TS>V:�T�VaBKL�ZXY]b@VTVcd9DTe>V:FLJ�[ORcY:f9DWgBXl[>V9D:�LN:�ORI;:�T
VaB?L ZXY]b@STVcYW x :�LNQ ZORI;B?TV9DWNW?:8O8Y
^�@
YS9DID>S:�T�@VTS>�eEXh>V9;:O��L?:�T!^�:�Ti>V:FLkjlT~em:�TV>
YVORL?H6:�9;B�I;9D:FcY:�T�f��XY] $�� v�b$EX\>S: x XYL?QS:�L?cR:�WKO6cRBK:f@VTV>ncY:�]f:�WNW?:�TS:)9;TCB?:�cYL?ORID:"��L ZXH�Y:�T�l�e=9;:�^Hfoa3f[>V:�L=� ZXYL&b>V:FL?Q[ZXYQS:�ToOHY\MPORIDI l[em:�LN>V:�T8M�Z@VL x :FL?WCO�QS9D:�>S:�TV:|aE:pBKL?9;:<YVWNqV@VTVHGB?: x :FL?cYI;9>O�QV:FT�f
v�ORL6Z@
Y<:�L�QV9DToO6@VW
em:�L?>S:�TrI;XYHsORID:WVaB?LtZXY]b@STVcYW?qSQV:�TVXR]#ZORTS:Hlze=9;:k>V:�L�H*9;T!�o@VWNWu>S:�LTLvOR>VW?:F9;B?:�TVL?OR@V]fWNBKL�ZXY]b@VTSc
OR@SM/>V9;:T{uO x 9;BKO6BK9;XYTVW?OR@VWCYS9DID>S@VTVcbO6ToORIBPaWN9D:�LgBXf



s s

� ��� �����
	 �

�� ��	�	�� ��	  � � �

� T >V9D:FW?:�] { ORqV9JBK:FI�em:�LN>V:�T8>S9D:�em:�WN:�TGBKI;9���QV:FT BKQV:FXYL?:pBK9;W���QV:FT�� LN@VTV>VIDORcY:�T:Y<:�QoORTS>V:�IJBXla>V9D:
M�Z@SLl>oORW�:�TGB�e=9���H6:�IJBK:��=:���QV:FT x :�LgMPORQVL?:FT x XYT�aE:F>V:�@SB?@VTVc8WN9DTV>�fK�2@VT[ZO���QVWNB�em:�LN>V:�Th>V9;:=Y<:]b
W���QVL?:F9>Y<:�TV>S:�T H*L?QVORI;B?@VTVcYWNcYID:F9���QC@VTVcY:FTuOR@SM cY:FWNBK:FIDIJBXl�>oO6TVTA>oO6WMYVIDORW?:FTV>��aToOR]f9DW���QV:�{uO x 9;BKO�bB?9DXYTSW?]fX\>V:FIDIG@VTS>k>V9D: {�XYqSqU:FID@VTVcl>V:�W�{ O x 9;B�OsBK9DXRTVW?]fX\>S:�IDI;W ]f9;B/>V:�T"H*L?QoO6I;BK@STVcYW?cRID:�9 ��QC@VTQbcR:�T`Y<:�W���QVL?9;:<Y<:�T�f"!#��QSID9D:0�YID9 ��Qde=9DL?>�OR@SM�>V9D:%$�Xa>V:�I;ID9;:�L?@STVck>V:�L�k/@SLCYV@VI;:�T
^u>V:FL��zem:�9;qVQoO�b
WN:�TVWgBKL�ZXY]b@VTVcu:�9;TVcY:FcGORTVcY:FT�f�v 9;:NaE:�WNXYTV>V:FL?QV:F9;B?:�T�M Z@VL�L?XRB?9D:�LN:�TV>S:NaE:<^F@VcYW?W&�aWNBK:F]):�eE:FL?>V:FT
O6@SM cYL?@STV> 9DQVLN:�Ldam:�>V:F@SBK@VTSc Y<:�9'!aBKL�ZXY]b@VTVcR:�T 9DT Q(�a>VL?OR@VID9;W���QV:FT)$_ORW���QS9DTV:FT 9;T :�9DTS:�]
cR:�W?XRTV>V:�LgBK:FT`{ ORqV9JBK:FIKY<:FBKL?O*��QGBK:pBXf

+8t� , (��! !$#"f��� �.-E+ �! #"��� 

/m:�9->V:�L HsO.0a9;B?9D:�LN:�TV>S:�T1!aB?LtZXY]A@VTVc QVORTV>V:FI;B :FW W?9 ��Q!@V] :�9DT32*QoORW?:FTVcY:F])9;W���QhOR@VW ��ORWNW?:FL
@STV>g�rORW?WN:�L?>VOR])q\M5476�TGB?:�L8��:FL?ToO*��QSI ZORWNW?9DcR@VTVcA>S:�W8!#��QSID@VqSM :FW:9<;=9;W���QV:FT >V:�T=2*QoORWN:�T>;m:�L&?
>S:�Tk>V9;: H*L?QoO6I;BK@STVcYW?cRID:�9 ��QC@VTVcY:FTb>V:�L�:�9DTSqVQoORWN9DcY:FT�!aBKL�ZXY]b@VTSc�OR@7��Q@9F@VL�/E:FW���QVLN:�9�AS@VTVc >V:�LB";m:�9;qVQoORWN:�TVWgBKL�ZXY]b@VTVc@0R:�L�;m:�TS>V:FB�4DC 9;:�W?:E;=9;L?>dORI;W8!aBKL�ZXY]b@VTScf:F9DTV:FW8F�ID@S9D>VcY:F])9;W���QV:FW ]f9;B
cR:�]f9;B?B?:�IJBK:�TG!aBKX#"U:�9;cY:�TSW���QoO6M B?:�Te])Xa>V:FIDID9;:�LgB.4HC�O*A<:�9�>V:F�oTV9;:�LNB >S9D: ��ORL?9DO*AVI;: 
 >V:�T10YXRID@#?
]f:FB?L?9;W���QV:FTdj�TGBK:�9;IJIm>V:FL	>oOR]fq�"*ZXRL?]f9DcY:FT>2*QoORW?: qVLNX"H�9;TVQV:F9;BKW&0YXYI;@V]f:�T8>V:FW#��:�]f9DW���QV:�W�%


�	 ��XYID@V]f:�T8>S:�L=cGORWgMNZXYL?]f9DcY:FT>2*QoORWN:`9;T8:�9DTS:�LKB2:�I;ID:
B2:FIDI 0RXYID@S]):FT � � s#4ML �

F�Z@VL	>V9D:N!CBKX#"U:�9;cY:�TVW���QoO6M B?:�T >V:�W ��:�]f9DW���QV:�W=cY9;I;B %
� 	�
%� ��O � L ��
 � ���QP � s#4 s �
R 	 
SR ��O � L ��
 �#R � � � s#4 � �

TVU�WYX[Z�\^][_<Za`cbdU�egfVh[i5jlkm_[Wn_.oYU&fp][_<kmoKegfqh<irjqka_<W



������� ��� ����� � ���p� � ��� � �
	
	�	���	�� ��� � s �
��9;:�L�AU:F9mWgBK:�QGBA>V:�L � TV>V:Fw�#M Z@VL`>V9D:f>oOR]fq�"�ZXYL?]f9DcY:����/@VTS>�� M Z@VL`>S9D:��*Z@VW?WN9DcY:���2*QoORW?:�4 �A<:�9�:F9���QVTS:FB�>V9D: C 9 ��QCB?:�@VTV> R >V9D:�>��aToO6])9;W���QV:#�l9DW?H6XYW?9JB4ZO6B�4
C�ORW !aB?L?XY]�M :�I;> >V:�W F�I;@V9D>VcR:�]f9DW���QS:�W 9;WNB >V:F�oTV9D:FLNB >V@SL���Q >S9D:!>VLN:�9���XY]fqUXYTS:�TGBK:FT >S:�W
��:�W���Q(;=9;TV>V9DcRHR:�9JBKW&0Y:�HGB?XYL?W��� 	 ��� I P�� � P�� � ��� 	 ��� 	 � � P  P�! ��� 9DT >V:FT HsORLgBK:�WN9DW���QV:�T��X\XRL?>V9;ToO6BK:FTVL?9 ��QGBK@VTVcR:�T"�# 	 � # I P�# � P$# � � � 	%#���	 � # P�&HP(' � � WNX^;=9D:�>V@VL���Q`>V:FT`WgB�O6B?9DW���QV:�TC L?@���H � 4
C 9D: !aBKL ZXY]b@VTVc�>S:�W F�I;@V9D>VcR:�]f9DW���QS:�WS;=9;L?>k])O6BKQS:�])O6BK9;W���Qb>V@SL���Q�>V9D:�H*LNQoORI;B?@VTVcYWNcYID:F9���QC@VT#?
cY:FT#M Z@VL�>S9D:@$�ORW?WN:b@VTV>#>S:�T�� ]fqV@VIDWKA<:�W���QSL?9D:<AU:FTp4i� T_H6O6LNBK:FW?9;W���QV:FT)� XaXYLN>V9DToOsBK:�Td:�LNQ ZORIJB
])ORT�%

* �* � O * � �+�-, �* #-, 	/.=P � s#410 �* � �2��� �* � O * � �+�-,3�����* #-, 	 � * �* #�� O ** #-, 4 R65 * � �* #-, O * �-,* #��87:9 � � s#4<; �
C 9D: /E:FWNBK9;])]A@VTVc >V:�W C�OR])q\MPORTGBK:�9;IDW 
 9DWgBAj�@SM cGO*A<:f>V:�W=�uO.0a9;BKO6BK9;XYTVWN])Xa>V:�I;IDW��H;m:�I ��QV:�W
9D] M XYIDcR:�TV>V:FT jnAVW���QVTV9;BNB8AU:FW���QVLN9D:<AU:FT ;=9DLN>p4

+8 + >@?BAd�p�:?`����&f !�:C & $#����������(��! #"

� O.0\9JB�O6B?9DXYT ;=9;L?> ORI;WX�rO*��QVWgBK@V]fW&?`@VTS>D��XYI;I^ORqVWNqVL?X*9�:�WNW 0YXYT /EI^O6W?:�T A<:FBKL?O*��QGBK:pB.4�jl@VW5?
cGORTScYW?qV@STVHGBK:rM�Z@VL�>V9D:���:�LN>oOR]fqSM @VTVc WN9DTV> >V9D:n9DT >S:�LGF�INZ@VW?WN9DcYH6:�9JB 0RXYL?QVORTV>V:FTV:E� O^0a9g?
B�OsBK9DXRTVW?H6:�9D]f:*4 j�@VWr>V9;:�WN:�T AV9;ID>V:FT WN9���Q C�OR]fqSM AVIDORW?:FTF��>V9;: ]f9;Bn>V:�L !aBKL�ZXY]b@VTSc HRXRT#?0Y:FHGBK9D:FLNB@;m:�LN>V:�Ti@VTV> ;=9;:�>V:FLbHRXYI;I^O*AS9D:�LN:�Tp4SB2@VL /E:�W���QVL?:F9�AV@VTSce>S9D:�WN:�W ��XRL?cGORTScYWb9DWgBb>V9;:$�XY>S:�IDI;9D:FL?@VTVch>V:FLG��:�9;] 0Y:FLNB?:�9DI;@VTVc���>V:�W)HRXYT(0Y:FHGBK9 0R:�TIH-LKORTVWNqUXRLNBKW��m>S:�LX��XYID@V]f:�T ZORTV>V: ?
L?@STVc)@STV> >V:�L �rO*��QVWNB?@V]fW&? A79<; 4J��XYI;I^ORqSW?cY:FW���Q(;=9DTV>S9DcYH6:�9;BE:�LgM XYL?>V:FL?I;9���Qp4

KML�KML$N O PRQ
S�T$TVU�S�WJX
Y[Z\Q
S]W�^_S�U$`bacS]WedeSfUVTVX
Y[Z
� T L?:�ORID:FT F�INZ@VW?WN9DcYH6:�9JBK:�Tn:Fw\9DWgBK9;:�L?:FTV>V:g� :F9D]f: ;m:�9;W?:FT :�9DTS: W?q<:�HGB?LKORI;:O��LtZXihY:FT(0Y:�LgBK:F9DID@STVc
OR@SM�@VTV>�H2ZXRTVTV:�T 0YXYT 0Y:FL?W���QS9D:�>S:�TV:FL jlLgB�WN:�9;TF� AU:F9DWNqV9D:FIDW�;m:�9;W?:N2�O6LNBK9;HR:FI X\>V:FL �uORW�AVI^O6W?:�TD4
H*9DTV: cY:FToOR@V: $�Xa>V:FIDID9;:�LN@VTVc_>S9D:�WN:�Lj��:�9;] 0Y:FLNBK:F9DI;@VTVc#:FLNM XYLN>V:�LgB):F9DTV:=6vTGBK:�LgBK:F9DID@STVc!ToO*��Q
>V:FL ��LtZXihR:v9;T�>V9DWNHaLN:FB?:B��:�9;])HCIDORW?WN:�T�@VTV>)>V9D:K6�TGB?:�L?W���QV:�9;>V@VTVcAToO*��Q >S:�]k��:�9;]ABr�aqp4(C 9D:FWA<:�>V:F@SBK:pB :�9;TV:�T�:�TVXRL?]f:�T_TC@V]f:�LN9DW���QV:�T#j�@SM ;EORTV>F�<>oOfM�Z@SL�xN:F>V:l��:�9;])HCIDORW?WN:u:F9DTV:mH-LKORTVW5?
q<XYLNB?cYID:F9���QC@VTVc�cR:�I ZXRWNB ;m:�LN>V:�T ]b@VWNW�4 C :FW?QoORI A ;E:FL?>V:FT >S9D:30R:�L?W���QV9D:F>V:�TS:�Tn��:F9D]ABr�aq<:�To ] hqp*_[`Yfr5Zmkts�`Yk o



s 0 �
� � ���f	
	 ��� � � �
	
	I	 � �	 � �I���
9;>V:�O6ID9DWN9D:FLNBN9�@ :F9DTV:F] ��:�9;]ABr�aq K $d9DHCL?X ASI^ORWN: K 9�@VW?OR]f]):FTVcY:FMPO6W?WNB�4QC 9;: W?q<:�HGB?LKORI;: ��:�9D]@?0R:�LgBK:�9;ID@VTScf9;T�:F9DTV:FLKF�INZ@VWNW?9;cYHR:F9;B:;=9;L?>d>V@VL���Q�>V9D: j�TVToORQV]f: :�9;TV:�Wv])9JB?B?ID:�LN:�T ��:F9D]fLKOR>V9;@VW� @VTS>f:F9DTV:FL�]f9;B?B?ID:FL?:�T=��:�9D])ORT79�ORQVIa08ORTVcR:�T[ZORQS:�LNB�45H*9DTS:K$�9DHCL?X*AVI^ORWN:E]f9;B/>V:�] jlTSMPORTScYW&?
L?OR>V9;@VW � 	 ��� ;=9;L?>eORIDW[� :F9D] AU:<9�:�9 ��QVTV:pB.4 C :�L 2/ORLKO6]):pBK:�L�0i9;WNB�:F9DTV: !aB?X#"UHRXYTVWgB�ORTGB?:
>S:�L8F�INZ@VW?WN9DcYH6:�9;B @VTV>=;=9DL?> >V:F�oTV9;:�LNBvO6IDW %

0 � 	 jlT�9�ORQVI >S:�L � O^0a9JB�O6B?9DXYTVWNHR:F9D]f:
H*9DTSQV:�9JBKW�0RXYID@S]):FT8>V:�LKF�INZ@VW?WN9DcYH6:�9;B � � s#4 b �

C 9;: ��:�9;] ORT�9�ORQVI ;=9DLN>hW?X :Fw\qVI;9�9�9JB�ORTh>oO6W���XRID@V]f:�T#>S:�LNF�INZ@SW?W?9;cYHR:F9;Bl@VTV>eTV9���QGBuORTh>oORW
��:�]f9DW���Q(0YXYI;@V]):FTicY:�H6XYqVq<:�I;B�4 C 9D:FWfQVO6Bf>V:�T qVQ(�\WN9DHsORI;9DW���QS:�T ��9DTGB?:�L?cRL?@VTV> �*>oORW?Wf>V@VL���Q
>S:�T /E:�9F@VcAO6@SM2>VORW F�INZ@VWNW?9;cYHR:F9;BKW&0YXYI;@V]f:�Tk>V9;:R� :F9D]f:�LNQoORI;B?@VTVc�:�LNM�Z@SIDI;B�;=9DL?> �YW?9;:�QV: �*q;f�RJ^
`�� 0 c 4
KML K L K �jW�� Y
	��=P2WedeZcT�S�U���RX
Y[Z����X[W Q
S�Y��������
��� Ycd�S�UVT
� O.0a9;BKO6BK9;XYT ;=9DLN>)])O6BKQS:�])O6BK9;W���Q�>V@VL���Q >V9;: FoXYLN]b@VI;9D:�LN@VTVc�:F9DTV:FL2H-LKO6TVW?q<XYLNB?cYID:F9���QC@VTVc�M�Z@VL
>S:�T C�OR])q\M 0YXYI;@V]):FToORTGBK:F9DIa9DT ��:�L�AV9DTS>V@VTVcu])9JB*:�9;TV:�] ��@S:�IDIJBK:FL?] ]fXa>V:�I;ID9D:FLNB�4�C 9;:�WN:�L*QoO6B
>S9D:EFo@VTSHCB?9DXYT :�9DTS:�L:C�O6])qSM � @V:FIDI;:KA�9<; 4 !\:FTVHR: �V>p4 Qp4S>VORW C�OR]fqSM 0YXRID@V]f:�T ;=9DL?> O*AVQ[ZORTScY9Dc0RXY].WgB�O6B?9DW���QS:�T C L?@7��H 0R:�LNcYLtZXihR:�LNB=Xa>V:FL:0Y:�LN9DTVcR:�LNB�4
C 9;:�H*L?QoORIJBK@VTScYW?cYL ZXihY: 
 ;=9DLN>dORIDW 0YXRID@V]f:FB?L?9DW���QV:�L	j�TGBK:�9;I >V:�WnC�OR]fqSM :�W	qVLNXgH*9;TVQV:�9JBKW&0YX�?
I;@V]f:�T ��:�]f9DW���Qb>V:F�oTV9D:FLNB�@VTV>kHC@VL�9 ORIDW��O1  �I/214'*),+ :�� AU:<9�:�9 ��QVTV:pB.4(C�ORW�C�OR]fqSM 0YXYI;@V]f:�TA<:�LN:���QVTS:FB`W?9���QnOR@VW >V:FLN/EI^ORWN:�ToO6T79�ORQSI*@VTV>e>V:�]n��XRID@V]f:�Th:�9;TV:�L�H*9;T79�:FI�AVIDORW?:�4�C :�WNQoORI�A
:FL?cY9 ASB	WN9���Q M Z@VL	>V:�T C�OR]fqSMPORTGBK:F9DI 
 %


�	�� �
�
	 � ���"!$#&%(' �) �+* � �

� �QO � � � � s#4-, �
6vTGBK:�LO��:FL�;m:�TV>V@STVc >V:FL � :F9D]fHRXYT�9�:�TGB?LKO6B?9DXYT 0 � HsORTVT >V9;:)� :F9D])ORT79�ORQVI O6@VW >V:�] 9;]
��XRID@V]f:�T � 0RXYL?QoO6TV>V:�TS:�T ��ORWNW?:FL�0YXRID@V]f:�T � � A<:�LN:���QVTV:pB ;m:�LN>V:�T �*@VTV>i:�W�:�LNcY9�A\BkW?9 ��Q
>S9D: /E:FWNBK9;])]A@VTVcYWNcYID:F9���QC@VTVcAM�Z@SL	>V:�T C�OR]fqSMPORTGBK:F9DI 
 %


�	
0 � � �  ) � * � �

0 � � �  ) � � � O � � 	
0 �  ) � * � �

L O 0 �  ) � * � � � � s#4". �
C 9;: ZjlTS>V:�LN@VTVce>V:�W C�OR]fqSMPORTGBK:F9DI;W`9;T :F9DTV:FL��v:<��QV:�T�9�:�I;ID:89;TSM XYIDcR: 0YXRTD��XYT(0Y:FHGBK9DXRT @VTS>/mI^ORWN:�T(; O���QVWNB?@V] A79<; 4 ? H6XYIDIDORqVW�;=9;L?>�>V@VL���Q >V9;:RH/L?ORTVW?q<XYLgBKcYI;:�9���QC@VTSc M�Z@SL�>S:�T C�OR])q\MPORT#?
B?:�9;I 
 AU:FW���QVLN9D:<AU:FT�%

* 
* � O * � 
��-, �* #-, 	 � 
��� O 
 0/ � � � s#4"� �



������� ��� ����� � ���p� � ��� � �
	
	�	���	�� ��� � si;
B2@VLI��:FL?I;:�9;B?@VTVc=>V:FLS9F:�9;B?ID9 ��QV:�T ZjlTV>S:�L?@STVcl>V:FW�C�O6])qSMPO6TCB?:�9;IDW � 
 3 ��� ;=9DLN>`:F9DTV: /EIDORW?:FT ;mXYIg?
HR:v9DTf:�9;TV:�] ])9JB A<:<;m:�cRB?:�Tj��XYTGBKL?XRIDI 0RXYID@S]):FT A<:FBKL?O*��QGBK:pB.4 C�ORW C�OR]fqSM 0YXYI;@V]f:�T � � :�LNcY9�A\BW?9 ��Q OR@SWm>V:FLd/mI^ORWN:�ToORT�9�ORQVI � ���"!$#&%(' @STV> >V:F] /EI^ORWN:�T(0YXRID@V]f:�TF�RW?9D:FQV:�� I;:�9���QC@VTSc�s#4-, 4 C 9;:9�:F9;B?ID9���QS: ZjlTV>V:FL?@VTSc)>V:FWKC�OR])q\M 0YXYI;@V]):FTVWE:FL?cY9 ASB=W?9 ��Q�>S@VL���Qd>V9D: B?XRB�O6ID: j AVID:F9;BK@STVckToO*��Q
>V:FLnB2:F9;B %

���� � � � � 	
���� � � ��� ! #(%&'

0 � * � ��� 	 0 � * � � ���� � � ��� ! #(%&' � O � ��� ! #(%&'
���� � 0 � * � ��� � � s 4 L . �

!\X^;mXYQVI >V9;: Zj�TV>V:�LN@VTVc >V:FL>/EIDORW?:FToORT79�ORQVIl9;] B2:�IDIg?2��XYI;@V]f:�T ORIDW OR@7��Q >V9;:���LtZXihR:�T[ZORT ?
>V:FL?@VTVc)>V:�L /EIDORW?:FT A<:�:F9DTe�V@VW?WN:�T#>oO6WnC�OR]fqSM 0RXYID@V]f:�TD4�C 9;:�jlT79�ORQVI[>V:�L /EIDORW?:FT�9;Td:F9DTV:FL�=:���QV:FT79�:FIDID::;=9;L?>b@STCB?:�L ��:FL�;m:�TV>V@STVc`>S:�W 2�O6LKOR]f:FB?:�L?W�0 � OR@VW�>S:�] 9;] � XRTCB?L?XYI;I 0RXYID@V]f:�T0YXRL?QoORTS>V:�TV:FT �rORW?WN:�L&0YXYI;@V]):FT A<:�LN:���QVTS:FB %

� ���"!$#&%(' 	 0 � � ��	 0 � � � L ��
 �nP � s 4 L L ����� � � ��� !$#&%&' � 	 � 0 � �
� 
��� � � s 4 L0s �

C @VL���Q H*9DTSW?:FB�9�:FT�>V:FLK/E:�9F9D:�QC@VTScY:�T s#4ML L @VTV> s#4 L,sA9DT � I;:�9 ��Qa@STVc"s#4ML . :�L?Q ZORI;B	])ORT�%
���� � � � � 	 � 0 � 0 � * � � � � 
��� O 0 � � � L ��
 �

���� � 0 � * � ��� � � s 4 L � �
C�ORL?OR@VW M XYI;cRB %

� 
��� 	 � L � 
 � 0 �
L O 0 �  ) � * � �  ���� � 0 � * � ��� � � s 4 L80 �

B2@VL%/E:�LN:���QVTC@VTSc#>V:�L%C 9 0R:�LNcY:�T79�>V:FW@!aB?LtZXY]A@VTVcYWgM :�ID>S:�W / � ;=9;L?>e>V9D:j��XYTGBK9;TC@V9;BtZO6BKWNcYID:F9M?��QC@VTVc s#410�9;T8>V:�L=TV9 ��QCB&? H6XYTVW?:FL�06O6B?9 0Y:FT3FoXYLN] 0R:�L�;m:�TS>V:FB %

/ � 	 � L
�
� ���� 	 � � � � ����

� 
��� � 
 �
� � ���� � L � 


�
� ������ � � s 4 L ; �

C 9D:1F/I?Z@VWNW?9DcRHR:�9JB>;=9DLN> O6IDW 9DTVH6XY]fqVL?:FW?W?9 AU:FIEA<:FBKL?O*��QGBK:pB8�=>V9D:1C 9 ��QGBK:h>V:�W C�OR]fqSM :�W :FTCB&?
W?qSL?9���QGB)>V:�L ! ZOsB?BK9;cY@VTVcRW?>oOR]fqSM >V9 ��QGBK:*4I� 9DLN> O6@�hY:�LN>V:�] O6TVcY:�TSXY])]f:�T ��>oORWNW)>S9D: $_ORWNW?:
>V:FWnC�OR]fqSM :FW 9DT8>V:FL B2:�IDI;: cY:FcY:�T�Z@�AU:FL	>V:�L $_ORWNW?:u>V:�LM��Z@VW?WN9DcY:FT32*QoORWN:'0Y:�LNToO*��QVI ZORW?WN9Dc AVORL
9DWgB8� 
�� ����� � L � 
 � ��� �oHsORTVT >V9;:#��XYID@S]):FTV:�LNQoORI;B?@VTVc ;m:�9JBK:FL:0Y:�LN:�9;TSMPO*��QGB8;E:FL?>V:FTp4HC 9D:�WN:
jlTSToORQV]f:k9DWgB M Z@VL#�rORW?WN:�L AU:F9�:�9;TV:�L
H-:�]fq<:�LKOsBK@VLn0RXYTls . � � AV9;W'9�@h:�9;TV:�]�] O0wS9;] O6ID:�TC�OR]fqSMPORTGBK:F9DI 0YXYT 
 	 .� � � �kWN:�QVL=cY@SB=:FLNM�Z@VI;I;B�4



s b �
� � ���f	
	 ��� � � �
	
	I	 � �	 � �I���
/ � 	 � � � � ���


%� � O � L � 
 � ���
� 
����� L

L ��

� 
��� 	 0 �

L O 0 �  ) � * � � ���� � 0 � * � ��� � � s#4ML b �

��ID:F9���QC@VTVcGs 4 L80=@VTS>�s#4ML b ;m:�L?>S:�TA9;T >V9D:�ORI;IDcY:F]):F9DTV:fH/L?ORTVWNqUXYLgBKcYI;:�9 ��Qa@STVc M Z@VL[>V:�T%C�OR]fqSM ?0RXYID@S]):FToORTGBK:F9DI 
 � � I;:�9 ��Qa@STVc"s#4"� � :�9;TVcY:�WN:FB�9FB8�o@STV> ] ORT :FL?Q ZORIJB %
* 
* � O * � 
l� , �* #-, 	 � 
��� � L O 
L ��
 � 	

0 �
L O 0 � �) �+* � �  ���� � 0 � * � ��� � � s#4ML , �

B2@SL'/E:�LN:���QVTC@VTSc�>V:FW ��@S:�IDIJBK:FL?]fWlOR@\Mm>S:�L�L?:<��QGBK:�T !\:F9;BK:k>S:�L
H-LKORTVWNqUXRLNBKcRID:�9 ��QC@VTVc M :FQVI;B
TSX#��Q�:�9DTS: /E:<9�9;:�QC@VTVc 9F@VLE/m:�W���QSL?:�9 AV@VTVc >V:�Wn/EI^ORWN:�T(;EO*��QVWNB?@V]fW��2>S9D: 9D].M XYI;cY:�TS>V:�TdjnA#?
W���QVTV9JB?B 0YXRL?cY:FWNBK:FIDIJB:;=9DLN>p4

KML K L�� � T � 	eS�Y[Q�� Y
��� U��
j�@VW?cYORTVcYWNqV@VTVHGB 9�@VL $�Xa>V:�I;ID9;:�L?@STVc�>V:�W /EIDORW?:FT ;EO*��QVWgBK@V]fW�9DWNB�:F9DTV:=:�9;T79�:FIDTV:R��@VcR:�I�ASI^ORWN: �
>S9D:�W?9 ��Q 9DT :�9;TV:�] @VTV:�TS>VID9 ��Q�O6@VW?cY:F>V:�QSTCB?:�T3F�ID@V9;> A<:(�oTV>S:FB8� WN9D:�QS:�jnA7AV9;ID>V@STVc"s#4ML 4

Wasser

Dampfblase

p ,TB B

R
.

p,T

	�
�
������������������� �"!�#%$'&)(�*+#%,.-/$'0�13254�(6&)4�(7&)2813(7&)(/93!�4�,:-;#%13$'<%&)97&)-/(�0'&)2
= !�134�9



������� ��� ����� � ���p��� ��� � �
	�������	������	� s ,

C 9D: ��XYTGBK9;Ta@S9;B4ZOsBKW&?�@VTS>�
 ])qS@VIDWNcYID:F9���QC@VTVcd9DT 2-XYI^O6L?HRXaXYLN>V9DToOsBK:�ThIDOR@SBK:FT�@VTGBK:FLA>V:FL	��XYL5?
LKO6@VW?WN:FB 9F@VTVc  	 ! 	%. %

**� �  � ��� 	6.=P � s 4 L . �* �* � O � * �*� 	 � L
���

* �*� O R �
��� 5 L

 � **� 5  � * �*� 7 � s R � � 7 � � s 4 L � �

��9;:�L�AU:F9	9DWNB � >V9D:8L?OR>V9^O6ID: ��XY]fqUXRTV:�TGBK:8>S:�L F�ID@V9;>VcY:FW���Q(;=9DTV>S9DcYH6:�9;B�4���O*��Q�
 TGB?:�cYL?O6BK9;XYT
>V:FL�
 ]fqV@VIDWNcYID:F9���QC@VTVc@0RXYT_>V:FLE/EIDORW?:FTVX A<:�LV�-ZO*��QV:  	 � AV9;W�� @VTV>#@STCB?:�L���:�L&;E:FTV>V@VTVc0YXRT���ID:F9���QC@VTVc s#4ML .b:�LNcY9�A\B=W?9���Q >V9;: ��O.�aID:F9DcYQ ?52*ID:FW?W?:pB�?�� I;:�9���QC@VTSc%

� � � ���� � O �
s 5 ������ 7 �

	 ���	� ��
��� � s����� � � 0 R �
��� �

������ � � s 4 s . �
/E:F92>V:FL���:FL?ID:F9;B?@VTVcb>V:FL �vO^�aI;:�9DcRQ#?52*ID:FW?WN:FB�?�� I;:�9 ��Qa@STVc';=9DL?> >V9D: L?OR>V9DORID:���:�W���Q(;=9;TV>V9DcRHR:�9JB� cYI;:�9 ��Q >S:�L ZjlTV>V:FL?@VTScr>V:FW /EIDORW?:FTVLKO6>V9D@VW ��� 3 ��� cY:�WN:FB 9pB.4 C 9D:FW�9DWNBfWgBKL?:FTVcYcY:FTVXY]f]):FT
TC@VL 9F@VL /m:�W���QSL?:�9 AV@VTVcr>V:�W /EI^ORWN:�T(;EO*��QVWNB?@V]fW XYQVTS:G$_ORWNW?:FTCB?LKORTSW?q<XYLNBrZ@7AU:FL)>S9D: 2�QVOc?
W?:FTVcYLN:�T79F:uc2Z@VI;B?9Dc74 C :�TSTVX#��Q89;WNB	>S9D:�WN: jlTSToORQV]f: :�9;TV: cY@\BK:��AZORQV:�LN@VTVc@A<:�9 ��:FL?>oO6])qSM @STVc
Xa>V:�L ��XYTV>V:FTVWKOsBK9DXRTp4 6�] >V9D:FW 9�@39F:�9;cY:�TF�#;=9DL?> :F9DTV:NC�OR]fqSM AVIDORW?:n;=9;:�9DT jnA�AV9DI;>V@VTVc"s#4MLA<:FBKL?O*��QGBK:pB.4�C 9;:!��XYI;@V]):FT ZORTV>S:�L?@STVc >V:FW�:�TGBKWgBK:�QS:�TV>V:FT C�O6])qSM :FWl]b@SW?W�cYI;:�9���Q_>V:�L"��L ZXc?hY:FT ZORTV>V:FL?@VTSc >V:�L /EIDORW?:m0 * � � ��� 3 ��� WN:�9;Tp4HC :�W�;m:�cR:�T!9DWgBl>S9D:���:�LN>oOR]fqSM @VTVcYWNLKO6B?:`cRID:�9 ��Q
� � �$# ��� 0 * � � � � 3 ��� �";EX A<:�9 � � �%# ��� >V9;:�C�OR])q\M >V9���QGBK:A9DT!jnASQ ZORTVcY9;cYHR:F9;B�>S:�LN/EI^O6W?:�TGB?:�]@?
q<:�LKOsBK@VL # � 9DWgB.4 C 9D:&��:�L?>VOR])q\M @VTVcYWNLKO6B?:v]A@VW?W�cYID:F9���Q�>V:F] $_ORWNW?:�TSWNBKLNXY] >V:�L F�INZ@VW?WN9DcYH6:�9JB
L?:FI^O6B?9 0>9F@VL 2�QVORW?:FTVcYL?:FT79�:AW?:�9;Tp4HC :�WNQoORI�A�:�LNcY9�ASBvWN9���Q_>S9D:	� :FW���Q(;=9DTV>S9DcYH6:�9;Bv>V:FLEF�INZ@VW?WN9Dc�?
HR:F9;B`9DTeTV:�cYO6BK9M0Y:�LuLKO6>V9^ORI;:�L'�=9���QGB?@VTVc_LN:�IDO6BK9M0 9�@SL 2*QoORWN:�TVcRL?:�T�9�: 9F@ � � �$# ��� � ��� 3 ��� � 3 ��� 4C�ORL?OR@VW M XYI;cRB % � 	 ������ � � � �$# �%����

������ 	
4 L � � � �%# ������ 9 � ���� � � s 4 s#L �


 T >V:�T ]f:�9;WNBK:FT=F	ZORI;ID:�T)9DWgB >V9;:'C�OR]fqSM >V9���QGB?: 0a9D:FI2HCID:F9DTV:FL ORI;W >V9D:EC 9���QGBK: >S:�L F�INZ@VW?WN9DcYH6:�9JB
� �(' ��� �SW?Xf>oORW?W=>V9;:"��:FL?ID:F9;B?@VTVc 0YXRT���ID:F9���QC@VTVc"s#4 s . 9�@SI ZORWNW?9Dck9;WNB�4
C 9D: ��XY]fqVL?:FW?WN9�AV9;ID9;BtZO6B/9DWNB A<:�9 >V:FT ]):F9DWgBK:�T�BK:<��QVTV9;W���QV:FT jlT(;m:�TV>V@STVcY:�T>0RXYT @VTGB?:�L?cR:�XYLN>#?
TV:pBK:�L /m:�>V:F@SBK@VTSc74pF�Z@SLl>oORWE/EI^ORWN:�T(;EO*��QVWNB?@V] 9;WNB >S9D:l��XY]fqVLN:�W?WN9�AV9;ID9JB4ZO6B	>S:�L'F�INZ@VW?WN9DcYH6:�9JB0Y:FL?ToO���QVI ZORWNW?9;c AoORL��E>oO >V9;: /EIDORW?:FT ;EORTV>ScY:�W���Q ;=9;TV>V9;cYHR:F9;BK:FT 9;])��:�L?cRID:�9 ��Q 9�@VL ! ��QoORIDI;cY:[?
W���Q(;=9;TV>V9DcRHR:�9JBE>S:�L F�I Z@VWNW?9;cYHR:F9;B�W?:FQVLEHCI;:�9DTfW?9;TV>p4 C 9;:�W�cY9DIJB�M Z@VL�>V:�T F<O6IDIV:F9DTV:FL8H*9DT�9�:�I AVI^O6W?:*4

 T :F9DTV:F]*��:�]f9DW���Q A<:�WNB?:�QV:FTV>8OR@SW /mI^ORWN:�Tf@VTV> F/I Z@VWNW?9DcRHR:�9JB�ID9;:�cRB*>S9D: !#��QoORI;IDcY:FW���Q(;=9DTS>V9Dc�?
HR:F9;BN;E:F9;B`@VTGBK:FL`>V:FT,+n:�LgBK:�Tr>V:�LuL?:F9DTV:FT���XY]fqUXRTV:�TGBK:FTF�[>p4 Qp4[:�9DTS: F/I Z@VWNW?9DcRHR:�9JB'0Y:FL?Q ZORIJB
W?9 ��Q >V@SL���Q B2@S])9;W���QC@VTVc10YXYT cY:FL?9DTScY:�T��uO6W�0YXRID@V]f9DToO#H6XY]fqVL?:FW?W?9 AU:FI ��WN9D:FQV: jnA7AV9;ID>V@STVc
s#4 s#4pC 9;:Aj�@VW�AVLN:�9JBK@VTVc 0YXYT C L?@���H ;m:�I;ID:FT!9DT#:F9DTV:FL'/EI^O6W?:�T �*Z@VW?WN9DcYH6:�9JB HsORTVT!>oO6QV:�L :FL?QV:<A#?
ID9 ��Q>0YXYTd>V:�L	9;T :�9DTS:�L	L?:F9DTV:FT F�INZ@VWNW?9;cYHR:F9;B=O*A(;m:�9 ��QV:�TF� WN9D:�QS:.- ^;RJS�S�R_S `gL � c 4



s . �
� � ���f	�� ��� � � �
	�� � � ��� � � � �

	�
�
����������� ��� ��� � ,:-3#%!�!�<%&)$�,.-�* 4 (3934 <�� &)4�0 &)4�(7&�� �"!�#%$'&)(��	�13$�$�4�<�� &)4 0

�� #%$�$'&����� 1���0��"4�(����/-��#%(7< 4�<�� &)4 0���� 2�� #%$�#%(�0'&)4�!

C 9;: �vO.�\I;:�9;cYQ#?52*I;:�W?WN:FB&? ��ID:�9 ��QC@VTVcfH6O6TVT!:�L&;E:F9;BK:FLNBE;m:�LN>V:�T � @V]�>S:�T�H*9DTe�o@SW?WE0YXRT!TV9���QGB�?
cR:�I ZXRWNBK:FT �uO6W?:�T)OR@SMU>oORW +rO*��QVWgBK@V] @STV>�>V:�T ��XYIDIDORqVWS0RXYT /EI^ORWN:�T�9�@ A<:�W���QSL?:�9 AU:FTF�GW?9;:�QV:
VXY��  �p.Y[S��rT! #p.R_Z0Z0R4\%` 0 buc @VTV> -�^;R_S�S�RJSa`gL � c 4 +r:FL?>V:FTkBKQV:FL?]f9DW���QS: H "2:FHCB?::0Y:FL?ToO*��Q ?
I ZORW?WN9DcRB�� ;=9DL?>hO6TVcY:�TSXY])]f:�T �U>oO6W?W�W?9 ��Qh>oORW 9;T!>V:�L'/mI^ORWN: AU:#"oTV>V:FTV>V:�TV9 ��QCB&? cY:FI ZXYWgBK: �uORW
q<XYIM�aB?L?XYq 0R:�LNQ[ZORI;B %

�%$ 	 �%$ � � � �� � � �
� � s#4 s5s �

�v9D:FL�A<:�9SWN9DTV> ��� @VTS> �&$ � >S:�L�ORTSMNZO6TVcYID9 ��QV::/mI^ORWN:�TVL?OR>V9D@SW�@VTV>�>V:FL�ORTSMNZORTVcRID9���QS::C L?@���HA>V:FW
TS9���QGBKcY:FI ZXYWgBK:FT �uORWN:�W<4�C :�L�H!w\q<XYTV:�TGB � 9DWgB�T ZORQV:FL?@VTScYW�;m:�9;W?:�HRXYTSWNB�O6TCB�4 � 	 L@A<:�>V:F@SBK:pB
H6XYTVWgB�ORTGBK: /EIDORW?:FTGBK:�]fq<:�LKOsBK@VL��S;mXYcY:�cR:�T � 	(' OR>V9^O�AoO6BK:FW	��:�LNQoORIJBK:�T A<:�W���QVL?:F9�ASB�4�C :�L/mI^ORWN:�TV9;TVTV:�TS>VL?@7��HdOR>S>V9D:FLNB�W?9���Q!WNXY]f9;B�OR@VW�>V:�] C�OR]fqSM >VL?@���Hd>S:�W @V]fcY:<AU:FTV>V:�T F�ID@V9;>VW
@STV> >V:�] 2/ORLNB?9^ORI;>VL?@7��Hf>V:FWvTS9���QGBKcY:FI ZXYWgBK:FT � ORWN:�W89�@

��� 	 � ��O �%$ � � � �� � � �
� � s#4 s � �

C 9;:8��O.�aID:F9DcYQ ?52*ID:FW?W?:pB�?�� I;:�9���QC@VTSc�@VTGBK:�L /E:FLRZ@7��HCW?9 ��QGBK9DcR@VTVcA>S:�WETS9���QGBKcY:FI ZXYWgBK:FT � ORW?:FWEIDOR@#?
B?:FB=WNXY])9JB



������� ��� ����� � ���p��� ��� � �
	�������	������	� s �

� � � ��

��� O �&$ ����

� � �� � � �
	 � � � ���� � O �

s 5 ������ 7 �
O s����� � O 0 R �

��� �
� ���� � � s 4 s 0 �

C 9D:(��ID:F9���QC@VTVcR:�T"s#4 s . A79<; 4 s 4 s 0';m:�LN>V:�T)>V@VL���Qf:�9;T�0�?&!#��QSL?9;BNBK: ?5�=@VTVcY: ?���@SB?BKOc? ��:FLNMPORQSL?:�T9�:F9;B?ID9���Qd9DTGB?:�cYLN9D:�LgB.4H$_O6T_:�LNQ ZORIJBl>V9;:.+rO*��QVWgBK@V]fW?cR:�W���Q(;=9;TV>V9DcRHR:�9JB��� 	 � � 3 ��� � >V9;:`>VORTVT9�@SLn/E:FL?:<��QVTC@VTVc >V:FW�TS:�@V:FTG/EI^O6W?:�TSLKOR>V9;@VW:0Y:FL�;m:�TV>S:FBE;=9;L?>p4oj�TSMPORTVcYW5?m@VTV> ��ORTS>7AU:F>V9DT ?
cY@VTScY:�T8WN9DTV> cR:�cY:<AU:FT8>V@VL���Q8:F9DTV:FT89DTV9JBK9DORID:FT /mI^ORWN:�TVL?OR>V9D@SW � � @STV>8:�9;TV: jlT\MPORTVcYW&; O*��QSW&?
BK@S])WNcY:�W���Q ;=9;TV>V9;cYHR:F9;B��� � 4
-�^;R_S�S�RJS ` L � c AU:FL?:���QSTV:FB ]f9;B ��ID:F9���QC@VTVc s 4 s 0 A<:�9 ��:�L?TVO*��QVI ZO6W?W?9;cY@VTVc >S:�W
� AU:FL$�-ZO���QV:�TVWNqoORTVTC@VTScYW&?)@VTV> �l9DWNHRXYWN9;B4ZOsBKWNB?:�LN])W >VORW +rO*��QVWNB?@V] @VTS> >V:�T%��XYIDIDORqVWf:�9g?
TV:FL H*9DT79F:�I�ASI^ORWN:*4 C�O*A<:�9 W?9;TVHGB >V:FL:6v])cY:<AV@VTVcRW?>VLN@7��H ��
 9�@V:FL?WNBE@VTGBK:FL >V:�T C�OR])q\M >VL?@7��H
@VTV>!WgBK:F9DcRB�>oORTVT ;=9D:�>S:�L O6TF�UWN9D:FQV:Aj A7AV9DI;>V@VTVc s#4 � 4"C 9D:%/EI^ORWN:%;`ZO*��QSWNB'9F@VT[ZO*��QVWgB�cYI;:�9���Q ?
]_ZO hY9DchO6T @STV> :FL?LN:�9���QGB)9DQVLN:8] O0wS9;] O6ID: � L�ZXihY:8HC@VL�9dToO*��Q >V:F] C L?@7��HC]f9DTV9;]b@V] 4SC :FL/EIDORW?:FTVHRXYI;I^ORqSWK0R:�L?Q ZORI;B�WN9���Q 0RXYIDI;HRXY]f]):FT_O6TV>V:�LNW�4DC 9D: /mI^ORWN:AHRXRIDI^O�AV9D:FLNBv:FwaBKLN:�]�W���QVTV:FIDI �
@V]'>VORToO*��Q�;=9D:F>V:�LNQVXYI;B*ORT79�@(;EO*��QVWN:�T @VTS> 9F@VWKOR]f]f:�T79F@SMPORIDI;:�Tp4�C 9D:FW?:=W?XRcY:�ToO6TVTGBK:�T"K<�v: ?A<XY@VTV>VW K ;�Z@VLN>V:�T�W?9���Q XYQSTV:'0\9;W?H6XYW?: H "2:FHCB?: @VTV:�TS>VID9 ��QdX6M B ;=9D:�>S:�L?QSXYID:FTp4

-10000

-8000

-6000

-4000

-2000

0

2000

4000

6000

8000

10000

0,000 0,001 0,002 0,003 0,004 0,005 0,006 0,007 0,008 0,009 0,010

Zeit t [s]

D
ru

c
k

d
if

fe
re

n
z

p
v

a
p

o
r
-

p
[P

a
]

0,0E+00

1,0E-03

2,0E-03

3,0E-03

4,0E-03

5,0E-03

6,0E-03

B
la

s
e

n
ra

d
iu

s
R

[m
]

Druckdifferenz [Pa]

Rayleigh-Plesset mit

nichtgelöstem Gas

Rayleigh-Plesset

Rayleigh

	 
 
��� ������� ��������� &���< ! &)4�,:- ��� ( 0	��
/4 $�,.-3&)( � �� $ 13(7<%&)( 97&��� #���! &)4 < - 
� ! &)4�,:-�1/(7< 13(39 97&���� #���!�&)4 < - �� !�&)$�$'& 0  � ! &)4 ,.-�13(7<;2 4�0 13(39 � -3(7& � & 
� �13, ��$�4�,:-�0�4 < 13(7< ��� ( (34�,:-�0'<%&)! �� $'0'&)2 � #%$

/E:F9o>V:�L $�Xa>V:FIDID9;:�LN@VTVcl>S:�L � O.0\9JB�O6B?9DXYTSW�AVIDORW?:FTb])9JB �v9DI;M :m>V:�W C�OR]fqSM 0RXYID@V]f:�TVORTGBK:�9;IDW[W?9;TV>
ORI;ID: /EIDORW?:FT�9;T�:F9DTV:FL �=:���QS:�T79F:�IDI;: cYID:F9���Qp4 C :FL /mI^ORWN:�TVLN:�A<XY@VTV>dHsORTVTd>V:�WNQoORI�A�TC@V]):FL?9;W���Q



� . �
� � ���f	�� ��� � � �
	�� � � ��� � � � �
TS9���QGB�L?9 ��QGBK9Dc8>VORL?cY:FWNB?:�IDIJBn;m:�LN>V:�TF� >VO8M�Z@SL :�9;TV:kW?XYI ��QV:�C�ORLNWNBK:FIDI;@VTVc 0RXYLKO6@VW�9F@VW?:pB 9�:FT�;`ZOc?
LN: �V>VORW?W=ORI;ID:n/EI^ORWN:�T 9DT8:F9DTV:FL �=:���QV:FT79�:FIDID:�cRID:�9 ��Q79�:F9;B?9DcAH6XYIDIDO*AV9;:�L?:FTF� ; ORW=9;T8>V:�L8�=:�ORI;9;BtZO6B
TVO6BRZ@VLNID9 ��QfTS9���QGBE>S:�L F<O6IDIV9;WNB.4 C 9;:	BKQV:FXYL?:pBK9DW���Q : w\B?L?:F] QSXYQV:�T /EI^O6W?:�TSHRXYI;I^ORqVWNcY:�W���Q(;=9DTV>V9;c�?
H6:�9JBK:�T 9;T�>V:FL � L�ZXihY:FTVXYL?>STa@STVc 0YXYT L . . 5d3�� ;kZ@SL?>V:FT O6@7��Q 9�@iTC@V]f:�L?9;W���QV:FT 2*L?X AVI;:[?
]f:�T M�Z@SQVL?:FTp4JH*9DTV:E9F:�9JBKID9 ��Q8:FwSORHGBK: j�@e�-ZXYWN@VTVc�>V:�WK/EIDORW?:FTVHRXRIDI^O6qVW?:FW ID9;:�cRBE>oORL6Z@�AU:FL?QV9;ToOR@VW
M�Z@SLE9DTS>V@VWNB?L?9;:�IDI;:	jlT(;m:�TV>V@STVc@;E:F9;B	O6@�hY:�LNQoORI A >V:FLE]fXY]):FTGB�ORTV:FT=$�ZXYcRID9���QSHR:�9JBK:FT QV:F@SBK9;cY:�L�=:���QSTV:�L<4
C 9;:��mZXRW?@VTVc�>V:�L%�vO^�aI;:�9DcRQ#?52*ID:FW?WN:FB�?�� I;:�9 ��Qa@STVc89DWgBATC@V]f:�LN9DW���QnW?:FQVLbOR@\M ;E:FTV>V9Dce� ;m:�WNQoORI A
O6ToORI �CB?9DW���QS: /E:<9�9;:�QC@VTVcY:FT�cY:FW?@7��QGB ;m:�LN>V:�TF��>V9D:f>oORW /EI^ORWN:�T(;EO*��QVWNB?@V] QV9DTVLN:�9 ��QV:�TV>ncY:[?
TVOR@ AU:FW���QVLN:�9�A<:�TD4 ��XYT 0\9;:�I;:�T jl@\BKXYLN:�TF�:9�4m/ 4 �iq]fIRJ^ `�� 0 c ��` �i; c ��m \;Q;q.o qIp.R R4\ q�p��` � c Xa>V:�L �iY[S�� Q;qIp R4\�qIpr`gL . � c � ;=9;L?>e>V9D: �vO.�\I;:�9;cYQ#? ��ID:F9���QC@VTVc>9F@VL%/E:�W���QVL?:F9�AV@VTSc_>V:FW/mI^ORWN:�T(; O���QVWNB?@V])W=@VTS>�>V:FWn/mI^ORWN:�TVH6XYIDIDORqVWEQS:�LKO6TVcY:�9FXYcY:FT�%

������ 	 ���	� ��
� ��� � ��
 ��
� s�

� ��� � ��
 �
��� � � s#4 si; �

C�O�AU:F9 ;m:�LN>V:�T�A<:�9S>S:�L��vO.�\I;:�9;cYQ#?52*I;:�W?WN:FB&? ��ID:�9 ��QC@VTVc=>V9D: H�9;Te��Z@VWNW?: >S:�L � A<:�L$�[ZO*��QV:�TSW?qoORT ?
TC@VTSc��V>V:FL��l9DWNHRXYWN9;B4ZOsB=@VTV> >V:�LRH-LtZORcRQV:�9JB 0Y:�LNToO*��QVI ZORW?WN9DcRB�4
��O*��Q -�^;R_S�S�RJSr`gL � c T ZORQV:�LgB WN9���Q8>oORW +�O���QVWNB?@V] :F9DTV:FL H*9DT79F:�I AVI^ORWN:�WN:�QVLEW���QVTV:FIDIU:�9DTS:�]
cRID:�9 ��QV]_ZORW?WN9DcY:FT +�O���QVWNB?@V] ORTF�o>oORW=9;TdcR@SBK:FL��AZORQV:FL?@VTVcf>V@VL���Q_>V9;: ��O.�aID:F9DcYQ ? ��ID:�9 ��QC@VTVcA<:�W���QVL?9;:�A<:�T ;E:FL?>V:FT HsORTVTD4 H/L�ZORcYQV:F9;BKWN:�"U:�HGBK:hWNqV9D:FID:�T A<:�9;] /EIDORW?:FT ;EO*��QVWgBK@V] TC@VL8M�Z@VL
WN:�QVLAHa@SL�9�:>B2:�9;B`:�9;TV:>�=XYIDI;:*4 j�@�hY:�LN>V:�] A<:�QoORIJBK:FT�>V9D: /EI^O6W?:�T�; ZORQVL?:FTV> >V:FW	+�O���QVW?:FTVW;m:�9JBKcY:FQV:�TS> 9;QVL?: � @ScY:�IJM XYL?] @VTV> >V:FL H�9;Te�o@VWNW 0YXYT �lO���Q AVORL�AVIDORW?:FT 9DWNB TVX#��Q cY:FL?9;TVc74C 9;: /m:�W���QSL?:�9 AV@VTVc8>S:�W�+rO*��QVWgBK@V]fW >V:FL'/EI^O6W?:�T_])9JB�>S:�L'�vO.�\I;:�9;cYQ#? ��ID:F9���QC@VTVc�9;WNB WNXY]f9;B9F@VI ZO6W?W?9;c74
C :FL�/EIDORW?:FTVHRXYI;I^ORqSWS0Y:FL?I ZOR@SM BQ;m:�WN:�TGBKI;9���QfHRXY]fqVID9 9�9;:�LNB?:�L<4*B2@ST[ZO*��QVWgB ;`ZO���QVWNB�>V:FL*cY:�cY:FTVW?:F9;B?9M?
cR:�H*9DTe�o@SW?W=>V:�L8/mI^ORWN:�TF�\:�W=HRXY]f]ABd9�@VL	WNXYcY:�TVORTVTGBK:FT3/EIDORW?:FTV9DTGB?:�LKO6HCB?9DXYTD4�C�OR>S@VL���Q8HUZXYT#?
TS:�T!>V9;:@/EI^O6W?:�T!9;QVL?:=��@VcY:�IJM XYL?] 0R:�L?I;9D:FL?:�T_@VTV>hW?9 ��Q!WNB�O6L?H=0Y:�LgM XYL?]f:�TD4pC�ORL6Z@7AU:FL QV9;ToOR@VW
HUZXYTSTV:�T /mI^ORWN:�T�O6@SM qVI^OsB 9�:FT ) Xa>V:FL`]f:�QVLN:�LN: /EIDORW?:FT 9�@SWKOR]f]):FT(; O*��QSW?:�T�� �[WN9D:�QS: -�^;R_Sih
S�RJS `gL,s c � ` L � c 4DC 9;:�WN:!��XYLNc ZORTVcY:uI^O6W?W?:FT#W?9 ��QhO*A<:�LlTC@VL�WNB?X#��QoO6WNBK9;W���Q 0RXYL?QV:FL?W?ORcY:�TD4pC�O*9F@
]eZ@VWNWNBK:FT :�9;T79�:FIDTV:>/mI^ORWN:�T A<:FBKL?O*��QGBK:pB@;E:FL?>V:FTp4�/E:F9 :�9;TV:�L $�9;BNBK:�I;@VTVc#>S:�L@/EIDORW?:FT 9DT�:F9M?
TS:�L8�=:���QV:FT79�:FIDID:�HUZXYTSTV:�TdW?XYI ��QV: ��XYLNc ZORTVcY:lTa@SLv]f9;BE:�]fqV9DLN9DW���QV:�T $�Xa>V:FIDID:FT A<:�W���QSL?9D:<AU:FT;m:�LN>V:�TD4 H*L?WNB?:hjlTVW�ZO6B 9F:!>oO*9�@ "oTS>V:�T W?9 ��Q AU:F9"-�^;R_S�S�RJS `gL0s c 4 H�L)M Z@VQVLNB W?XYcY:FToORTVTGB?:KFOR>V>S9;BK9;XYToORIS>oOR]fqV9DTVcuBK:FL?]fW K 9DT >V:FL8��O.�aID:F9DcYQ ?52*ID:FW?W?:pB�?�� I;:�9���QC@VTScu:F9DTF�\@V] >V9D:�+ 9;L?HC@VTVc
>S:�L�/EIDORW?:FTV9DTGBK:FLKORHGB?9DXYT 9F@ A<:�W���QVL?:F9�A<:�Tp4 C�O!>V:FL /EI^ORWN:�TVH6XYIDIDORqVW%9�@VW ZO6B 9FID9���QiTVX ��Q WNB�O6L?H0RXYTr>S:�L=H-@VL�AV@VID:FT79f>V:�W F�ID@V9;>VW AU:F:�9;Te�o@VWNWNBN;=9DL?>n@VTV>rOR@7��Q�>oOsM Z@VL`H6:�9;TV: O6T ;m:�TS>7AoORLN:�T/m:�W���QSL?:�9 AV@VTVcR:�T :Fw\9DWgBK9D:FL?:FTF�d;=9DLN> 9DT >V9;:�W?:FL8jlL�AU:F9;BdOR@7��Q >V:FL /EI^ORWN:�TVH6XYIDIDORqVW)])9JB8>V:�L�vO.�aID:�9;cYQ#?r/E:�9F9D:�QC@VTSc�� ��ID:F9���QC@VTVc s#4 si; �7AU:FW���QVLN9D:<AU:FTp4

� U�WYX[Z�\��
	�	Jkm_[W
�5U�WYX[Z�\.eg`	lka_<W



����� � � ��� �f	���� � � �
	��n	���
 � ������� � � ���]	 ����
 ���	� 	�� � L
KML�KML�� ^_P � � SfTVX
Y[Z\Q
S�W � T � 	eS�Y[Q�� Y
���\U � �\U�d Q
S�� � deW P � �qS�TVQ
C 9D: 9;].ID:pB 9FB?:�T�jnAVW���QVTV9;BNBlQS:�L?cR:�ID:F9;B?:FBK:"+rO*��QVWNB?@V]fW?L?:FI^O6B?9DXYT=AoO6W?9D:FLNB�OR@SM�>V:�Ln$�Xa>V:�I;I^ORT#?
ToORQS]):�:�9DTS:�LE:F9DT79F:�I;TV:�T>/mI^ORWN:l9DT :�9DTS:�] @VTV:FTV>VID9 ��Q8OR@VWNcY:�>S:�QVTGBK:FT F�ID@V9;>p4 F�Z@VLm>V9D:�TC@V]): ?
L?9;W���QV:%!\9;]b@VIDO6BK9;XYT ;=9;L?> >V9D:FW?:���XYLNWNBK:FIDI;@VTVck>V@VL���Q�>S9D: /E:pBKLKO���QCB?@VTVc):�9DTS:�L8/EIDORW?:�9;Td:F9DTV:FL�=:���QV:FT79�:FIDID:8:FL?WN:FB 9pB.4�C 9;:G��XYqVq<:�I;@VTVc#>S:�W�/EIDORW?:FT ;EO*��QVWgBK@V]fWk]f9;B`>V:�] !aBKL�ZXY]b@VTVcRWNM :�I;>;=9DLN>#>V@VL���Q!>V:�T!9;T#>V:FLE�=:���QV:FT79�:FIDID:AQV:�LNL?W���QS:�TV>V:FTnWgB�O6B?9DW���QV:�T1C LN@7��H � 0YXYLNcY:�TVXR])]f:�Tp4C�O*A<:�9:;=9;L?> ORTVcY:FTVXY]f]):FTF��>oO6W?Wf>V9D: /EIDORW?:8M Z@VL�>V9;:=C�OR@V:�L�:F9DTV:FWfqSQ �aWN9DHsORID9;W���QV:FT B2:F9;B&?
W���QSL?9;BNBKW�� # 9DT >V:FL �=:���QV:FT79�:FIDID:E0R:�L�AVID:F9�ASB�4�C�OA:FW	W?9 ��Q8@V] :F9DT QVXR])XYcR:�TV:FW8$�Xa>V:�I;IUQoO6T#?
>V:FI;B8�6]b@VWNW*W?9���QS:�L?cR:�WNB?:�I;I;BQ;m:�LN>V:�TF�G>VORW?W*>V:FL /EI^O6W?:�TS>V@VL���QS]):FW?W?:FL*HCID:�9;Tk9DWgB�cY:FcY:�T Z@�AU:FL*>V:�T
jnAS]):FW?W?@STVcY:�T�>V:�LK�=:���QV:FT79�:FIDI;:*4

 Tk>V:FT � I;:�9 ��Qa@STVcY:�TuM Z@VL�>VORWQ/EIDORW?:FT(; O*��QSWNBK@S] ;=9DLN>A>V:FLQ6v])cY:<AV@VTVcRW?>VLN@7��H`>S:�LQ/mI^ORWN: ��
>V@VL���Q >V:FT 9DT)>V:�LdB2:�I;ID:=QV:�LNL?W���QV:�TV>S:�T=C L?@���H � :�LNW?:FB�9FB�47C :�L C L?@���H�OR@SM >V:FL:/EIDORW?:FTVX A<:�L5?�-ZO*��QS: ��� ;=9DLN>_cYI;:�9���Q�>V:�] ! ZO6BNBK9;cY@VTVcYWN>oOR]fqSM >VLN@7��H � � cY:�WN:FB�9FB.4Ujl@VW�>V:�] C�OR]fqSMPORTGBK:F9DI

 ;=9;L?> >oO6TVT >V:FL ��O6>V9D@VWm>V:�L:/EI^ORWN:�T 9;T :F9DTV:FL �v:<��QV:�T�9�:�I;ID:�@VTGBK:�L ��:FL�;m:�TV>S@VTVc�>V:�Ld/EI^OY?
W?:FToORT79�ORQVI[0 � A<:�L?:<��QVTV:pB %

� 	 � �		
 L
) � * 0 � 
L ��
 � � s 4 s b �

$�9JB�>V:�] /mI^ORWN:�TVL?OR>V9D@SW�@VTV>f>V:�L �vO.�\I;:�9;cYQ#? ��ID:F9���QC@VTVc#s#4 si; ORIDW +rO*��QVWgBK@V]fW?LN:�IDO6BK9;XYTkHsORTVT
>V:FLnC�OR]fqSM 0RXYID@V]f:�T � @S:�IDIJBK:FL?] A<:�L?:<��QVTV:pB ;m:�LN>V:�TF� >V:FL 9F@VLK/E:�LN:���QVTC@VTSc >V:FL H-LKO6TVW?q<XYLNB&?
cYI;:�9���QC@VTSc M Z@VL*>V:�T C�OR]fqSMPORTGB?:�9DI s#4ML ,l@VTV>�>V:FL C L?@7��HCH6XYL?LN:�HGBK@VL5? ��ID:F9���QC@VTVc�s#4ML b A<:�T[ZX6BK9Dc6B;=9DLN>p4

+8�� � �F���������! #" $#� (� (�+ ?A�F�*�! #"f��"f��� �.-E+ �! #"��� 

KML � L$N ��S �BY[P+T�Q 	�� 	���[S]W�� S �
� W���d�UVP+Y
	�� Y
	 ��d��
�lO���Q � R � S k p �IZ"`�� . c I ZORWNWNBEW?9���Q M�Z@SL WNBKO6BK9;XYT[ZORLN:E2*L?X ASID:�]fWNB?:�I;ID@VTVcR:�Tf>V9D:�IDXYHsORIUORT8:�9;TV:�]
� LNB 0YXRL?QV:FL?L?W���QV:�TS>V: !aB?LtZXY]b@STVcYW?cRLtZXihY:��8OR@\M BK:�9;ID:FTk9DTf:�9DTS:�T 9�:�9JBKI;9���QV:FT $d9;B?B?:�IM;E:FLNB � @VTV>
:�9;TV:�T3!#��Q(;EORTVHC@VTVcYW?ORTGBK:F9DI�� �

� � �# P � � 	 � � �# � O � � � �# P � � � � s 4 s , �
C 9D:'9F:�9JBKID9 ��Q cY:F])9JB?BK:FI;B?:���LtZXihY:�:FL?cY9 ASB	ToO���Q���ID:F9���QC@VTVc s#4 s ,

� � �#�� 	 ID9;]� ��� 
 L� ��� ��� � �� � � �# P � � ��� P � s 4 s . �
;mX AU:F9 >V:�L89F:�9;B?ID9 ��QV: $�9JB?BK:FI ;m:�LgB=>V:�W !#��Q(;EORTVHC@VTVcYW?ORTGBK:F9DIDW � � � �# P � � 0R:�L?W���Q(;=9DTV>V:pB.4



� s �
� � ���f	�� ��� � � �
	�� � � ��� � � � �
C 9;:�WN:���XRL?cY:FQV:�TVW&;E:F9DWN:EI ZO6W?WNB/W?9 ��QbOR@���QbOR@SMV9DTVWgB�O6B?9DXYT[ZO6L?: !aB?LtZXY]A@VTVcY:FTAORT(;m:�TV>S:�TF�6W?XYIDORTVcY:
>S9D: ��XYL?OR@VW?WN:FB�9�@VTVc):�LgM Z@VIDIJB 9DWgB8�o>oO6W?W=>V9D:�cRIDX AoO6ID:E9F:�9;B?ID9 ��QV: ZjlTS>V:�LN@VTVc >S:�L !aBKL�ZXY]b@VTSc ;E: ?
WN:�TGBKI;9���Q IDORTVcYW?OR]f:�L�0Y:FL?I ZO6@SM B O6IDWE>S9D:=BK@VL�AV@VID:FTGBK:�T>!#��Q(; ORTSHa@STVcY:�TD4�
 T >V9D:FW?:F]�F ORI;IoI^OR@SB?:FB
>S:�LK!\:FqoORLKOsBK9DXRTVWKORTSWKO6B�9

� � �# P � � 	 � � �# P � � O � � � �# P � � � s#4 s � �
]f9;BE:�9;TV:�L ��XYLNW���QVLN9;M B89F@VL $�9;BNBK:�IM;E:FLNB�AV9DI;>V@VTVcb:FTGBKW?qSL?:���QS:�TV>

� � �# P � � 	 L� � � ��� � �� � � �# P � � ��� P � s#4 � . �
;mX A<:�9*>V9;:�
 TGBK:�cRLKO6B?9DXYTVW�9�:F9;B � � cYLNXih cY:�TC@Vcd9DWgB8� @S] :�9DTS:�ThL?:FqVLtZORWN:�TGB�OsBK9 0R:�T $�9;BNBK:�IM;E:FLNB9F@ A<:�WgBK9;])]f:�TF� xN:�>SX#��QdHCID:�9;T89DWgB=cY:�cY:FT�Z@7A<:�L=>V:FLvcRIDX AoO6ID:�T>B2:�9;B?W?HsORIDO�4

KML��RL K ��S � Y[P+TVQ 	 � Z+S �\U�d-d�S�T d�S�� �]a U�S]W � � d�P �+S 	 ��� T�S�U���RX
Y[Z2SfY
F�Z@VQVLNB-])ORTu>V:�T !\:�qoO6LKO6B?9DXYTVW?ORTVW?O6B 9�ToO*��Q � I;:�9 ��Qa@STVc s#4 s ,8A79[; 45s 4 s �	9;T`>V9;:*M Z@VL/>VORW�F/ID@V9;>#?
cR:�]f9DW���Q`c Z@VIJBK9DcR: � XRTCB?9DTC@V9JB4ZO6B?W?cYI;:�9���QC@VTSc�s 410�@VTV>b>V9;: ��O.0\9;:�L5?&!aB?XYHR:FW&? ��ID:F9���QC@VTVcR:�T s 4<;=:�9DT
@STV> ]f9;BNBK:FI;Bb>S9D:�WN: 9F:�9JBKID9 ��QF��WN9D:FQV:=9*4a/n4 � Y[p � k�� `gL0s , c �*WNXn:FL?Q[ZO6I;B�])ORTi>V9D: �=:<�aTVXYI;>VW&?
cR:�]f9;B?B?:�IJBK:�T � I;:�9���QC@VTScY:�T89;Td>S:�LKFoXYL?] %* �* � O * � �-,* #-, 	6.>P � s#4 � L �* � � �* � O * � � � � � , �* #-, 	 � * �* #�� O ** #-, 4 R65 * � �* #-, O * � ,* #�� 7 � � � �� � �, 9 � � s#4 � s �
C�O�AU:F9n;=9DLN> >V9;:�$�9;BNBK:�I;@VTVc TV9 ��QGB#OR@\Mb>V:FT C�OR]fqSM 0RXYID@V]f:�TVORTGBK:�9;I�@STV> WNXY])9JBdOR@SMA>V9D:C 9 ��QGBK: � >V:FW=B";m:�9DqSQoORW?:FTVcY:F])9;W���QV:FW ORTVcY:[; ORTS>SB8�m>oOr>oO.0YXRT O6@VW?cY:FcGORTVcR:�T ;=9;L?>F��>oORWNW
>S:�L C�OR]fqSM 0YXYI;@V]f:�ToORTGB?:�9DI=H6:�9DTS:�T B?@VL�AS@VID:FTCB?:�T !#��Q(; O6TVHC@VTVcY:FT @VTGBK:FL?ID9;:�cRB @STV> WNXY]f9;B
9;TVTV:FL?QoORI A):F9DTV:FW8B2:�9JBKW���QVL?9JB?BK:FWEH6XYTVWNBKORTGB AVI;:�9�A\B.4 C 9D:FW?:���ID:F9���QC@VTVcR:�T A<:�W���QVL?:F9�A<:�T89D] ��:[?
cR:�TVW?O6B 9 9F@ >V:�T XYLN9DcY9;T ZORLN:�T H�LNQoORIJBK@VTVcRW?cYI;:�9���QC@VTScY:�T >S:�T_H-LKORTVWNqUXRLNB!>V:FL 9�:F9;B?ID9���Q cY:[?
]f9;BNBK:FI;BK:FT ��:�W���Q(;=9;TV>V9DcRHR:�9JBu@VTV>r>S:�W%C L?@7��H6:�W�4�!\9;:f:FL?QoO6I;BK:FT19�@VW ZO6B 9FID9���Qe>V:FT �=:<�aTVXYI;>VW&?!aqoORTVTC@VTVcRWNBK:FTVW?XRL � � � �� � �, ��>V:FL)O6@VW)>S:�L $�9;BNBK:�I;@VTVch>V:FLfH6XYT(0Y:FHCB?9 0R:�T�H-:�L?]f: WNBKOR])]`B.4C 9;: �=:<�aTVXYI;>VW&?5!\qoORTSTa@STVcY:�TiWgBK:�I;ID:FT >V9D: 9F:�9JBKID9 ��Q�cY:F])9JB?BK:FI;B?: + 9;L?HC@VTVc!>V:FLbBK@VL�AV@VI;:�TGBK:FT��XYT(0R:�HGBK9;XYT >oORL	�S9DQVLN:�T>9�@ST[ZO*��QVWgBl9;L?L?:pM Z@VQVLN:�TV>V:FT �lOR]f:�T HsORTVT ])ORT OR@VW=:�9;TV:�L	coZORTVcY9;cY:�T$dX\>V:FIDI;9D:�LN@VTVcYWNWNB?LKO6B?:�cY9;: �C>V:�L�+ 9;L�A<:�I 0a9;W?HRXRW?9;BtZO6BKW?ORTVToO6QV]): �CQV:�L?OR@VW 0Y:FL?WNB?:�QV:FTp4
C�Ov>V:�LQ�v:[�\TSXYID>VW5?&!\qVORTVTC@VTVcYWgBK:FTVW?XYL�9�@VT[ZO���QVWNB�@VT A<:�HsORTVTGB*9;WNB��69;WNB/>oORW���ID:F9���QC@VTVcYWNW��aWNB?:�]
TS9���QGBucY:�W���QVIDXYWNW?:FTp4���ORQV:FID9D:FcY:�TS>1;`ZO6L?:f:�W��[>V:FT �=:<�aTVXYI;>VW&?5!\qoORTSTa@STVcYWNB?:�TVWNXYLu>V@VL���Qn:�TGB�?
WNqVL?:<��QV:�TS>V:[H-LKORTVWNqUXRLNBKcRID:�9 ��QC@VTVcY:FT 9F@ :�LN])9JB?BK:FIDTp4 �lO*��QOegf�^ �iY[SUT( #R4\]\;RJ^;Z k S � RJY�

` � L c I^OR@SB?:�T8>V9;:�WN:#%



����� � � ��� �f	���� � � �
	��n	���
 � ������� � � ���]	 ����
 ���	� 	�� ���

* � � �� � �,* � O ��� * � � �� � �,* # � 	 �3, ����� � , O�� � , O � � � , O # � � , O � � � , � � s 4 ��� �
C :�L`HRXYT(0R:�HGBK9M0Y: H/L?ORTVWNqUXYLgBb>V:FLl��XY]fqUXRTV:�TGBK:FT�>V:FW@�v:[�aTVXYID>SW&?&!aqoORTVTC@VTVcRWNBK:FTVW?XRL?W ;=9;L?>A<:�WNB?9D]f]AB*>V@SL���Q >S9D:K2*L?Xa>V@VHGBK9;XYT ��� , �G>V9;:8C 9DW?WN9DqoOsBK9DXRT � � , �G>V9D:8C LN@7��H ?&!#��QS:�L&?���XYL?LN:�I^OsBK9DXRT
� � , � >V9D:NC L?@���Ha>S9 "U@VW?9;XYT � � � , � >V:�TdBK@VL�AV@VI;:�TGBK:FT H-LKORTSW?q<XYLNB # � � , @VTV>d>V9D:'0a9DWNHRXYWN: C 9;M ?
M @VWN9DXYT � � � , 4 C 9D:BH/:FL?]f:�W?9DTS>=;=9;:�M XYIDcRBE>V: "VTV9D:FLNB %

��� , 	 � � � �� � � � * �-,* # � � � � �, � � � * ���* # � � � s 4 � 0 �
� � , 	 s R * � ��* # � * � �,* # � � � s 4 � ; �
� � , 	 � � 5 * � ��* #-, O

* � �,* #�� 7 � � s 4 � b �
� � � , 	 �b5 * � �� � �* #-, O

* � �, � �* #�� 7 � � s 4 � , �
# � � , 	 � � * � �� � �, � � �* # � � � s 4 � . �
� � � , 	 R * � � �� � �,* # �� � � s 4 � � �

C�O�OR@ehY:�L ��� , @VTV> � � � , O6IDID: H-:�L?]f:_@ST A<:�HsORTSTCB W?9DTS>F�m9;WNB)>V9D:�� I;:�9 ��Qa@STVcrs#4 ��� TS9���QGB
cY:FW���QVI;XYW?WN:�Tp4�� 9;:�ID]f:�QSLl]eZ@VW?WN:�Tr>S9D:�C 9DWNW?9;qoO6BK9;XYT � � , � >V9;: H/LN9Dq<:�I;HRXYLNL?:�IDO6BK9;XYT # � � , WNX^;=9D:
>V9;: C L?@7��H ? ��:�W���Q(;=9DTV>V9;cYHR:F9;B?W?HRXRL?L?:FI^O6B?9DXYTS:�T � � , @STV> � � � , ]fX\>S:�IDI;9D:FLNB ;E:FL?>V:FTp4
��ID:�9 ��QC@VTVc�s#4 � � 9;WNB-:�9;TV: H/:FTVW?XRL?cYI;:�9���QC@VTSc74Y/E9DI;>V:FB[])ORTu>V9D: !\qS@VL[>V:�L�� I;:�9 ��Qa@STVc���WNXl:�LNQ[ZORIJB
])ORT >V9D:.��ID:F9���QC@VTVcbM�Z@VL	>S9D: BK@SL�AV@VI;:�TGBK: HC9DTS:FBK9;W���QV:�H*TV:FL?cY9;: � %* � �* � O � � * � �* # � 	 � � � �� � � � * � �* # �� ��� �	�
��������������������

� R * � ��* # � * � ��* # �� ��� �
� � ����!�!"��#%$&�������

� * � �� � �* #��� ��� ��'�"��()�+*,��� -.��!������

� �
s

* � �� � �, � � �* # �� ��� �/0���"1���2�34���34�5/0�"$6��!"#+���7�
O R * � �* # ��� �8� �9���!"����!"3:��� -.��!"�����

� � s 410 . �
C 9D: B?@VL�AS@VID:FTCB?:�HC9DTV:pBK9DW���QV:�H*TV:�LNcY9D:�qVLNX"H�9;TVQV:F9;BKWN] O6W?W?:�9;WNB	>S: "oTV9;:�LgBlO6IDW >V9;:�QoORI AU:N!\qS@VL
>V:FWn�=:<�aTVXYI;>VW&?5!\qoORTSTa@STVcYWNB?:�TVWNXYL?W�%

� 	
L
s � �� � �� � � s 4107L �



� 0 �
� � ���f	�� ��� � � �
	�� � � ��� � � � �
C :FLQ2*L?Xa>V@VHGB?9DXYTVWgBK:FL?] � � WgBK:FIDI;B/>oO*A<:�9\HR:F9DTV:��v:FBNBKXYqVLNX\>S@VHGBK9DXRTb>oORL��6WNXYTV>V:FL?T�AU:FW���QVLN:�9 ASB8�;=9;:l>V:FL��lO6@VqSBKWgBKL�ZXY]b@VTVc�H�TS:�L?cR9D: :FTCB�9�XYcR:�T8@VTV>8>S:�T8BK@VL�AV@VI;:�TGBK:FT>F�ID@SHCB?@oO6B?9DXYTV:FT 9F@VcY:[?
M�Z@SQVLNB�;=9;L?>p4*C @VL���Qf>V9D::C 9DW?WN9DqoOsBK9DXRT � ;=9DL?>�>V9;: BK@VL�AV@VI;:�TGBK:	HC9DTS:FBK9;W���QV:�H*TV:FL?cY9;:	9DT�+ ZORLN]):
>S9DW?WN9DqV9;:�LgB.4
C :FLdC 9;W?WN9DqoO6B?9DXYTSWNBK:FTVW?XRL � � , ;=9;L?>)9DT WN:�9DTS:�T 9;W?XRB?L?XYq<:�T)@VTV> WN:�9DTS:�T8>V:[0\9DO6BKXRL?9DW���QV:�T)jlTGBK:F9DI
O6@SM cY:FB?:�9;I;B %

� � , 	 s� ��� � , O ����� � , � � s#4 0.s �
C 9;:8C 9DWNW?9DqVO6BK9;XYTA>V:FL�B?@VL�AS@VID:FTCB?:�TfHC9DTV:pBK9DW���QV:�T H*TV:�LNcY9D: � 9DWNB�>S: "oTV9;:�LgBEO6IDW*>V9;:vQVORI�A<:K!\qV@VL
>S:�WKC 9DWNW?9DqVO6BK9;XYTVWNB?:�TVWNXYL?W

� 	 L
s � � , � � s#4 0 � �

�v@VT�HsORTVTf>V:�L 6v] 0Y:FLNBK:F9DI;@VTVcYWgBK:�TSW?XYL��	�� , :�9;TVcY:pM Z@VQVLNB�;E:FL?>V:FTp4 H�L A<:�WgBK9D]f]AB�:�9DTS:86�] 0R:�L&?
B?:�9;ID@VTVc8>S:�L BK@VL�AV@VID:FTGBK:�TnHC9DTV:pBK9DW���QV:�T H*TV:�LNcY9D:�9DTSTV:�LNQoORI�Ah>V:FL :�9DT�9�:�I;TV:�T���XY])q<XYTV:FTGBK:�T
>S:�WK�v:[�aTVXYID>SW&?&!aqoORTVTC@VTVcRWNBK:FTVW?XRL?W=@VTV>=;E:F9DWgB�:F9DTV:E0R:�LNW���Q(;=9DTV>S:�TV>V:@!\qV@VL=OR@\M54

� �� , 	 � � ,�������� � , � � s#4 0i0 �
!aXY])9JB�H6O6TVT >V9;:BH-LKORTVWNqUXRLNBKcRID:�9 ��QC@VTVc`M�Z@SLE>V9;:E�=:<�aTVXYI;>VW&?5!\qoORTVTC@VTScY:�T89;T)M XYI;cY:�TV>S:�L:FoXYLN]
]fXa>V:�I;ID9D:FLNB ;m:�L?>S:�T�%

* � � �� � �,* � O ��� * � � �� � �,* # � 	 �3, ��� s� ��� � , O � �� , O � � � , O # � 7�
 O � � � , � � s#4 0 ; �
C 9;: C 9DW?WN9DqoOsBK9DXRT � ;=9DL?>n>V@VL���Q�:�9;TV: :F9DcY:FTV: H-LKO6TVW?q<XYLNB?cYID:F9���QC@VTVc�:�LN])9JB?BK:FI;B�� >V9D:f9D] M XRIM?
cR:�TV>V:FT"� ORqS9;BK:FI2>V9;W?HC@SB?9D:�LgB ;=9DLN>p4 C 9D:lTVX#��Q 9�@ A<:�WNB?9D]f]):FTV>V:FT H/:FL?]f:uWN9DTV> >V:FLK6�] 0R:�L&?
B?:�9;ID@VTVcRWNBK:FTVW?XRL�� �� , WNXY;=9;:b>V9;:�!\@V]f]):AOR@VW >S:�]�B?@VL�AS@VID:FTCB?:�T!@VTS>!>V:�] OR@VW >V:FL'C L?@���H(?
��:�W���Q(;=9DTV>V9;cYHR:F9;B?W&?���XYLNL?:FI^O6B?9DXYTfL?:FW?@VIJBK9D:FL?:FTV>V:�T H-LKORTSW?q<XYLNB � � � , O # � � , 4 /E:�9 Z@VcYI;9���Q8>V:FW
I;:FB�9FBK:FL?:FTlH/:FL?]fW�W���QSI^ORcY:FTXe�qIp � T V qI^;p k� `ts5s c :�9;T ��LKOR>V9;:�TGBK:FTGBKLKO6TVW?q<XYLNB?])Xa>V:FIDI*0RXYL %

� � � , O # � 7�
 	 ** # � 5 � � # � � � � � � � � * � �� � �,* #�� 7 � � s#4 0 b �
C 9;:'$�Xa>V:FIDID9;:�LN@VTVcb>V:FWK6�] 0R:�LNB?:�9;ID@VTVcRWNBK:FTVW?XRL?W	cY:FW���QV9;:�QGBvcY:FB?L?:�TSTCB=TVO*��Q�>S:�] WNXYcY:FToORTVT#?
B?:�T !\I;X^;:? @VTV>��vORqV9;>#?�H-:�LN] @VTGBK:FL*>V:�L�j�TVToORQS]):mQVXY]fXYcY:�TS:�L�H-@VL�AV@VID:FT79 �6W?9;:�QV:Ge fI^ �*Y[S
T  #R4\]\]R_^;Z k S � RJY�
�` � L c %

� �� , 	 � � I ��� � ,� �8� �� 2���� * /034���
� s#4 0 , �

O � � � ��� � , O � � � � � � , � , � O ��, � � � � � s� ��� ' � � '�� � , � O � ) � ��� � ��� , � O ��, ����� � �
� �8� ��,$6#���� * /034���

�



����� � ���/� � ���]	�� ��� � �
	�������	�� ��� � � ;
C 9D:N! ��QV:�LNLKO6B?: � � , @VTV>d>V9D: �=XRBKO6BK9;XYT ��� , WN9DTV>8M XYI;cY:�TS>V:�LN] O hR:�T8>V:#"oTV9D:FLNB %

� � , 	 L
s 5 * ���* #-, O * �-,* #��87 P � s 410 . �

��� , 	 L
s 5 * ���* #-, � * �e,* #��87 � � s 410 � �

;mX AU:F9 � � , >V:�L=j�TV9DWNXRBKLNXYqV9D:pBK:FTVW?XYLE9DWNB %
� � , 	 � � �� � �,

�
� s� � � � , � � s 4<; . �

+8�� � �!(��!�!�F�� #�BC & $#� ��������(��! #"

C 9D: �v:[�aTVXYID>SW&? cR:�]f9;B?B?:�IJBK:�T ��O^0a9;:�L&?5!aBKXRHR:�W5? ��ID:F9���QC@VTVcY:FTas#4 � s)WN9DTV>3;m:�cR:�Th>V:�Wn9�@VT[ZO���QVWNB
@VT A<:�HsORTVTGBK:FT>�=:<�aTVXYI;>VW&?5!\qoORTVTC@VTScYWNB?:�TVWNXYL?W � � � �� � �, TV9 ��QCB�cY:FW���QVI;XYW?WN:�Tp4#C 9D:FW?:FL H/:FL?] 9DWgB
]f9;BQA<:�HsORTSTCB?:�T � L�ZXihY:FTkW?X 9�@�A<:�WNB?9D]f]):FTF�s>oORW?W 9F@V] :F9DTV:FTf>VORW !#��QVI;9D:�hR@VTVcYWNqVL?X ASID:�] cY: ?
I ZXRWNBv@VTV> 9F@V] ORTV>S:�L?:FT#>V9;: 2*Q(�aW?9DH >V:FLE!CBKLtZXR]b@VTVcf]#ZXRcYID9 ��QVWNB=cY@\B�]fXa>V:�I;ID9D:FLNB:;=9;L?>p4 C :FL
ToORQS:�ID9;:�cY:FTV>V:	j�TVWKO6B�9=9DWNB��R>V9;:8�v:[�aTVXYID>SW&?�H-LKO6TVW?q<XYLNB?cYID:F9���QC@VTVc�s#4 � � 9�@fI ZXYWN:�Tp4(C�O6])9JBS;=9;L?>
>oORW�2*L?X AVI;:�] OR@SMV>V9D::$�X\>S:�IDI;9D:FL?@VTVc=>V:FWQC 9;W?W?9;qoO6B?9DXYTVWgBK:FTVW?XYLNW � � , �6>V:FW�BK@SL�AV@VI;:�TGBK:FTlH-LKORTVW5?
q<XYLNBNBK:�LN])W # � � , �o>V:FL C LN@7��H ?&!#��QS:�L&?���XYL?LN:�I^OsBK9DXRT � � , @VTV>d>V:FL C LN@7��H ? ��:�W���Q ;=9;TV>V9;cYHR:F9;BKW5?��XYL?LN:�IDO6BK9;XYT � � � , L?:�>S@79�9;:�LNB�4YC 9D:FW?: $�:FB?QVXa>V:�:�LNM XRL?>V:FLNB->V9D: ��ZXYWN@VTVc80YXYT%9�@V]f9DTV>S:�WNB-WN:���QVWH-LKORTVWNqUXRLNBKcRID:�9 ��QC@VTVcY:FT 9F@79 Z@ScYID9 ��Qd:F9DTV:FL8/E:�9F9D:FQa@STVcfM Z@SL	>V9D: C 9;W?W?9;qoO6B?9DXYT � 4
�*9DTV:�9;T`>V:FL�
 TVcY:�TS9D:�@SL?W?qSLKOdw\9DW�0R:�L�;m:�TS>V:FB?:��bZORQS:�L?@STVc�9;WNB->V9;:d$dX\>V:FIDI;9D:�LN@VTVcAZ@�AU:FL->S9D: + 9DL5?A<:�I 0a9;W?HRXRW?9;BtZO6BKW?ORTVToO6QV]):�0YXRT - k fIZ0Z0Y	��
JZ� ` L L c � ;m:�I ��QV:8>V9;: >V9;L?:�HGB?:>$�Xa>V:�I;ID9;:�L?@STVc�>S:�W�=:<�aTVXYI;>VW&?5!\qoORTVTC@VTScYWNB?:�TVWNXYL?W):�L?IDOR@7ASB�4�C�O*A<:�9d;=9;L?> >V9D:��!w\9DWgBK:�T�9�:F9DTV:FL�0RXYT >S:�T !CBKLtZXc?
]b@VTScYW?cYL�ZXihY:FT�O�AVQ[ZORTVcR9DcY:FT BK@VL�AV@VID:FTGBK:�T � 9;W?H6XYW?9JB4ZO6B R � 0RXYLKOR@SW?cY:FW?:FB�9FB�4

KML�� L$N �jU$Y[S � W S�� U�W��=S�T�a U 	 �2P 	eU�d ���d�	��\PRQ
S�TVTVS
C 9D: ��L?@VTV>SI^ORcY:�I;9DTV:�ORL?:FL"+ 9;L�A<:�IM0\9;W?H6XYW?9JB4ZO6B?W?]fX\>V:FIDI;:b9DWgBA>V9;: ��:FL?HCT�Z@Vq\M @VTVc!>V:FLl��XY]fqUX�?
TV:FTCB?:�T�>V:�WK�=:<�aTVXYI;>VW?WNqoORTVTC@VTVcRWNBK:FTVW?XRL?Wl]f9;BE>V:�] ])9JB?BKI;:�LN:�T=!aB?L?XY]�M :�I;>�%

� � � �� � �, 	)R � 5 * � �* #-, O * � ,* #�� 7 � s� � � � � , � � s 4<;#L �
C�ORW !#��QVI;9D:�hY@VTVcYWNqVL?X*AVID:F] LN:�>V@79F9D:FLNB=W?9 ��Q�>VOR])9JB=OR@SM/>V9;: /E:�WgBK9D]f]b@VTSck>V:�L�+ 9DL�AU:FI 0a9DWNHRX�?
W?9JB4ZO6B R � 4HC 9;:�W?:uHsORTVT_OR@SM*:F9DT BK@VL�AV@VID:FTGBK:�WEB2:�9JBK])O h # � @VTV>#:F9DTd9DTGBK:FcYLKORI;:�W ��ZORTVcY:FTV])O h
� � 9F@VL6Z@7��HCcY:pM Z@VQVLgB ;m:�LN>V:�TF� ;=9;:�:�9DTS: C 9D]f:�TVWN9DXYTVW?ORToORIM�aW?:n9F:�9;cRB %



� b �
� � ���f	�� ��� � � �
	�� � � ��� � � � �
R ��� �

� ��# � � � s#4t;5s �
!aXY])9JB=L?:F>V@79�9;:�LgBlWN9���Q#>oO6Wn2*L?X*AVID:F] ;E:F9;BK:FL OR@\M*>V9D:N/E:FWNB?9D]f]b@VTVcf>V:�WvBK@VL�AV@VI;:�TGBK:FT1B2:�9JB�?
@STV> ��ZORTVcY:FTV])O hY:�W<4 
 T8>V:�Ld2�L?Odw\9DW ;E:FL?>V:FTd>S9D:�WN:'$_O hY:lTV9 ��QGB	>V9DLN:�HGB AU:FWNBK9;])]`B8�GW?XRTV>V:�LNT
Z@�AU:FL*>V9D: B?@VL�AV@SID:�TGB?:	Ha9;TV:FB?9DW���QV: ��TS:�L?cR9D: � ToO*��Q � I;:�9���QC@VTSc�s#410�L �G@VTV>�9;QVL?:8C 9;W?W?9;qoO6B?9DXYTVW5?
L?O6BK: � ToO*��Q ��ID:�9 ��QC@VTVc"s#4 0 � 4 C�O6W � ZO6TVcY:�T ?�@VTV> B2:�9JBK])O hb:�LNcY9�A\B=W?9���Q=9F@

# � 	 �
� P � s#4t; � �

� � 	 � ��� �
� � � s#4t; 0 �

C 9;:���LtZXihR:�T � @VTV> � ;E:FL?>V:FT�]f9;BE:�TGBKWNqVL?:<��QV:�TS>V:�T H/L?ORTVW?q<XYLgBKcYI;:�9���QC@VTScY:�T8:FL?]f9;B?B?:�IJB.4 �*W
:FL�;m:�9;WNB WN9���Q ORI;W 9[;E:<��HC] ZO hR9Dc��a:�9;TV:�: "2:FHGBK9 0R:�� 9;W?H6XYW?9JB ZO6B R %���� 9F@8>V: "oTS9D:�LN:�TF�a>V9;:�WN9���Q OR@VW
>S:�L	]fXYID:FHa@SI^ORLN:�T � 9;W?H6XYW?9JB ZO6B R @VTS>�>V:FL	BK@VL�AV@VID:FTGBK:�T �l9DW?H6XYW?9JB ZO6B R � 9F@VWKOR]f]f:�TVWN:FB 9pB %

R %���� 	)R O R � � � s#4t;i; �
/m:�9D] � ? � ?&$dX\>V:FIDI(;=9DLN>b>V9;:&+ 9DL�AU:FI 0a9DWNHRXYWN9;BtZO6B-:�TGBKWNqVL?:<��QV:�TV> ��ID:�9 ��QC@VTVc�s 4<;5s�OR@VW?cR:�>VL6Z@7��HGB
>S@VL���Q�%

R � 	 � �	� � �
� P � s#4t; b �

;mXYLN9DT �	� :F9DTV:N2*L?XYq<XYLgBK9DXRToORID9JB4ZO6B?W?H6XYTVWNBKORTGBK:v9DWgB.4 C�OR]f9;Bm:�LNcY9�A\B=W?9���Q�%

R � 	 � �	� � # � � � s#4t; , �
!aXY])9JB*:�TGB?W?qVLN9���QGB�
 � :F9DTV:F]
��QoORL?ORHGBK:FL?9DWgBK9;W���QV:FT ��:�W���Q(;=9;TV>V9DcRHR:�9JBKWN] O h � � 4 C 9;:K!\@V]f]):
O6@VW@C L?@���Ha>S9 "U@VW?9;XYTr@VTS>�BK@VL�AV@VID:FTGBK:�] H-LKORTVWNqUXRLNBb9;T ��ID:�9 ��QC@VTVc�s 410 . ;=9DL?>r@VTGBK:�L!��:�L&?;m:�TS>V@VTVc�0YXYT ��ID:�9 ��QC@VTVc s#4t;#L�])9JB	:�9;TV:�] � L?OR>V9;:�TGBK:FTCB?LKORTSW?q<XYLNBKORTVWKOsB 9 ORqVqSL?X w\9D]f9D:�LgB %

� �� � � O �
s � �� � �, � � � 	 � R �� � * �* #-, � � s#4t; . �

�*9;TV: :FwSORHGB?:(� I;:�9���QC@VTSclM Z@VL�>V9;::C 9;W?W?9;qoO6B?9DXYT � H6O6TVT�OR@VW�>S:�T �lO.0a9D:FL&?&!CBKXYH6:�W&?�� I;:�9 ��Qa@STVcY:�T
ZO6QVTVID9 ��Q ;=9D:8>S9D:GH-LKORTSW?q<XYLNB?cYID:F9���QC@VTVc#M�Z@VLA>V9D:8HC9DTS:FBK9;W���QV: �*TV:FL?cY9;: � ��W?9;:�QV: ��ID:F9���QC@VTVc



����� � ���/� � ���]	�� ��� � �
	�������	�� ��� � � ,
s#4 0 . �\O*AVcY:FID:F9;BK:pB ;E:FL?>V:FTp4 C 9D:n!#��QVI;9D:�hY@VTVc`>V:�L : wSORHGBK:�T � ? ��ID:�9 ��QC@VTVcA9;WNB ;E:FW?:FTCB?ID9 ��QdH6XY]@?
qVI;:Fw\:�L�ORIDWv>V9;:u>S:�L=BK@VL�AV@VID:FTGBK:�T�HC9DTV:pBK9DW���QV:�T ��TS:�L?cR9D: �oWN9D:FQV: � Y[p � k � ` L0s , c 4HC 9D:�H-LKORTVW5?
q<XYLNB?cYID:F9���QC@VTVc8M Z@VL�>V9;: C 9DW?WN9DqoOsBK9DXRT � 9;WNB >V:FW?QoO6I�AnORIDW�:F9DTV: $�Xa>V:�I;cYID:F9���QC@VTVc O6T79�@VWN:�QV:FTF�
W?9;:�QV: � 
J^ #AY�� 
J^ T  
J^;Y��� ` � s c 4
C 9D:!]fXa>V:�I;ID9D:FLNB?:�T ��ID:F9���QC@VTVcR:�T M Z@VL8>V9;:#BK@VL�AV@VID:FTGBK:hHC9DTV:pBK9DW���QV: �*TV:�LNcY9D: � @VTV> >V:�LN:�TC 9DWNW?9;qoO6BK9;XYTVWNLKO6B?: � I^OR@SB?:�T8W���QVID9;:�hYI;9���Q�%

* � �* � O * � � �-, � �* #-, 	 ** #-, 4 � R O R �� � � * �* #-, 9 O � � � � � P � s 4<; � �* � �* � O * � �-, � �* #-, 	 ** #-, 4 � R O R �� � � * �* #-, 9 O � � I � � � � � � � ��# � � � s 4 b . �
C�ORW BK@SL�AV@VI;:�TGBK: B2:F9;B?] O h # � ;=@VL?>V:�9;T	��ID:F9���QC@VTVc s#4t; � >V:#"oTV9;:�LNB�4 � � 9;WNB[>V:FLS2*LNXY>V@VHGBK9;XYTVW5?
BK:FL?]�0RXYT � @VTS>dIDOR@SB?:FB=]f9;B���ID:F9���QC@VTVc s#4 � 0 %

� � 	 � � � �� � �, � � , 	 s R � � � , � � , P � s 4 b L �
;mXYL?9;Td>S9D:N!#��QV:FL?L?O6BK: � � , TVO*��Q���ID:F9���QC@VTVc s#4 0 .bcY:FcY:�A<:�Td9DWgB.4
C�ORW !aB�ORTS>oORL?> ? � ? � ?&$dX\>V:FIDI�ToO*��Q�� q;f���� 
J^ T � j qIp ��Y	��� ` b , c ;=9DLN>�9D] ;m:�9JBK:FL?:�T ]f9;B! H8C
� � 2 ! A<:�9�:F9���QVTS:FB.4��*W 9DWgB TC@VL�M Z@VL QVXYQV: �=:<�aTVXYI;>VW&?5B ORQVID:FT#c2Z@VIJBK9;c74DC 9;:k9D] $�Xa>V:�I;I
:�TGB?QoORI;B?:�TV:FT"��XYTSWNB�O6TCB?:�TdW?9;TV> 9DT H�O�Ap4Js#4ML 9�@VW?OR])]f:�TScY:FMPORWNWNB�4

�	� � � I � � � � � � �. �t. � L � 0i0 L � �As L �t. L � �
��� 
	� s#4ML�%�
 � (3$'0�#%(�0'&)( 97&)$ � 0�#%(393# � 9�� � � ��97&)!�!�$

KML�� L�K �bU���cd�T$UVY[S � W S � U�W��=S�T�a U 	 �2P 	eU�d ���d�	��kP Q
S�TVTVS
��9 ��QGBKID9;TV:�O6L?: + 9DL�AU:FI 0a9DWNHRXYWN9;BtZO6BKWN])Xa>V:�I;ID: HRXY] AV9DTV9;:�LN:�T >V9D: �*9DT\MPO*��QVQV:F9;B @VTV> �vXc?AV@VWgBKQV:F9;B�>V:�L + 9DL�AU:FI 0a9DWNHRXYWN9;B4ZOsBKW?]fXa>V:�I;ID: ])9JB�>S:�L Z6 A<:�L?I;:�cY:FTVQV:F9;B 0YXYT �v:[�\TSXYID>VW5?!\qoO6TVTC@VTVcYWN])Xa>V:�I;ID:FTp4�C�O*A<:�9�;=9;L?>e>V9D:kj�TV9DWNXRBKLNXYqV9;:b>V:�LmH-@VL�AV@SID:�T�9hZ@�AU:FLu:F9DTV:�: wSqSID9�9F9;B?:
jnASQ[ZORTVcY9;cYHR:F9;Bu>V:FW �=:<�aTVXYI;>VW&?5!\qoORTVTC@VTScYWNB?:�TVWNXYL?WN0YXYT�I;XYHsORID:FT�!aBKL�ZXY]b@VTVcRW?cYL�ZXihY:�Te:�9;TVcY: ?
M Z@VQVLgB.4
C 9D:!��L?@VTS>VI^ORcR:uTS9���QGBKI;9DTV:�ORL?:FL�+ 9;L�A<:�IM0\9;W?H6XYW?9JB4ZO6B?W?]fX\>V:FIDI;: AV9;ID>V:pBv:�9DTS:`H6XYTVWNB?9;B?@SBK9M0Y:	� I;:�9M?��QC@VTVc��H;E:FI���QV:�O6@VWl:F9DTV:FLE�=:�9DQS:�TV:FTCBr;=9 ��HCID@VTVc >V:�W !aqoORTVTC@VTVcRWNBK:FTVW?XRL?W�ToO*��Q_>V:�] !#��QV:FL&?
@VTV> �=XRBKO6BK9;XYTVWNB?:�TVWNXYL�����ID:F9���QC@VTVcY:FTrs#4 0 ._@STV> s#4 0 � �/QV:�L&0YXYLNcY:�QGB�4 �*TGBr;=9���HR:FI;Bk])ORTn>V:�T
jlTS9DW?X6BKL?XRqV9D:pBK:�TSW?XYL�� � I;:�9���QC@VTScgs 4<; . � AV9DW89�@�>V:�T H/:FL?]f:�T�>VL?9JB?BK:FL � L?>VTC@VTVce�<WNX)M XYI;cRB	>V9;:
HC@7AV9;W���QV:uHRXYTSWNBK9JBK@SB?9 0R:.� I;:�9���QC@VTSc%



� . �
� � ���f	�� ��� � � �
	�� � � ��� � � � �
� � , 	 � s R �

� � � , � s#4 b s �
O 0 � I R �

��
�
� � � � ��, � L� � � � � � ��� � , � O 0 � � R �

�� ����� � � � � O � , � � ��� �
O 0 � � R �

��
� ��� � � , � � L� � � � � � � � � , � O . � )

R � �
�� � � � ��� � � , O � � � � � � � � � �

O . � � R � �
�� � � ��� ��� � � � �F, O � � � � � � � � , � s� � � � � � '�� ' ��� � , �

O . ��� R � �
�� � � � , � � � � � � O . ��� R � �

�� � � � , � � � � � � �
C 9;: ��X\: $ 9�9D:FTGBK:�T � I AV9DW ��� W?9;TV>i:�TGBKWNqVL?:<��QV:�TV> >V:�T jlTSM XYLN>V:�LN@VTVcY:FT 9F@ HsORI;9�AVLN9D:FL?:�TD4

 T�>V9D:FW?:FLvj�L�A<:�9JBK;=9;L?>d>oORWvTV9���QGB?ID9DTS:�ORLN:N$�X\>S:�IDIp0RXYT � Y	
�� 
4\ qIp��
`", . c � ��� � � 0R:�L&;E:FT#?
>S:FB.4DC�ORW $�Xa>V:FIDI AU:FL Z@7��HCW?9 ��QGBK9Dc6B�>V9D: !aBKLNXY]fID9DTS9D:�TSHaL Z@V]f]b@VTVc�A<:�9�>S:�L
� ORI;9�AVLN9D:�LN@VTVcf>V:�L��Xa:�$ 9�9;:�TGBK:FTp4
C�O6W ��� ��?5$�Xa>V:�I;IHAVORW?9;:�LNB OR@SM >S:�] � @VOR>VLKOsBK9DW���QV:�T>$�X\>S:�IDI 0YXRT ���IY	� 
4\UqIp���` L . . c �a>oORWM�Z@SLN!aBKL�ZXY]b@VTVcR:�Th])9JB QVXRQV:�LN�=:<�aTVXYI;>VW&?5B ORQVI�:FTGBr;=9���HR:FI;B ;=@VLN>V:�@VTV>e:�9DTS:��v:�ORID9 9�O*AV9;ID9JBr� ?/m:�>V9;TVcY@VTVc@A<:�9;TVQoORIJBK:pB.4
�v9���QGBKI;9DTV:�ORL?:N$dX\>V:FIDI;: 0R:�L&;E:FTV>V:�Th9;] � :FcY:�TVW?O6B 9N9�@_ID9DTS:�ORLN:�T3$�X\>S:�IDI;:�TdTV9���QGB�>V9D:	��ID:�9g?��QC@VTSc�s#4 b L �[WNXYTV>V:FL?Tr>S9D: !\qV@VLu>V:FW 2*L?Xa>V@VHGB?9DXYTVWgBK:FTVW?XYLNW`TVO*��Qr>V:FL`: wSORHGBK:�T /E:�9F9D:�QC@VTSc
s 4 � 0@9F@VLK/E:�WgBK9;])]b@STVck>V:�LK2*L?Xa>V@VHGB?9DXYT ��� 9DT >V:�T H-LKORTVWNqUXRLNBKcRID:�9 ��QC@VTVcY:FT M Z@VL � @STV> � 4
6v] >S9D:E�=:�O6ID9�9�O*AV9;ID9;Br�(?r/E:�>V9;TVcY@VTScE9�@ :�LgM Z@VIDI;:�TF�CWN9D:�QS:
� ORqV9;B?:�Iis#4 07410 �SWN9DTV>8>V9;:[��Xa:�$ 9�9;:�T#?
B?:�T):�9DTS:nFo@VTVHGB?9DXYTf>V:�L 
 T(06ORL?9DORTGBK:�T)>V:�WdC :FM XYLN] OsBK9DXRTVWNB?:�TVWNXYL?W �� @VTS> >V:FW:�=XRB�O6B?9DXYTSWNBK:FT#?
WNXYL?W=@VTS> �� %

�� 	 �
�

 s � � , � � , P � s#4 b � �

�� 	 �
�

 s ��� ,���� , � � s#4 b 0 �

C 9;:���X\: $ 9F9D:FTCB?:�Te@VTV> C�ZOR])q\M @VTVcYWgM @VTVHGBK9;XYTV:�T!>S:�W ��� �Q?&$�Xa>V:FIDIDW�WN9DTV>e9DT H/O*AU:FIDI;:"s#4 s9F@VWKO6])]f:�TVcR:FMPORWNWNB.4
�	� � � I � � � � � � ���� �

) ��� � ��� � �� L � 0 0 � L O � �� 3 � � � L � �As L �t. L � �
� �� 	 L � ��� � L ��.� ����� %��� � � ��� O s R �� � � *

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

� I � � � � � ) � � ��� ������ ) �!�" I � � � � � ��# I � � ) �!�" I � � � � � �$# I � � ) �!%" I � � � � � �$# � L .�� �� . �'& � �� & � ��
��� 
	� & 4 & % 
 � (3$'0�#%(�0'&)( 97&)$)(+*�(	� ��97&)!�!�$



������� ���/� � ���]	�� ��� ���
	�������	�� ��� � � �
KML�� L � � � Y[Q �=S �
� Y[Q�TVX
Y[Z
C 9D:8A<:�9 >V:FL:/E:FW���QVLN:�9�AS@VTVcA>S:�LcH-@VL�AV@VID:FT79�]fXa>V:�I;ID: A<:�QoORTS>V:�IJBK:�T !#��QVI;9D:�hY@VTVcYW?ORTVW�ZO6B 9F:�cY: ?
QV:FT 0RXYT !aB?LtZXY]A@VTVcY:FT O6@�hY:�LNQoORI A >V:�W @VTV]f9;BNBK:FI�AoORLN:�T�+ 9;L?HC@VTVcRW�A<:�L?:F9���QV:FW 0RXYT M :�WNB?:�T
+ ZORTV>S:�T8OR@SW�4#C 9D:�+�ORTS>VT[ZORQV:vHsORTVT >S@VL���Q >S9D:=BK@VL�AV@VID:FTGBK:E�=:<�aTVXRID>VW5?&B ORQVI �Y>V9;:K0RXYT >V:F]
BK@SL�AV@VI;:�TGBK:FT � :FW���Q(;=9DTV>S9DcYH6:�9;B?W?])O h � � @VTV>i>V:F] 9;TGBK:�cRLKORI;:�TrB?@VL�AV@SID:�TGB?:�T ��ZORTVcY:FTV])O h
� � O*ASQ[ZORTVcRB��7��QoORL?ORHGBK:FL?9DWN9D:FLNB:;m:�LN>V:�T��

� � �
	
� � � � �R �

 & 4�� ;��
Fo:�LNToO*A=0YXYT + ZORTV>V:FT_9DWgB�� � � cYL?X h74 C 9D:E;EORTV>SToORQV: !aBKL�ZXY]b@VTVc�9F:�9���QSTV:FB�W?9 ��Q_>V@VL���Q_>V9;:
���\9DWNB?:�T79 :F9DTV:FL	>�Z@VTVTV:FT>0\9;W?H6XYW?:FT 6�TGB?:�L?W���QV9���QGB�OR@VW��V9DT8>S:�L	BK@VL�AV@VI;:�TGBK: �*9DT �*Z@VW?WN:E;E:FcY:�T
>V:FL&��O6M B A<:�>S9DTVcY@STVc�>V:�L +rORTV>fc ZORT79FID9 ��Q 0Y:�LNW���Q(;=9DTS>V:�Tp4 ��9;:�L*T[ZO6QV:�LgBmWN9���Qf>V9D: B?@VL�AS@VID:FTCB?:�=:<�aTVXYI;>VW&?5B ORQVI >V:F] +n:�LNB(�v@VIDI ORTp4
jl@SW'$�:FW?W?@STVcY:�T!9;WNBKA<:�HsORTVTGB8� >oO6W?WvW?9���Q_:�9DTS: 0RXYIDI;:�TGBr;=9���H6:�IJBK: �oB?@VL�AV@SID:�TGB?:	��L?:FT79�W���QV9���QGB
9DT >VLN:�9 /E:FL?:F9���QV: @VTGBK:FLNB?:�9DI;:�T8I ZORW?WgB8�VWN9D:�QS:uj A7AV9;ID>V@VTSc & 410��

� �l9DW?H6XYW?:%6�TGB?:�L?W���QV9���QGB
� � XYcGO6L?9;B?QV]f9DW���QS:'!#��QV9 ��QGB
� H-@VL�AS@VID:FTCB?: jl@�hY:FTVWNB?L ZXY]A@VTVc

C 9D: Z6KAU:FL?c ZO6TVcY:'9<;=9;W���QV:FT_>V:FT3/m:�L?:F9���QV:FT�WN9DTV> �o9;:�hY:FTV>p4

0
1 10 10

2
10

3
10

4

10

20

30

40

50

60

Viskose
Unterschicht

Logarithmischer

Bereich

Turbulente
Außenströmung

++

= yu
t

Cyu +=
++

ln
1

k
t

+

t
u

+

y
	 
 
��� ������� �����7� � &)$�,:-�* 4�(39/4 <�� &)4 0�$ 
 �����/! &)4�(7&�� 0�1���� 13! &)(�0'&)(!� � &)(�� 
$ ,.-34 ,.-�0



0 . � ��� ���f	�� ��� ��� �
	�� � � ��� � � � �
/m:�9�>V:�L�$dX\>V:FIDI;9D:�LN@VTVc >V:FL � O^0a9JB�O6B?9DXYTh9DWgBb>oO.0RXYT OR@VWNcY:�cYORTVcY:FT ;EXYLN>V:�T ��>oORWNWA>V9;:G� Oc?0a9JB�O6B?9DXYTVW�AVI^O6W?:�T HCID:�9;T cY:FcY:�T�Z@�AU:FL8>V:�L ��LtZXihR:#>V:�L=�=:���QS:�T79F:�IDI;:#W?9;TV>p4 C 9;:�W)]b@VW?W O6@7��Q
9;T +rORTV>ST[ZORQV:�cY:�IJBK:�TD4 C @VL���Q���:FL�;m:�TV>S@VTVc >V:FW IDXRcGORL?9JBKQV]f9DW���QV:�T�+rORTV>ScY:�WN:FB 9F:�W HsORTST
>S:�LE;EORTV>VToO6QV: /E:�LN:�9���Q Z@7A<:�L�AVL6Z@7��HGB ;m:�L?>S:�TF�[W?X >oO6W?W >V9D:AjlT79�ORQVI*>V:FL.� 9JB?BK:FL?qV@STVHGBK:k9DT
+rORTV>ST[ZORQV: ;m:�WN:�TGBKI;9���Q LN:�>V@�9�9D:FLNB@;m:�LN>V:�T HsORTVT @VTV>i>V9D: B2:FIDI;cYLtZXihR: W?XR])9JBkOR@VWNL?:F9���QV:FTV>
cRL?Xih@AVI;:�9 ASB8�\@V].>V:FT $�Xa>V:FIDI^O6TVToORQV]f:�T 9�@dcY:�T�Z@ScY:�Tp4
/m:�9 >V:FL ��:�L&;E:FTV>V@VTVc :�9;TV:�L +�ORTS>SM @VTVHGBK9;XYT ;=9DLN> >oO.0YXYT OR@SW?cY:FcGORTVcY:FTF� >oO6W?W8>oORW=�=:[?��QS:�TVcY:<AV9D:pBf:�L?WgBf9D] I;XYcGORLN9;BKQS])9;W���QV:FT /E:FL?:�9 ��Q A<:�cR9DTVTGB.4 + ZO6QVL?:FTV> >VORW�>V9D]f:�TVWN9DXYTSW?IDXRW?:
��:�W���Q(;=9DTV>V9;cYHR:F9;B?W?qVLNX "oI � � 9;Te>S:�L 0\9;W?H6XYW?:FT 6�TGBK:FL?W���QV9���QGBk:F9DTV:FTrID9;TV:�O6L?:�T ��:FL?I^O6@SMEQVO6B8�
M XRIDcRB=:FWl9DTd>V:FL�I;XYcGORLN9;BKQS])9;W���QV:FT !#��QV9���QGBl>V:�] 6vTV9 0R:�L?WN:�I;ID:�T � XYcGORLN9;BKQS])9;W���QV:FT +�ORTS>VcY:[?
WN:FB�9�� L .i.�� �o>VORW=9DT8jnA�AV9DI;>V@VTVc & 4 0�>oORLNcY:�WgBK:�I;I;B	9;WNB �

� �	 	
L

 IDT & � O�� �

 & 4 � ���


 T � I;:�9���QC@VTSc & 4 � �%A<:�>V:F@SBK:pB � :F9DTV:B��XYTVWNBKORTGBK: ]f9;B � 	 ;
� & 4#C 9D:80Y:FL�;m:�TV>S:FBK:FT_>V9;]):FT#?

WN9DXYTSW?IDXRW?:�T ��L ZX hY:�T W?9;TV>>;=9D:�M XYI;cRB >V:#"oTV9;:�LNB �
� � 	

� � 	 P  & 4 � , �
& � 	

�2� 	 & 	R �
 & 4 � .��

;mXYLN9DT �  >V9;:K;EORTV>\B�ORTVcR:�TGBK9DORID:�� :FW���Q(;=9DTS>V9DcYH6:�9JBKW?H6XY]fqUXYTS:�TGBK: @STV> & � >V:FT8>V9D]f:�TVWN9DXYTSW&?I;XYW?:FT +�ORTS>oO*AVWgB�ORTV>=A<:�>V:F@SBK:FTp4HC 9D: ! ��Qa@�AVW?qoO6TVTC@VTVcYWNcY:�W���Q ;=9;TV>V9;cYHR:F9;B � 	 9;WNB��
� 	 	 � ���

� �
 & 4 � ���

C�Od>V9D: !aBKL�ZXY]b@VTSc_9D] I;XYcGORLN9;BKQS])9;W���QV:FT�/m:�L?:F9���Q�9;T�:�9;TV:�] I;XYHsORID:FT���ID:F9���QVcY:[;=9���QGB 9[;=9M?
W���QV:�T 2*L?Xa>V@VHGBK9;XYT���� @VTV>=C 9;W?W?9;qoO6B?9DXYT � 9DWNB��ScY9;I;BmToO*��Q����������	���  
! " 
#��$�% ��& 
'��
�)(�L � � � 	 	 �+*,� 
 -

�
 & 4-, . �

$d9;B�>V:�LmjlqVqSL?X��\9D])O6BK9;XYTkM Z@VLm>VORW ��ZORTVcR:�TV])O h � � � - &/. 3 � ��� )� �CWN9D:�QS:0���������	�1�  
! �2 
#��$�% �3& 
'��
+�)(�L � �V:�LNcY9�ASB=WN9���Q ]f9;B(��ID:F9���QC@VTVc & 4t; 0��
� �

� ��� )� - ��� �

 & 	 �

 & 4-,#L �

C 9;: 
 ]fqVID:F]):FTCB?9D:FL?@VTVcA>V:�L�+rORTV>SM @VTSHCB?9DXYT ;=9;L?> 9DT � ORqV9JBK:FI"(�4 ��44(�:FL?I ZOR@SBK:FLNB�4



������� ����� � ���]	���� ��� �
	�������	�� ��� � 07L
KML�� L�� � d�� X �
X
Y��Md�	-deW �P �/X
Y[Z
�*9DT AU:F>V:�@SB?:�TV>S:�L �lO*��QGBK:F9DI=>V:FL + 9;L�A<:�I 0a9;W?HRXRW?9;BtZO6BKW?ORTVToO6QV]): � ��ID:F9���QC@VTVc & 4t;#L �Q;=9;L?> 9;T!aBKOR@VqV@VTSHCB?WNB?LtZXY]b@STVcY:�T X��U:�TVWN9���QGBKI;9���QF��9;T >S:�TV:FT :�9;TV:d@VTVqVQ(�aW?9;H6O6ID9DW���QiQVXYQV: 2*L?Xa>V@VHGBK9g?
XYT 0YXYT BK@VL�AV@VID:FTGBK:�L�HC9DTS:FBK9;W���QV:FL �*TV:FL?cY9;: ���=AU:FL?:���QSTV:FB ;=9DL?>D4 C 9D:�WN: Z6 A<:�L?qSL?Xa>V@VHGBK9;XYT;=9DLNHGB�W?9 ��Q!] ORWNW?9M0_O6@SM�>V:�T�B2@VWgB�ORTS>!>V:�Ln;m:�9JBK:FL WNB?L?XY])O*A_I;9D:FcY:�TV>S:�T ��L?:FT79�W���QV9���QGBuOR@VW<4C @VL���Q >V9D: �*9DT AVLN9DTVcY@STVcN0RXYT B?@VL�AV@SID:�TGB?:�L�Ha9;TV:FB?9DW���QV:�L �*TV:�LNcY9D:v9DT)>V9D:=BK@VL�AV@VI;:�TGBK:�� LN:�T79 ?
W���QS9���QGBd;=9;L?>f>V9D:FW?:vWNB�O�AV9DI;9DW?9;:�LgB8�sW?XA>VORW?W�:�9;TV:�:[0Y:FTCB?@V:�I;ID:vjnAVI ZXYW?@STVc`cYORL�TV9���QGB�X\>S:�L ;E:F9;BK:FL
WNB?L?XY])O*Ab:FL?W���QV:�9;TCB�4(C 9D: Z6 A<:�LNqVL?Xa>V@VHGBK9;XYT%0RXYTkBK@VL�AV@VI;:�TGBK:FL�HC9DTV:pBK9;W���QV:FL �*TV:�LNcY9D: HsORTST@AU:F9
>V:FL@!\9;]b@VI^OsBK9DXRT!H6O.0a9;B?9D:FL?:�TS>V:�L !aBKL ZXY]b@VTScY:�Tn>oO*9�@�M Z@SQVL?:FTF�/>VORW?W`>V9D: /E9DI;>V@VTVcd:�9;TV:�W �v: ?
�*TGBKLKO6TCB&?�_R:pBKWn0R:�L?QS9DTV>V:FLNB ;=9DL?>_@VTV>!ORTSWNBK:FIDI;:`:F9DTV:FLl9DTSWNB�OsBK9DXRT ZORL?:FT +nXYI;HR:�TVO*AVI ZXRW?@VTVc):�9;TV:
WNBKO6BK9;XYT[ZORLN:
� O.0\9JB�O6B?9DXYTSW�9�XRTV: :�TGB?WNBK:FQGB.4
���������	� � & � � @VTS> � �������	� �  
! " 
'��$�% � & 
'��
 �)(�L � M Z@VQVL?:FT >S9D:�WN:�T 6�]fWNBKORTV> OR@SM
>V9;:��C@oOR>SLKO6B?9DW���QS:ljnASQ ZORTVcY9;cYHR:F9;B 0YXRT � �80YXYT >S:�L ! ��QV:�LNLKO6B?: �
	 , 9�@VL Z@7��HJ�#0R:�L?cRID:�9 ��QV:�� I;:�9M?��QC@VTVc��� 4 ���������	� � ( . � ORL?cY@S]):FTCB?9D:FLNB8��>oORW?W/>V9D: H-@VL�AS@VID:FT79�9;TCB?:�TVWN9;BtZO6B-9DT !aB�OR@SqV@VTVHGBKT ZORQV:
O*AVTS:�QV]f:�T�]A@VW?W�� ;mXYQV9;TVcY:�cR:�Tr:F9DTV: �*L?Q[ZXRQa@STVc#>V:FL H-@VL�AS@VID:FT79�9;TCB?:�TVWN9;BtZO6BbO6@SM cYL?@STV>n>S:�L
+ 9DL�AU:FI 0a9DWNHRXYWN9;BtZO6BKW?ORTVToORQS]):K0YXYLNQV:�LNcY:�W?ORcRB8;=9DLN>p4
���  "% � ���"� ��� 
'� � ; .�� M Z� QVL���T����;T��#qVL?ORcY])O����;W���Q��"� XRL?L��FH�� � L �!�DTF���DT�"#��] W��$�%"���T6�]fW��KORT�" O � WNT�Z� ��9���T �&"oORW?W'"#��L��=X���O����DXYTSW����FTVW?XRL�� ��I$�!����Q � TVc & 410 � �(�;T !)��O � q � TVH��KT ZORQ��W��FQVLvHaI*���;T ;+�DL�"D4 !�$�,"#� "oT��*��L���T-"���T 2*L?X)" � H����;XYTVW.����LN] � 0/�FL?cYI*������Q#�	��I$�!����Q � TVc��� �

� � � 0(1 	 &�R � 
 �
	 , �
	 , 
 � 	 , � 	 , �
 & 4 , & �

C��$�FW�� O�"#? QSX#� ?���X/2�2���3�� � 2N;+�*2�"54�6*7N;+�*2�387�4�9:� $;�!��<�="#� 9 � 2 6�>����!2�"�2�?� �@3 � >�AB"���2 !)�@4 � ?
C�� >#38��4�>�=/9:4�6*�$� �*>D<(�)"�2�4 � 6$�*7��@<��!> $%4�7��@<��*>���> 0/��2&;E�!>�"��F�.4EG�6$6*��2�"#�$>�A/7 A�6$�!��A#�'"#�$� +��$25?
3 � >�AH"#��2+�I4J��=�? �K4 � >�"��!2&?&$L="�� "M3J4����*=/>H>�� �@<��N4 �O "��*��A/�[;P?� >�7��@<8���'6�9QA/�<A � >�AI"���7:!)�@4 � ?
C�� >#38����7KA
�!7��@<�2R?4�>�3��.4
���������	� � & � �HO ?� <�2��S"#�$� !)��4 ��C�� >�3��@4�>�=�9�4�6*�$�T4 �#O "��*� �U��2�6$�!��9 � >#AV"#��21�+�R4�6*��9R4�A��$6*�*�r�(?/E�!"��$>�A � >�A 9 � 2�?� �@3 4�C��*� �+�R4�6$��9�4*A��*6$�*�r�(?r/E��"��*>�A � >#A A
�!7�����<��Q4 � 7H9:4���<���9:4����*7��@<��!2 !)���@<��
4 � 7+�!�$>��!28/E��7��@<�2W?4�>#3 � >�A�"��!2(��=/2�9�4�6*7 C 4�>�> � >�A/�!>��

.'X �MYZi�MYZ:X & - �
 & 4 , ( �

C��$� �+�R4�6*��9R4�A��$6*�*�r�(?5/E�!"��$>#A � >�A ; � 2�"�� 0/=/>\[����	� 
! ]�K^`_ �gL . . � 4�6$7I���*>�� +��*2�Aa��6 0)�*7�3�=�7��M?
�b?4J��7 O =�2�9 � 6*�$�!2 � >�AS�*> !)��2R?=/9 � >�A���>D9:�c�'<�=/<��!2 �+�<�)>�=�6$"�75?&Bd4�<�6N4 � 7�A���"�2�?� �@3��8���$>�"��!9e7��*�
"��*���f=�>�7���4�>���� � � 4*A#<�?4�>�A/�*A 0/=/>L"��!2�
g> 0�4�2��h4�>�����>-"���2 !#�@<#��2�2�4���� �
	 ,�� >�"-"���2K�+=��@4J���$=�>
� 	 , 9�4��@<8����>p4ji % % � 
 � i % % � 
 �", . � A/2��c�k�!>l"��*��7�� $;�!��<�=)"��m4 �#ON� >�" O =/2�9 � 6*�$��2.���!>
7��*�,7�=��M"�4�7�7+7��*�f4 � �@<=Aa���n6$�*>��R4�2���> - ? � ?5$;=)"���6*6$��>�9:�c� +o4�>�" Op� >�3����$=/>��!> 0/�!2�;���>�"7A�4�2��*7���4B � >�?4��@<�7��8;+�$2�"-���$> �,=)�!q 9��*��>�� � � � r+O =/6*A/��>#"���2�9�4 h���> O =/2�9 � 6*�$��2.���



0 & � ��� ���f	�� ��� ��� �
	�� � � ��� � � � �
� � � r 	 L

& � , 0 O L
�
� � �� � � ) O �� � � ) � *��� , �

 & 4-, 0 �
C��*� 
g>(0�4�2��$4�>����!> �� � >�" �� 7��*>�" �$> "��!> �,6$�!���@< � >�A���> & 4 � ( � >�" & 4 � 0 A/�!A/��Aa��>D4'C��$��+�R4�6$��9�4*A��*6$�*�r�(?r/E��"��*>�A � >#AN;+�*2�"L�$> �f6*��� �@< � >�A & 4<;��P9Q�*������6*7N���*>���7 F`4�3���=/2�7�� ' �$9 C 6$�!9:�!>#?
���$�!2����

R � 	 � � � � ' - �� � � ' 	 9:�*> 5 L � � � � r� �g7 �
 & 4-,i; �

� ���@<���6*�$>���4�2���+��$2�A
�!6 0)�$7�3�=/7��*�W?4���7�4�>�7W?4J� 9�� ;+�$��"M4�7 ��� �Q?&$;=)"���6*6 �b"M4�7��$> �f4 C �*���!6 & 410�4 & 0�=/2&?
A���7�����6*6*� ; � 2�"�� �:A
�!2�?� �@387����@<����*A/��>�"��*� �+�R4�6*��9R4�A��$6*�*�r�(?5/E�!"��$>#A � >�AGAa��2����*��7�4:!=/9Q�*�:�$7�� "��$�
" � 2��@< �f6*��� �@< � >�A & 4-,i;H���$>#A/� O ?� <#2������,=/2�2��!38� � 2 "�=/2.�+>����@<�� >�=��r;���>#"��$A74

KML �BL�� ^ ��a U d U�S]W SfY[Q
S � d�W �P �6X
Y[Z
����	�
��������������������������	�� ��	 �!����"�#��$"&%�')(*	�#���	�+,��	

��� C ��2��*9:�!>�����6*6$� 6�>����!2�7 � �@< � >�A/�!> 9!���$A���>F��"M4�7�7&"#�$�cH � 2�A � 6$�!>79 ���*>���> A/2�=ih���> �&�$>e� � 7�7&4 �#O
"#�$�j�f4^0)�c�@4����$=/>B<M4����n7��*��<�� 9*4a/n4j� 
`^)^ 
'� 
! V��^`_ � ;i; � 4SC��*�P2����@<����$A/� $;=)"��!6$6$�*��2 � >�A-"���2H � 2�A � 6$�!>79,"��!2nB";���� C <M4�7���>�7.��2 ?=/9 � >�A@;+�*2�3��+7�� �@<L7�=/9Q�*�+4 � �@<%4 �O "��*� $;=)"���6*6$�*��2 � >�AH"��!7�f4.0)�*��4����*=/>�7�0�=/2�A/4�>�A/�!7+4 � 7�4DB � 2 /E��2 ?� �@387�� �@<8���$A � >�A "��!2�� � 2�A � 6*��>����!> C�2 � �@387��@<(;N4�>�3 � >#?
A���>.- Y0/ r�1 A
�!�`"���2d/E��7.���$9Q9 � >#AI"#��2:/�6h4�7���>(;N4��@<�7�� � 9:7�A/��7��@<(;+�$>�"��*A/3��!�*��� �,6$�!���@< � >�A & 4 & ;-�;+�*2�" 9 � 9 !d?4������*A � >�A/7�"M4�9 C#O "�2 � �@3)-32I>�= �@< "��!2 G >������$6�"��!2�� � 2�A � 6$��>�����>GC�2 � �@387��@<(;N4�>#?
3 � >#A

- Y0/ r41 	 . � ( � � -  & 4-,����
4�"�"��$�!2����#7��*��<��65  �n��7�K^ 
 
! D�K^`_ �)( � 4
89��"�%��$:<;=�>����"�%�+?�@'A��"&%�� �<:CBD���������>��	�EF:HGJI��������


g9LK)�@4�>#"M4�2�" ? - ? � ?NML="��!6$6d;���2�"���> "��$�m�!9 C �*2��*7PO@<��!>D�,=/>�7.�@4�>�����> � � � � � I � � � � �!� � >#"� � 0/��2&;E�!>�"��F�.4 +l�!>�>B"��$�QK)��2R?=/9 � >#A 7��RO@< >#�SO@<��,9Q��<�2��*9 �f6*���SO@<#A/�<;+�RO@<8�nA
�#"M>�"��F�8�n4�6$7�=Aa���UTP?� O@387.��2W?=�9 � >�AB=)"���2VT+=���4����*=/>F�K9 ?� 7�7��!>D"#�$� +T��2.���-"��$�!7��!2 �,=/>�7���4�>����!> 4�>#A/� C 4�7�7��;���2�"���> � � 9 ���RO@<8�&? �,6$�!�SO@<�A/�[;+�SO@<���75? �(�
��3����NA
�!2�?� O@387��SO@<����*A/��>G9 � 3
?=/>�>��!>p4pC,4*Aa��� ;+�$2�3��!>
7��SO@< � � I � >�" � � � 4 �#O "��*�82&2�=)" � 3����*=/> � >�"Q"��$�KC��$7�7�� C 4����*=/>H�*>Q"#��2 � ?�HK2�4�>�7 C =/2���A/6$�!�SO@< � >�A
4 � 7 � >�"�"M4�9Q�*��4 � O@< 4 �#O "��*� +��$2�A
�!6 0)�$7�3�=/7��*�W?4��.4AW[ 
���%�Xk��Y �gL . , � 0���2&;E�!>�"��!�;���*> 7�=�?
A���>M4�>#>8����7����SO@<��&? �,6$���RO@<�A/�[;+�SO@<���75? - ? � ?NML="��!6$6l4 C��$�m�,=/>�7.�@4�>����!> "��!7ZM;=)"���6*6$7 ;���2�"#��>S�$>H�4*Aa��6*6$� & 4 (m"��!> �,=/>#7��@4�>8����> "���76K8�@4�>�"�4�2�"#? - ? � ?NM;=)"��!6$6$7 A/��A/�!>(?� Aa��2�A/��7.����6*6*��4 �&7'; � 2�"#�



������� ����� � ���]	���� ��� �
	�������	�� ��� � 0 (
� ��"#= O@< O ��7.��A/�!7����!6$6c�8�j"�4�7�7'"��*� �U��2&;E�!>�" � >�A "��!7 � �SO@<���?��f6*���RO@<�A/�<;+�RO@<���7&? M;=)"���6*6$7�4�>�7�����6g?
6$�-"��!7AK)�@4�>#"M4�2�" ? - ? � ?NML="��!6$6*7'4 �#O "���7 �&2�A/�<A�>��*7�7Q"���2AK�*9 � 6h4J���$=�>l���*>���2'3J4.0)�*���$��2���>�"#��>
K)��2W?=/9 � >�A53��!�$>��!>VA�2�=ih/�!> �&�$>e� � 7�7m<M4����d0/�!2�A/6*�SO@<��!> A
�!�$7 C �$�!6$7�;����*7�� 9Q�*��"���9 �&�$>e� � 7�70/�!2�7 O@<��$�!"���>��!>���2����F� 9 O �!�$>�<#���*����>p4
M;=)"��!6$6 � � � � I � � � �!� � �
K)��4�>�"M4�2�"#? - ? � . � . � L

�
0i0 L

�
� & L

� . L
�
(

� �SO@<���A/6*���RO@<�A/�<;+�RO@<���7&? - ? � . � . � L
�
L ; O . � & ;  ����� � � L

�
0 ; O . � 0 ;  � ��� � � . � . � & , L

�
L ;

��� 
 � & 4 (���� 2�
/4 � 4�$�,:-7& 
 � (3$'0�#%(�0'&)( 97&)$ � 0�#%(393# � 9 � � � ��97&)!�!�$�1/(39;97&)$�� 4�,:-�0'< !�&)4�,.-3<%& * 4�,:-�0�$ 
� ��97&)!�! $

BU����� ������	����	� ���$#,I��$�>��
( ����� ��'Q����� %�(*�$��	�� � ��
I�� ��	�+

& 
'� % �K� 
! ��^`_ � . � � � >�" � % �� "�	
#��2 � 
`^�� % $ �n� 
! ��^`_ � & . � 0���2&;E�!>�"���>V���*> - ? � ?
T(� �n?�H � 2�A � 6$��>�9�9Q="��!6$6�9 � 2 K�$9 � 6h4����$=/> "���2K3J4^0)�c���$�!2��!>�"���>)K)��2W?=/9 � >�A+�$>I���$>#��9 �U��>�� � 2��g?
K)��2W?=/9 � >�A/7�3J4�>�4�6q4 �U78; � 2�"�� O ��7���A/��7.���!6$6*����"M4�7�7�"�4�7+�$9 ��� C ��2��*9:�!>�� 0/=/>B[� ��� �� � & 
 2� % �����gL*L � � A
�!= AM4FO@<����F��� �*>�7���4����*=/> ?4�2��c�f4.0)�*�@4J���$=�>�7�0���2�<�4�6*����> >#�SO@<��U2��RO@<8���$AK0/=/2�<���2�A/��7�4�A��; � 2�"��*4�C��$�AK�$9 � 6h4����$=/>S�!2�A�4�Al>M4FO@<l���$>#�$A/�!> K O@<(;+�*>�A � >�A���>5���*>l7.�@4����$=/> ?4�2���7 �f4.0�c�@4����M?
=/>�7�A/��A#�$�!��4cC��$��0/=/2�<���2�A/��7�4�A���� ��?4�>�A/��"��!2��f4.0)�*�@4J���$=�>�7�9!=/>���;N4�2�9 � 3 � 2�9 � >�" "#��2QC,4�9 C#O ?
4�>����!�$6d�*9 �f4.0)�*�@4J���$=�>�7�A/�<A��$�F�:9 � <�=�O@<p4���4FO@<+& 
'� % ��� 
! D�K^`_ ��. � � ��2��*��� Aa���n"��!2 K�$9 � ?
6h4J���$=�>'"���2 T � ? �&>���2�4�>���?����F�8�8"��!2 O ?� 2U"M4�7�G A�6g?=/7���>Q"���2+�f4.0�c�@4����$=/>#7�A�6$4�7��!>�0���2�4�>��r;E=/2.��6*�SO@<
�$7.�8��>#�SO@<���4 �#O ��"M4'"��*��� � 2�A � 6*��>���� � �$7�3�=/7��c�b?4��+6*=/3J4�6�?� A
�!2�7PO@<n?4�� 9F�K;+�*2�"p4
6�9 "M4�7!�U��2�<M4�6c����>T"���7QT � ? �&>���2�4�>8�&?����F��7 � >�"o"��*�g�f4.0)�*�@4J���$=�>�7�;�=/6$3���>M4�A�6g?=/7 � >�A=Aa��7�7���20/=�2�<��!2�9 � 7�4�A/�!>F� ; � 2�"#�I�!�$>��f�!9 C �*2��*7PO@<��'C��RO@<����[?rF � >�3����*=/> � �  � � �!�$>�A�� O ?� <�2.���

� �  � � 	 � 2 O 5 � 2�� �
� 2�� ����7 '  ��� � � 2 � � �	� L

�
 & 4 , ,��

C��$� C��SO@<���� ?5F � >�3����*=/> � �  � �%;+�$2�" 4�>�7.����6*6$�:"���2 �,��9Q�$7 O@<�"��SO@<���� � 9 � 2�/E�!2��$O@<#> � >�AT"#��2
� � 2�A � 6*��>����!> � �$7�3�=/7��*� ?4J� A
�!> � � 9F���

R � 	 � �  � � � � - �� �
 & 4 , . �

M;�c�m"��$�!7��!2 �U2&;E�!�*����2 � >�A "���79K)��4�>�"M4�2�"#? - ? � ? M;=)"���6*6$7��!2�9!�$��6c���!> & 
#��% ��� 
! �K^a_ � . � �
� >�" � % �� "�	
#��2 � 
`^�� % $ �n� � & . � Aa���n"��!2�K)�$9 � 6$4����*=/> "��!7��*>�7���4����*=/>�?4�2���> �U��2�<M4�6c����>#7 "#��2
3J4.0�c���*��2��!>�"��!> K8��2W?=�9 � >�A Aa��7�7��!2�� �U2�A/��A#>��$7�7��*4#G 6$6*��2�"��$>�A�7E7�����6*6*���!> -I��$���Y � 
! 5�K^a_ �gL . �
O ��7.�8�&"M4�7�7P"���2 ��� C =/>���>���� �$>5"��!2 C��SO@<���� ?5F � >�3����*=/>F���f6*���RO@< � >�A & 4-, ,-�&7���<�2PA/2�=ihS7��!�$>
9 � 7�7����! L .i. . ��"M4�9Q�*�E"��$� C��RO@<����[?��,=/2�2���3�� � 2H?� A
�!2�<M4 �#C �+���*>�� +��$2�3 � >�AP<M4��.4



0 0 � ��� ���f	�� ��� ��� �
	�� � � ��� � � � �
����� ���	��
��������������������������� �!�"����#
$��*��K8��2W?=�9 � >�A��$>&%(')"�2�4 � 6$�$7 O@<���> M;4�7PO@<��*>���>m�*7���" � 2 O@<m"M4�7*)��*2�3��!>&+/=/>-,�2R?4�A/<��!�*��7�382W?4 O/.
����> A/�!3���>#>10��!�SO@<�>��F�32U"��*� " � 2 O@< "��*�=K)��2�=/9Q6$�*>��$�!>�382�?� 9Q9 � >�A-=)"���2 " � 2PO@<D"��*�!T =��@4����$=/>
"#��7�4��0 � A/7�75'7.���!9:7f4 �O A/� C 2R?4�A��(6���2�"#��>8794E���*"��;:(�
��3���� <M4=<a��> � >�9:�c������6><�4�2��!>?:&�*>A@ � 7�7
4 �#O "��$�B%�4 ��C ��7���2W?=/9 � >�A � >�"Q4 �O "#�$�C, � 2D< � 6$�!>10=7E) ?4�<�2��!>�"P"��$�F)��$2�3 � >#A,"���2 K)��2�=/9Q6$�*>�� .
�!>�382�?� 9Q9 � >#A'4 �#O "��*��%�4 ��C ��7���2R?=/9 � >#AH�$9 C 6$�G0��c�U�$> "��!>�Hg9 C#� 6$7�A/6$�!�SO@< � >�A/�!>-<a��2�?� O@387��SO@< .
���$A���6+�$2�"92n9 � 7�7I"��*� KI'7.���!9:2�=��@4����$=/>S" � 2PO@<T���$>#�QA������*A/>��F����JM=/2�9 � 6$�$�!2 � >#A "���2LK 43+)�$�!2 .
K8��=/3���7 .NM 6*���RO@< � >�A/��>-<
�!2�?� O@387��RO@<����$A��*6���2�"#��>87A$���9O:&�$>A@ � 7�7E"#��2 K)��2�=/9Q6$�*>��$�!>�382�?� 9Q9 � >#A
� >�"l"��!2QKI'7.���!9:2�=��@4����$=/> 4 �O "��*��, � 2P< � 6$�!>10�3J4�>#>T" � 2PO@<o�!>8��7 C 2��$O@<��!>�"�� M%4RQ/>M4�<�9Q��><a���k"���2SJM=/2�9 � 6$�*��2 � >�A "��!2(, � 2P< � 6*��>10!9:=)"���6*6$��T � O@<�> � >�A�A��!��2�4�A/�!>T6���2�"���>97
UCV��BV5W XZY\[�]�^�_F`5a bNcedS[�]�_fa ]gbPh ija `5kml1bonqpsrSpslAa"h
$��*�t<��*7�<��!2I<#��2�A���6$�!�*���!���!> M 6*���RO@< � >�A/��>vuw74(Ax � >�"yuw74(zu&0 � 2{:&2�<�4�6*� � >�Am"��!2L|,=/>����$> � �*�W?4��
� >�" "��!7�Hg9 C#� 6$7���7�<a��7 O@<�2��!�><a��>S"��*�VK)��2W?=/9 � >�A��*>%<z')"�2�4 � 6$�*7PO@<��!> K)��2R?=/9 � >�A�7�9:4�7PO@<��*>���><a��2����c��7F+�=/6$6*7��W?4�>�"��*A17s$ � 2PO@<m"��*��,K2�4�>�7 O =/2�9:4����$=/>:�$> �!�$> 2�=����*��2��!>�"��!7(4E�0 � A/7�75')7����!9 6g?4�7�7��
7��SO@<�"��*�S> � 9:�!2��$7 O@<��~}�?=/7 � >#AD"#�$��7���2 M 6$�!�SO@< � >�A/�!>V4�6$6*��2�"#�$>�A/7Q��2�<��<#6$�SO@<j+���2��!�$> O 4&O@<���>82
"�4l7��RO@< "��$� K)��2R?=/9 � >�Al" � 2PO@< �!�$>�}�4 �#O 2�4�" �*9 G�<�7�=/6 � ��7P')7�����9 <
�!7PO@<�2��$�<a��>V4�6*7 C ��2�� .
=)"��*7PO@<l�*>�7���4����*=/>�?4�2���7�2n�$9 T+��6$4�����+75')7����!9 <��$>�A���A/�!>l4�6*7�7.�@4����$=/>n?4�2��!7;�&2�==<�6$�!9 "M4�2�7.���!6$6*�7� � 2m,K2�4�>�7 O =/2�9:4����$=/>82b"��*�*0R7�4�7=<
�!��� ����X Ym�\��� ��%j�� ��x�u=u � 2�A/�!A/�<a��>P�$7.�32�6E�!2�"��!>�0 � 7W?4J��0 .
6*�SO@< "��*�9T+��6$4�����+)A/��7 O@<I6+�*>�"��*A/3��!�*���� 	

 �C�����C�E���B� �o� � >�" "��$��)��$>#3���6*A/��7 O@<z6+�$>�"��*A/3��!�*���C� 2�9:�c� "��!2 "�4�7(4E�0 � A/7�7P')7�����9 "�2��!<��32M���*>�A/� O ?� <�2��7J�?� 2 "��$��� 9 O 4�>�A/7�A���7PO@<z6+�*>�"��$A�3����c�-��\� 	  ���������E���\� � � ��2�A/�><�+7��SO@<L4�6*6$A/�!9:�!�$>��\� 	 �� �~� ��&�  uw7��=���
� >�" 7 C ��0��$�!6$6I<a���8���*>���2�T =��@4����$=/> � 9 "��*�f0 . G O@<�7��R2�"��*���*9 O =/6$A���>�"��!> �*9:9Q��2n4�>�A/��>#=/9:9Q��>6���2�"���>;7�=/6*6

��\� 	
 ¡¡¢
� �C�8£¤ � �¦¥§

¨5©©ª �
 uw7¬« § �

$��*��4E�0!�$��< � >#A0�6+�*7PO@<��!>oG�<#7�=/6 � � . 2®��9 O 4�>�A/7 . � >�" T+��6$4�����+A���7PO@<z6+�*>�"��$A�3����c�f6g?4�7�7���7��RO@<
" � 2PO@< O =/6$A���>�"��,38�*>���9:4����*7PO@<���4E�0!�$��< � >#A�6+�*��"��!2�A/��<
�!>8¯�� 	 �� ¤ ��\� 	 �� ¤ �� �~� �� �

 uw7¬«Ax �4���"��*>�A�� " � 2 O@< "��$� ,K2�4�>�7 O =/2�9:4����$=/> "��!2 T+��')>�=/6*"�7 . A/��9Q�*�����!6*���!> K 43+)�$�!2 . K8��=/3���7 .M 6$�!�SO@< � >�A���> ��2��F����> �*> "��!>jHg9 C#� 6$7�A/6$�!�SO@< � >�A/�!>°0 � 7 ?4��D0�6*�SO@<��?,��!2�9Q�²± ro³  4 �O 2�"��*�<a���
�!�$>��!2L0!���c��6$�RO@<B3�=/>�7.�@4�>�����>´)��$>#3���6*A/��7 O@<z6+�$>�"��*A/3��!�*� � � "��!>µ�k��>���2�� Op� A�4�6 . � >�"·¶E=�2��$=�6$�$7 .
382R?4 O ���!>L�!>���7 C 2��$O@<#��>8¯ �± ro³  	 � �� � � ¸ �� �¹� ��Rº» ¼o½ ¾¿�ÀÂÁ5ÃGÄ>Å Æ¬Ç�ÈNÉËÊÍÌ5Ä/ÉÎÆÏÃ ��u �� �¹� ��» ¼o½ ¾Ð ³ r 	 ³ � 	ÒÑ � roÓPÔ  Õ Ö uw7¬«zu �



������� � ���	��
 � 
����
�����
 ����� ���	�����
��  �!
K 4&O@< � ��%j^8^ �#" § � �$7.�P��7 +/=/>%$U=/2������*6Î2K"��$�THg9 C�� 6$7�A/6$�!�SO@< � >�A���>5�$>D���*>��TJM=/2�9 ?� <
�!2D0 �w.
O ?� <�2���>82U"M4�7�7�"#�$��7��;"#��>°,K2�4�>�7 C =/2��:"��!2:Gq<�7�=/6 � ��A���7PO@<z6+�*>�"��$A�3����c���!> �*9LT �!6h4����G+)7P')7.����9<a��7PO@<#���><a��>97�$,4=<a����6���2�"���> "��$�~Jj6*�$��<#3)2�4 O ������2�9:� � >�" �!�$> ,K���*6,"���2¶E=/2��$=/6*�$7�����2�9:� �*>M 6$���RO@< � >�A�uw7¬«zuH4 �#O "��$�,6*�$>�3��6K���c���,"��!2(Hg9 C�� 6$7�A�6$���RO@< � >�A/�!>mA/�<�2�4FO@<��3¯

& ' � 	'�( ¤ & ' Ö ��) � 	+*'1¥ ) , � ' -'1¥ 	 ¤ '�- 	 ) ¤ -�. / r41	 )'1¥ ) ¤ ± ro³ .0/ 1 ³32	 � Ö us7�« ( *
6�=�<
�!�n"���2+9Q="#�54�0!�$��2.���76 � ��6$6c���!2�9 ± rË³ .0/ 1 ³82 6+�$� O =/6*A��N"#�94M>��*��2.�+�$7��¯�± ro³ .0/ 1 ³32 , � �� � � �� Õ Ö us7�«  *$��$�!7��SJM=/2�9 � 6$�*��2 � >�A O ?� <#2��U�$>P"��!2 T �!A/��6�0 � �!�$>��!9 7���4=<��*6$��>'> � 9Q��2��$7 O@<���>:$U��2�<M4�6*����>82�7��$� .
<��<;>=0?��@= � ���BADC �FEHG 7 K�$�-<M4J�:"#��>I$U=/2.���!�$6Î2�"M4�7�7�<a���+"��!2-4E�!2�� O@<�> � >�Ao"��!7 ?�S<
�!2�A�4�>#A/7+/=�> �!�$>��!9 2�=����$��2���>�"#��> �$> ���*> 7����!<���>#"���7 Ks')7.����9!2�0R7�4�7q<
�!���!�$>��!2�}�4 �#O 2�4�" . }n�!�*��2�4�" .Hg>����!2�4�3����*=/>82�"#�$��,K2�4�>�7 O =/2�9:4����$=/> "#��2 M �!7PO@<z6+�$>#"��$A/3����c����>-�!>8� O ?4�6$6c�37$���2F:&�$> O 4&O@<�<����c�E<�4�6><a��2�6+�$2�"��*9 O =/6$A/�!>�"��!>:>��RO@<��N9Q��<�2��KJ C 6*�>0��c��0�6+�*7PO@<��!>=T �!6h4����G+ .K� >�"
G�<#7�=/6 � ��A/�!7PO@<z6+�$>#"��$A/3����c� ��L�� >�" �BL�� >8����2�7PO@<��*��"��!>87
UCV4�CVoU M-[�YBN�[�`Na ]7O®hQP(^�a `P`Na b5h ija `Nkml�bonSpwrSpslAa h
$,4�7,4�9 9SRUT$7WVXR!>�+FRUY56�R!>�Z�RKVXR�,�[�YP<�[�65R�>10!9:=\Z�R�6*6Î2BZM4�7 6]T$>�RR4^Y_R>` .ba5. M;=\Z�R!6$6Î2`3J4�>�>cZ�T5RdY�= .V@4eVXT$=�>�7D<fRUZ�T*>�A^VgR�>T:ihjR!3@VXRI>\[�Y�[�>�AFR!>M4^[T+/=FY�<�RUY�7�4�AFR!>82M7gT5R�<�R'[jk\� �@=0l�^I�mC�x=x�unG 7KoTRO@<@V�6]T*>�RR4HYgR )pT5YD<fR�6�+qT*7grHsFtgTuVnvw VgtgxSsqZ�R9y]y5R <zR9Y^v[3O{r�tgTRO{|@VXT]}^RU~�Z�T]R�Z�[�YPO{|�Z�T5R K\VXY_sFxSy]T]~�T .RU~�r\YHv[�xSxd[�~�}&<fR�6�T5Ygr@VXR9~�:ihjR9r@VXR�v[1<fRUYoZ�RU~ T�s^V w VXT]s^~�t_VgRU~�t_sFY � L�) 2fT]~�tP<zR9tgsF~�Z�RUY_RdT]~�Z�RU~r�[1<�T5tPO{|�R9~	,�R9YgxSRU~87RK w O{|S����A��j= �������B?j? �BA��e�"��;	�B=���C#EAxKG�T5t_V�RUtix<vsF}Fy5TSO{|823<fRUT\~�TRO{|�V .y]T5~�R w YgRU~²)pT]YP<zR9yG+\T]t_r^sFt_T5V�vw VXt_x�s\Z�RUy5y]R9~0U[�x�T5~�Z�RUtWV���[ w y]T5V w VXT�+<Z�T]R Ks'\t_VXR9x�Y_s^V w VXT]s^~mZ�[�YPO{|:�T]~��{v[�|�YgR9~SZ�RUt w <�t_sFy][�VgRU~�T�s^V w VgT]sF~�t_VXR9~�tgs^Ygt ���L#) 0U[�<zR9Y^v[3O{r�tgTRO{|@VXT]}^RU~87I$7Y_RU|@VZ w t�4�R�0U[�}^t .tP'\tWVXRUx�xST5V�Z�RUYB)pT]~�r^RUy5}FRUt O{|z6�T]~�Z�T5}Fr^R9T5V � � 2�[�~�Z!<zR�0URUTRO{|�~�RKV � L�) Z�RU~9T�s^V w VgT]sF~�t_VXR9~�tgs^YYgR9y w VgTG+�0U[�Z�R9x�YgsHVXT]R9YgR9~�Z�RU~T4�R0U[�}Ftgt5'qtWVXR9x?2�t_sS}^T]y5V�� v[�Y�Z�R9~ w <�tgs^y][�VgRU~=T�s^V w VgT]sF~�t_VXR9~�tgs^Y� �L#) T5x��q<�tgsFy5[�VXt5'\t_VXR9x?¯

� �L#) , xu � ' �BL'1¥ )d� ' �\)'1¥ L¡ ¢� a_L#) � � , � L#) � a_L�) � � Õ Ö us7�« ! *
$7T]R M RUt_£{|z6�T]~�Z�T5}Fr^R9T5VgRU~ �BL t_T]~�Zc|�T5RUY¤[�~�ZmT]x¥�+sFy]}^RU~�Z�R9~ w y]t¤¦�RUy w VXT�+\}FRUt_£{|I6�T5~�Z�T5}Fr^R9T5VXR9~0U[§T]~@VgRUYg¨�YgR9VgT]R9YgRU~97$ w xST5V�6�T5YgZ�<zR9T]xª©�«¤© .W¬ s\Z�RUy5y�Z�R9Y�Y_RUy w VXTG+^R�¦sHV w VgT]sF~�tWVXR9~�tgsFY � L�) Z�[�Yg£{|�Z�RU~ w <�tgs^y][�VgRU~¦�s^V w VgT]sF~�t_VXR9~�tgs^Y ���L#) RUY_tgRKV�09V7



 "

� ��� �����
	 �

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

Hb~SZ�T5RUtgR9x | w ¨�T5VgRUyA6�T5YgZSZ w t�~�[�x�R9YgT5tg£{|�R�$RUYW� w |�YgR9~�09[�Y! qT]xd[�y w VgT]sF~�r w +\T5VgT]R9YgRU~�Z�RUY" \VgY�vs .x�[�~�}FR9~�<zR9tg£{|�Y_T]R�<zR9~87j�oy]t�4 w tgT5tq6�T]Y_Z�Z w t�K w +\T]R9Y .  �VXsFrHRUt . $RUYW� w |�YgR9~²K# 1uR$%$=K# �E=$ 0U[�Y
 \T]xd[�y w VXT5sF~ RUT5~�RUY§RUT5~�¨�| w tgT]}^RU~82�T]~�r^sFxS¨�YgR9tgt_T><�y5RU~ [�~�Z YgR9T><�[�~�}FtD<fRU| w ��VXRKVXRU~& \VXY¡vsFxd[�~�}+^RUY56�R9~�Z�R9V2�Z w t�+^sF~�')(	�+* l CÒx�x § GiRU~@Vo6�T5£{r^RUyuV¤[�~�Z�Z�RKV w T5y]y5T]RUYWV(<zR9tg£{|�Y_T]R�<zR9~²6�[�YgZ�RR7 $7T]R4�RUtg£{|�YgRUTG<�[�~�}�Z�RUt�~�[�x�R9YgT5tg£{|�R9~ $RUYW� w |�Y_RU~�t sFYgT5RU~@VXT5RUYWV¤tgT]£{|~6�R9T5Vg}FRU|�R9~�Z w ~¢Z�T5RUtgR9Y��oY .<fRUTuV37 $7R9Y ¶�sqZ�Rf+^RUYP6�RU~�Z�R9V Z�T]RfJ T5~�T5VgR . $s^y][�xSRU~ .�¬ R9Vg|�s\Z�R®0U[�Y"$7T]t_r\Y_R9VgT]tgT5RUY_[�~�}�Z�R9Y	¨ w Y_VgT .R9y]y5RU~ $7T5hzRUY_RU~@VXT w y]}^y]RUT5£{|�[�~�}FR9~87E$7T]R(|�sF¨�¨fRUy5[�~�}�Z�R9t*$7Y_[�£{r . [�~�Z M RUt_£{|z6�T]~�Z�T5}Fr^R9T5Vgt_�+RUy5Z�RUtR9Y_�+sFy5}^V�xST5VZ�RUx,')-/. �7©"0 . $R9Y_� w |�YgRU~97\$7T]R�Hbx�¨�y]RUxSRU~@VgT]RUY_[�~�}:Z�R9t�| w +\TuV w VgT]sF~�t_x�s\Z�R9y]y]t< w tgT5RUY_V w [��iZ�RUY���YP<zR9T5VB+^sF~�'zl��®�BA%CÏ�  GÎ7�j[�~�vw £{|�tWV�6�T]Y_ZdZ�T]R*$7T]t_r\Y_R9VgT]tgT5RUY_[�~�}�Z�RUY M Yg[�~�Z�}Fy]R9T]£{|�[�~�}^RU~t<fRUt_£{|�YgT5R<fRU~82FZ w ~�~t6�T]Y_ZdZ w t$7Y_[�£{r�r^sFY_YgR9r�Vg[�Y . $RUYW� w |�YgR9~ � v[�Y�r w +\TuVXT]R9YgR9~�Z�R1 \VgY�vsFxd[�~�}FRU~ |�RUYg}^RUy]R9T5VgR9V372 q£{|�y5T]RQ^y]T]£{|�6�T]YgZw [���Z�T5R�HbxS¨�y5RUxSRU~@VXT5RUYg[�~�}�Z�RUY�¦ w ~�Z1<zR9Z�T]~�}F[�~�}FR9~ [�~�Z¢Z�T5R-}�vsFt_[�~�}�Z�RUt M y5RUT]£{|�[�~�}Ftgt5' .tWVXR9x�tRUT5~�}FRU} w ~�}FR9~87e$7T]R�0U[�Y�4�RUt_£{|�YgR9T><�[�~�} Z�R9Y�r w +qTuVXT5RUYgR9~�Z�R9~3 \VgY�vsFxd[�~�}�+^RUY56�R9~�Z�R9VgRU~M Yg[�~�Z�}Fy5RUT]£{|�[�~�}FRU~&6�[�Y_Z�RU~?<zR9YgR9T5VXt�T5~T| w ¨�T5VgRUy®u;+^sFYg}FR9t_VgRUy]yuV37
46587 9 �;:~��
 ��
��� �����=< ���&�����?>@>BA��?>3��# �����
$7R9Y(K# 1uR$%$=K# �E=$ . ¶�s\Z�R�< w tgT]R9Y_V w [q� R9T]~�R9x J T5~�T5VgR . $s^y][�xSRU~ . $RUYW� w |�YgR9~82@Z w t w [q� tWVXYg[�r .Vg[�YgT5RUYWVXRU~ M T5V_VXR9Yg~ w YP<zR9T5VgR9V37w$ w t�¦�RU£{|�RU~�}FR�<�T]RKVB6�T]Y_Z�0U[�~�vw £{|�t_VT]~�,	RUT5y><�y3vsF£{r^R w [��+}FRKVXR9T]y5V7$7T5RUt_RB4�ybvs^£{r^RB6�R9YgZ�R9~ Z�[�Yg£{|SRUT]~>}^RURUT5}F~�RKVXRUt�¦�RU£{|�R9~�~�RKV�0T]~	<fRUy]T5R<�T5}�+\T]R9y]R���[ w Z�YgT]y w VXR9Y w y5R
Ö K# 1uR$ * <10�6�7�|�R J w RUZ�R9Y_�_vsFY_x�T5}FR Ö K; �E�$ * |�sF~@VXY_sFy]y�+FsFy5[�xST]~ w 0UR9Ygy]R9}^V32jZ�RUY_RU~´:�£{r�¨�[�~�r�VgRZ�[�Yg£{| M RUY w Z�RU~ xST5VgRUT]~ w ~�Z�R9Y�+^RUYD<�[�~�Z�R9~ tgT5~�Z [�~�Z T5~ Z�RUY_RU~ ¬ TuVgVXR9y]¨�[�~�r@VXRU~ Z�T]R�}�vs .t_[�~�}Ft5+ w YgT w <�y]R9~ �®�DC\���;�FE [�~�ZHG Z�R94�~�T]RUYWV&6�RUYgZ�RU~87B$7T5RUt_R���~�s^YgZ�~�[�~�} Z�R9Y $ w Y_T w <�y5RU~6�T5YgZ w y]tJIK~�T5£{|�V . +^RUYgt_R9VD09V I/K <fR09RUT5£{|�~�R9V7e:T5~|�sF~@VgYgsFy5yG+Fs^y][�xSRU~ T5t_VT]~!0�6�RUT5Z�T]xSRU~�tgT]s^~ w y]R9Y$ w Ygt_VgRUy5y][�~�}�T]~:��<1<�T]y]Z�[�~�} EA7�xS09[ t_RU|�R9~87sJ�v[�Y)L_RUZ�R9t�Z�T]RUt_RUY�$sFy5[�x�T5~ w 6�RUY_Z�RU~�Z�T]R(:�Yg| w y .Vg[�~�}Ft_}Fy]R9T]£{|�[�~�}^RU~mT]~yHb~@VgRU}FY w y5�+sFY_x �+sFY_xd[�y5T]RUYWV37 :�T5~�R�6�T5£{|@VXT]}^R�:�T5}FRU~�t_£{| w ��V�Z�RUY;J T]~�T5VXR .
MONQPSRUTWVSXZYBT[Y8XQ\/]FN_^



�\���F�§��
������o�U�	����� ��
����	���>��
��������� � �<
�7�  �
$sFy5[�x�R9~ .W¬ R9VX|�sqZ�R�T5t_V2�Z w t_tZ�T]R�:�Yg| w y5VX[�~�}:Z�RUY ¬ w t_tgR [�~�Z§Z�RUtSHbxS¨�[�y]t_RUt w [�£{|�� v[�Y�Z�T5RZ�T5tgr�YgRKVXT]t_T]R9Y_VXR9~ M y5RUT]£{|�[�~�}FRU~�RUYW� v[�y]yuV�t_T]~�Z87

���������������! #"%$'&�(*),+.-/+10�243�57698%:;+=<.>?+10'@A0'BC+12AD/0�EF2A57G'+IHJ5�-KD/:;+1G'G'LA24MN+10�24+1D
O EF2!:;-KEFG'G�PFEFG'LQB�+12ADRBC0':J@A+.-�HS+.TU2A0�:/0�EF2V@4+.-�PF+.-/>?+12A@A+.:;+12XWY+.<.+10'698A2�LA2�Z
M7+12

�ox Z�RU~v�jRUy5y]xST5V_VXRUy5¨�[�~�r@V2�Z�RUY¤xST5V�[O<zR�0UR9T]£{|�~�RKV�6�T]YgZc[�~�Z w y]t w Y_T5Vg|�x�RKVXT5tg£{|�R9t ¬ T5V_VXR9yZ�R9Yt|�sqs^YgZ�T5~ w VXR9~cZ�RUY;:£{r�¨�[�~�r@VXR RUY_x�TuVgVgRUy5V�6�T]YgZ92	T5t_V�Z w t }FY w [¢[�~@VXR9Ygy5RU}^V�Z w Y_}FRUtWVXRUy5y5VgR�jRUy5yG+^sFy][�xSRU~V\ w ~�}^RUsFY_Z�~�R9V7A$7T5RUt_R�0UR9y]y>09RU~@VXY_T]R9Y_VXR��~�sFYgZ�~�[�~�} 6�T5YgZ T5~ Z�R9Y�tgsF}^RU~ w ~�~�VgRU~|�sFxS¨ w tgt_~�s^V w VXT5sF~�<zR�0UR9T]£{|�~�RKV32	Z87 |87�Z�T]R�K w £{|I< w YD09RUy5y]RU~mtgT5~�ZmT]~^] . ¦�T]£{|@Vg[�~�}§x�TuV`_ RUt_V2
a w t_V32j[�~�ZcT]~cb . ¦�T]£{|@Vg[�~�} xST5V�±�s^[�VX|82ed�sFYWVX|²<fR9VXTuVXR9y5V37eHbx $7Y_RUT5Z�T]xSRU~�t_T]sF~ w y]R9~T6�RUY_Z�RU~Z�T5R�K w £{|I< w YD0UR9y]y5RU~ T]~ ` . ¦�T]£{|@VX[�~�} x�TuV*f�s^VgVgsFx [�~�ZIgsF¨j<zR�0UR9T]£{|�~�RKV37B$7T5R<Z�R9~�0�6�RUT<fRU~ w £{|I< w Y_VXR9~µ�jRUy5y]R9~m}^RUxSRUT]~�t w xSRU~v�jRUy5yG@	vw £{|�RU~�xST5V_VXR9y]¨�[�~�r�VgR�|�R9T>QFR9~ R9~@VXtg¨�YgRU£{|�RU~�Z � 2
h 2ji�2�km2�l�sqZ�RUY ( 7 $7T5RdZ�RU~~0�6�RUT�<fRU~ w £{|I< w Y_VgRU~y�jRUy5y]RU~�}^RUxSRUT]~�t w xSR	�jR9y]yG@�vw £{|�Rd| w V¤Z�RU~J y vw £{|�RU~�T]~�| w y5V(±C7
m^RUZ�R~�jRUy]y�@	vw £{|�R�T]tWV £{| w Y w r@VXRUY_T]t_T]RUYWV Z�[�Yg£{|pZ�RU~�:�T5~�|�RUTuVXt . Kos^Ygx w y]R9~I+^RUr@VXs^Y´�k [�~�Z Z�RU~:�T]~�|�RUT5VgtgY_T]£{|@VX[�~�}FtP+^RUr@VXsFY �n RU~@VXy w ~�}>Z�R9Y�$RUYD<�T]~�Z�[�~�}Ftgy5T]~�T5Rq0 6�R9T]R9Y��jR9y]y5x�TuVgVXR9y]¨�[�~�r@VXR=7=Hbx$7YgR9T]Z�T5x�R9~�tgT5sF~ w y5RU~·<fRUY_RU£{|�~�R9~ tgT5£{| Z�RUY-J ybvw £{|�RU~�T5~�| w yuV:tgs 6�T]R�Z�RUY-KosFY_x w y]RU~z+^RUr@VXsFYy�kxST5V;%oT]yu�+R:Z�RUtd$R9r�VgsFYg¨�Ygs\Z�[�r@VXR9tdZ�RUY;<zR9T]Z�R9~·$7T w }^sF~ w y�+FRUYP<�T]~�Z�[�~�}Ft5+FR9r�VgsFYgR9~ T5~�~�R9Yg| w yG<Z�R9Y*<fR9VXY w £{|@VXRKVXRU~&J ybvw £{|�R=7s$ w tF�jRUy5yG+Fs^y][�xSRU~o\ 6�T]YgZ�T]x �¦6�RUT5Z�T]xSRU~�tgT]s^~ w y]R9~>x�TuVgVgRUy]t�Z�RUt|�YgR9[10U¨�Y_sqZ�[�r@VXRUt Z�RUYm$7T w }Fs^~ w yG+^RUYP<�T]~�Z�[�~�}Ft5+FRUr@VgsFYgR9~L0 6�T]tg£{|�RU~dZ�R9~��jRUy5y]RU£{r�¨�[�~�r@VXRU~�[�~�ZT]x $7Y_RUT5Z�T]xSRU~�t_T]sF~ w y]R9~ w [�t Z�RUY  \[�x�xSR�+FsF~	0 6 vsFy5��,	R9VgY w R9Z�RUY_~t<fRUYgR9£{|�~�RKV32Ft_T]RU|�R�;>= � *"�qpC �zueG�ox RUT]~�R§rHsF~�t_T]t_VgRU~@VXR§[�~�Z%r^s^~�tgR9YP+ w VXT�+FR!J�sFYgx�[�y]T5RUYg[�~�}�Z�R9Y�09[ y3vsFtgR9~�Z�R9~ M y]R9T]£{|�[�~�}^RU~0U[�}FR�6�vw |�Ygy5RUT]tWVXR9~82Fxmv[�tgt_RU~SZ�T]R(,	RUT]y�+FsFy5[�xST]~ w Z w t}FRUt w x�VgRo¦�RU£{|�RU~�}FR�<�T]RKV�RUT]~�~�RU|�xSRU~92FtgsZ w t_t�Z�T5R  \[�x�xSR:Z�RUYL,�R9T]y�+FsFy5[�x�T5~ w Z w t M RUt w x�VD+^sFy][�xSRU~cR9Yg}FTG<�V37 ) RUT5VgRUY_|�T]~cxd[�t_t�Z�T5RJ y vw £{|�R�0�6�T5tg£{|�R9~0 6�R9T ,	RUT5yG+^sFy][�xST]~ w � v[�YB<fRUT5Z�R�<zR9~ w £{|I< w YWVXR9~��jR9y]y]R9~ T]Z�R9~@VXT]t_£{|�t_RUT5~87



 « �������U��
R �\�§� � �<
R
�W������
�� �i
R
����	� 

��
465�
 9�3�����������3������������� ����� � >@>����# ��������� ����� ����!#"$���&%�?>'����(*)T�����
+BVËUBV5W ,I]*lAa®_FY�k�`.- PFY\h ^�a Y0/?Y\d�k�`ol1[�]�_fpA_F`5a bNc¦d([�]�_fa ]
$7T5Rq09[�ybvsFt_RU~�Z�R9~ ¨ w YWVXT]R9y]y5RU~&$7TuhjR9YgR9~�VgT w y5}Fy]R9T]£{|�[�~�}^RU~:Z�RUY*Hbx�¨�[�y]tgR9Yg| w y5VX[�~�}�[�~�Z Z�RUY�Vg[�Y .<�[�y]R9~�VgRU~{,�Y w ~�t_¨zsFYWVX}Fy5RUT5£{|\[�~�}FRU~�<fRUtWVXRU|�RU~ w [�t�RUT]~�RUx 09RUT5V w <�| vw ~�}FT]}^RU~�,	RUYgx!2�RUT5~�RUx r^sF~ .+^RUr@VXT�+FR9~ [�~�ZmRUT5~�RUx Z�Tuhj[�tgTG+^RU~~,�Y w ~�t_¨zsFYWVgVgRUYgx tgs 6�T]R w [�t¤Z�R9x�6�[�RUy]yuVXR9Ygx!7j��[q�+}FYg[�~�ZT5|�YgR9Y vw |�~�y5T]£{|�R9~3 \VgYg[�r@VX[�Yq6�T]Y_Z<T5x��+sFy]}FR9~�Z�R9~<Z�R9Yq,	Y w ~�tg¨fsFY_V�RUT]~�RUY w y]y5}FRUxSRUT5~�RU~T:�Yg| w y .Vg[�~�}Ft_}FY�vs=QFR�1?<fRUt_£{|�YgT5R<fRU~87���[��	Z�T5R�,�Y w ~�t_¨zsFYWVX}Fy5RUT5£{|\[�~�}�� v[�Y�Z�RU~T$ w xS¨�� +Fs^y][�xSRU~ w ~�VgRUT5yGy6�T5YgZ�}FR9tgsF~�Z�RUY_VT5~T| w ¨�T5VgRUy�EA7  RUT5~�}FR9} w ~�}FR9~87$7T5RC,	Y w ~�t_¨zs^Y_VX}^y]RUT5£{|�[�~�}�� v[�Y�Z�T5R(:Y_| w yuVX[�~�}^tg}FY¡vs�QFR21 y w [�VXRKV�x�TuV�RUT5~�RUx w y]y5}FRUxSRUT5~�RU~;$7T5� .�+[�tgT]s^~�tgrHsqR43�09T]R9~�VgRU~65�¯

' Ö & 1 *'�( ¤ ' Ö &F�\) 1 *'�¥ ) , ''1¥ ) � 5 ' 1'1¥ )\  ¤�7 � Õ Ö EA7�x *4�RUT�RUT5~�RUx�J T5~�T5VgR . $s^y][�xSRU~ . $RUYW� w |�YgR9~�6�T]Y_Z�Z�T]R M y5RUT]£{|�[�~�}�EA7�x�v[A<zR9Y L_RUZ�RUt T5~;| w ¨�T5VXR9y\EA7Gx<fRUt_£{|�YgT5R<fRU~�R�,�R9T]yG+^sFy][�x�R9~�T5~�VgRU}FY_T]R9Y_V37s$ w <fRUTBT5t_V�R9tC0�6�RU£{r�x<vw QFT5}12qZ�T]R�$sFy][�xSRU~�T]~@VXR9}FY w y5RZ�RUt	r^sF~z+FR9r@VXTG+^RU~>[�~�Z�Z�Tuhj[�t_TG+^RU~;,	RUY_x�t	Z�[�Y_£{|��o~I6�RU~�Z�[�~�}�Z�R9tmHb~@VXR9}FY w y]t w V�0UR9t +^sF~ M w [1QT5~98�<zR9YP@	vw £{|�RU~�T5~�VgRU}FY w y]R�09[%v[A<zR9Y_� v[�|�Y_RU~8¯
''�(;:=< & 1�>Q\ ¤ :@? & 1 �\)�A k ) >w± , :=? 5 ' 1'1¥ ) k ) >s± ¤ :=< 7 � >U\ Õ Ö EA7�u *$7T5R(Hb~�VgRU}FY w VXT5sF~ST]t_Vf<fRUTfZ�RU~S$sFy][�x�R9~�T]~@VXR9}FY w y]RU~�v[A<zR9Y�Z�T5R}^RUt w x�VXR��jRUy5y]R�[ [�~�Z-<fRUTBZ�R9~8�<fRUY5@ vw £{|�R9~�T]~@VXR9}FY w y]RU~ v[1<zR9Y7Z�T5R�}FR9t w x�VgR	J y vw £{|�R	± Z�R9t�,�R9T]y�+FsFy5[�x�R9~�tZ�[�Yg£{|A0U[�� v[�|�YgRU~97$7T5R�Hb~@VXRU}^Y w ~�Z�RU~<Z�RUY	8�<fRUY5@ vw £{|�R9~�T]~@VgRU}FY w y]R�6�RUY_Z�RU~ w y]tSJ y v[�tgtgRCB�<zR�0UR9T]£{|�~�RKV32\6�s=<zR9T�BEDZ�RU~§r^sF~z+FR9r@VXTG+^RU~�[�~�ZFB 2 Z�R9~�Z�T5hz[�tgT�+FRU~!J y5[�tgt�Z w YgtWVXRUy5y5V¯

B D , & 1 �q) k ) G B 2 , 5 ' 1'1¥ ) A k ) Õ Ö EA7 E *4�T]tC09[§Z�T]RUt_RUx  \£{|�YgTuVgVC6�[�Y_Z�RU~§r^R9T]~�R w ¨�¨�Ygs¡JqT]x w VgTG+FR9~ ¬ s\Z�RUy5y]T5RUYg[�~�}FRU~�+FRUY56�R9~�Z�RKV37e$7T]Rw y]y]}^RUxSRUT]~�R���[�tg} w ~�}Ftg}Fy5RUT5£{|\[�~�}	6�[�YgZ�R Z�[�Y_£{|<x w VX|�RUx w VXT5tg£{|�RH87¨fRUY w VXT5sF~�RU~�T5~§R9T]~�R��{v[�YZ�T]R�6�RUT5VgRUY_RL4�RU| w ~�Z�y][�~�}	<zR9tgtgR9Yo}^RURUT5}F~�RKVXR�J�sFYgx�}FR<�Y w £{|@V37
+BVËUBVËU Iµa®Y�a®ced�]S[�]�_O^�a®YKJIN;a®YMLONk�ced�a"]QP~[�]�^SRmP*`5[�hOa ]�b5]*l1a®_fY�k�`5a
Jov[�YiRUT5~�R�rHsF~�tgT5t_VgRU~@VXRS4�R9YgRU£{|�~\[�~�}�Z�R9Y�T]~@VXR9}FY w y]RU~;,�R9YgxSR�xd[�tgt�Z w t�+FR9YP6�RU~�Z�RKVXRo¦R9£{|�RU~ .~�R9V�0�Z�T]R*4�RUZ�T]~�}F[�~�}FRU~�RUY_�{v[�y]y]R9~82�Z w t_tiZ�T5R*,	RUT]y�+FsFy5[�xST]~ w Z w ti}FRUt w x�VgR*<fR9VXY w £{|@VXRKVXR M R<�T5R9V



�\� ���§�7�W� �C
o
��	�W�q��
R
 � � �  �
+Fs^y]y]tWVnvw ~�Z�T]} w [�tW� v[�y]y5RU~ [�~�Z>tgT5£{|dZ w <fRUT\~�T5£{|�V�v[1<fRUYgy w ¨�¨fRU~87E$7T5RC�jR9y]yG@�vw £{|�RU~L0�6�RUT5RUY�<fRU~ w £{| .< w YWVXR9Yt:�y]R9x�R9~�VgR�xmv[�t_tgRU~¢RUT]~�Z�RU[�VgT]}§Z�R94�~�T]R9Y_Vdt_RUT5~87®Hbt_VdZ w YHv[1<fRUY�|�T]~ w [�t tgT]£{|�RUYg}^RUt_VgRUy5y5V32Z w t_t7Z�R9Y�J y5[�tgt�2BZ�RUY w [�t�R9T]~�R9Y�J�ybvw £{|�R w [�tWVXY_T5VgV2�}FRU~ w [<t_s T]~§Z w tq<zR9~ w £{|I< w YWVXRt:�y5RUxSRU~@VRUT5~@VXYgTuVgV2w6�T]Y_Z�Z w t�$RUYW� w |�YgR9~ w y]t�rHsF~�tgR9YP+ w VgTG+�<fR09RUT]£{|�~�R9V7HbxD�+sFy5}FRU~�Z�RU~	6�T]Y_Z:t_VXR9y]y�+FRUYWVXY_R9VXR9~�Z:� v[�Y w y]y5RC,	RUT]y�@ vw £{|�R9~:RUT]~�RUtf|�sF~@VXYgs^y]yG+^sFy][�x�R9~�t�~�[�YZ�T5RYgR9¨�Y vw tgRU~@V w VXT�+FR{�jRUy5yG@ vw £{|�R h <fR9VgY w £{|@VXRKV37�$7T5RqHb~q�+sFYgx w VXT5sF~�R9~ w ~ Z�R9~ w ~�Z�R9YgR9~  qRUTuVXRU~ Z�RUt4�T5y w ~109RUy5RUxSRU~@VXt�R9Yg}FR�<zR9~�t_T]£{|§Z�[�Y_£{|�R9T]~�R7$R9Y_V w [�tg£{|�[�~�}�Z�RUY(Hb~�Z�T>0UR9t7
���������
	���� ��������������� ��� �$7T]R>R J w r@VXR:��[�t56�R9Y_Vg[�~�}<Z�RUYC8�<zR9YP@ vw £{|�RU~�T5~�VgRU}FY w y]R�T]~ M y5RUT5£{|\[�~�}�EA7�u T5t_V�~�[�Y¤x vsF}Fy5T]£{|826�RU~�~�Z�T5RL09[<T5~�VgRU}FY_T]R9YgRU~�Z�R $R9Y_VgRUT]y5[�~�} w [��iZ�RUYo}FRUt w x�VXR9~�J y vw £{|�R{<zR9r w ~�~@V�T5t_V79�j[�Y�4�R .t_VgT]xSxd[�~�}>Z�RUtSJ y][�tgtgR9t�tgT]~�Z§Z w x�TuVB0�6�RUT��o~�~ w |�xSRU~�R9Y_�+sFY_Z�RUY_y]T]£{|9¯��j[�x�R9T]~�R9~�xd[�tgt�Z�T5Rw ¨�Y_T]sFY_T�[�~I<zR9r w ~�~@VXR�$R9Y_VgRUT]y5[�~�} Z�[�Y_£{| RUT]~�R w ~ w yG'�VXT5tg£{|�RqJ�[�~�r@VXT5sF~82�Z�T5RoZ�[�Yg£{| R9T]~�RosqZ�R9YxSRU|�Y_RUYgR  \V^v[�V�09t_VgRUy]y5RU~>Z�RK4�~�T5RUY_VT5t_V2 w ~�}FR9~�vw |�R9Y_V�6�RUY_Z�RU~87s�j[�x 0�6�RUTuVXR9~�xmv[�tgt_RU~SZ�T]RC) RUY .VXR w ~ Z�T5RUt_RU~6 \V^v[�V�09t_VgRUy]y5RU~�Z�[�Yg£{| }FRUR9T]}F~�RKVXRqHb~�VgRUY_¨zsFy w VXT5sF~�t w y]}Fs^YgT5Vg|�xSRU~ w [�t�Z�R9~-) RUY_VgRU~w ~§Z�RU~�jRUy5y]xST5V_VXRUy5¨�[�~�r@VgRU~�<zR9t_VXT5x�x�VC6�R9YgZ�R9~87J v[�YSZ w t +Fs^Ygy]T5RU}FR9~�Z�R $RUYW� w |�Y_RU~ 6�T5YgZ w ~�}FR9~�sFxSx�R9~82iZ w t_t Z�R9Y�T5~@VXRU}^Y w y5RTJ y][�t_t�Z�[�Yg£{|Z�T5R?,	RUT5yG@ vw £{|�R�±��:Z�[�Y_£{| RUT5~�RU~ ¬ T5V_VXRUy�6�R9Y_VSYgR9¨�Y vw tgRU~@VgT]RUYWV�6�T5YgZ82Z�R9Y T5~ Z�R9Y ¬ TuVgVgR§Z�RUY�jRUy5yG@	vw £{|�R�Z�R94�~�T]R9Y_V�T]tWV3¯

��� , :@? � B�>s± , B � ±��"! B#��±�� Õ Ö EA7  *$7T]R9tgR>�o~�~ w |�xSR:RU~@VXt_¨�YgT5£{|@V�R9T]~�R9Y M R9~ w [�T5}Fr^R9T5V�0 6�R9T5VgRUYC87YgZ�~�[�~�}A296 w tL<fRUZ�R9[�VXRKV32�Z w tgttgT5£{|>Z�RUYmJ�RU|�y5RUY <zR9TqR9T]~�R9Y	$R9YgZ�sF¨�¨zR9y][�~�}�Z�RUY���[A@	vs^tg[�~�}q+qT5RUYWVXRUyuV37E$ w t"��Ygs�<�y5RUx YgR9Z�[109T]RUYWVtgT5£{|c~\[�~ w [q��Z�T]R	4�R9t_VgT]xSxd[�~�} Z�R9t�J y][�tgtgR9t B$�7T5x �jR9y]y�@	vw £{|�R9~�x�TuVgVgRUy]¨�[�~�r@V37e:�t�6�T]Y_ZmT5~Z�R9~| w ¨�TuVXR9y]~�EA7�uw7  [�~�Z�EA7 us7 ! Z�T5tgr�[�VXT5RUYWV37
%'& �)(�* ��������������� ��� �$7RUY�T]~@VXR9}FY w y]R 6�[�RUy]y . <10�6�7� qRU~�rHRU~@VXR9Ygx,+.- T5x ,	RUT5yG+^sFy][�xSRU~ [ RUYg}^T><�V�tgT5£{| w y]t¤$sFy][ .xSRU~�T5~�VgRU}FY w y�v[A<zR9Y Z w t�,	RUT5yG+Fs^y][�xSRU~87! qRKV�09V�x w ~ Z�T5R�: JqT]t_VgRU~10�R9T]~�R9t YgR9¨�Y�vw t_RU~@V w VXTG+^RU~¬ TuVgVXR9yG6�RUYWVXt 7 -²+Fs^~ 7 T5x �jR9y]y]xST5V_VXR9y]¨�[�~�r�V�+^sFY w [�t2�tgsSRUY_}FT><qV�tgT5£{|8¯

+'- , : < 7 >Q\/! 7 -`\ Õ Ö EA7 ! *$7T]R M R9~ w [�T5}Fr^R9T5ViZ�T]RUt_RUY��o~�~ w |�xSR�T5t_V�0 6�R9T5VXR9Y 87YgZ�~�[�~�}A2=6�R9~�~X[ T]~�Z�RUY ¬ TuVgVgR�Z�RUYf�jR9y]y5RZ�RK4�~�T]R9Y_V¤T5t_V�[�~�Z~6�RU~�~ 7 rHsF~�t_V w ~@V sqZ�R9Y7y]T5~�R w Yq+FR9Y�vw ~�Z�RUY_y]T]£{|cT5t_V37¦Hb~�tD<fRUt_sF~�Z�R9YgRST]tWV�<zR9TZ�T5RUtgR9Y���¨�¨�Ygs¡JqT]x w VXT5sF~ r^R9T]~�R�Hb~@VgRUYg¨fsFy w VXT5sF~ R9Y_�+sFY_Z�RUY_y]T]£{|92�Z w Z�R9Y�[�~�xST5VgVgRUyG< w Yf<zR9r w ~�~@VXR) RUY_V w x �jRUy5y]xST5VgVgRUy5¨�[�~�r@Vf+FRUY56�R9~�Z�RKVq6�T5YgZ87



!R§ �������U��
R �\�§� � �<
R
�W������
�� �i
R
����	� 

��
+BVËUBV + ������Y�P���b5hOkml1b�P*] ^�a®Y XZY�k�^�b5a ]*lAa"]
$7T5R��¨�¨�Y_s¡J�T5x w VXT]s^~�Z�R9tiZ�Tuhj[�t_TG+^RU~;,	RUY_x�t [�~�ZdZ�R9t�$7Yg[�£{r\}^Y w Z�T5RU~@VXR9~dT]~�Z�RU~;Hbx�¨�[�y]tg}^y]RUT .£{|�[�~�}FRU~mRUYW�+sFYgZ�R9Y_V¤Z�T5R 4�RUY_RU£{|�~�[�~�}<RUT5~�RUYSvs^Y_VXy5T]£{|�R9~���<�y5RUTuVX[�~�} T]xg�jR9y]y5x�TuVgVXR9y]¨�[�~�r@V [ 7$7T5RUt_RF6�T]Y_Z�xST5V_VXRUy5t�Z�RUt  w V�0UR9tm+Fs^~ M w [AQ7x�TuV	RUT]~�RUx 8�<zR9YP@	vw £{|�RU~�T5~�VgRU}FY w y w ¨�¨�Ygs¡JqT]xST]R9Y_V¯

� ' 1'1¥ L   - !��	� 1 � k L ± �\ G 
 , �;�.h�� i � k � l � ( Õ Ö EA7 " *4�RUTfZ�RUY*4�RUtWVXT]xSxd[�~�} Z�RUt28�<fRUYP@�vw £{|�RU~�T]~@VXR9}FY w y5t�T5~ M y]R9T]£{|�[�~�}�EA7 "�xd[�t_t�Z�R9YF) RUYWV 1 � T5x�jR9y]y�@	vw £{|�R9~�x�TuVgVgRUy]¨�[�~�r@V�Z�R9Y;J y3vw £{|�R 
 <zR9r w ~�~@V�t_RUT]~97":�Y{6�T]YgZ x�TuV{%oT5y5�+R:RUT5~�RUY y]T5~�R w Y_RU~Hb~@VgRUYg¨fsFy w VXT5sF~ Ö ¶C$% �� * <zR9t_VgT]xSx�V37AJ�v[�Y 
 , h y w [�VXRKVQ1 � ¯
1 � ,� � 1�� ¤ Ö x �� � * 1 - Õ Ö EA7�� *$7R9YBHb~@VXRUY_¨zs^y w VgT]sF~�tW� w r@VXsFY  �*<zR9YgRU£{|�~�R9VotgT5£{|§xST5V�Z�RUx 87YWVXtP+^RUr@VXs^Y-�� 0U[8¯

 � , �� � � �� -�� � � �� - Õ Ö EA7¬« *$7T5R�4�R9YgRU£{|�~\[�~�}�+^sF~�1 � �{v[�Y�Z�T]R w ~�Z�RUYgR9~��jR9y]y�@	vw £{|�R9~T6�T5YgZ w ~ w y]sF}dZ�[�Yg£{|�}^R9� v[�|�YWV37
+BVËUBV�� � b5p��(Y�a l1bNp1bNa Y\[�]�_�^�a®Y���PF]Cn*a��Cl�bonFa"]��T` N[�pApwa
$7R9Y�T5~ M y5RUT5£{|\[�~�}>EA7 E�Z�RK4�~�T]R9Y_VgR7r^sF~z+^RUr@VXT�+FR{J y][�tgt�R9T]~�R9Y w y5y]}FR9x�R9T]~�R9~S$ w Y_T w <�y]R	1§Z�[�Y_£{|Z�T]R;�jRUy]y�@	vw £{|�R h <fRUt_£{|�YgR9T><�V�Z�RU~�,	Y w ~�tg¨fsFY_VS+FsF~�1mxST5V�Z�R9x= \VgYgsFx:�+RUy5Z87 ¬ TuV M y]R9T]£{|�[�~�}Ew7  RUY_}FT><qV�tgT5£{|�Z�R9Y(J y][�tgtB0U[9¯

� D� , : ? � &CA 1!��;A �kH>s± ! &�����M1 � Õ Ö EA7¬� *$ w tC��Ygs\Z�[�r@V & � �����T]tWV�Z�R9Y ¬ w t_tgRU~�t_VXY_sFx!2�Z�R9Ydv[1<fRUY�Z�T5R��jR9y]yG@�vw £{|�R h VgYgTuVgV37w$7T]R��¨�¨�Ygs¡JqT .x w VgT]sF~�Z�RUY M RUxST]t_£{|�Z�T]£{|@VgR�xd[�tgt�|�T]RUY�tgs:RUYW�+sFy]}FR9~82�Z w tgt�Z�T5R ¬ w t_tgR9~�RUY_| w y5Vg[�~�}:}FR 6�vw |�Y .y5RUT5t_VXRKV�6�T]Y_Z87®$7T]Rt|¤s^~�VgT]~�[�TuVnvw Vgtg}Fy5RUT]£{|�[�~�} � v[�Y¤RUT5~vJ�y][�T5Z�+ w YgT w <�y]R9Y�$7T]£{|@VgR 6�[�YgZ�R:Z�[�Y_£{|Z�T]Rq4�R09T]RU|�[�~�}�� v[�Y�Z�RU~ $sFy5[�xSRU~�tWVXYgs^x�[�~�Z Z�T]R�,	Y w ~�tg¨fsFY_Vg}Fy]R9T]£{|�[�~�}¤� v[�Y�Z�RU~�$ w x�¨�� +^s .y5[�xSRU~ w ~@VgRUT]y G�RUYgt_R9VD09V37w$ w |�R9Y�6�T]YgZ:Z�T5RS$7T]£{|@VXR & �T]~:��<�| vw ~�}FT5}Fr^R9T5VZ�R9t�$sFy5[�xSRU~ w ~@VgRUT]y5tG �C<fRUY_RU£{|�~�RKV3¯
& � , G � &�� ¤ Ö x � G � * & � Õ Ö EA7�x § *o �"!$#�%'& N P ])( \UT+*-,/. N0(FNQP X1, PSR-2 X43SN65 N



�\� ���§�7�W� �C
o
��	�W�q��
R
 � � � ! x
$7T]R�$RUY56�R9~�Z�[�~�} Z�T]R9tgRUY M y]RUT5£{|�[�~�}¢} w Y w ~@VgT]RUYWV:Z�T]R ¬ w t_tgR9~�RUY_| w y5Vg[�~�} w ~IZ�R9~��jRUy5yG@	vw .£{|�R9~82�Z�T]R�:�Y_x�TuVgVXy5[�~�} Z�RUtq�jR9y]yG@�vw £{|�RU~z6�RUYWVXRUt�G �*6�T]Y_Z T]~T| w ¨�TuVXR9yjEA7  RUY_ybvw [�VgRUYWV37 ����*6�T5YgZ0U[�~�vw £{|�tWV w y5tB<zR9r w ~�~@V w ~�}FR9~�sFxSx�R9~87$7T]RVXY w ~�t_¨zsFYWVXT5RUY_VgR M Y¡vs�QFR 1 �	t_VXR9|@V�t_VgRUy]y�+FR9Y_VXY_R9VgRU~�Z��{v[�Y�Z�T5R M RUt_£{|z6�T]~�Z�T5}Fr^R9T5Vgtgr^s^x�¨fsF~�R9~ .VXR9~�[�~�Z Z�T5R�,�[�YD<�[�y5RU~109}FY�vs=QFRU~§` [�~�Z a 7�$7T]Ro��[��+} w <zRq<zR9t_VgRU|@V~\[�~ Z w YgT5~82\Z�T]R M Y�vs=QFR�1��w [���Z�RUx��jR9y]yG@�vw £{|�RU~�x�TuVgVXR9y]¨�[�~�r@V Z�[�Y_£{|dRUT5~�R}FRUR9T]}F~�R9VXRfHb~@VXR9Yg¨fsFy w VgT]sF~�tP+Fs^Ygtg£{|�YgT5��V w [�t	Z�RU~0UR9y]yG0URU~@VgYgT]R9Y_VgRU~�)¢R9Y_VgRU~�Z�RUY	[�x�y5T]R9}FRU~�Z�RU~�,	RUT]y�+FsFy5[�xST]~ w 09[L<fRUtWVXT5x�xSRU~87�)pT]R��il�?\l � (	l	AC «zueG +FR9YgZ�R9[�VXy5T]£{|@V32BT5t_V�}FY_[�~�Z�t¡vw V�09y]T]£{|§Z�T5R M RU~ w [�T]}^r^RUTuV�Z�R9YqHb~@VXR9Yg¨fsFy w VXT]s^~ }FRU}FR9~�ybvw [�4�} 0U[T]|�YgRUY�~�[�xSRUY_T]t_£{|�RU~  \V w <�T]y5T5Vnvw V37
� & ��� ��� ������� ( ��� � & �������#�������

:�T]~�$RUYW� w |�Y_RU~~0U[�Y¤��¨�¨�Ygs¡JqT]x w VXT5sF~�¨ w Y_VXT5RUy5y]RUY�$7T5hzRUY_RU~@VXT w y]}Fy5RUT5£{|\[�~�}FRU~T6�T]Y_Z w y]t�rHsF~�tgT .t_VgRU~@V{<zR�0UR9T]£{|�~�RKV3286�RU~�~v<zR9TiRUT5~�RUY�<fRUy5T]R�<�T]}FR9~<$RUYW�+RUT5~�RUY_[�~�}�Z�RUt ¦�RU£{|�R9~�}FTuVgVXR9Ygt�Z�T5R>~�[ .xSRUYgT5tg£{|�Rq}�vsFtg[�~�}�T5~�Z�T]R�RKJ w r@VXR�}�vsFtg[�~�}�Z�R9Y�Z�T]tgr�Y_R9VXT5tgT5RUY_VgRU~�$7T5hzRUY_RU~@VXT w y]}Fy5RUT5£{|\[�~�}�v[1<fRUY .}FR9|�V7I$7T]R9t�<zR9T]~�| w y5VgR9V32HZ w t_t�Z�RUY��<A<�Yg[�£{|q�+RU|�y5RUY2@Z�RUY�<fRUT�R9T]~�R9Y�, w '\y]sFY_YgR9T]|�R9~�RU~@Vo6�T]£{r�y5[�~�}w y5tR9T]~!,�R9Ygx |�vsF|�RUYgR9Y�87Y_Z�~�[�~�}-<fR09RUT5£{|�~�R9VS6�T]Y_Z82�<fRUT®<zR9y]T5R<�T5}d�+RUT]~�RUY���[A@�vsFtg[�~�} }FR9}FRU~Ko[�y]y	}FRU|@V37¦$7T]R9tgR9Yo�q<1<�Yg[�£{|��+RU|�y5RUY7| w V�R9T]~�R vw |�~�y5T]£{|�RLJ�sFYgx 6�T5R�Z�R9Y�Z�Tuhj[�tgTG+^R;,	RUY_x¥Z�RUY$7T5hzRUY_RU~@VXT w y]}^y]RUT5£{|�[�~�}12�t_smZ w tgt:x w ~ RUT5~ $RUY_� w |�YgR9~%xST5V�RUT5~�RUx }FYgs�Q^RU~ ��<A<�Yg[�£{|q�+RU|�y5RUYw y5tSZ�T5hz[�tgT�+·<zR�0UR9T]£{|�~�RKV37fHbx J w y]y5R Z�RUYS��¨�¨�Ygs¡JqT]x w VXT5sF~ Z�RUYSr^s^~I+^RUr@VXT�+FR9~j,�R9YgxSR�xd[�tgtZ w t�Hb~@VXR9Yg¨fsFy w VXT]s^~�tP+^RUY_� w |�YgR9~�<zR9Ti�+RUT]~�RUY�6�RUYgZ�RU~�Z�R9Y��o[A@	vsFt_[�~�}§tgsFxST5V�Z�RU~mr^s^~I+^RUr@VXT�+FR9~,	RUYgx x<vsF}Fy5T]£{|�tWV>}FR9~ w [µ6�T]RUZ�RUYg}^R<fRU~87�$ w Y w ~ r�~iv[�¨���VStgT5£{| w [�£{| Z�T]R!4�RUZ�T]~�}F[�~�}12iZ w tgtZ�R9Y�J y][�t_t2 Z�RUY w [�t�RUT]~�RUY{�jRUy5y]R w [�t_VgYgTuVgV32fT]~�Z�T]Rt<fRU~ w £{|s< w Y_VgR��jRUy]y5R�R9T]~@VXY_T5VgV2zt_T]R9|�R w [�£{|
	(�BA�
@=���BA �����BA�=��� C E�ueGÎ7
$7RUY;4�RU}^YgT5h Z�RUYt|�sF~�tgT]tWVXR9~10 T5t_V�RU~�}�xST5V Z�R9x�Z�RUY;|¤s^~I+^RUY_}FRU~10&+^RUYP<�[�~�Z�R9~87�$7T5R-|�sF~ .+FR9Yg}FR9~10m}FRU|@V w [�t Z�RU~  \V w <�T]y]TuVnvw VgtgR9T]}FR9~�tg£{| w ��VXRU~ Z�RUtT$7T5tgr�YgRKVXT5tgT]R9Yg[�~�}FtP+^RUY_� w |�YgR9~�t |�RUY .+Fs^Yd[�~�Z·<fRUT5~�| w yuVXR9V2�Z w tgt>Z�T]R Z�T]tgr�Y_R9VXT5tgT5RUY_VgR-$7TuhjR9YgR9~�VgT w y5}Fy]R9T]£{|�[�~�}T<fRUT�RUT]~�RUx <zR9y]T5R<�T5}�+RUT5~�RU~ M T5V_VXR9Y;<�T5t w [��Z�T5R ¦[�~�Z�[�~�}^t_�+RU|�y]RUY�T]~ Z�T5R RKJ w r@VgR?$7TuhjR9YgR9~�VgT w y5}Fy]R9T]£{|�[�~�} v[1<fRUY .}FR9|�V7�:�T]~�R }FRU~ w [�R �o~ w yG'\t_R T]tWVdT]~¢Z�RUY>¦�RU}^RUy�~�[�Y�� v[�YdRUT5~�� w £{|�RR2 y5T]~�R w YgR�|�sF~z+FRUr@VgT]sF~�t .$7T5hz[�t_T]sF~�t_¨�Ygs=<�y]R9x�Rox�vsF}^y]T]£{|97
Hb~ Z�RUY ��Y w J�T5t 6�T]Y_Z Z�T]R |�sF~z+^RUYg}^RU~10¥~ w £{|�}^R�6�T]R9tgR9~82 T]~�Z�RUx Z�T]R K w +\T5RUY .  \VXs^r^RUt .M y]RUT5£{|�[�~�}FR9~ w [��	RUT5~�RUY  qRUY_T]R�+^sF~�tP'\t_VgRUx w VXT5tg£{|�+FR9Y_�+RUT5~�RUYWVXR9~�¦R9£{|�RU~�~�R9V�09RU~�}FRUy3vsFt_VF6�R9Y .Z�R9~87 v��~�Z�RUYWV:tgT]£{| Z�T5R&}�vsFt_[�~�}²<zR9T�R9T]~�R9Y;6�R9T5VgRUYgR9~ $RUY_�+R9T]~�R9Yg[�~�}�~�T]£{|@V>xSRU|�Y�2"6�T5YgZ tgT5Rw y5t�}FT5V_VXRUY_[�~ w <�|�vw ~�}FT5}&<fR0UR9T]£{|�~�R9V37®:�T5~�R:tP'\t_VgRUx w VXT5tg£{|�R>$RUYW�+RUT5~�RUY_[�~�}§Z�RUtL�jRUTuVXt_£{|�YgTuVgVXR9t� v[�|�YWV <zR9T�R9T]~�R9x r^s^~I+^RUY_}FRU~@VXR9~ $R9Y_� w |�Y_RU~·09[%R9T]~�R9Yt0UR9T5Vgtg£{|�Y_T5VgVg[�~ w <�|�vw ~�}FT5}FRU~´}�vs^tg[�~�}A7$7T]R���s^VgRU~10R2�xST5V�Z�R9Y�Z�RUYCJBR9|�y]R9YF<fRUTzRUT5~�RUY�$RUYgZ�sF¨�¨fRUy][�~�}�Z�R9Y���[w@	vsFtg[�~�}>}FRUY_T]~�}^RUY�6�T]YgZ926�T]Y_Z w y]tQ87YgZ�~\[�~�}:Z�RUt�$RUYW� w |�YgR9~�t(<zR�0UR9T]£{|�~�RKV37KoT5£{|@V�} w ~10or^sFY_YgR9r�VB6�T5YgZ�s^��V�Z�R9Y(�j[�tWV w ~�Z R9T]~�R9Y�TuVXRUY w VXT�+FR9~&}�vsFtg[�~�} w y]tF|�sF~z+FR9Yg}FR9~10�<zR .0UR9T]£{|�~�R9V37  qs Z�R94�~�T5RUYWV�x w ~<R9T]~|¤s^~I+^RUY_}FRU~109r�YgT5VgRUY_T][�x!2B[�~@VXRUYoZ w toZ�T]R�¦R9tgT5Z�[�RU~�Z�RUYq0U[ybvs^tgRU~�Z�RU~ M y]R9T]£{|�[�~�}FR9~<� w y5y]RU~�xmv[�tgtgR9~82jZ w x�TuV�Z�RUY�H3VgRUY w VXT]s^~�tg¨�Y_s�0UR9tgt w y]t�<fRUR9~�Z�RKV w ~�}FR .tgR9|�RU~!6�R9YgZ�R9~<r w ~�~97



! u �������U��
R �\�§� � �<
R
�W������
�� �i
R
����	� 

��
����� & * ��(����'( ��� � ����� � �#��� ��� ����� & � � �#� & �4�RUTBZ�RUY" \VgYgsFx w [�� . Hb~@VXRUY_¨zs^y w VgT]sF~ Ö ��$% 
	 * 6�T]YgZSZ�R9Y�}FR9tg[�£{|@VgRq) RUY_V 1 � w <�|�vw ~�}^T]}�+FsF~�Z�RUYw ~IZ�R9Y&�jR9y]yG@�vw £{|�R�+FsFY_|�RUY_Ygt_£{|�RU~�Z�RU~ M R9tg£{|z6�T]~�Z�T]}FrHRUTuV Z�[�Yg£{|IZ�RU~ tWVXYgs^x w [q�7}FR9y]RU}^RU~�R9~�jR9y]y�6�R9Y_V w ~�}FR9~�vw |�R9Y_V7eHbx R9~�}Fy]T5tg£{|�R9~3 q¨�Y w £{|�Y w [�x 6�[�Y_Z�R�|�T5RUYW� v[�YoZ�RUYq4�RU}FY_T5h I �o¨z6�T]~�Z$7TuhjR9YgR9~�£UT5~�}  q£{|�R9x�R I Ö �q$% * RUT5~�}FR9�{v[�|�Y_V¯

1 � , ��  1�- � w y5y]t Ö ��;A �k * ��� §1 � � w y5y]t Ö ��;A �k * ��� § Õ Ö EA7�x�x *
$7T5R7y]T5~�R w YgR�Hb~@VXR9Yg¨fsFy w VXT]s^~ Ö ¶C$% * 6�[�YgZ�R�<fRUYgR9T5Vgt�T]~ M y5RUT5£{|\[�~�}:EA7��t+^sFYg}^RUt_VgRUy5y5V37$7T5R��o~I6�RU~�Z�[�~�}§Z�RUY�Hb~@VgRUYg¨fsFy w VXT5sF~�tP+^sFYgt_£{|�YgTu��VXR9~�0U[�Y��o¨�¨�Y_s�JqT5x w VgT]sF~§Z�R9t rHsF~z+FR9r�VgTG+^RU~J�y][�t_tgRUt�}FR9t_V w y5VgR9V�t_T]£{|§¨�Ygs�<�y]RUx w VgT]tg£{|92s6�T5R T5xQ�+s^y]}FR9~�Z�RU~�}FR�0UR9T]}^VB6�T5YgZ87
$ w tL�¨z6�T]~�Zv$7T5hzRUY_RU~�£9T]~�}  q£{|�RUxSR�<fRUt_T5V�0KV RUT]~�R M RU~ w [�T]}^r^RUTuV¤RUY_t_VXR9Y 87Y_Z�~�[�~�}§[�~�Z¢T5t_V[�~�RUT5~�}FRUt_£{|�Y vw ~�r@V�tWV w <�T]yÎ7F$7RUYTK w £{|@VXR9T]y7Z�T5RUt_RUY�Hb~@VXR9Yg¨fsFy w VgT]sF~�tgxSR9VX|�sqZ�R?<zR9t_VgRU|@V§Z w YgT5~82Z w tgtdt_T]R t_T]£{| ~�[�xSRUY_T]t_£{| Z�T5hz[�tgT�+²+FRUY_| vw yuV37"$7[�Yg£{| R9T]~�R�, w '\y]sFY . ¦�RUT5|�RU~�R9~@Vo6�T]£{r�y][�~�}�[�xZ�RU~&��[�~�r�V [ �{v[�Y�RUT5~�r w YWVXR9tgT]t_£{|�RUt*KoRKV�0[�~�Z R9T]~�R¨fsFtgTuVXTG+^R M R9tg£{|z6�T]~�Z�T]}FrHRUTuV ���A �k§RUYg}^T><�Vt_T]£{|8¯

1 � , 1 - ¤ Ö ¥ � � ¥ - * ' 1'1¥������ -
¤ Ö ¥ � � ¥ - * �u ' ��1'1¥ � ����� -

¤ ÕÕ3Õ�Õ Ö EA7�x�u *$7[�Yg£{| Z�T]R  �VXYgs^x w [q� . Hb~@VXR9Yg¨fsFy w VgT]sF~²6�T]Y_Z ~\[�YSZ�RUY:RUY_t_VXR!,	RUYgx 6�T]RUZ�RUYg}^RU}FR�<zR9~ [�~�Z R9tR9~@VXt_VgRU|@V w [�tiZ�RUx�R9Ygt_VgRU~:Z�R9Y�+FRUY_~ w £{|�y vw tgt_T]}^VgRU~ ,	RUYgxSR�R9T]~	0U[�t vw VD0Uy]T5£{|�RUY Z�T5hz[�tgT�+FR9Yi��~@VXR9T]yxST5V Z�RUx |¤s\R�3�09T]RU~@VgRU~$5���� 1� 2FZ�RUY�sH��V w y]t � w y]tg£{|�R�sqZ�R9Y�~�[�x�R9YgT5tg£{|�R($7Tuhj[�t_T]sF~;<zR�0URUT5£{|�~�RKV6�T5YgZ8¯
B 2� / ��� 1 , 5 ��� 1�

' 1'1¥ , Ö &f� *�� ¥u ' 1'1¥ Õ Ö EA7�x�E *4�RUT]x ¶�R9~@VXY w y��7T5hzRUY_RU~�£9T]~�}  q£{|�R9x�RIT]t_V Z�T5R M RU~ w [�T]}FrHRUT5VmZ�R9Y¢y5T]~�R w Y T5~@VXRUY_¨zs^y]T]R9Y_VgRU~) RUYWVXR�0 6�R9T5VgRUY987YgZ�~�[�~�}12 w y5tgs |�vsF|�RUY56�R9Y_VgT]}FR9Y w y]t�Z�T]R3 \VXY_sFx w [�� . Hb~@VXR9Yg¨fsFy w VXT]s^~87��7T5RUtgR¬ R9VX|�sqZ�R~<fRUtgTuV�0KV L_R9Z�s\£{| Z�T5Rv:�T5}FRU~�t_£{| w ��V2Z w tgt§tgT5R=2 w ~�}FR 6�R9~�Z�RKV w [���Z�RU~ r^sF~z+^RUr@VXT .+^RU~�,	Y w ~�t_¨zs^Y_VgVgRUY_x?2�6�vw |�Y_RU~�ZpZ�R9Y T5VXR9Y w VgTG+^RU~ }�vsFt_[�~�}Ft_¨�Ygs=0URUZ�[�Y�sFtD09T]y]y5T]R9YgRU~�Z�R!}�vs^tg[�~ .}^RU~�RUYP0URU[�}^V�[�~�Z�Z w xST5V�Z�T]R  \V w <�T]y]TuV vw V�Z�R9t�$RUYW� w |�YgR9~�t(<zR9RUT5~�VgY vw £{|@VgT]}^V7��il�?\l � (�l	A C «zunG09RUT5}^V w x +FR9YgR9T]~�� w £{|@VgRU~�4�RUT5tg¨�T5RUy�RUT]~�RUY<R9T]~�Z�T]xSRU~�t_T]sF~ w y]RU~ t_V w VXT5sF~ vw Y_RU~ |�sF~z+^RUr@VXT5sF~�t .�7Tuhj[�tgT]s^~�tg}Fy5RUT5£{|\[�~�}12�Z w t_tSZ�T]R $R9YP6�RU~�Z�[�~�}v+^sF~ ¶��% � v[�Y>Z�RU~%r^sF~z+^RUr@VXT�+FRU~ ,�R9Ygx w <R9T]~�R9Y��jRUy]y . �	RU£Uy5R9V . � w |�y�}FY¡vs�QFRUY w y5t	0�6�RUT¨�|��\tgT]r w y5T]t_£{| [�~�tgT]~�~�T]}FRT}�vsFt_[�~�}FR9~Iy5T]R9�+R9Y_V:[�~�ZZ w x�TuV�R9T]~�R>t_£{|�y]R9£{|@VXR:��¨�¨�Ygs¡JqT]x w VXT5sF~<Z�R9tL�jRUy]y�@	vw £{|�R9~z6�R9Y_VXt�Z w YgtWVXRUy5y5V7 �7T5R	��R9£Uy]RKV . � w |�yT5t_V�|�T]RUYP<zR9T Z�RK4�~�T]R9Y_V w y5t!#" ! #�%%$'&)( , P ^ *-,/. N6( N P X6,[PSR 2 X43SN65 N



�\� ���§�7�W� �C
o
��	�W�q��
R
 � � � ! E
[ h � , Ö &f� * � Ö�� ¥ * �5 � � Ö Ew7Gx  *xST5V Ö�� ¥ * � w y]t���<�tWV w ~�Z!0�6�T5tg£{|�R9~0 6�R9T �jRUy]y5x�TuVgVgRUy]¨�[�~�r@VXR9~87  qT]R�<fRUt_£{|�YgR9T><�VZ w t�$RUYg|�vw y5V .~�T5t w [�t>rHsF~z+FRUr@VgTG+FR9x [�~�Z Z�Tuhj[�tgTG+^RUx ,�Y w ~�t_¨zsFYWV>T]~¢Z�RUY	:�~�R9Yg}FT5RU}Fy5RUT5£{|\[�~�}12 w y]y5RUYgZ�T]~�}Ftw [���Z�T5R �jRUy5yG6�RUYWVXR;<fR09sF}FR9~m[�~�Zc~�T]£{|@V w [q��Z�T]R�}^y]s�< w y]RU~���<�xSRUt_tg[�~�}FRU~mRUT5~�RUY���Y_s�<�y]R9x .t_VgRUy5y][�~�}A7\�o~ w y5sF}�Z w 0U[�<fRUt_£{|�YgR9T><�V�Z�T]Ro¦R �\~�sFy]Z�t . � w |�yBZ w t�$R9Yg|�vw y5VX~�T]t w [�t�rHsF~z+FR9r�VgTG+^RUx[�~�Z§Z�Tuhj[�t_TG+^RUx ,	Y w ~�tg¨fsFY_VS<fRUT Z�RUY(Hbx�¨�[�y]t_}Fy]R9T]£{|�[�~�}17

�7T]RyKos^Vo6�RU~�Z�T]}FrHRUTuV�RUT5~�RUY�~\[�x�R9YgT]t_£{| t_V w <�T]y5RU~ �o¨�¨�Y_s�JqT5x w VgT]sF~p� v[�Y�Z�RU~ r^s^~I+^RUr@VXT�+FR9~J y5[�tgt�2fZ�T]R¤}Fy]R9T]£{|109RUTuVXT]}	0 6�R9T5VgRUY�87Y_Z�~�[�~�} }^RU~ w [�T]tWV32�t_VgRUy5y5VRUT5~§�+[�~�Z w xSRU~@V w y5RUtS��Ygs�<�y]RUx<fRUT�4�~�TuVXRU~ ��¨�¨�Ygs¡JqT]x w VXT5sF~�R9~ Z w Y2�Z w t�T]~ Z�RUY!J w £{|z6�R9y5V�T]~@VXR9~�tgT�+ Z�T5tgr�[�VXT5RUYWV�6�[�YgZ�RR7Hbx J�sFy5}FRU~�Z�RU~&6�T]Y_Z�RUT]~�R���[�t56 w |�y w ~�+FRUYP<zR9tgt_RUY_VgRU~<$R9Y_� w |�YgRU~�+^sFYg}FR9t_VgRUy]yuV37 ¬ w QF}FR�<�y]T5£{|� v[�Y7Z�RU~cRU~@Vo6�T]£{rHRUyuVXRU~v¶CJ�� . ¶�sqZ�R�T]tWV�|�T5RUYD<fRUT	Z�T5R	4�RUZ�T]~�}F[�~�}12fZ w tgt�Z�T]R;Hb~@VgRUYg¨fsFy w VXT5sF~�t .xSR9VX|�sqZ�R�R9T]~�R���¨�¨�Y_s¡J�T5x w VXT]s^~�tg}FR9~ w [�T5}Fr^R9T5V�xST5V�R9T]~�R9YQ87YgZ�~�[�~�}:}FY¡vs�QFR9Y w y]t�RUT]~�t�RUY_x�vsF} .y]T5£{|@V�[�~�Z§}Fy]R9T]£{|109RUT5VgT]}�r^RUT5~�RU~§RUY_|�R<�y]T]£{|�}FY¡vs�QFR9YgRU~§¦�RU£{|�R9~ w [�� 6 w ~�Z�x�TuV�tgT5£{|T<�YgT5~�}^V37
% ���$��� � � ������� � � ����� � & � � �#� & ��� * ��� � & � ���:�T]~ $R9Y_� w |�Y_RU~82qZ w t�[�Ygtg¨�Y^v[�~�}^y]T]£{| w [�� 'jk^ljp *	= � � C�x=x�x9G90U[�YHv[�£{r�}FRU|@V32�T5t_V�Z w t�tgs^}FRU~ w ~�~@VXRI�� �s<�YgT5Z . $R9Y_� w |�YgRU~���7 � T5RUYP<zR9TF6�T]Y_Z82 w <�| vw ~�}^T]}��^sF~ Z�RUYdT5~ M y5RUT5£{|\[�~�}�EA7�x  Z�RK4�~�T]R9Y_VgRU~�jRUy5y . ��RU£9y]RKV . � w |�yiZ w tt¶�RU~@VXY w y �7T5hzRUYgR9~�£UT5~�}  q£{|�R9x�R	�^RUY56�R9~�Z�R9V2m6�RU~�~ Z�T5R  �V w <�T5y]TuV vw Vgt .<fRUZ�T5~�}F[�~�}�
 [ h 

� u:R9Y_�{v[�y5y5V�T5t_V2 w ~�tgs^~�t_VgRU~<Z w t��¨z6�T]~�Z �7T5hzRUY_RU~�£9T]~�}  q£{|�R9x�RR7e�ox�Z�T5R:�T]}F~�[�~�}>Z�T]R9tgRUt�$R9Y_� w |�YgRU~�t�� v[�Y�Z�T]R�~\[�x�R9YgT]t_£{|�R�4�R9YgRU£{|�~\[�~�}��^sF~!} w [��+Y w Z .  \VgY�vsFx�[�~�}FR9~0U[<¨�YHv[��+R9~82\6�[�YgZ�R�� v[�YoR9T]~§V �q¨�T]tg£{|�RUt1 qT5xd[�y w VXT]s^~�tgR9Yg}FR�<�~�T]t�Z�T]R;�jRUy5y . �	RU£9y]R9V . � w |�y9<fRUYgR9£{| .~�RKV32�6�s=<zR9T�Z w tq}�vw ~�}FRU~�x w Q Ö�� ¥ * ��FsF~�Z�RUY M Y�vs�Q^RU~�sFY_Z�~�[�~�}��� \ªt_RUT���tgT5RU|�R�� l * �BA C �HG 7:�t�R9Yg}FTG<�VtgT5£{|��@Z w t_tR9Vo6 w ��«�� Z�RUY*�jRUy5y]R9~ ��RU£9y]RKV��5� w |�y]R9~>}FY�vs�Q^RUY w y5t���6�RUT w [�� 6�RUT5tgRU~97w:�T��~�R $R9YP6�RU~�Z�[�~�}�Z�R9t � �s<�Y_T]Z��8$RUY_� w |�YgR9~�t �{v[�|�Y_V�� w ~�}FR�6�RU~�Z�R9V w [q�S} w [��+Y w Z�t_VXY¡vsFxd[�~�}FRU~��w y5tgsm~\[�Y T]~°u�� Z�R9Y&�jR9y]y5RU~��U[ R9T]~�R9x �FR9YD<fRUtgt_RUYWVXRU~�:�Y_}FR<�~�T]tS}FRU}FR9~iv[1<fRUYSZ�RUx Y_RUT]~�RU~�o¨z6�T5~�Z �7TuhjR9YgRU~�£UT]~�}  \£{|�RUxSR=7":�t�r^s^x�x�V Z�R9tg| w y><m~�T]£{|@V w y]t¤tgT5~�~��FsFy5y]R:��yuVXR9Yg~ w VgT!�^RST5~J�Y w }^R=7;>=0?�
@= � ���BA C �FEeG�[�~�Z"� l * �fA CÏ�HG#�^RUYP6�RU~�Z�RU~ RUT5~�R&}�T5~�R w Y_r^sFx;<�T]~ w VXT]s^~$�FsF~µ¶��% c[�~�Z� �% xST5V�R9T]~�R9x�rHsF~�t_V w ~@VXR9~�4�y5RU~�Z�T5~�}^� w r@VgsFY&%�¯

1 �(' K� , Ö 1 � ³*)� * �+' K ¤ % Ö 1-, L/. ,� � 1 � ³*)� * � Õ Ö Ew7Gx ! *Hb~ M y]R9T]£{|�[�~�}�EA7�x ! <fR��9RUT]£{|�~�R9V Ö 1 � ³*)� * �(' K Z�R9~�T]xS¨�y]T!�UTuV�Z�T5tgr�YgRKVXT]t_T]R9Y_VXR9~��o~@VXRUT5y�xST5V�R9T]~�R9Y��¨�¨�Ygs¡JqT]x w VXT5sF~ ~�T5RUZ�Y_T]}FR9Y�87YgZ�~�[�~�}0�9[�x H3VXR9Y w VgT]sF~�tgtg£{|�YgT5V_V k ¤ x=7 �7RUY |�y w xSxSRUY w [�t1�Z�Y_[�£{r w [���Z�RUY�YgR9£{|�VgRU~  qR9T5VgR�T]tWV�Z�T]RRKJq¨�y]T!�UTuVF<fRUY_RU£{|�~�R9VXR�|�sFY_YgR9r�Vg[�Y�Z�RUY���¨�¨�Y_s¡J�T5x w VXT]s^~|�vsF|�RUYgR9Yo[�~�Z�~�T]RUZ�YgT]}^RUYQ87YgZ�~�[�~�}2�9[�x H3VXR9Y w VgT]sF~�t_tg£{|�Y_T5V_V�k3�BZ�T]R4�9[�x¥67[�RUy5y5VgRUYgx w Z�Z�T5RUYWV6�T]Y_Z87��7T5RUt_R�~ w £{|�}FRK� v[�|�YWVXR²|�sFYgY_RUr@VX[�Y&6�T]YgZ w [�£{| w y]t I��7R9�+R9YgY_RUZ ¶�sFY_YgRU£KVXT5sF~  q£{|�R9x�R I
Ö ��¶J * <zR��URUT5£{|�~�RKV37



!e �������U��
R �\�§� � �<
R
�W������
�� �i
R
����	� 

��
�7R9Y 4�y]R9~�Z�T]~�}^� w r@VXsFY % y]R9}^V Z w t $RUY_|�vw yuVX~�T5t ��6�T]t_£{|�RU~ <zR9T]Z�R9~ �^RUY56�R9~�Z�R9VgRU~Hb~@VgRUYg¨fsFy w VXT5sF~�tgxSR9Vg|�s\Z�RU~<�+R9t_V��86�s�<fRUT�Z�T]RUt_RUY w [�t¤Z�R9x Hb~@VXR9Y�� w y]y §�� % � x��9[���vw |�y]R9~T5t_V�� �7RUY���y5RU~�Z�T5~�}^� w r@VgsFY�T]tWV¤tgs<r�y5RUT]~��9[���vw |�y5RU~���Z w tgt T]x }^RUt w x�VXR9~� \VgY�vsFx�[�~�}Ft_}FR�	�T5R9VR9T]~�R¤tWV w 	�T5y]R{}�vsFtg[�~�} } w Y w ~@VXT5RUYWV
��T]YgZ�� � w Z�[�Y_£{|���T]Y_Z w [�£{|<Z�sFYWV(���s RUT5~�R |�vsF|�R9Y���RUY_VgT]}FR�7T5tgr�YgRKVXT5tgT]R9Yg[�~�}7x�vs^}Fy]T5£{|���vw YgR �@Z w t~�[�xSRUYgT5tg£{|SZ�T5hz[�t_T!�FR(� �% �^RUY���R9~�Z�R9V�[�~�ZStgsFxST5ViZ�T]RM RU~ w [�T]}^r^RUTuV�Z�R9Y�~\[�x�R9YgT]t_£{|�RU~?}�vsFtg[�~�}�|�RUY w 	�}FRUt_R9V �9V��
��RUT r w �\T5VgT]RUY_RU~�Z�RU~� \VgY�vsFxd[�~�}FRU~���T5YgZ���RU}FR9~ Z�RUY7R JqVgYgR9x }FYgs=QFRU~ v�o~�Z�RUY_[�~�}FR9~cZ�RUY M R �xST]t_£{|�Z�T5£{|�VgR�Z�R9Y���y]RU~�Z�T]~�}H� w r@VXsFY %�T5x | w �\T5V w VXT]s^~�tg}FR�	�T]RKVi}Fy5RUT5£{| Ko[�y5y�}FR9tgR9V �9V��@T]x YgRUtWVXy5T �£{|�RU~  \VXY¡vsFxd[�~�}Ftg}FR�	�T]RKV���T5YgZ>Z�R9Y3�FsFx���RU~�[�V �UR9Y�}FR���vw |�y5VXR��¢R9Y_V�	fRUT�	zR9| w y5VgRU~�� �7T]R9t t_sFYg}^V
	fRUTz|�sF|�R9~��7T]£{|@VXR9tg¨�Y v[�~�}FR9~ � v[�Y�RUT5~�R�t_V w 	�T5y]Rq} vs^tg[�~�}���Z w Z�sFYWV�Z�T5RH87YgZ�~�[�~�}>Z�RUt�$RUYW� w |��Y_RU~�t�|�RUY w 	�}FR9tgR9V �9V
��T5YgZ��sHb~�tg}^RUt w x�V
	�y5RUT�	qV w 	fRUY�Z�T]Ro}FR�� vw |�y5VgR�87YgZ�~�[�~�}>Z�RUt�$R9Y_� w |�YgRU~�tR9Yg| w y5VXR9~���7T5R�~ w £{|�}FR9�{v[�|�Y_VgR(|¤s^YgYgR9r@VX[�Y�	�YgT]~�}^ViZ�R9~�K w £{|@VXR9T]yqx�TuV t_T]£{|��FR9T]~�R9~ w ¨�YgT5sFYgT\[�~�	fRUr w ~�~@VXR9~
��y]RU~�Z�T]~�}H� w r@VXsFY#�U[�t_¨zR��UT54 �UT]R9YgR9~��1KR�	fRU~ Z�T5RUtgR9x �\T]~ Z�RUY(}�T5VgRUY w VX[�Y w y5t�� ��( � �"! � � �����)� �
	fRUr w ~�~�VgRU~I$R9Y_� w |�YgRU~#��T]YgZ Z w t t_sF}FR9~ w ~�~@VXR$� �)(%� �"& � * � ����� �3$RUYW� w |�Y_RU~��U[�Y('�~�V)��T5£{r��y5[�~�}�}FRU~ w [�RUY��qtWV w 	�T5y]R9Y+*b~@VgRUYg¨fsFy w VXT5sF~�t��^RUYW� w |�YgR9~2�^RUY���RU~�Z�R9V�� � w 	fRUT��T]Y_Z Z�RUY�x�TuV�RUT]~�RUx|�sq£{|�}^RU~ w [�RU~�$R9Y_� w |�YgRU~ w [��iZ�RUY��jRUy]y-,	vw £{|�R¤R9YgxST5VgVgRUyuVXR/. y5[�tgtZ�[�Y_£{|<RUT5~<}FR9RUT5}F~�R9VgRUt0��R �}^YgRU~��U[�~�}^tgr�YgTuVXRUY_T][�x Z�RUY w Y_VSy]T5x�TuVXT5RUY_V���Z w tgt�y]sFr w y&��� w Y Z�T5R�1¤R9~ w [�T5}Fr^R9T5V:|�R9Y w 	�}^RUtgRKV �KV
��T5YgZ���T]~�t_}FRUt w x�V w 	zR9YdZ�T]R�8�Y_Z�~�[�~�}cZ�R9t:$R9Y_� w |�YgRU~ R9Yg| w y5VXR9~2	�y]R9T�	�V����7T5RUtgR�$RUY_� w |�YgR9~t_T]~�Z w y]t43�$ �65 �8$RUY_� w |�YgR9~ T]~ Z�RUY	}�T5VgRUY w VX[�Y�	fRUr w ~�~@V��� qT]R�t_V w x�xSRU~ [�Ygt_¨�YHv[�~�}Fy]T5£{| w [�tZ�RUY7'�~@V)��T]£{r�y][�~�}��^sF~$'�[�y5RUY �3$RUYW� w |�Y_RU~ � v[�Y w R9Ygs\Z �\~ w xST]tg£{|�R���~8��R9~�Z�[�~�}FRU~���7T5R$� w tgT5t�� v[�Y y5T]xST5VgT]RUYWVXR $R9Y_� w |�YgRU~ T5t_V�Z�T]R �FsF~ ©F�f�"��l�A�*�� . � (:9�?\l	A�=:C "�«nG7R9T]~��}^R9� v[�|�YWVXR ¬ R9VX|�sqZ�T5rcZ�RUY<;�$=.�> ��Z�T]R tg¨�vw VgRUY��^sF~%�dl	A@? =��A9 � . ��� (�ljpApCB * CED^EnG��{v[�YT5~�|�sFxSsF}FR9~�RF;R9V �9VXs^¨zsFy5sF}FT5RU~ �9[�xG;$  H.�ISRUY���R9T5VXR9Y_V<��[�Y_Z�RJ� �7T5RK;$  H. � ¬ R9Vg|�sqZ�R§T5t_V~�T]£{|@V�~�[�Y �U[�Y7'~@V)��T5£{r\y5[�~�} �Fs^~�*b~@VXR9Yg¨fsFy w VXT]s^~�t��^RUY_� w |�YgR9~ }FRUR9T]}F~�R9V(�qtgsF~�Z�RUY_~§R9Ygy5RUT]£{|@VgRUY_Vw [�£{|¢Z�T5RL*bx�¨�y5RUxSRU~@VXT5RUY_[�~�}K	fRUt_VgRU|�R9~�Z�R9Y�$RUYW� w |�Y_RU~¢R9Yg|�R�	�y]T5£{|��  qT5RL��T5YgZmT]x �+s^y]}FR9~�Z�RU~r�[�Y��/	zR9tg£{|�Y_T]R�	fRU~��

U
f

D
fC

f
l

f

U
x D

x
C

x
l

x

l
m&

x

��� ����� �����! �"%$NM%(PO�0'2A@A0�B�+12AD/0�EF2Q57G�+�WY+.:;-K576 8%:/LA2AM @A+.- O EF2%:;-/EFG'G�PFEFG�LABC0'2A5
<1L4-RWY+1D;:/0'B`B LQ24M�@4+1D�QFEF2%PF+RQ%:/0�PF+12�S�G'LAD/D;+1D

�7T5R��o~ w y �qt_R T]~¢Z�RUYL;�$% H.T	fRUY_[�|@V w [���Z�R9Y>y]sFr w yR9T]~�Z�T5x�R9~�tgT5sF~ w y5RU~���R9VgY w £{|@Vg[�~�}�Z�R9trHsF~��FR9r�VgT!�^RU~(3	RUY_x�t��F�6	H	�T]y5Z�[�~�}¤EH�UD�t_VgRUy5y5V�Z�Y_RUT�T5~? \VXY¡vsFxd[�~�}FtgY_T]£{|@VX[�~�} w ~�}FR9sFYgZ�~�R9VXR0VjR9y �y5RU~�RUT]~�RUt�T5~�|�sFxSsF}FR9~�RU~�;oRKV �9RUt7Z w Y��W1¤R9tg[�£{|@V�T5t_VoZ�T]R T]~@VgRUYg¨fsFy5T]RUYWVXR7$ w Y_T w 	�y]R 1 � w [��Z�RUY
X�Y Y ] \UT8Z \ ( , \/]),[YBP * ,/5 , P ,U[ 3 , PSR
\�]_^:` %ba#Y ( 5J\ T ,Uc NQ^7Z \ (), \edST N�f Y ( 5�gST \/] , YUP
h ]_^ # ` %ia#Y ( 5J\UT/,Uc N_^
Z \ ( , \edST N \ P ^�2 & \UX N�f Y ( 5�gST \/] , YUP



�����������
	 �C
�����
	����R
������ ���
VjRUy5y�,	vw £{|�R 
 T]~��6	�|�vw ~�}FT5}Fr^R9T5V �^sF~<Z�R9~�	fRUT5Z�RU~§t_VgYgsFx w [���}FR9y]RU}^RU~�R9~ � RUYWVXRU~�1��c[�~�Z�1��tgs ��T5R�Z�RUx t_VgYgsFx w 	I}^RUy]R9}FRU~�RU~ � RUY_V 1���� �7T5R�R9~�Vgtg¨�Y_RU£{|�R9~�Z�R9~! �s^tgT5VgT]sF~�RU~It_T]~�Z xST5V" � � " �<[�~�Z " � 	fR��9RUT]£{|�~�R9V��Vj[�~�vw £{|�t_V���RUY_Z�RU~�Z�T5RoZ�T]xSRU~�t_T]sF~�t_y]sFt_RU~$# w YgT w 	�y]R9~&%1�[�~�Z %"Z�R('�~�T]R9Y_V*)

%1,+ 1 � 1��1-� � 1��!. /10 �3254�6
%" + " � " �" � � " �87 /10 �32:9;6

¬ TuV � T]yu�+R�Z�RUY ;sFYgxST]R9Yg[�~�}>r w ~�~§Z�T]R¤��~ � w |�y�Z�R9Y�[�~ w 	�| vw ~�}FT5}FRU~<# w Y_T w 	�y5RU~�� �Fs^~<Z�R9~�RU~Z�T5R�~�sFYgxST]R9Y_VgR�# w YgT w 	�y5R %1 � w 	�| vw ~�}^V(� w [���Z�YgR9T�YgRUZ�[ �UT5RUY_V
��RUY_Z�RU~�)
%1 � + B<=>%1�� . %" � . %" �@? 7 /10 �325A�6

*b~CBED3FUtGF*H���H 	-F*D@I4�JD3HKBLB w t ¬ * ; ¬ 8 � �M#NFOH_� w |EHGFU~ ~ w £{|QP�R�S�T%B>UWVYX �:Z ��F*H��[F9~EBEF(I�� ��D3F
.]\�~E^_I`D3a�b %1 � + B =>%1�� . %" � . %" � ? �dc\�HeB]f;g ¬ * ; ¬ 8 � �h#NF*HW�if;jEHKFObkDlgGI*)

%1 � +
�mmm� mmm

=enoqpno(r ? %1�� s � %1�� � %" �=>noqp3t no(rK t no r ?�u =[noqp@t Kno r t K ? %1�� %" �%� %1-� � 2%1�� gKa�bEg
I /10 �325v�6

*xw ;# D �%$J;# 0 � �
y[a�BEFzDlg
I{BED3F|F*Dlb�BEDlw$F*bEgGDla�bEf;}lF .]a�HGw�\E}3DlF*HG\EbE~�BEFOg ¬ * ; ¬ 8 � �#NF*HW�if;jEHGF*bEgJDlb LGFOBEF*H7*xbEBEFq��HKD]£dj_IK\EbE~$jEDlb_I`FOHK}3F*~;I��
8 	8�[a�j�}�B]f;g ¬ * ; ¬ 8 � �h#NF*HW�if;jEHKFOb�BED3Fi1�F*b]f�\EDl~�^�F*D@I�f�\�I`a�w�f�IKDlgg£dj�BEFOw }3a�^�f;}lFOb  �I`H5ca �w�\Eb�~�g �O\EgGI`f;bEB�f;b�¨]f;gGgGI���\Ew{FODlbEF�g
IdfJ	�Dl}lF���ca�gK\Eb�~ �O\�FOH �OF*\E~�FOb���^�f;bEb,F*g ��D3bEg 	-F*gGa�bEBEF �HKF$	�FOD�BEFOH6 �Dlw�\E}�f�IKDla�b�^�f(��D3IKDlF*HGF*bEB�F*H  �I`H5ca;w�\EbE~�FOb ��b�a;I)�[FObEBED3~�gKF*D3b���f�b]f;}la;~0�O\�BEF*b
� ��( � �"! � � �����)� � �M#NF*HW�if;jEHGF*b�F*D3bEF*b$� �% � �[FOD3IKH`f;~ �O\Ew�^�a�b���FO^�IKD!�;F*bK.�}3\EgKg3�*\$~�F�	-F*b��;gKDlF �jEF(1�}3F*D5£dj�\�bE~ 0 �@2 � ����FOH4��}lF*b�BEDlbE~ � .>f;^_I`a�H %�\Eb�B�B]f�w�D@I�BEDlF$8�HGBEb�\EbE~�BEF*g�#NF*HW�if;jEHKFObEg^�f;bEb,fJ	-F*H�Dlb�BEFOH¤¦�FO~�F*}�BEF*\�I`}lD5£dj�j ca�j�F*H�f;}3g6	-F*D�BEF*H���a�w 	�Dlb]f�IKDla�b�y��% �x� �% �~�F � cf;jE}@I
��F*HKB�F*b��
+e�x���x� �! �¡ �J¢]£�¤] �¡E �£¥¢>¦�§�¨ª©�£¥¢�©� x«�¦�¡E x¬�£�§ �k N¦�¡�¡�£
��DlF®b�\Ew$F*HKD3gg£djEF��[F*HGFU£djEb�\Eb�~<BEF*g�D3bi1�}lFOD]£dj�\EbE~ 0 � 0 F*b_IKj]f;}3IKF*bEFOb�BED@¯�\EgGD!�;F*b$3�H`f�bEgg¨-a�HGI1�I`FOHKw$g
�JDlHKB<B�\EHg£dj�BEF*bk° c\EHeBED3F�V�F*}l}-, cf^£djEF�~�F*w$D3IGI`F*}@I`FObK.�}l\�gKg

�®±� + :=? � 5®~�H`f;B / 1�6 A-²kH>�³ ! / 5´~;H`f;BQ1 A-²k�6 � ³�� /10 � D;s�6
µ "'% $ ( , P ^ � % & N P ] (O\ T ! % *�Y (�P)( , P ^



� 4 ����� �*��R ����� � � �R
��
	�������	 � �R
����	� 
����
fH¨�¨EHKa ��Dlw$DlFOHGI��V�\EH���\�g���F*HGIK\EbE~ B�DlF*gGF*g 3�FOHKw$g�D3gGI�BEFOH���\EgGI`f;\Egg£dj�^;a�F�3��*D3F*b_IH5C\EbEB�BEF*H
1�H`f�BEDlFOb�I���a�b 1�f;\�°�BEF*H V�F*}3}�,�cfH£djEF �*\ 	�FOHKF9£djEbEF*b�����F*DlB�F ��F*HGBEF*b BE\EH_£dj FODlbEFk}lD3bEF f�HKF
*xb_IKF*Hg¨-a�}lf�I`D3a�b&b]f^£djT1�}3F*D5£dj�\�bE~ 0 � 9 	-F*g
I`Dlw$w�I���;�F�	�FOb BEFOb \Eb�w�D@IKI`FO}�	]f�HKF*b ;�f^£dj�	]f;HGbB�F*H V�F*}3}lFc[ Dlg
I�f;\�£dj�B�DlFkb¥cf^£djEg
I)�[FOD3IKF*HKF�V�F*}3}lgg£dj�D]£dj_I 	�F(I`HKa�¯�FOb�� gKa�B]f;gKg$BED3F�D3w�¨�}lD �OD3IKF
*xwS¨E}3F*w$F*b_I`D3F*HK\�bE~���a;b�1�}lFOD]£dj�\EbE~ 0 �UD;s�gg£dj8�JD3F*HKD3~ DlgGI��
' D3bEF*b�f;}@I`F*HGb]f�IKD!��FOb�� ca�gK\�bE~�g���F*~ gg£dj�} cf;~;I .���
�R�� B-S
	��qR V 9;v Z ��a�H�� ��F*H�B�D3¯�\EgKD ��FK.�}3\EgKg
�JD3HKBkBE\EH_£dj�FODlbEF 8�H
I`g`f 	E}lFOD3I`\�bE~�Dlb§¦JD]£dj_I`\�bE~ BEF*g ;�a;HKw�f;}lFOb �;F*^_I`a;HKgJ~�F�	�Dl}lB�FOI )

�®±� +K5 �>³��� 1
 k ����� �

7 /10 �UD�2:6
.�c\EH ��F*b�Dl~C~�FOgg£djEFOHGIKFb;�FOI �*F�D3gGI ²k ! ²n ��gKD3F*jEF��6	 	�Dl}lB�\EbE~ 0 �32J� ¬ D@I�B�DlF*gGF*H���bEb]f�jEw�F\�bEB�\�b�IKF*HN#NF*H��[FObEBE\EbE~�F*Dlb�F*H#�*FOb�IKH`f;}3F*b ��D3¯�F*HKFOb �e}xcf�gKgGI�gGD]£dj�B�F*HNHKFOgK\E}@I`DlFOHKFObEBEFJBED3¯�\EgGD!��F
.�}l\EgGgeBE\EHg£dj�F*D3bEF�V�F*}3}�,�cfH£djEF�DlwS¨E}lD!�*D@INBE\EHg£dj�BEF*b���\�gKBEHG\�£d^

� ±� + 5 �]³��  1
 n ����� �

+ 5 �]³�� 1�� � 1 -
 ²� � � ²� - 
 /10 �UD@D�6
BEf;HKg
I`F*}3}lFOb��
��F*H�Fq��¨�}lD �OD3I�b]f^£djE~;FO°qc\EjEH
I`F 3�F*HGwª^�a�HKHGDl~�D3F*HGI�BED3F ��FOHKFODlb�°if^£dj_IKF=�[FOIKH`f^£dj_IK\EbE~�g �
��F*D3gKFJBE\EH_£dj�B�DlF�^�a�HKHGF*^_I`F��6	E}3F*D@I`\EbE~�Dlb k-�b¦�D5£dj_I`\EbE~H����F*H ~�FOg`f;w´I`FeBED@¯�\EgGD!�;F
.�}l\�gKg BE\EH_£djFODlbEF�V�FO}l}-,�cf^£djEF�D3gGIJb]fH£dj .�� 
�R��HB>S
	��qR&V 9;v Z BEf;w�D@I

�®±� +K5 �>³��  1
 n �����

�(' K
� u 5 �]³�� �  1 k ����� � �

 1
 n ����� �  

�
7 /10 �UD 0 6

��D3F�D3bCa@	ED3~�F*H 1�}3F*D]£dj�\Eb�~&c\ 	-F*HKg
I`HGD]£djEFObEF*b 3�F*HKw$FK	-F��*FOD]£djEb�F*bQBEDlF2��a�bQBEFOb V�F*}l}3w�D@IKIKF*} �¨�\EbE^_I`FOb,f;b BEDlF V�F*}3}�,�cf^£dj�F*b�D3b�IKF*H_¨�a�}3DlFOHGI`FOb�1�H`f�BEDlFOb�IKF*b���V�\EgKf;w�w$F*b�~�FO°if;gGgGI�F*HG~�D�	�I�gKD5£dj° c\�HeBEF*b�BED3¯�\EgGD!��FOb .�}l\EgGgew�D@IeBEFOb�1�}lFOD]£dj�\EbE~�FOb 0 �UD@D�\EbEB 0 � D 0 )
�®±� + 5 �]³�� 1 �+' K� � 1 �+' K-
 ²� � � ²� - 
 u 5 �>³�� / ~�H`f;B 1�6 ���

� � / ²k � ²]��q6 7 /10 �UD�X�6
��FOH�F(�q¨E}3D �*D@I 	-FOIKH`f^£dj_I`F(I`F���a�HKHGF*^_I`\EH
I`FOHKw ��BEFOH$B�DlF ��D3¯�F*HGF*b �	���JDlg_£djEF*b BEF*H }3a�^�f;}lFOb n �\�bEB k-�b¦�D5£dj�IK\EbE~�FOb�IKj¥cf;}@I(��DlgGI Dlb�BEFOH¦�FO~�F*}�^�}lF*D3b�~�FO~�F*b�c\H	�FOH BEF*w DlwS¨E}lD!�*D@I¥BEDlgG^�HGFOIKDlgKD3F*H
I`F*b
��b_I`F*D3}*� gGa�BEf;gKg�BEDlFOgKF���¨�¨�HKa ��Dlw�f�I`D3a�b�B]f;g���a�b���F*HG~�F*b�����FOHKj]f�}3I`FOb�bED5£dj_I�g
Idf;HG^ 	�FOF*D3bH,]\EgGgGI��
. c\EH�F*D3bEF��;a�}l}3gGI cf�bEBEDl~;F��[D3}�f;b���BEFOH�BED3¯�\EgGD!��FObb.�} c\�gKgKF�w�\EgKg�BED3F ��D3gK^�HKF(I`DlgGDlFOHK\EbE~ �JDlF 	-F*DB�F*b ^;a�b��;F*^_I`D ��F*b 3�F*HKw$F*b$f;\�°�f�}l}lF�gKF9£djEg 3�FODl}-, cf^£djEFOb�BEF*gN��a�b_I`HGa�}l} ��a�}3\Ew$F*bEg�f;bE~�F �[FObEBEF(I
��F*HGBEF*b��



�����������
	 �C
�����
	����R
������ � 9
� ��� ����� ( � ������
��� * ��� � ����� � * � (�� � � � ��� ��� ( � � �����f�F*gJgKD5£dj 	�FOD�BEF*H
*xwS¨E\E}3gK~�}3F*D]£dj�\Eb�~�\Ew FODlbEF�#NFO^�IKa�HK~;}lF*D5£dj�\EbE~ j]f;bEB�F*}3I���\Eb_IKF*HKg_£djEF*D3BEF*bgKD5£djkBEF*HGF*bkBED3¯�\EgGD!��F63�FOHKw$F ��a�bkBEFOw B�F*HJf;}3}l~�FOw�FODlbEFOb 3�H`f;b�gg¨-a�HGIK~�}lFOD]£dj�\EbE~ ��gKD3F*jEF=1�}3F*D �£dj�\EbE~ 0 � D;sK� .]a�HKw�f;}�} cf;gGgGI�gKD5£dj�BEFOH�~�FOg`f;w´I`F  q¨]f;b�b�\�bE~�gGIKF*bEgGa�H�BEF*H *xw�¨�\E}lgG~�}lFOD]£dj�\EbE~�FObDlb2����F*D ��b_I`F*D3}lF�f;\�° g_¨]f;}3IKF*b�� � �U�6��° c\EH�BEDlF61�}3F*D5£dj�\�bE~�BEFOH ] �MI`FOb 1�F*gg£dj8�JD3bEBEDl~;^;F*D@I`gG^;a�wS¨�a �bEFOb�IKF;)

� ±� + :@? ��� ~�H`f�B��
	 A�²kH>�³ u :=? ���  �� " 	 ² ]�� A-²k�>�³ 7 /10 � D � 6
��F*H�FOHKg
I`F  �\Ew$w�f�bEB�f;\�°�BEFOH�HKFU£dj_IKF*b  �F*D3IKF j]f�I B�DlFK.]a�HGw BEFOg$f;}l}3~�F*w$F*D3bLBEF(']bEDlFOHGIKF*bBED@¯�\EgGD!�;F*b 3�H`f;b�gg¨-a�HGIGI`F*HGw�g´Dlb 1�}3F*D]£dj�\Eb�~ 0 �UD;s �:' H��JDlHGBLw$D3I´BEF*H´a@	�FOb 	-F*gg£dj�HKDlF�	�FObEF*b¬ F(I`jEa�BEF/	�FOj]f;bEB�F*}3I�� ��F*H � �[FOD3IKF  �\Ew�w�f;bEBkf�\�°�B�F*HJHKF9£dj�IKF*b  �F*D@I`F �;F*HKg_£dj8�JDlbEBEF(I�\Eb_IKF*H
��b8��F*bEB�\EbE~kBEF*H���a�b_I`Dlb�\ED@I:cf�IKgK~�}3F*D5£dj�\�bE~FDC��X�b�\�H��W��F*b�b BEDlF���D]£dj_I`F´\EbEB�B�DlF´#�DlgG^;a�gGD3I:cf�If;\�°�f;}3}lFOb ¦�f;bEBH, cfH£djEF*b<FODlbEFOH
V�F*}3}lF�f;}lg�^;a�b�gGIdf�b�I�f�bE~�F*b�a�w�w$F*b �[FOHKBEFOb�^�f;b�b�� 1�Dl}@I�BEDlFOgKF#Na�HKf;\EgKgGFOI �*\EbE~�bED]£dj_I(�%�JD3F�� �U�0�_	-F*D IK\EH 	E\�}lF*b_IKF*bL^�f(��D3IKDlF*HGF*bEB�F*b  �I`H ca�w�\EbE~;F*b���gGa�Dlg
I®F*HDlw$w$F*H bEa\£dj ^�}lF*D3b ~�F*~�FOb c\ 	-F*HNBEFOw F*HGgGI`FOb���b_I`F*D3} � ��\EgNBEDlFOgKFOw 1�HG\EbEB<�JDlHGB BEDlFOgKF*H 3�F*HGwF(�q¨E}3D �OD3I
	-F*j]f�bEBEF*}@I��
��DlF �*\�HK�[F*HGFU£djEb�\Eb�~�BEF*gF3�F*HGw�g�F*HG° a;HKBEFOHK}lD5£djEF*b 1�FOgg£dj8�JDlb�BEDl~�^�F*D@I`gK~;H`f;BED3F*b_I`FOb&f;b�BEF*b
V�F*}3}�, cfH£djEF*b�	�FOgGIKDlw$w�FOb´gGD]£dj�BEfJ	�FOD8�JDlF*B�F*H�f;\Eg�BEF*b�D3b´B�F*bLV�FO}l}lw$D3IGI`FO}]¨E\Eb�^�IKF*b 	-F*^�f;b�b�IKF*b
1�H`f;BED3F*b_I`FObkBE\EHg£dj�}lD3bEF f�HKF *xb_I`FOHg¨-a�}�f�I`Dla;b��
+e�x����� �! �¡ �J¢]£�¤] �¡E �£¥¢>¦�§�¨ª©�£¥¢���¦�£�GM¤E£¥¢
� £
��}3}lFJDlb$BEFOb �*\ } ca�gKFObEBEFOb(3�H`f;bEg_¨�a;HGI`~;}lF*D5£dj�\EbE~�FOb�f;\�° I`HKF(I`FObEBEF*b���\�F*}l}@I`FOHKw$F��[FOHKBEFOb c\ 	�FOHBEFOb�D3b���f^¨�D3I`FO} 0 �UD �UD���a�HG~�F*g
I`F*}3}3IKF*b ��bEgKf�I �®f^¨�¨EHKa ��Dlw$DlFOHGI��
! ���#� �$� � ( � � � � � � � (���� ��� � ������������� ��� � ��� � * � (�� � � � ��� �$� ( �������
*xw .>f;}3}lF[B�F*H *xw���\E}lgG~�}lFOD��dj�\EbE~�FOb��JDlHGB BEF*HNB]f;HGDlb�FOb�IKj]f;}@I`F*b�F ��HK\��d^�~�HKf;BEDlFOb_I(��gGDlF*j�F 1�}3F*D �
�dj�\EbE~FD � � �]Dlb<FODlbEF�^;a;bEgKFOH���f�I`D ��F�.]a�HKw ��a�bF8 	�FOH�,�cf��djEF*bED3b_I`F*~;H`f;}3F*b<\Ew$~�F��[f;bEB�F*}3I*)

� :=<  E " 	 >Q\W+ � :=? E ² ]�	 A-²kH>�³ 7 /10 � D;4�6
*xb�BEDlgG^�HGFOIKDlgKD3F*H
I`F*H�.>a;HKwªFOHK~�D�	�IegGD��dj�)

�  E
 " 	 ����� -

\�-�+ ���
�
E � ²]�	 A�²k®³ � G 
 +! . h . i . k . l .#" 7 /10 � D�9;6

' gNgKF*D]BEf;H`f;\�°�jED3bE~�F �JDlF*gGF*b��;B]f;gKg 	-F*D3BEF ��\�gKBEH�c\��d^;F�Dlb 1�}lF*D$�dj�\EbE~ 0 �UD�9�~�}3F*D��dj8��F*H
I`Dl~�gGDlbEB ���F*bEb��*\�H �[FOHKF%�dj�b�\�bE~,BEF*g ��HG\��d^�~�H`f�BEDlFOb�IKF*b  E'&  " 	�f;bLBEF*H  �I`FO}l}lFX[ BEF*H 1®f;\�(�)�g*�djEF
*xb_I`FO~�H`f;}3g`f�I ��f;bE~�F �[FObEBEF(I0�JD3HKB��



� A ����� �*��R ����� � � �R
��
	�������	 � �R
����	� 
����
! ���#� ��� � ( ��� ������� � � ����� & ����� � � � �$� ( � ����� � � � � ( �#� (�� ��� � * & � � �)� ���D3F ��F*H��[FObEBEF(I`F*b#VW��F*D���1�}lF*D$�dj�\EbE~�g �)3�\EH 	E\�}lF*b��*w$a�BEFO}l}3F �]°qc\EH®BEDlF#LGF�FODlbEF 3�H`f;bEg*��a;HGI`~;}lF*D��
�dj�\Eb�~�°dc\�H � \EbEB�����gGDlF*j�F 1�}3F*D��dj�\Eb�~�D � � v�\EbEB D ��4�s���~�F*}Mca�gGI���F*HGBEF*b �_F*HG° a;HKBEFOHKbL	�FOgKa�b�BEF*HGF
��\�° w$F*HK^�gKf;w�^�F*D@I��
V�\�b¥cf �djEg
I�gGa�}l}3F*bkBED3F�#Na�H �OF*D��dj�F*b�B�F*HJDlbkBEFOb$3�H`f;bEg*��a;HGI`~;}lF*D$�dj�\EbE~�FOb�FOb_I`j]f;}@I`FObEF*b���\EF*}3} �IKF*HGw�F�fJ	E~;F*g#�dj�cf�I �(I���F*HGBEF*b�� ��DlF
3�\EH�	E\E}lFOb �*~;H5ca (�FOb � \EbEB���gKD3bEB$BEFO']b�D3I`D3a�bEgG~�F*w�cf (�gGIKFOIKg
�-a�gGD3I`D � � ��FOH�DlbK1�}3F*D��dj�\Eb�~LD ��4�2=	 ���/�D � 9JD´BEFO'EbEDlFOHGI`F� NHGa�B�\E^_I`Dla;bEgGIKF*HKw [���}xcf;gGgGI�gGD��djkDlbFODlbEF" �\�w�w$FNf;\Eg ��\]f;BEHKf�I`FOb �;a�b<1�F*g*�dj��JD3bEBED3~�^;FOD3I`gG~�H`f�BEDlFOb�IKF*b®\Ew ° a�HKw$F*b�\EbEB´Dlg
I�gGa�w$D3IF�	�FOb�°if;}3}lg�g
I`F(I`g �-a�gKD@I`D!� �J1�}3F*D$�djEF*g ~;Dl}3I�°qc\EH BED3F�Dlb�BEF*b���a�BEF*}3}lF*b�F*b_I`j]f�}3I`FObEF*b$��a�bEg
Idf;b_IKF*b��B�DlF 1�F*w$Dlg#�dj�BED��dj_I`F	�´\EbEB$BEDlFeI`\�H 	E\E}3F*b_I`Fe#�DlgK^�a�gKD@I:cf�I ��
 � ��\Eg�BED3F*gKFOH��6	Eg*�dj¥cf�I �O\EbE~®° a�}l~;I��BEf;gKg�BEFOH�F*HGgGI`F<3�F*HGw{g
I`FOIKg ��a;gKD3IKD!��\EbEB,B]f�w�D@I�FODlb F%�dj_IKF*H ��\EF*}3}3I`FOHKw Dlg
I(� �´cf;jEHKFObEB,BEF*H� �[FOD3IKF�3�F*HGw gGIKFOIKg�b�F*~_f�IKD!��DlgGIJ\�bEB�BEf;w�D@I[° a�HGw�f�}�F*D3bEF*b  �FObE^;FOb_I`F*HGw B]f;HKg
I`FO}l}3I��
��D3F�b�\Ew$F*HGDlg*�djEF
�[FOj]f;bEBE}3\EbE~�B�F*H 1�}lFOD��dj�\EbE~�FOb�w�\EgGg gKD$�djEF*HGgGIKF*}l}3F*b���B]f;gGg BED3FJ �\Ew$w$F�f;\Eg
��\EFO}l}���\EbEB� �F*bE^�F*b_I`FOHKw �*\C^�F*Dlb�F*H�V�F*D3I®^�}lFODlbEFOH®f;}lg�;�\�}l}��[FOHKBEFOb���\Ew|bED��dj_I´Dlwz�¥f;\�° FB�F*H�D@I`FOH`f�IKD!��FOb���ca�gG\EbE~�g*�EHKa �*F*B�\EH�bEFO~_f�IKD!��F�3�\EH 	E\�}lF*b��*~�H ca (�F*b��*\�FOH �*FO\E~�FOb�� ��\Eg�BED3F*gGF*w
1�HK\�bEBK�[FOHKBEFOb�BED3F=3�HKf;bEg#�-a�H
I`~�}3F*D��dj�\Eb�~�F*b<bED$�dj_I�D3b<BEF*H �;a�HK}3DlF*~;F*bEBEFOb .>a;HKwª~;F*}xca;gGI��
*xw .>f;}l}3F�BEF*g � ���1� 3�\EH�	E\E}3F*b �Ow�a�BEF*}3}lg
�JDlHGB�BEFOH% �F*b�^;F*b_IKF*HKw{BEF*H � ��1�}lF*D$�dj�\EbE~�\�w FODlbEFObFq� �E}lD!�*D3IKF*b<.>f;^_IKa�H� � & � ��FOH���F*D3IKF*H
I�\�bEB�BEf;w�D@I�	-F�� c\E~�}lD$�dj � }3DlbEF*f;HKD3gKD3F*HGI�����DlFeHGF%�dj_I`F  �FOD3I`FB�F*H � � 1�}3F*D��dj�\Eb�~�gKDlFOj_I�\�w�~�F(° a�HKw´I �JDlF�° a�}3~;Ief�\Eg*)

7 7 7 u [�� ��� � � 7*7 7 u [�� ���
� �
� � � �(' K 7 /10 �UD;A_6

��\�H#�dj<BED3F ' H���F*D@I`F*HG\EbE~ �JD3HKB BED3F ' bEBE}Mca�gK\�bE~�BEF*H � ��1�}lFOD��dj�\EbE~´bED��dj_I
	-F*FODlbH,]\�gKgGI���B]f�D3wf�\EgK^�a�b���F*HG~�DlFOHGIKF*bLV�\Eg
Idf;b�B � �(' K + � � ~�D3}3I��*\EbEB´gKa�w$D3I¥B�DlFNa�HKD3~�Dlb�cf;HKF�3�H`f�bEg#�-a�HGIK~�}lFOD��dj�\EbE~FOHKj]f�}3I`FObK	E}lFOD�	�I��
��FOH�FOH���F*D3IKF*H
I`F 3�F*HGw �JDlHGB!b�\Eb8BEFOw Dlw �E}3D �*D@I`FOb 3�FODl} �;a�b � -��*\�~�F*g*�djE}�f;~;F*b�� �[a@	-F*DB�DlF ��a�b�� RET�R�U (�R�S VYA8D Z �-a�g
I`\E}3DlF*H
I`Fb.]a�HGBEF*HG\EbE~�b]f �dj!FODlbEFOw bEF*~�f�I`D ��F*b ��\EF*}3}3I`FOHKw ���a�F�3��*D3F*b_I`FOb g
I`F(I`g F*H
° c\E}l}@I�Dlg
I�� ��D3F*gKF ��F*BED3bE~�\EbE~,D3gGI�° c\EH BED3F<gGIdf 	EDl}3FK�[F*HGF%�djEb�\Eb�~CBEF*H
1�}lFOD��dj�\EbE~�F*HG° a;HKBEFOHK}lD$�dj��>B]f BEFOH�bEF*~_f�I`D!�;F ��\EF*}3}3IKF*HKw ����a�F�3��*D3F*b_I�f;\�°�BEFOH�HKF �dj�IKF*b� �FOD3I`F�O\<F*D3bEF*H
' HGj¥ca�j�\EbE~�BEFOg �*FOb�IKH`f;}3F*bk��a�F�3��*D3F*b_I`FOb���-,f�\�°�BEF*H�}3DlbE^�F*b  �FOD3IKF�\EbEBkB]f�w�D@I&�O\FODlbEFOH�#NF*HGgGI:cf�HK^�\EbE~$BEF*H ��Dlf;~�a�bEf;}lBEa;w�D3b]f;b �JBEFOHJ��ca;gK\EbE~;gKw�f�I`HGD@��°qc\EjEHGI��
��\�H#�dj,a@	ED3~�F���w ° a�HGw�\EbE~ D3gGI®f;\�°�B�F*H�HKF �dj�IKF*b  �F*D@I`F�b�\EH�F*D3b ��a;gKD3IKD!�;F*H ��\EFO}l}3IKF*HGw �;F*H1�
	�}lDlF�	�FOb��:BEF*H�F*Dlb�F�	�FOgGIKF*jEFObEBEFJ��ca�gK\�bE~�F*HGj¥ca�j_I(�;fJ	�FOH�bED3F*w�f;}lg �;F*HKHGDlbE~;F*HGI��@' Dlb�F�I`FOw��-a�H cf;HKF
��F*HKF �djEb�\EbE~�bEF*~_f�I`D!�;F*H
3�\EH 	�\E}lFOb �*~�H ca (�FOb�D3gGIJB]f�w�D@I�\Eb_I`FOH 	E\�bEBEF*b��
*xw .>f;}3}lFeBEFOH��1� 3�HKf;bEg*��a�H
I`~�}3F*D$�dj�\�bE~ �_gKD3F*jEF 1�}3F*D$�dj�\�bE~ DC� 4�s �C�JD3HKB�BEF*H! �F*b�^;F*b_IKF*HKw F�	-F*b��°if�}l}lg�° a�HKw�f;}W	�F���c\E~�}3D��dj��J}lD3bEF f;HGDlgGDlF*H
I[\�bEB �O\Ew D3w��E}3D �OD3I`FOb���b_I`F*D3}���a�b�� - f;BEB�DlF*H
I )

7 7 7 u 2
g��W/���� K [�� ��� ��� � �`6 � 7 7 7 u � �

� � = ��� K [�� ��� ��� � � �+' K ? 7 /10 �UD;v_6



��� ��� ���J	 ����� ����	,���� �4����������	E	�� 	¥�� � 	 � v
+e�x����� ��£� M¤]
 ��
	�£ �! �¡ �J¢]£�¤] �¡E �£¥¢>¦�§�¨
��DlF
V�F*D3I`fJ	E}3F*D3IK\EbE~�Dlb 1�}lFOD��dj�\EbE~ 0 �UD�~�D�	�I BED3F �*FOD3I`}3D��djEF ' b�I)�JD$�d^�}l\EbE~�BEFOH+1�H ca (�F21 �JD3F*BEFOH\EbEB �JDlHKB�f;}lg #Na�}3\Ew$F*bED3b�IKF*~�HKf;} 	-F*j]f�bEBEF*}@I�� '�R
� B>SLVYv;X Z ��FOH���F*bEBEF(IJF*D3bEF�D3w���}lD �OD3IKF�' \E}lFOH
��F(I`jEa�BEF4�*\�H �*F*D@I`}3D��djEFOb ��DlgG^�HGFOIKDlgKD3F*HG\EbE~ � ��DlFOgKF*g�#NF*HG°if�jEHKFOb�D3gGIeb�\EH�2J� 8�HKBEb�\Eb�~$~;F*b]f;\ �
��F*gKjEf;}�	 BEDlF #NF*H��[FObEBE\Eb�~ ��a�b gKFOjEH�^�}3F*Dlb�F*b V�F*D@I`g#�dj�HKD3IGI`FOb FOHG° a�HGBEF*HG}lD��dj D3gGI(�[\Ew F*D3bEF�*FOD3IKF%�dj_I`F´��ca�gK\Eb�~$FOH �ODlF*}3F*b �*\�^�ca�bEbEFOb��
��\�g�BEDlFOgKFOb 1�H�c\EbEBEFOb��JD3HKBLB�DlF$BEDlgG^�HGFOIKFKV�F*D@IdfJ	�}lF*D@I`\Eb�~<DlbLB�DlF*gGF*H ��H 	-F*D@I�c\ 	�FOH�FODlbLD3w �
�E}3D �*D@I`FOg ��HKFOD ��V�FOD3IKF�	-F*bEFOb��M#NFOHG°if;jEHGF*b 	�FOgGI`D3w�w´I(��BEf;geBEDlF/.]\Eb�^�IKDla�b�g���F*HGIKF�BEF*g�f;^_I`\�F*}l}3F*b��BEFOg�}3FOI �(I`FOb / a�6[\EbEB�BEFOg �;a�HK}3FOI �OI`FOb / a�a_6�V�F*D@I`g#�dj�HKD3IGI`FOg��F*H��[FObEBEF(I )


 " : < 1 >Q\ !N\�- 0 1�- � X 1��- u 1���-D � " 7 /10 � 0 s�6

��f;g�#NF*H
°if;jEHGF*b�� B]f�g�f�\Eg F*Dlb�F*HL3�f)��}la;H1���JF*D3jEF*b�F*b_I)�JD��d^�}l\�bE~�° a�}l~�I(�3�OF*D$�djEbEFOI�gKD$�dj B�\EH#�djF*D3bEF41�FOb]f;\ED3~�^;FOD3I&����F*D3IKF*H�8�HKBEb�\Eb�~ 	-F*D�b]f�jEF��O\�\Eb�	-F*~�HGF*b �(I`FOH���IdfJ	ED3}lD@I cf�I[f;\Eg��
����� ���"�������� ��� �"!$#%�'&%(*)��,+������.-/�.01�'2 �

3�DlF�f;}l}3~�F*w$F*D3bEF73�HKf;bEg*��a�H
I`~�}3F*D$�dj�\�bE~�D3b<Dlb_I`FO~�H`f;}3F*H�.]a�HKw/4�gKDlFOjEF/1�}lFOD��dj�\EbE~ 065 D7498-F*Dlb�j]f;};:I`F(I ^;a�b=<;F*^_I`D;<�F�\EbEB�BED3¯�\EgKD;<�FF3�F*HGw�F<gGa?>JDlF V�F*D@IKIKF*HKw$F \Eb�B ��\EFO}l}@I`F*HGw�F 5 *xw@<�a�HKf;bE~�FA:~_f;b�~�F*bEFOb<��f �ED@I`F*}B>J\�HKBEF�f;bEj]f;b�B�F*D3bEF*H�HKF �EH5cf�gKF*b_I`f�I`D;<�F*bKV�F*}l}-,�cf �djEFDC�~�FFE*FODl~;I%4G>JDlF�BEDlFOgKFF*D3bBE*FO}lbEFObF3�F*HKw$F�f ���EHKa ��Dlw$DlFOHGIH>[FOHKBEFOb 5 ��w }3FOIIEOI`FObEBE}3D��dj�B�DlF�B�DlgK^�HGFOI`D3gKD3F*HGIKF03�H`f�bEg#�-a�HGIJ:~�}3F*D��dj�\Eb�~�F*Dlb�F*H<f;}3}l~�FOw�FODlbEFOb�#�f�HKD�fK8E}lFMLNE*\ FOHKj]f;}@I`FObO4P>�F*HGBEF*b BED3F�QGFF>�F*D3}lDl~;F*b .�} c\EgKgGFBE\EH*�dj�BEDlF�gKF �djEg�3�FODl}-, cf �djEFOb�F*D3bEF*g ��a;b�IKHKa�}3}R<;a�}l\Ew$F*b�g�\EbEB�BED3F ��\EFO}l}3F*b�\�bEB�BEFOH V�F*D@IKI`FOHKwF*b_IKg#�EHGF%�djEFObEB 1�}3F*D$�dj�\�bE~ 095 D'8�Dl}�f�bBE*D3F*HGI 5 ;�f �dj���w ° a�HKw�\�bE~�bED3w�w�I BEDlFOgKF 1�}lF*D$�dj�\EbE~�° a�};:~�FObEBEF�}lD3bEF f;HGF=.]a�HKwªf;b�)
S�T LVUT +�W SYX[Z L\UX[Z u^] U t\_` 7 /1065 0 256

3�DlF���\�° g#�]f;}@I`\Eb�~LBEFOH�a�}3F*D$�dj�\�bE~LFOHG° a�}3~;I$b]f �djcb�F*HKw$F*bd4�BED3F�BEFObfe�F*HGI<f;w E*F*b_IKH`f;}3F*b \EbE^_I�gh4�e�F*H
I`Fkf;b�BEFOgKgGF*bQ\EbEw$D3IGI`F*}R8]f;HGF*b ;�f �dj78]f;H*�E\EbE^_I`FObQ\EbEB�gKa;bEgGIKDl~�Fji D3b9k c\EgGgKFF*b_IKj]f;}3IKF*b 5 3�DlF ��a�FFl�E*D3F*b_I`FOb SYX%Z 8-F*g*�djEHKFODm8-F*bQBEFOb^i D3b9k]\EgGg�BEF*H ��w�~�FF8E\EbE~,f�\�°�BEF*b \EbE^_I´ BE\EH*�djL��a�b=<;F*^_I`D3a�b,\EbEBn3�D3¯�\EgKD3a�b 5 3�F*H ��\EFO}l}3IKF*HGw ] ` 8-F*D3bEj]f;}@I`F(I�gKa?>�a�jE} BED3FDlw ��a�b_I`HGa�}l};<�a�}3\Ew�FObj>JDlHK^�F*bEB�F*b ��H5cf�° IKFo4V>JDlFpE 5rq�5 BEDlF�y[a�HKD3a�}lD3gGI`FOHKw$F�Dlwts>f;}l}3F´BEFOH uxwv:
�E\E}3gK~�}3F*D$�dj�\�bE~�F*bd4ef;}lgkf�\��dj B�DlF,f;\EgkBEFOw 3�FO° FOHKHGF*B y[a�HKHGF%�(I`Dla;bw��djEF*w$F,gGIdf�w�w$F*bEB�F*b��a�HKHGF*^_I`\�HGI`FOHKw$Fo4EB�DlF�F*D3bEF�j¥ca�j�F*Hx>�F*H
I`D3~�Fys�}l\EgGg`f ���EHKa ��Dlw�f�I`D3a�b�gGD��djEFOHKg
I`F*}3}lFOb 5
3�DlF�FODlbBEOF*}3bEF*bnb�HKf;bEg*��a�H
I`~�}3F*D$�dj�\�bE~�F*b °dc\EH�B�DlFza�FOg#�dj=>JDlb�BEDl~�^�F*D@I`gK^�a�w ��a�b�F*b_I`FOb�\Eb�B�BED3F
b�\EHI8E\�}lF*b9E*~�H ca (�F*bp>�F*HGBEF*b$gKFF{�\EF*b_I`D3F*}3}�~�FO}xca�g
I 5 3�f�BEDlF*i HKj]f;}@I`\Eb�~�gK~�}3F*D$�dj�\�bE~�F*b|E*\Ew F*Dlb�F*b



4;s ����� �*���������� � � ��	��
	�
����	�� ��	�� � ��	����
b�D��dj_Ix:M}lDlb�F f;HJ\EbEB,EO\Ew f�bEBEF*HGF*b g
Idf;HG^/>�F%�djEgGF*}3gKF*D@I`D3~<~�F*^�a ���-F*}3I�gKD3bEBO4�w c\EgGgKF*b B�DlF�}3DlbEF*f :HGDlgGDlF*H
I`FOb/a�}3F*D��dj�\Eb�~�F*bkD3IKF*HKf�I`D;<�~;F*}xca;gGI >�F*HKB�F*b 5��w B]f;gY��IKHKa�w ° F*}3B <�a;}l}lg
I:cf;b�BEDl~pEO\ 8-F*g*�djEHKFODm8-F*bO4\>JD3HKB<°qc\EH.QGF*B�F*b� \Eb�^�I�D3w �JF%�djEFObEbEFOIIEFODlbEF q D3}�f;bBEO~�}lFOD��dj�\EbE~ 095�0 2�f;\�° ~�FOgGI`FO}l}@I 5 3�\EH*�dj�BEDlF®^;a;bEgKFOHx<�f�I`D;<�F|s>a;HKw�\E}3DlFOHK\EbE~v>JD3HKB�gGD;:�dj�F*HK~;F*gGIKF*}3}3I[4;B]f;gKg�F*D3b ��f;gKgGF*b6:�a�BEF*H uxw �E\E}3gxk]\EgGg%4_BEFOH[f�\EgNF*Dlb�F*H+V�F*}3}lFef�\EgGIKHKD3IGI[4o<;a�}l}3gGI5cf;b6:B�Dl~�DlbkBED3F 8-F*b]f �dj78]f�HGI`F�V�F*}3}lF�FODlbEg
I`H ca�w�I 5��a�b_IKHKa�}3}R<�a;}l\Ew$F*bO4:BED3FJf;bz��f;b�B9k�cf �djEFOb f;b�~�HKFObBE*FObO4G>[FOHKBEFOb w$D3IH��f;bEBB8-F*B�DlbE~�\�bE~�F*bv<;F*HJ:gGF*jEFObO4 >[FO}��djEF$BEDlF$ HKao8E}lFOw�g
I`F*}3}l\Eb�~j8�FOg#�djEHGF*Dm8-F*b 5 3�D3F*gGF�>�F*HGBEF*bCD3b �®f��ED3IKF*} 095 4�b�cf;jEF*HFOHK} cf;\�I`FOHGI 5
3�D3FDa�FOg`f;w´I`jEFOD3I�f;}l}3F*H q D3}�f;b9E*~�}3F*D��dj�\Eb�~�F*b�° c\EjEH
IPE*\ FODlbEFOw ����gGI`FOw <�a�b�� }lD3bEF f�HKF*b a�}lF*D :
�dj�\Eb�~�F*b w�D@I���f;}3g ��b9E f;jE}�BEF*H'8-FOIKH`f �dj_I`F(I`FOb s�D3bED3IKF*b�#Na;}l\Ew$Dlb]f Dlw �JF%�djEFObEbEFOIIEo4¥B]f;gD3b ° a�}l~;F*bEBEFOH eLFODlgGF�f;bE~�FOg#�djEHGDlF%8-F*b�>�F*HKB�F*b�^�f;b�b�)

S ²Lk+ ²] 7 /1095�0�� 6
3�f�HKDlb 8�FFE*FOD��djEbEF(I S F*D3bEF������j: ��f�I`HKD �´w�D@I F*D3bEF*H�BEDlF���a�FFl�EODlF*b_IKF*b S�T 8-F*D3bEj]f;}@I`FObEBEF*b
��f;\���IKBED�f�~�a�b]f;}3F*b�\EbEB�gGF%�djEgkg���w$w�F(I`HGDlg#�dj&f;bE~�FOa�HKBEb�FOI`FOb ��FF8�FObEBED�f�~�a�b]f;}3F*b&w$D3I$BEFObFOb_I`g#��HKF%�dj�F*bEBEFOb ��a�F l�E*DlFOb_I`F*b SYX%Z 5
!�\�H q F*HGF%�djEb�\Eb�~ BEFOg a�}3F*D��dj�\Eb�~�g���gGIKF*w$g 095�0�� >JDlHGBzBEDlF#"%��IKHKa�bE~;}$�tuxw���}lD��OD3I  HKaK:
�OF*BE\�HKF&% / � u� �6�<�a;b('�T*)�U,+�V 2�2:9 Z <;F*HJ>[FObEBEFOI 5 3�D3F*gKFOH ��}l~�a;HKD3IKjEw�\Eg.>J\EHKBEF�g#�-F%EODlF*}3}E° c\EH�BEDlF� ca�gG\EbE~�f;}3~�F%8�H`f;D3g#�djEFOHHa�}3F*D$�dj�\�bE~�F*bd4;BED3Fef;\Eg FODlbEFOH 3�DlgG^�HGFOIKDlgKD3F*HG\EbE~ �]f�HGI`D3F*}3}lF*H�3�D@¯�FOHKF*b_IKD;:f�}l~�}3F*D��dj�\Eb�~�F*bkgGI`f;w$w�FObO4EF*b_I�>JD$�d^;F*}@I�\Eb�BM8]f;gGDlFOHGI�f;\�° FODlbEFOHJ\Eb=<�a�}3}lgGI5cf;bEBED3~�F*b-!�FOHK}lFO~�\EbE~B�F*H ��f�IKHKD � S Dlb<FODlbEF�aG8-F*HGF�\EbEB�\Eb_I`F*HGFo4]g*�dj7>[f �dj�8-F*gGFOIIEOI`F 3�HKFODlF �d^�gGw�f�I`HKD � 5
e D3F[f�}l}lF }3DlbEF*f;HKFOb´D@I`FOH`f�IKDR<�FObpa�}lFOD��dj�\EbE~;gK}xca;gKF*H�°dc\EH�B�c\Eb�b 8-F*gGFOIIEOI`F q f;bEBEw�f�I`HGDmEOF*by8�FOb¥ca;I`D3~;IB�DlFM�6u� F*Dlb�F�BEDlf;~�a�bEf;}lBEa;w�D3b]f;b_I`F���ca;gK\EbE~;gKw�f�I`HGD@�
4 B 5 j 5 B]f;gKg�BEF*H 3�D�f;~;a�b]f;}3^;a�FFl�E*D3F*b_I8-FOIKH`f;~;gKw�cf (�Dl~´~�H5ca (�F*HJf;}3geBEDlF'��\Ew$w�F�BEFOH���f �dj78]f;HG^;a�FFl�E*D3F*b_I`FOb�gGF*Dlbkw�\�gKg 5
.;FOBEF�j�ca�jEF*HJ>[FOHGIKDl~�F�^;a�b=<;F*^_I`D;<�Fc3�D3gK^�HKF(I`DlgGDlFOHK\EbE~ f;}3g,B]f;gC�Y3 �WD3b�BEFOHL��a�b=<;F*^_I`D3a�bEgJ:
3�D@¯�\�gKDla;bEgJ:�a�}3F*D��dj�\Eb�~ 065/� 8-FF>JD3HK^_I[4-B]f;gGg�bED��dj_I�b�\EH�B�DlF�\Eb�w�D@IKI`FO}m8]f�HKF*b(��f �dj78]f�HKbO4�gKa�b6:B�F*HKb f;\��dj >[FOD3IKF*HKF(!�F*}3}lg*�djED��dj_I`FOb�f�\�° a�}lFOD��dj�\EbE~ 095�0�� i Dlb9kE\EgKg bEFOjEw�FOb 5 3�DlF�s]a�HGBEF :HG\EbE~�b]f �djCFODlbEFOH�B c\Eb�bEF*b 3�Dlf;~�a�bEf;}lg
I`HK\�^�IK\EH > c\EHGBEFz<;F*HK}3FOIIEOI|>�F*HGBEF*b 5 3�F*gGj]f;}m8n>[FOHKBEFObB�DlF�^�a�b=<�F*^_IKDR<�FOb�s�} c\EgKgGF�w$D3I�FODlbEFOH�b]f �dj�~�F%EOa�~�F*b�F*b���a;HKHKFO^_I`\EH�D3w���}lF*w$F*b_IKDlF*H
I[4G>[f;gJF*HGgGIx:w�f;}3Dl~ <�a;b1032,)5476_R�8:9 �,; 	 U�V � A Z <;a�HK~�FOg#�djE}lf;~�FOb >J\EHKB�F 5 3�D3F*gGF*gN#Na�HK~�FOjEF*b 8EDlF(I`FOI[gKD$�djf�bO4>B]fz>�F*~�FOb BEF*H�<�=?>*@�ACBD=FE�GIHKJFGILB:b�F �djEbEDl^<a;jEbEF*j�Dlb�FODlb��Y3 �7:�s�}l\EgGgD8-F*HGF%�djEb�FOI'>JDlHGBO4gGDlFOjEFya�}3F*D$�dj�\�bE~ 095 2 � 5��w BED3F 3�Dlf;~�a�bEf;}lBEa;w�D3b]f;bBEJBEFOH ��f�I`HKD � S E*\�~�FF>´cf;j�HK}lFODlg
I`F*bd49>JDlHGB�BED3F®f;}l}3~�F*w$F*D3bEF�BED3gJ:^�HGFOI`D3gKD3F*HGIKFpa�}lFOD��dj�\EbE~ 095�0 2�BE\�H#�dj F*D3bEF*b ��bEgKf�I E|<;a�b � RET�R�U,M�R�S VYA � Z \Ew$~�F(° a�HKw�I 5 3�DlF\�bEw�D@IKIKF*}m8Ef;Hef;\Eg a�}3F*D$�dj�\�bE~ 065 0 2y8-F*HKF �djEbEF(I`F���ca�gG\EbE~jL XONFP >JDlHGB�D3b�BEFOH �JF*~�FO}�f;\Eg'��Idf :8�Dl}lD@I:cf�IKgK~�H�c\EbEBEFOb�w$D3IeB�F*He#Na�HKg*�djEHKD@° I



�������CK	 � ��	 ��� 	�[� ��� � 
������� � ��K	����N��� � �(� ��� � ��� � �N� � � ���� � 4�2

L U T +�L U t\_T u
	 ` / L XON?P � L U t\_ 6 7 /1065 0�0 6
\Eb_I`FOHKHGF*}�f:��D3F*H
I[4d>�aG8-F*DNBEF*Hy�JF*}lf���f�I`D3a�bEgG°if�^�IKa�H�f�\Eg´B�F*w uxb_I`FOHx<�f;}3}Ns�� 	 ` � 2�~�F > cf;jE}@I
>JDlHGB 5 ��ca�g
I�w�f;b BED3Fna�}3F*D��dj�\Eb�~ 095 0 2 bEf �dj�L XONFPT f;\�°�\EbEB gKF(I E(I�B�DlF*gGF*b ��\EgGBEHK\��d^ D3b
a�}lF*D$�dj�\EbE~ 095�0�0 F*D3bO4EgKa$F*HGj¥cf;}@Iew�f�b�bEf �dj�B�F*HJ��w ° a�HGw�\EbE~�° a�}3~�F*b�BEF*b-!�\EgKf;w�w$F*b�j]f;bE~E)

S�T
	 `
L U T + W SYX[Z L UX[Z u^] U t\_` u 2 � 	 `

	 `
S�T L U t\_T 7 /1065 0 X_6

3�DlFOgKF�\Ew$~�F(° a�HKw�IKF a�}lF*D$�dj�\EbE~v>JDlHGB >´cf;jEHKFObEB�B�F*H uMI`FOH`f�IKDla�b�F*bk~�F*}Mca�gGI 5
!�\EH q F*\EH
I`FODl}l\�bE~�B�F*H'a c\�IKF�BEFOH�� ca�gK\�bE~ >JDlHGB�B]f�g �JF*gKD3BE\E\Ew jEFOH`f;b�~�F%EOa�~�F*b 5 3�f;g���FOgKD :BE\E\�w�'C�� X � 	 X EO\EH�}3DlbEF*f;HKFOb uMI`FOH`f�IKDla�b���BEFOg�}lD3bEF f;HGF*b a�}3F*D$�dj�\�bE~�gK}Mca�gKFOHKg 8�FOHKF%�dj�bEFOI�gGD��dj
>JDlF�° a�}3~;I )

'C�� X � 	 X + ] X ` � S�T L X T � W X[Z SDX[Z L XX[Z 7 /1065 0 � 6
i DlbEF^�JF*BE\E^_IKDla�b BEF*H ��\Ew$w$F*bEbEa;HKw <;a�b�'C�� X � 	 X \Ew F*D3bEF^a�H ca (�FObEa�HKB�b�\�bE~ D3gGI�f;\Eg�:HKFOD��djEFObEBO4>B]f$Dlw !�\�g`f;w$w�FObEj]f;b�~$w$D3I�BEF*w D3w��E}3DmEOD3I`FObj3�HK\��d^�^�a�HKHGF*^_I`\�Hx<�FOHG°if;j�HKF*b�^;F*D3bEF~�FOb]f;\EFOHKF®��ca�gK\Eb�~�~�F(° a�HKB�F*HGI >JD3HKB 5
3�DlF ��a;b7<;F*HG~�F*bBEO~ c\�IKF�B�F*H cf;\�(�FOHKFObyuMIKF*HKf�I`D3a�bEF*b >JD3HKB�w$D3I�BEF*w!FOb_I`g#��HKF%�dj�F*bEBEFObv�JF*gKD3BE\E\Ew'C�� UX � 	 X 8-F*\EH
I`F*D3}3I%4�B]f�gDEO\EH cf;\�(�FOHKFOb/uMIKF*HKf�I`D3a�b�� ° a�}3~�F*b�BEF*HGw�f (;F*b<~�FF8EDl}3BEFOI >JD3HKB�)

'C�� UX � 	 X +�'C�� X�� _� 	 X + ] U t\_` � S�T L U t\_T � W X%Z SYX%Z L U t\_X%Z 7 /1065 0 4�6
uxb BEF*H��JF*~;F*}�gGDlbEB ��ca�gG\EbE~�FOb 8EH`f;\��dj 8Ef;H%4 8-F*D�BEF*b�F*b BEDlF ��\Ew�w$F*b�bEa�HKw <;a�b�'C�� UX � 	 XBEFOH E*\�}Mca�gKFObEBEFObca�}lF*D$�dj�\EbE~�FOb�\Ew <�DlF*H a�H5ca (�FObEa�HGBEb�\EbE~�FOb °Gcf;}3}3I 5�q F*D�BEF*H ��Dlw�\�}�f�IKDla�b^�f[<�D@I`D3F*HKFObEBEFOH1��I`H5ca;w�\EbE~�FOb´gGa�}l}@I`F BED3F ��f���Dlw�\�w�bEa;HKwN<;a�b�'C�� UX � 	 X EO\EH �Y8Eg#�dj�cf�I EO\EbE~�B�F*H��a�b=<�FOHK~�FObBE*~�c\�I`F�j�F*H`f�bE~�F%EOa�~�FOb^>�F*HKB�F*bO4�B]f�BEf;g a�F%8�DlFOI \�bBE*\EHGF*D$�djEF*bEB�F*H ��a�b=<;F*HK~;F*bBEf;\�°�>�F*bED3~�F !�F*}l}3F*bO4�BEDlF�B�F*b�eLFOHGI�BEF*HD��\Ew�w$F*b�bEa�HKw BEa�w$DlbED3F*HGF*bO4 8�FO~�HKFObBEOI�D3gGI 5
����� �
�! |+,�#"%$&��0���#%�'&%(*)��,+�� ' ��(� ��� + )* p2 "+'-,.$�#[�,2 � +0/

 |+ 0��'&[#

3�DlFY3�DlgG^�HKFOIKDlgGDlF*HG\EbE~®BEF*H*b�HKf;bEg#�-a�H
I`~�}3F*D��dj�\Eb�~´°qc\EH�BEF*b�3�f;w ��° <;a�}l\Ew$F*bEf;b_I`F*D3}�FOHK~�DR8�I[gGD��djBE\EH*�dj|uxb_I`FO~�H`f�I`Dla;b®B�F*H1a�}3F*D��dj�\Eb�~ � 521�3 \Eb�B ��b=>�F*bEB�\EbE~�B�F*g a�f;\�(�)�g*�djEF*byuxb_I`F*~;H`f;}3g`f�IIE*F*g54



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

 "

��������� u 1� W � � ��� 
��� ���
1 � ���"!$#%'&  % ! �� ")(+*, &  %.-0/ 1 ,952, 343

365K887:9�>;7:<.=$7:>?=$9@7BADC4>=<D7�AFEG9;<47�> sIHKJL$M.M 7ONB9�EP=Q7�>�E L N !�7�9�E.R L >$AFE " 8+7�<.7:SUT$>$7VEG7�>?W"C4H L :NB7�> M EG<'JC4NB7�>YX47F8$9@H�=$7:E 5
q 7�9�ZP5[<�9�EG5[EG9�C4>\9 M E=$9@7v365[NORQ]^RQT_5 M 7)T$C4NBC4X47:>`9@>a=$7�<'�b7�SUTQ7�>BE:7�H@H�7|<47:<KE.7�9@HcE 5 i M6M EG<'JC4N�E7:9@>/a67�NB9 M SUTd5 L$M 365DNBRQ] 8$H@5 M 7:> L >$=/sIHKJL$M.M 9@X4A[7�9cEe5 L$M =Q7�<�!�7�H�H@7 5 3f9�7�! L$M 5DNONB7�> M 7:EIE L >QX=Q7 M s�H L 9�= M 4F=_5 M JL 8+7�< =$9@7�ghT_5 M 7:>$X4<K7�>BE:7 E L < �5DSUT78_5[<IE�7:H@H�7�A[C4>=<47�AFE.9@7�<�E >b9@<K=O4i7�>FE M R$<.9�SUTFE=Q7�< ! L$M 5DNBNO7:> M 7VE E L >$XY=$7 M sIH L 9@= M 4j=_5 M6M 9@SUTkNOCDNO7:>iEG5D>`9�>`=$7�<�!�7:H@H�7|8+7:l_>$=Q7:E 5 3f9@7 M 7�<RQT � M 9@Am5DH@9 M SUT$7 �Q5[SUT7<D7�<KT_5DH�ED>b9@<K=\> L NB7�<K9 M SUT\= L <.SUTa=Q9@7 ��EG<KC4NO5 L ] :�un>FE.7�<.R+C4H@5[EG9�C4>O] JL <b=$7:>eo7�<�Eb=$7 M 365DNBRQ] <4CDH L NB7�>_5[>iE.7�9�H M 5D>�=$7�<bghT_5 M 7�>$XD<.7�>9EFk J5DSUTQ7|8+7 M SUTQ<.9@7F887:> 4

� N � pq r � T ]s5DH�H M 1'tu ! t� 3 Nevxw�zy ]s5DH�H M 1'tu ! t� 3 N � w / 1 ,952,4{F3
s JL < QK7:=$7�>�!�7�9�E M SUT$<K9�EKE >b9�<.= E L > J5DSUT M Ee=$9�7Yb|<G5[> M R+C4<KE.X4H@7:9@SUT L >$XP] JL < =$7�>j365[NORQ] <DC4H L NO7:>6:5[>iE.7�9�HIX47:H JC M E 5 �\9cEP=$7�>}>$7 L 7�> e~7:<KE.7�>k] JL <6=$7�>oghT_5 M 7�>_5D>FE.7�9@H�> 7�<K=$7�>o=_5D>$>k=$9�7h3f9@SUTFEG7L >$=`=$9�7PW9 M ADC M 9�E�J5mE=$7 M a67�NB9 M SUT$7 M 5DAFE L 5DH�9 M 9@7�<�E 5$� > M SUTQH@9@7 (47�>Q= >b9@<K=a=_5 M 9@N�]^CDH@X47:>$=$7�>ZP5DRQ9�EG7:H*8+7 M SUT$<.9�7%8+7�>$7/3f< L SUA�A[C4<.<K7�AFE L <J:�W"7:<K]s5DTQ<.7�>�5 L$M X47:]UJL T$<KE%4�887 <4C4< M 9@SUT�=$7�< � 8$H�5 L ]]UJL <6=$7�>}>zJ5DSUT M EG7:> !�7�9cE M SUT$<.9cE.E'>b9@7:=$7�<KT$C4HcE 5Oq 7�9 M EG5[EG9�C4>zJ5D<K7�> ��9�N L H�5mEG9@CD>$7�>\9 M EP=Q7�< !�7�9cEx:M SUT$<.9cE.EB> L <B>$C�SUT�7�9�>�AzJL > M EGH�9@SUT$7:<3!�7:9�E M SUT$<.9cE.E%4�=$7�<B=$9�7 s L >QAiE.9@C4>�7�9�>$7�<B��>iE.7�<K<.7�H@5m��9@C4>T$5[E 5 3f7:< � 8$H@5 L ]|=$7 M W"7:<K]s5DT$<K7�> M 8$H�7�9R8QEb5o8+7�<eR$<K9@>BE:9@R$9�7�H�H+XDH@7�9�SUT 5
����� ) �H�,(;�Y� $&�!� �6� 0 �(� /_� � �!'  p)(� �'+

unN ZP5DR$9cEG7:H ,65/�65 * > L <K=$7a] JL <O=$9@7 � RQR$<.C'��9@NO5[EG9�C4>�=$7 M A[C4>=<47:AiE.9R<D7�> sIH LQM.M 7 M E L > J5DSUT M E5[>$X47�>QC4NONB7�>d4h=_5 M.M =$9@7�W"C4H L NB7�> M EG< JC4NB7\5[>x=$7�> !�7:H@H;k J5DSUT$7:>f8+7�Am5D>$>FE M 9@>$= 5 ! L < q 7 :M EG9�NON L >$X�=$7 M ��EG<KC4NB]^7:H@=$7 MdL >FEG7�< ih<.T_5[H�E L >$X�=Q7�<��\5 M.M 7 >b9@<K=�7:9@>N3f< L SUAiADCD<.<.7:AFE L <�:W"7:<K]s5DTQ<.7�>�5D>$X47 >;7:>$=$7VE[46> 7�H�SUT$7 M 5 L$M =Q7�<�Z6C4>FE.9@> L 9�E�J5[E M X4H@7:9@SUT L >$X)5o8QX47�H�7�9�E.7:E >b9�<.= 5 q 7:9@N��� � 3P� ��� , 3Y:��;C�=$7OADC4NBN�E�=$7:<p>;7:9�Ex<47�<x8$<.7:9�E.7:EG7 �6u��\g�� ih� : � H@X4C4<K9�E.T$N L$M E L < � >7> 7�> := L >$XB4_=$7:<D<DC4>����Q���|�,M��|��� {���  <DC4<.X47 M SUT$H@5DX47:> L >$=/<4C4>`¡ ++�£¢F¤¦¥5++��8§��++�£¤4¨© � ,��m  ]UJL <A[C4>FE L <.5D>$X47:R_5 MKM EG7aª�7:SUT$7�>Q>$7:EIE�7`7:<x> 7�9�E.7�<�Ez> L <K=$7 5 ! L <O«�9�N L H�5mEG9@CD>¬=$7�<OAm5?<�9cEG9@7:<.7:>$=$7�>«iEG<�JCDN L >$X'> L <K=$7�=$5 M «6u��ag"� i�:W"7�<�]s5DT$<.7:>z:;J5DT$>QH@9@SUTv>b9�7�9�>O=Q7�< � <x887:9�E <4CD>-'8�£®,+j�~�°¯ *  8+7 M SUT$<.9�7%8+7�>j: 5D>$X47:R_5 MKM E 5±K²�³^´Pµ+¶�·Y¸o¹FºK»�¼i½�¾�¿�ÀÁ¼ÁÂ�¼ÄÃz¿mÅÇÆ�Â�º.È�É�Åº|ÊËÆ:ÅzÌ�ÅÇº.ÍÇÍÇÉ�Åº�Î¦Ïj¼ÁÐ�ÑVº.È�ÒIÓ�ÉmÔUÃ¼2Æ:ÐmÍ



�����i� ��	 	 
 � ��� 	�	�� � �	K	��&�I��	 � � ��	��"� � ,�����	��
 ������������������������ ����"! � �$#%#%��&�'(� �*) '����(+��
un>$>$7:<.T_5[Hm8}7�9@>Q7 M u�EG7:<G5[E.9@C4> MKM SUT$<K9�EKEG7 M6M EG7:H@H�E M 9@SUT}=$9@7 =Q9 M Ai<K7:EG9 M 9�7�<KE.7vunNOR L H M X4H@7:9@SUT L >$X
=Q7�<, :EG7:>�a67 M SUT7>b9�>$=$9�X4AD7:9�E M ADC4NBR+C4>$7�>FE.7 >b9�7f]^C4H@X[E�=_5D<54

S P.-T u U�/021 T � W S P.-X[Z u U�/021 X%Z � ] U43 _P.- 5 � 687:9 U43 _7�; 0=< T / 1 ,65Á, ¯ 3
3f7�<*3f< L SUAFE.7�<.N >b9�<.=�]^C4<KN�5[H$] JL < =Q9@7 >;7:9�EG7:<.7���7�<KH@7�9cE L >QXy<DC4N <K7 M EGH@9�SUT$7�>?> L 7�H�H�EG7:<.N 5K86:X47 M R_5DHcEG7:> 5 365 M 5 L$M =$9@7 M 7:<'a6H@7�9�SUT L >$X E L N u�EG7:<G5[E.9@C4> MKM SUT$<K9�EKE �"8+7�<.7:SUT$>$7VEG7ha67 M SUT7>b9�>6:=$9�X4AD7:9�E M ]^7�H�=O7:<K]�JL H�H�E�=$9@7DunNBR L H M X4H@7:9@SUT L >$X94F>$9@SUTFE�QK7:=$C�SUT
=$9@7�Z6C4>FEG9�> L 9�E�J5mE M XDH@7�9�SUT L >$X 54� L$M=$9�7 M 7:N a6< L >Q= > 7�<K=$7�> =$9�7�5 L$M =$7:> unNOR L H M 7:<.T_5[H�E L >$X M XDH@7�9�SUT L >$X47:> 887:<.7:SUT$>$7:E.7�>waP7A:M SUT=>b9�>$=$9@XDAD7�9cEG7:>a5DH M <4C4<KHnJ5 L l_X47 M ih<KX47%8$>Q9 M NB9�Ee=$7:N un>$=$7��A@�X47�A[7�>$>BE:7�9�SUT$>$7:E 5��N E L$M J5[E E:H@9@SUT�=Q9@7��a5 M.M 7:>$7�<KT_5DHcE L >$X/E L 7:<K]�JL H�H@7�>d4�> 7�<K=$7�>o=$7�< 3f< L SUA`5 LQM =Q7�N <DC4<G5[>6:X47:XF5D>$X47:>$7�> u�EG7:<G5[E.9@C4> M.M SUTQ<.9�EKE 9 U43 _ L >$=�=$9@7 <DC4<.H J5 L l_XD7�>^aP7 M SUT=>b9@>Q=$9@X4A[7�9cEG7�> u U�/0 L N7�9�>$7�>�AiH@7:9@>$7:> e~7:<KE�ADC4<K<.9�X49@7:<KE 5

u U0 � u UB/0 � u 0DC E 9 U � 9 U43 _ � 9 C / 1 ,65 * w 3365f5 L SUT >_5DSUT =$7:<�Z6C4<.<K7�AFE L <�=$9@7 unNOR L H M 7�<.T$5DH�E L >$XDE L X47 > J5DT$<.H�7�9 M EG7:>�9 M E[4mX49�H�E1aPH�7�9�SUT L >$X,952, ¯
5 L SUT`]�JL <=$9�7va67 M SUT7>b9�>$=$9�X4AD7:9�EG7:> u U0 L >Q=`=$7�> 3f< L SUA 9 U 5 « L 8�EG<G5[T$9@7:<KEfNO5D>\=$9@7 M 7a6H@7�9�SUT L >$Xh<4C4> a6H@7:9@SUT L >$X ,952, ¯64 L >Q=aX47:TiE�NO5D>\=$5?<DC4>�5 LQM 4j=_5 MKM ] U�3 _P.- �
] UP.- 4 M C�7�<KTzJ5DHcENO5D>d7�9@>Q7�>-! L$M 5[NONB7�>$T$5D>$XvEF>b9 M SUT$7:> u C0 L >$= 9 C 4

u 021 T C � 5GF S P.-X[Z u C021 X%ZS PH-T 5 �
S P.-T 6 7:9 C7�; 0 < T � Iu C021 T 5 �

S P.-T 6 7J9 C7�; 0 < T / 1 ,65 * 1�3
3f7�< b�7:<.N NB9�E"=$7:>�aP7 M SUT=>b9@>Q=$9@X4A[7�9cE M A[C4<.<K7�AFE L <.7�>d5[>
=$7�>3�5DSUT78_5D<KR L >$AFE.7�> >b9@<K=�=_5K887:95DH M Iu C0K1 T 5o8$X47:AzJL <IEVE 5h� LQM =$7�<BZ6C4>FEG9�> L 9�E�J5mE M XDH@7�9�SUT L >$X � 5Á, 1 7:<.X49R8QE M 9@SUT E L$M 5DNBNO7:>�NB9�Ea6H@7�9�SUT L >$X ,95 * w 4 7 u U�/021 T7�; 0 � 7 u C021 T7�; 0 � w / 1 ,65 * �D3��>FE.7�< � >7> 7�>Q= L >$Xd=$7:< q 7FE�9@7:T L >$X ,95 * 1 ]^C4H@XDE�=_5[<G5 L$M =$9@7 ih<.T_5[H�E L >$X M XDH@7�9�SUT L >$XO] JL <�=$9�73f< L SUA�A[C4<.<K7�AFE L < 9 C 4

7 u U�/021 T7�; 0 5 7 Iu C021 T7L; 0 � 77�; 0 6 �S PH-T 7:9 C7�; 0 < T / 1 ,65 * ,43



� * ����� �������������
	��a��	�����
���������	�� � ��	����
gh<KCG8$H@7:N�5mEG9 M SUT 887:9�=Q9@7 M 7�<|aPH�7�9�SUT L >$Xd9 M E)=$7:< E >;7:9�E.7 b|7�<.N NB9�EP=Q7�> L >78+7�Am5D>$>FE.7�> a67 :M SUT=>b9@>$=$9�X4AD7:9�E M ADCD<.<.7:AFE L <K7�>a=Q7�< �5[SUT 8$5D<.R L >$AFEG7 Iu C0K1 T 5
q 7�9@N�«6u��ag"� i��P: � H@X4C4<K9�E.T$N L$M >$5DSUT�������� )K)I����I6 8 9��|¤��*2,;	�k� 17� *   >b9@<.=P=$7:< b�7:<.N]^CDH@X47:>$=$7�<KN�5�
47�>Y5[R$R$<.C'��9@NB9@7:<KE 4

Iu 0K1 T C� F X%Z S P.-X[ZS PH-T / 1 ,95 *4* 3
q 7�9@N «6u��ag"� i1:�W"7�<�]s5DT$<K7�> >b9�<.=)=$9@7 M 7:< � L$M =Q< L SUA'<47:<.>_5[SUT$HnJ5 MKM 9�XDE[4[>;5 M 5o887:<£NO9cEz7�9�>$7�< ]UJL <3f< L SUA L >$=�aP7 M SUT=>b9@>Q=$9@X4A[7�9cEG7�>o7�<�]^C4<.=$7:<.H�9@SUT$7:>~ªb7�H@5m�Q5[EG9�C4>�<47:<I8 L >Q=$7�>?9 M E 5 ��9�E)CG8$9�X47�<� >$>_5DTQNO7'<47:<.7:9@>Q]s5DSUTFE M 9�SUTa=$7:< ! L$M 5DNBNB7�>$T_5[>$XhEF>b9 M SUT$7�>\=$7�>�aP7 M SUT=>b9@>Q=$9@X4A[7�9cE M : L >Q=3f< L SUAiADC4<K<.7:AiE L <.7:>ME L

u 021 T C � 5 �
S P.-T 6�7:9 C7L; 0 < T��

1 ,95 * � 3= 5 T 5 4?=$9�7 a67 M SUT=>b9@>$=$9�X4AD7:9�E M ADCD<.<.7:AFE L <K7�> M 9@>$= R$<KC4R8CD<KEG9�C4>_5DH^E L N 3f< L SUAiADCD<.<.7:AFE L <�:a6<G5[=$9@7:>iE.7�> 9@> ª�9�SUTFE L >$X =$7�< a67 M SUT=>b9�>$=$9@XDAD7�9cE M ADC4NBR8CD>$7�>FEG7 5 3f9�7 «�EG< L AFE L < =$7�<
3f< L SUAiADC4<K<.7:AiE L <J:�aPH�7�9�SUT L >$X 1 36Z a 3 <D7�<K7�9@>�]s5DSUTFE M 9�SUTO4 M Cf=$5 M.M =_5D<G5 L ]_7Fl�E:9@7�>FE.7���JC M.L >$X M :<D7�<�]s5DT$<.7:>a5[>$X47F> 7�>Q=$7:ED>;7:<.=$7:>aA8JC4>$>Q7�> 5
3f9�7 E L H JC M 7�>Q=$7 ih<.T_5DHcE L >QX M X4H�7�9�SUT L >$X�] JL <e=$9�7 3f< L SUAiADCD<.<.7:AFE L <�H�5 L EG7:E 4

77L; 0 6 �S P.-T 7J9 C7�; 0 < T � 7 u U�/021 T7�; 0 / 1 ,95 * � 3«�9@76T_5[Eb=Q9@7 s_C4<.N 7�9�>$7�<e7:H@H�9@RQE.9 M SUTQ7�>/a6H@7�9�SUT L >$X�]�JL < 9 C NB9�Ee7:9@>$7:N > L 7:H@H�E.7�<KN =$9;< 1'tu�� 3 U�/5 L ])=$7�<d<.7:SUTFEG7�>�«�7:9�EG7 5 ih<K]UJL H�H�E�=_5 M a67 M SUT=>b9�>$=$9@XDAD7�9cE M ]^7�H@= tu UB/� =$9�7�Z6C4>FEG9@> L 9cE�J5[E M X4H�7�9 :SUT L >QXB4 M CB9 M Eb=$7�<�> L 7:H@H�E.7�<KN ]UJL <b=$9�7'3f< L SUA�A[C4<.<K7�AFE L <�X4H�7�9�SUT1� L H�H 5
3f9�7vs_C4<.N0=$7:< Z6C4>FE.9@> L 9�E J5[E M X4H@7:9@SUT L >$X �65Á, 1 A[5[>$>k> L <y8+7�9I9@>$A[C4NORQ<.7 MKM 9R8$H@7:> sIH JL$MKM 9�X4AD7:9;:E.7�> <D7�<J>;7:>$=$7:Ev> 7�<K=$7�>d4I=_5aTQ9@7�<)=$9�7 3f9�SUTiE.7�A[C4> M EG5D>FE�9 M E[4z= 5 T�� ����� � ��� / 51q 7�9�7�9@>Q7�N!
> 7�9�R$T_5 M 7�>$XD7�NB9 M SUT}9 M EP=$9@7 M >$9@SUTFE)=$7�<ysj5DH�H 5 3f7:< q 7�T$5D>$=$H L >$X�=$7�< a67�NB9 M SUTQ=$9@SUTFEG7h8+7�9=Q7�<)«�9�N L H�5mEG9@CD>aAm5[<�9cEG9�7�<.7:>$=$7:<P«�EG<'JC4N L >QX47�>kADCDNON�Ef7�>FE M SUT$7�9�=$7�>$7 q 7:=$7 L E L >$X/E L 5 3f9�7 M>b9�<.=d9@>dZP5DRQ9�EG7:H ,95 � 52, 887 M SUT$<K9@7%8+7�> 5
��� ����� � � ���  � �� �L� ��  � �! #" � �	$&%('�� ��� $%�� �  �� �  � �	% ������! % #%#  �*) � � 

+ �
! L <��JC MKL >$X�=Q7�<'a6H@7:9@SUT L >$X ,95 * � >b9�<.=�=$9@7 M 7\JL 887:<7:9@>�s�9@>$9cEG7 M W"CDH L NB7�>�9@>FEG7:X4<.9�7�<�E[4_NB9�E=Q7�N aP5 L 
-, M SUTQ7�> un>FEG7�XD<G5DH M 5[EIEh9@>67�9�>$7�« L NBNB7�<4C4>�. 887:<xk|J5[SUT$7�>$9�>FEG7�XD<G5DH�7�> L NBX47F>;5D>$=$7:H�E



�����i� ��	 	 
 � ��� 	�	�� � �	K	��&�I��	 � � ��	��"� � �
L >$=�JL 8+7�<b=$9@7ysIH�J5DSUT$7:>\=$7 M Z6C4>FE.<.C4H�HR<4CDH L NB7�> M 9@> � 8B8Q9@H@= L >$X ,95 1 9�>FEG7�XD<.9@7:<KE 5 365oE L >b9�<.==$9�7�Z6C4>FEG9�> L 9�E�J5[E M X4H@7:9@SUT L >$X 9�>\9�T$<.7:<Dun>FE.7�X4<.5DH�]^C4<KN 5D>$XD7 M SUTQ<.9@7F887:>O4V>;CG8+7�9z=$9�7|3f9;<47:<.X47:>BE=$7 M a67 M SUT7>b9�>$=$9�X4AD7:9�E M ]^7�H�=$7 M >$9�SUTFE�XDH@7�9�SUT1� L H�H 9 M E�4

W � �� UB/� � � ����� w E � � C ��� � � � � � � ] � � / 1 ,65 * 3D3�\9cE ��9@H�]^7b7:9@>$7 M Z6C4<.<K7�AFE L <x<4CDH L NB7�> M EG<KC4N M �� C Am5D>Q>
> L >
7�9�>$7 q 7�=$9�>$X L >QX ]�JL <�=$9@7Y3f9R<D7�<�:X47:>BE:]^<K7�9@TQ7�9�Ee]^CD<.N L H�9@7:<KEP>;7:<.=$7:> 4
W � �� C� � � �� � w E � � C ��� � � � � � � ] � � / 1 ,65 * {43

3f9@7bW"C4H L NO7:> M E.<.C4NBADCD<.<.7:AFE L < �� C >b9@<K=�NB9�E�=$7:>dZPCD<.<.7:AFE L <KX47 M SUT7>b9�>$=$9�X4AD7:9�EG7:>
H�5 L E*aPH�7�9;:SUT L >$X ,95 * 1 8+7 M EG9�NON�E 5 3f9�7 q 7%E:9@7:T L >$X\]UJL <6=Q9@7�5 L ];=$9@7 !�7:H@H;k|J5DSUT$7hCB9@>FEG7:<.R+C4H@9�7�<KE.7�Z6C4<�:<.7:AFE L <KX47 M SUT7>b9�>$=$9�X4AD7:9�E�>$C4<KN�5DH
E L < !�7:H@HRkzJ5DSUT$7 u CX 1 N H�5 L EG7:E 4
u CX 1 N � 5 6 �

S P	�T < N 6�
 9 C
 � < N / 1 ,65 * ¯ 3
3f7�< 3f9�5[X4C4>_5DH�ADC�7Fl�E�9�7�>FE S P T 9 M E�]UJL <;5DH�H@7bZ6C4NBR8CD>$7�>FEG7:>�=$7:< unNBR L H M X4H�7�9�SUT L >$X 9�=$7�>FE.9 M SUTd4>;5 M = L <.SUT
7:9@>$7D887 M C4>Q=$7�<K7P�a5 
4>$5DT$NB7D8+7�9j=$7:<*unNBR$H@7:NO7:>FEG9@7:< L >QX)=Q7�<He¬5D>Q=$<G5D>Q=B887:=$9@> :X L >QX�7�<K<.7:9@SUTFE >b9�<.=O4G<D7�<KX4H@7:9@SUT$7�ZP5DR$9cEG7�H ,65 � 52,65 3f7:<)JL 887:< M E.<.9�SUT$7�>$7Db|7�<.N 8+7%E:7�9�SUT$>$7:E;7�9�>$7H@9�>$7'5[<.7�un>FE.7�<.R+C4H@5[EG9�C4>�>_5[SUT/aPH�7�9@SUT L >QX ,95 365 3f9�7'a6H@7�9�SUT L >$X�]UJL <;=$7�>dZ6C4<K<.7�AFE L <x<DC4H L NB7�> :M E.<.C4N H�5 L E.7:Ee> L >d]�JL <b=$9�7 !�7�H�HRk|J5DSUTQ7 C 4

�� CN � u CX 1 N� N � 5�� N 6 �
S P	�T < N 6 
 9 C
 � < N / 1 ,65 � w 3

3f7�<�a6<G5[=$9@7:>iE =$7�< 3f< L SUAiADC4<K<.7�AFE L <z9@>�!�7�H�H@>$CD<.NO5DH@7:>$<.9�SUTiE L >$X >b9@<K='E�7:>iE.<G5DH L N�=$9�7 sIHnJ5[SUT$7
C�5[H M W"C4H L NO7:>$9@>FE.7�X4<.5DH8=Q9 M Ai<K7:EG9 M 9�7�<KE 4

�� CN � 5�� N 6 �
S P �T < N � 9 C y 5 9 C T1�t� y 5 t� T 3 t��� N / 1 ,65 � 1�3

365 M ih9@> M 7:EIE�7�> <4CD> a6H@7:9@SUT L >$X ,95 � 1 9@> ,95 * { 7�<KX49m8�E�=$9@7�=$9 M Ai<.7VEG7 3f< L SUA�A[C4<.<K7�AFE L <J:a6H@7�9�SUT L >$X 5 3f9�7 � LQM > 7�<KE L >$X�=$9@7 M 7�<.a6H@7:9@SUT L >$Xb7�<�]^C4<.=Q7�<KEz=Q9@7 q 7:<.7�SUTQ> L >$Xf=$7:<K��C4<.NO5DH�X47 :M SUT=>b9�>$=$9@XDAD7�9cEG7:>d5D>Y=$7�> !�7:H@H;k J5DSUT$7:> 5 3f9�7 M 7�N g L >$AFEeN L$MKM 887 M C4>$=Q7�<.7 � L ]^NB7�<.A M 5DNOA[7�9cEX47 M SUT$7:>$AFE�> 7�<.=Q7�> 5���$���|�IM|�|� � {���  E�7:9@XDE�]�JL <�C4<KE.T$C4X4CD>_5DH@7���7:E E:7o48=_5 M.M =$9@7 unNOR L H M : L >$=,3f< L SUA�A[C4<.<K7�AFE L <J:a6H@7�9�SUT L >$X�7�>FEGA[C4R$R+7�HcE M 9@>$=d4 >;7:>$> ]UJL <d=$7:>w3f< L SUA L >Q=�=$9�7naP7 M SUT=>b9@>$=Q9@X4A[7�9�E.7�> 7�9�>$7



�D� ����� �������������
	��a��	�����
���������	�� � ��	����
>Q9@SUTFEx: <47�< M 7VE E:E.7�W�5D<.9@5o8$H�7�>_5D>QC4<.=$> L >QXB4V887:9I=$7:<65DH@H�7 un>�]^C4<.NO5[EG9�C4>$7:>a5D>�7:9@> L >$=�=$7�N M 7:H;:8+7�> .f<KE|X47 M R+7�9@SUTQ7�<KE M 9�>$=O4[<D7�<x> 7�>Q=$7:E�>b9�<.= 5 3f9�7 M 7 � >$C4<K=$> L >$X >b9@<.= 5 L SUT�5DH M���� = ������� E�H���
	 J ��� = E �
	�	�� G,L E� E G � 8+7%E�7:9@SUT$>Q7:E 5 ih<�7�NBRQl_7�TQH�Eb=$7 M T_5DHR8a7:9@>$7'<47:< M 7:E EVEG7�W�5[<.9�5K8$H@7:>6:5[>$C4<.=Q> L >$XB4�7:9@> M C4XD7�>_5D>Q>iE.7�� ��� L L E 	 E�H �
�
	 J �
� =FE ��	�	�� G,L E� E�G � 4�=_5 MBL < M RQ<DJL >$XDH@9@SUT5 L ]�� ���*6 )�� 8�� + 6 472 � *4*   E L <[JL SUAiX47�TFE 5 sJL <�>$9�SUTFEx:nCD<KEGTQC4X4C4>_5[H@7 ��7VE E�7d9 M E�=Q9@7 <D7�<J:M 7:EIE:EG7PW�5D<K9�5o8$H�7�>_5[>$C4<.=Q> L >$X�QK7�=$C�SUT M SUT7>b9�7�<K9@X L NzE L$M 7VE E:7�> L >Q=\]�JL T$<�EDE L 7:9@>$7:N 7�<KT$7%86:H�9@SUT$7:>
W"7�<J>�5DHcE L >QX M 5 L ] >�5D>Q=\9�>$>$7�<KT_5DHR8Y7�9@>Q7 M � s�3Y:��;C�=$7 M 5
! L <���NOX47:T L >$X¬=$7 M gh<.Co8$H@7:N M >b9@<K=x9@N �« � 3P� �« , 3Y:��;C�=$7d=$7 M T_5DHR8x7�9�> ��� = ������� E�H���
	 J ��� = E ��	�	�� G,L E� E�G � NO9cE�7:9@>$7:N «iEU5o8$9�H@9 M 9@7:< L >QX M E.7�<.N >_5DSUT�9D2z¤ + 8 � 2,)�� �°¯ 1: <D7�<J>;7:>$=$7:E%4�=$7:<�=$9�7aZ6C4R$R+7�H L >$Xo=$7 M 3f< L SUAG: L >$= a67 M SUT=>b9�>$=$9@XDAD7�9cE M ]^7�H@=Q7 M�M 9@SUT$7:< M EG7�H�H�EL >$=d=$9@7 � L$M 8$9�H@= L >$X�C M E:9@H@H�9@7:<.7�>Q=$7�<;� JC M.L >$XD7�> L >FEG7:<I8$9�>$=$7:E 5
3f9�7�X47 M.L SUTFE.7 ��C4<.NO5DH�X47 M SUT7>b9�>$=$9�X4AD7:9�E5D>�=$7�<�!�7�H@H;k|J5DSUT$7 u UB/X 1 N 8+7�<.7:SUT$>$7VE M 9@SUT�>_5[SUTk]^CDH;:XD7�>$=$7:<eW"C4< M SUT$<.9c]¦E�4

u U�/X 1 N � u U�/X 1 N 5 6 �
S P	�T < N �� 6 
 9
 � < N 5 6 
 9
 � < N �� U�3 _ / 1 ,95 � �43

365[<.9@>f887FE�7�9�SUT$>$7:> JL 8+7�< M E.<.9@SUTQ7�>$7 b|7�<.NB7k5D>�=$9�7 !�7�H�HRk J5DSUTQ7`9@>FEG7:<.R+C4H@9�7�<�EG7�e~7:<KEG7 5 3f7�<E >;7:9�E.7 b|7�<.N 5 L ]�=$7�< <.7�SUTFE.7�>�«�7�9cEG7 M E.7�H@HcE)=$7�>�«�EG5o8$9�H@9 M 9@7:< L >$X M EG7:<.N =_5D<%4z=$7:<�A[C4<.<K9@X49�7 :<K7�>$=\9@>\=$9@7ysIH L$M.M 887:<.7�SUTQ> L >$XY7�9�>$X4<.7:9�]¦E%4 M CG8$5DH@= . M E�9�H@H@5[EG9�C4>$7�>Y9�N 3f< L SUAi]^7:H@=a5 L ]¦EG<K7:E.7�> 53f9�7YW"7�<x> 7�>Q= L >$X?=$7 M Z6C4<.<K7�AFE L <KEG7:<.N M <K7 MKL H�E.9@7�<�E
5 L$M =$7:< un>FEG7:<.R+C4H�5mEG9@CD>�=Q7�< unNBR L H M :XDH@7�9�SUT L >$X\5 L ]e=$9�73!�7:H@H;k|J5DSUT$7 5 ¡�+j�£¢F¤¦¥+j� 8 ��+j�£¤F¨© � ,���  > 7�9 M 7�>?=$5D<G5 L ]�T$9�>O4z=_5 M.M =$7�<Z6C4<K<.7:AiE L <KE.7�<KN 9@>za6H@7�9�SUT L >$X ,95 � � 8+7�9_7:9@>$7:N X4<KC 
47�>OZ6C�7 l�E�9@7:>FEG7�> S P �T AiH@7:9@>h>b9@<K=O4o>b9@77 M 8+7�9 M R$9�7�H M > 7�9 M 7�887:9e9@> M EU5[E.9@C4>zJ5[<.7�>�ªb7�SUT$> L >QX47�>xNB9�E M 7�TQ<OAiH@7:9@>$7:> !�7:9�E M SUT$<K9�E.E.7�>�=$7�<sj5DH�H89 M E 5
3f9�79�>/aPH�7�9@SUT L >QX ,95 � � 7�>FEGT$5DH�E.7�>$7:> 3f< L SUAiX4<G5[=$9@7:>iE.7�> > 7�<K=$7�>\>_5DSUT\¡ ++�£¢F¤¦¥5++� 8 ��+���£¤4¨© � ,��m  >b9�7f]^C4H@X[Eb5DR$R$<KC'�Q9�NO9�7�<�E�46 
 9
 � < N � 9 y 5 9 T1�t� y 5 t� T 3 t� �

1 ,95 � ,F3
6 
 9
 � < N �

1 X4<G5D= 9 3 N 1�t� y 5 t� T 31�t� y 5 t� T 3 t� / 1 ,95 � * 3
3f7:<�<K7 MKL H�E.9@7�<K7�>$=Q7y<DC4<.H�J5 L l_X47PW"C4H L NO7:> M E.<.C4N �� U�/N = L <KSUT`=$9@7)<.7:R$<�J5 M 7�>FEG5[EG9;<47D!�7:H@H;k|J5DSUT$7CP7�<KX49m8�E M 9@SUT�E L

�� U�/N � u UB/X 1 N � N � 1 ,95 � � 3NB9�E u UB/X 1 N 5 L$M =$7:>�a6H@7:9@SUT L >$X47:> ,95 � � 8$9 M ,95 � * 4



�����i� ��	 	 
 � ��� 	�	�� � �	K	��&�I��	 � � ��	��"� � 3
u U�/X 1 N � u UB/X 1 N45 11�t� y 5 t� T 3 t� 6 �

S P	�T < N�� 1 9 y 5 9 T 3 5 1 X4<.5D= 9 3 N 1�t� y 5 t� T 3�� U43 _ / 1 ,65 �D� 3
3 L <KSUT ih9@> M 7:E E:7�>?=$7:<va6H@7:9@SUT L >$X47:> ,65 � 1 L >$= ,65 � � 9@>�aPH�7�9@SUT L >QX ,95 * { 7�<.T J5DH�E N�5[>o=$9�73f< L SUA�A[C4<.<K7�AFE L <J:Ja6H@7:9@SUT L >$X\9@> � 8$TzJ5[>$X49@XDAD7�9cE)=$7 M e~7:<KEG7 M 9 C T 9@N !�7:H@H@NB9�EKEG7:H@R L >QAiE L >$==$7:<��9�E.E.7�H�R L >$AFE M >;7:<KE.7 9 C � =$7�<��5[SUT 8$5D<IE:7�H@H�7�>�� ���

�	� � � � � ��
 �� 4
W � 1 � 5�� � 6 �

S P	�T < � � 9 C � 5 9 C T1�t� � 5 t� T 3 t� � � � ������� E � � C ��� � � � � � ] � � E� ���
�	� � � � � ��
 �� / 1 ,65 � 3D3

365o8+7�9 9 M E
������� � W � � � u U�/X 1 �

5 � � ! 11�t� � 5 t� T 3 t� 6 �
S P	�T < � � 1 9 � 5 9 T 3 5 1 X4<G5[= 9 3 � 1�t� � 5 t� T 3 � U�3 _ /�1 ,65 � {43NB9�E � � C ����� � � � � ] � � E� ���

�	� � � � � ��
 �� /
3f9@7e> L NB7�<K9 M SUT$7�� JC M.L >$XP=$7 M a6H@7:9@SUT L >$X M.M � M EG7�N M Am5D>$>h>b9@7�]^C4H�XDE E LQM 5DNBNO7:>$X47V]s5 M.M E >;7:<J:=$7:> 4
1G5 ��JC MKL >$XB=$7�<e=$9 M Ai<.7VEG9 M 9@7:<KE.7�>�unNOR L H M X4H@7:9@SUT L >$X ,65Á, ¯vE L < q 7 M EG9@NBN L >QXp<4C4> u UB/0 5
�65 Z6C4<K<.7�AFE L <b=$7 M 3f< L SUA=: L >$=�a67 M SUT=>b9@>$=$9�X4AD7:9�EK]^7�H@=Q7 M 4

� q 7 M E.9@NBN L >$Xb=$7 M W"C4H L NB7�> M EG<.CDNO=$7V]^7�AFE M � �� NO9cE£=$7:>haPH�7�9�SUT L >$X47�> ,95 * { L >$=,95 � � 4� q 7:<.7:SUT$> L >$X�=$7:<v3f< L SUAiA[C4<.<K7�AFE L < 9 C 5 LQM =$7:<���JC M.L >$X`=$7:<p3f< L SUA�A[C4<.<K7�AFE L <J:a6H@7:9@SUT L >$X ,95 * { 4� Z6C4<K<.7�AFE L <�=Q7 M 3f< L SUAF]^7�H@=Q7 ML >iE.7�<�W"7�<x> 7�>Q= L >$XY7:9@>$7 M ��>FE.7�<.<K7�H@5m�Q5[EG9�C4> M ]s5[A=:E.C4< M 	 � 4 9 U � 9 U43 _ � 	 � 9 C � 1 ,65 � ¯ 3� Z6C4<K<.7�AFE L <e=$7�<Ya67 M SUT7>b9�>$=$9�X4AD7:9�EG7:>d9@>d=$7�>(!�7�H�H@NB9�EKEG7�H�R L >$AFE.7�>
g 4
u U0K1 T � u UB/021 T � u 021 T C E u 0K1 T C � 5 6 �

S PH-T < T 647:9 C7�; 0 < T / 1 ,65 � w 3



� { ����� �������������
	��a��	�����
���������	�� � ��	����
,95 ZPCD<.<.7:AFE L <e=$7:<eW"C4H L NB7�> M EG<'JC4NB7f5D>d=$7:> !�7:H@HRkzJ5DSUT$7�> � NO9cEDaPH�7�9�SUT L >$X ,95 � 1 4�� U� � �� U�/� � � � C / 1 ,95 � 1�3
* 5 � JC M.L >$Xa=$7�<vE L$M J5[EIE�H�9@SUT$7:> b�<.5D> M R+C4<�EGX4H�7�9@SUT L >QX47�>~] JL <�=$9�7�E L <x8 L H�7�>FEG7:> aP< JC 
47�>��L >$=��%4
� 5Dq 7�X49�>$>Y7�9�>$7�<e>Q7 L 7:>Mu�EG7:<G5[E.9@C4> 5

��� ��� � � � ���  � �� �L� ��  � �! #" � �	$&%('�� ��� $%�� �  %�� �  � � � ����+�� ��%���� � ���  �����
! L < ��7�<.H�7�9cE L >$X =$7�<*3f< L SUAiA[C4<.<K7�AFE L <�:Ja6H@7:9@SUT L >$X�]UJL < Am5[<�9�EG9�7�<K7�>$=$7f«�EG<'JC4N L >QX47�>�>b9@<.=�=$9@7Z6C4>FE.9@> L 9�E�J5[E M X4H@7:9@SUT L >$XB9@>�9�T$<.7:<�]UJL <A[5[<�9�E.9@7:<.7�>Q=$7�«�E.<�JC4N L >$X47�>k5[>$X47�R$5 M.M EG7�>ns_C4<KNt<D7�<J:
> 7�>Q=$7:E 4

7 u 07�; 0 � 1
1 5 � �i�� � / 1 ,95 � �43

� >_5DH�C4X E L N «6u��ag"� i�:W"7�<�]s5DT$<.7:>
]�JL <;9�>$ADCDNOR$<K7 MKM 9m8QH@7�«�EG<'JC4N L >QX47�> >b9�<.=O=$9@7 q 7%E:9@7�T L >QXE >b9 M SUT$7�>M3f< L SUAG: L >$=Ma67 M SUT=>b9�>$=$9@XDAD7�9cE M ADC4<K<.7�AFE L <bT$7�<KX47�H�7�9�E.7:E%4
u 021 T C � 5 �

S P.-T 6�7:9 C7L; 0 < T 1 ,95 � ,F3L >$=d9@>d=$9@7PZ6C4>FE.9@> L 9�E�J5[E M X4H@7:9@SUT L >$X ,95 � � 7�9@>QX47 M 7:E EVE�4
7 u U�/0 � u C07�; 0 � 1

1 5 � �i�� � � 1 ,95 � * 377�; 0 � �S P T 6 7:9 C7�; 0 < � � 5 1
1 5 � �i�� � � � 7 u UB/07L; 0 � T / 1 ,95 � � 3

3f9�7 M 7 aPH�7�9�SUT L >$X|>b9@<K=d5D>_5DH�C4X|E L <e9@>QADC4NBR$<.7 M.M 9m8$H�7�>j3f< L SUAiADC4<K<.7�AFE L <J:�aPH�7�9@SUT L >QX�=$9 M Ai<.7 :E.9 M 9@7�<�E L >$=¬NO5D>~7:<.TzJ5[H�E)=$9@7 3f< L SUAiA[C4<.<K7�AFE L <�:Ja6H@7:9@SUT L >$X�]�JL < Am5[<�9�E.9@7�<K7�>$=Q7Y«�E.<�JC4N L >$X47�>9�> � 8QTzJ5D>$X49�X4AD7:9�E =$7 M eo7�<�EG7 M 9 C T 9@N !�7:H@H@NB9�EKEG7:H@R L >QAiE L >$=?=$7:<B�\9�EKEG7�H�R L >$AFE M > 7�<KE.7 9 C �=Q7�< �5[SUT 8$5D<IE:7�H@H�7�> � ���
�	� � � � � ��
 � � 4

W � 1 � 5�� � 6 �
S P �T < � � 9 C � 5 9 C T1�t� � 5 t� T 3 t� � � � �������?5 1

1 5 � �i�� � � �
1 ,95 �4� 3NO9cE � � C ��� � � � � � ] � � E� � �

�	� � � � � � 
 �� /



�����i� ��	 	 
 � ��� 	�	�� � �	K	��&�I��	 � � ��	��"� � ¯
3f9@7�EGCDEG5DH@7 � 8$H�7�9�E L >$Xe=$7 M 365DNBRQ] <4C4H L NB7�>_5D>FE.7�9@H M >_5DSUT)=$7�<I!�7:9�EO> L <K=$7 8+7�<.7:9�E M 9@>PZP5DR$9cEG7�H
�65 �65 � 8+7�T$5D>$=$7:H�E 5 �a5D>d7�<KTzJ5DH�E 4

W � 1 � 5�� � 6 �
S P �T < � � 9 C � 5 9 C T1�t� � 5 t� T 3 t� � � � �������?5 �8�

1 � �8� #%�&  % �� � (+*, &  % - �� ��� ����	��

�
1 ,65 � 3D3

NB9�E � � C ����� � � � � ] � � E� � �
�	� � � � � ��
 �� /

unN >zJ5DSUT M EG7:> «�SUT$<K9�E.E�>b9@<K=�=Q7�< E L$M J5mE E�H�9@SUT$7 > L 7�H�H�E.7�<.N ���� � = L <.SUT � >7> 7�>Q= L >$X¬=Q7�<Z67:EKEG7�>Q<.7�XD7�H L NB]^CD<.N L H�9@7:<KE 5 ! L < q 7:<.7�SUTQ> L >$Xf=$7 M e~5DSUT M E L N M 8BE > 5 =Q7 M Z6C4H�H�5DR M <4C4>�Z)5 :<�9�EG5[EG9�C4> M 8QH�5 M 7�> >b9�<.=`=Q9@7�ª�5O��H@7�9�X4T6: q 7%E:9@7�T L >QXB4
aPH�7�9@SUT L >QX �65 � � 4�<47�<J>;7:>$=$7VE 5 ��Nt8+7�9@N
q H@5 M 7:>$ADC4H�H�5DR M 7:9@>$7:>~>$7:XF5[E.9R<47:> � L$M =$< L SUA L >FEG7�< =$7�<ye L <IE�7:H E L <D7�<.NB7�9�=$7�>d4�>b9�<.=}=_5 MW"C4<xE�7�9�SUT$7�> ��� 5o8$XD7 M R$5DH�E.7�> 5

���� � � �8�
1�� �8� #% &  % ! * & ��

� � � �� ��� ! �8�
1 � �8� #% &  % ! * & ��

� ��� 9	� 5 9 T �, � � �
�

1 ,65 � {43
NB9�E ��� � 9�� 5 9 T

� 9�� 5 9 T � / 1 ,65 � ¯ 3
3f7�<�> L 7:H@HcEG7�<KN ���� � 9 M Eh=_5DNB9�E�7V��R$H�9mE�9cE�7:9@>$7 s L >QAiE.9@C4> =Q7 M 3f< L SUAD7 M 9 T 5 3f9@7 M 7�< M SUT=> 7�<KE=$9�7P� JC M.L >$XB=$7:< 3f< L SUAiADCD<.<.7:AFE L <�:Ja6H@7�9�SUT L >$Xh887:9£Am5?<�9cEG9@7:<.7:>$=$7�>\«�E.<�JC4N L >$X47:>�7:<.T$7F8$H@9�SUT 5
3f7 M T_5DHR8y>b9�<.=P7�9�>y<DC4> '�������9 �°¯ *   7�>FE�>b9�SUAD7�HcEG7 M W"7�<�]s5DT$<K7�>y887:> L E E:E%4�=_5 M =$9@7 J� >$=$7�< L >$X=$7 M > L 7�H@HcEG7:<.N M 8+7�9�=Q7�<e��JC MKL >$X�=$7�< 3f< L SUAiADCD<.<.7:AFE L <�:Ja6H@7�9�SUT L >$X NB9�E 8+7�<[JL SUA M 9�SUTiE.9@XDE 5 u M E=$7:< > L 7�H�H�E.7�<.N R8C M 9�E.9R<�4O>b9@<K=~7�9�>oR+C M 9�EG9;<47 M 9 C T 887:<.7:SUT$>$7:E L >$=¬=$7:<p3f< L SUA 9 T 5D>QX47�T$C :8+7�> 5 3f9@7�EG<.7:9m8+7�>$=Q7 3f< L SUA�=Q9��87�<.7:>BE 1 9�� 5 9 T 3 >b9@<K=
<.7:= L E:9@7�<�E L >Q=
=_5 M q H�5 M 7�>=>�5[SUT M E L N<47:<.H@5D>$X M 5DN�E M 9�SUT 5 3f9@7)ª�7:= L AFEG9�C4>�=$7 M > L 7�H@HcEG7:<.N M = L <.SUT\7�9�>\R+C M 9cEG9;<47 M 9 C T Am5D>$>a= L <.SUT=$9�76R_5D<KE.9@7:H@H@7 � 8$H�7�9cE L >$X =Q7 M > L 7�H�H�EG7:<.N M >_5DSUT�=$7:N 3f< L SUA
5DR$R$<KC���9�NO9�7�<KE >;7:<.=$7:> 4

7 ���� �7:9 � ���
1;� ��� #% &  % ! * & �� 7

�7:9 � / 1 ,65�3 w 3
3f9@7 q 7�<K7�SUT$> L >QXB=Q7�<�R_5[<KEG9�7�H�H@7�> � 8QH@7�9cE L >QX�=$7:< q H@5 M 7:>7>;5DSUT M E L N M XD7 M SUT=>b9�>$=$9@XDAD7�9cEb>_5DSUT=$7:N 3f< L SUAz>b9@<.=Y]UJL < e~5DSUT M E L N L >$=aZ6C4H�H�5DR M X47VEG<.7:>$>FE�= L <.SUTQX47:]UJL TQ<KE�4



3 w ����� �������������
	��a��	�����
���������	�� � ��	����
7 �7:9 � p���q ���r

�� � ��� �%���� 1 9�� 5 9 T 3
	 � _� ��� ��� ��� 3 ����� �%���� 1 5 1�3 e~5DSUT M E L N�� � � 5 � �%���� 1 9 T 5 9�� 3 	 � 3 _� ��� � � � � 3 � � � �%���� 1 ��1�3 Z6C4H�H�5DR M 1 ,95 3 1�3
s�JL <b=_5 M e¬5[SUT M E L N L >$=d]�JL <b=$7�>aZPCDH@H�5[R M =$7:<ZP5[<�9�EU5mEG9@CD> M 8$H@5 M 7:>j887 >b9@<KAiE�7:9@>$7y3f< L SUA=:7:<.TzJCDT L >$X 9 C v w =Q9@7\ª�7:= L AFEG9�C4> =$7:< q H�5 M 7�>=>�5[SUT M E L N M X47 M SUT=>b9@>$=$9�X4AD7:9�E � 5 s�JL <B=_5 M
q H�5 M 7�>=>�5[SUT M E L N 9 M Eb=$9@7 M�L >$NO9cE.E.7�Hm8$5D< 7:9@> M 9@SUTFEG9�XB4Q=$5B=$9�7fEG<K7�9m8+7�>Q=$7 3f< L SUAi=$9 ��7:<.7:>BEP<.7 := L E�9�7�<KE|>b9@<.=d4 1 9	� 5 1 9 � 9 C 3K3 � 1 9�� 5 9 3 5�� L SUT 8+7�9@N q H@5 M 7:>$ADC4H�H�5DR M >b9@<K= 887:9�7�9�>$7�<3f< L SUAD7:<.TzJCDT L >$X =Q9@7 q H@5 M 7:>=>�5DSUT M E L N M X47 M SUT7>b9�>$=$9�X4AD7:9�E�<.7:= L E�9�7�<�E 5 365 8+7�9�N Z6C4H@H@5DR M =$9@7
q H�5 M 7�>=>�5[SUT M E L N M X47 M SUT=>b9@>$=$9�X4AD7:9�Eb7:9@>Y>$7:XF5[EG9;<47 M W"C4<IE:7�9@SUTQ7�>dT_5[E%498+7F>b9@<KAFEe7�9�>$7'3f< L SUA=:7:<.TzJCDT L >$X�7�9@>Q7y8+7:E.<G5DX M NaJ5 
49@X X4<�JC 
47�<K7PZPCDH@H�5[R M X47 M SUT=>b9@>Q=$9@X4A[7�9cE 5��9�E a6H@7�9�SUT L >$X ,95 3 1 A[5[>$>o=Q7�<)ADC4<K<.9@XD9@7�<�EG7 > L 7:H@HcEG7�<KN 9�> � 8$TzJ5D>QX49@X4A[7�9cE6=$7�< 3f< L SUA�A[C4<J:<K7�AFE L < 9 C T 8+7�<K7�SUT$>Q7:ED>;7:<.=$7:> 4

� ��� � � ���� � � 7 ���� �7:9 9 C T / 1 ,95 3 �43
365[NO9cE"H�5 L E.7:E =$9@7Y3f< L SUA�A[C4<.<K7�AFE L <J:Ja6H@7:9@SUT L >$X|E L < q 7�<K7�SUT$> L >$X�Am5[<�9�EG9�7�<K7�>$=$7:<�«iEG<�JCDN L >6:XD7�> 4

W � 1 � 5�� � 6 �
S P �T < � � 9 C � 5 9 C T1�t� � 5 t� T 3 t� � � � ������� 5 6 ���� � � 7 ���� �7:9 9 C T < �

1 ,95 3D,F3NB9�E � � C ����� � � � � ] � � E� � �
�	� � � � � ��
 �� /

3f9�7fZ6C4<K<.7�AFE L <e=$7 M > L 7:H@H�E.7�<KN M >b9@<.=Y9�NORQH@9mE:9�EH8+7�T_5[>$=$7�HcE L >$= a6H@7:9@SUT L >$X ,95 3D, H@5 L EG7VEe9@>�\5[EG<K9mE�7:> M SUTQ<.7�9R8=>;7:9 M 7-4
6 SYT � 7 ���� �7:9 < 9 C T � W X%Z SYX[Z 9 CX[Z � �������?5 ���� � / 1 ,95 3 * 3��5DSUT�=$7�<���JC M.L >$XO=Q7�<Y3f< L SUAiADCD<.<.7:AFE L <�:Ja6H@7�9�SUT L >$Xv>;7:<.=$7:>a=_5 M 3f< L SUAF]^7�H@= L >Q=\=_5 M a67 :M SUT=>b9@>$=$9�X4AD7:9�E M ]^7�H�=�8BE > 5 =$9�7 W"C4H L NO7:> M E.<�JC4NB7 5DAFE L 5DH�9 M 9@7�<�E 5 3f7:< � 8QH�5 L ]^RQH�5D>�7�>FE M R$<.9�SUTFE=Q7�N 3f< L SUAiADC4<K<.7�AFE L <J:W"7�<K]s5[T$<.7:>�]UJL <e9�>$ADCDNOR$<K7 MKM 9m8QH@7P«�E.<�JC4N L >$X47:>�9�>�Z)5[R$9�E.7�H ,65 � 5 � 5

����� �  p+����! "�,&[+$#&%,+$#' '+
3f9�7v3f9 M Ai<.7:E.9 M 9@7�< L >$XY=$7:< b�<.5D> M R+C4<�EGX4H�7�9@SUT L >QXY7�9@>Q7�<P5DH�H@X47:NO7:9@>$7:>aW�5D<.9@5o8$H�7vL M 7VE E:E)=$7:>eo7�<�E�5[N 887VEG<G5[SUTiE.7:E.7�>?g L >$AFE 9@> q 7%E:9@7:T L >$X�E LoM 7:9@>$7:> �5[SUT 8$5D<.R L >$AFEG7�> L >$= M C4> M E.9;:



�����F� 	 � � �����!� �����B	������"� 3 1X47:>�ih9@>9k�JL$M.M 7�> 5 e 9@7 M SUT$C4>a7:<x> J5DTQ>iE%4_]^7�T$H�7�>\5D> !�7:H@H�7�>O4$=Q9@7)5D> q 7�<.5D>$= L >QX M k|J5[SUT$7�>`=Q7 M8+7:EG<.5DSUTFEG7VEG7�> «�E.<�JC4N L >$X M X47%8$9�7:E M 5D>QX4<.7:>BE�7:>O4*un>Q]^CD<.NO5[EG9�C4>$7�>�]�JL <
=Q9@7 q 9@H@5D>BE�XDH@7�9�SUT L >$X 5! L <�� JC M.L >$Xa=$7 M H�9@>$7�5D<.9 M 9�7�<KE.7�>na6H@7:9@SUT L >$X MKM � M E.7�N M N}JL$M.M 7�>?5D>~=$9@7 M 7�> .6<�EG7:>~]�JL < QK7:=$7W�5D<K9�5o8$H�76ª�5D>$=B8+7�=$9�>$X L >QX47�> <DC4<.X47:X47%8+7�>�> 7�<.=Q7�> 5
ih>FE M RQ<.7�SUTQ7�>$= M 9�>$=?5D>¬=Q9@7 M 7�> sIH�J5DSUT$7:>$7�H�7�NB7�>FEG7:> � LQM.M 5[X47�> JL 8+7�< =$9@7O=$<.7:9 a67 M SUT7>b9�>6:=$9�X4AD7:9�E M ADC4NBR+C4>$7�>FE.7�> 1 u�� � u�	 � u�
 3� 4F=$9@7 b L <I8 L H@7:>BE�X4<'JC 
47:> � L >$= �%4£JL 8+7�<"=$9�7 3f< L SUAiADCD<J:<.7:AFE L < 9 C M C?>b9�7dJL 887:<e=$7�> 365DNBRQ] <4C4H L NB7�>_5D>FE.7�9@H � E L EG<K7��87�> 5
3f9@7 M Am5D>$>~JL 887:<;=$9�7�W"CD<.XF5o8+7�7�9@>Q7 M a6<G5D=Q9@7�>FE.7�>�C�=$7:<)JL 8+7�<;7�9@>Q7�=$9�<.7:AiE.7Yeo7�<�E E L > 7�9 M.L >$XX47 M SUT$7:T$7�>O4�>�5 M 7:>iE M R$<K7�SUT$7:>$=k5DH M ��7 L NO5D>$> :;C�=$7:<Y3f9�<.9�SUT$H@7VEx:�ª�5D>$=9887:=$9@>$X L >$X|8+7%E:7�9�SUT6:>$7VED>b9�<.= 5
�������
 � � ��# %���� � �	% ��+
� E�� ����� JFGKHIJFL�� E�J � E G� > ih9@> M EG<�JCDNO<'J5D>$=$7:<.>�> 7�<.=Q7�> =$9�7 aP7 M SUT=>b9@>Q=$9@X4A[7�9cE M A[C4NBR8C4>Q7�>FEG7:> =$9�<.7:AiE}NB9�E�7:9@>$7:<
3f9@<K9@SUT$H�7:EJ:�ª�5D>$=B8+7�=$9�>$X L >QX/<DC4<.X47 M SUT$<K9@7F887:> 5 3f9@7 M Am5D>$>�9@N Am5D<KE.7 M 9 M SUT$7:> Z6C�C4<.=Q9@>_5[E.7�>6:M � M EG7�N tu � 1 u�� � u�	 � u�
 3 � C�=Q7�<�9@N ! ��H@9�>$=$7:<J:�Z6C�C4<.=Q9@>_5[E.7�> M � M EG7:N tu � 1 u�� � u P � u�
 3 �= L <KSUT$X47V]�JL T$<KE > 7�<K=$7�> 5
� 	�� � � � GIH�� 	���� ��� � 	�	 E�� ��� 	
s�JL <�=$7:>j3f< L SUA 9 L >$=O]UJL < =$9@7Y3f< L SUA�A[C4<.<K7�AFE L < 9 C >b9@<.=O7�9�>$7���7 L NO5D>$> :�ª�5D>$=B8+7�=$9�>$X L >QXNB9�E�7:9@>$7:N A[C4> M EU5D>FEG7:> aP<.5D=$9@7:>FEG7�>�7�>FEGH@5D>$X =$7:<���7VE E�H�9@>$9�7�>�<47�<J>;7:>$=$7VE 5 3f9@7YunNOR$H�7�NB7�>6:EG9�7�< L >$X�7�<�]^C4H@XDE�JL 887:<e7�9�>$76H@9�>$7'5D<K7'iI��EG<G5[R8C4H@5[EG9�C4>Y5 LQM =$7�>�e~7:<KE.7�>a9�N s_7:H@= 5
� � 	���� =FE�G ��L 	"!��# E�G
! L$M J5[E E:H@9@SUTME L =$7�>o«�E.<.C4N�]^7�H�=$X4<'JC 
47�>�N}JL$M.M 7�>}5D> ih9@> M EG<'JC4NO<'J5D>$=$7:<.>Meo7�<�EG7�]UJL <=$9@7 M R87A:E�9cl M SUTQ7)E L <I8 L H@7�>FE.76A�9�>$7:E.9 M SUT$7 ih>$7�<KX49@7 � L >$=�=$9�7'3f9 MKM 9@R$5[EG9�C4> M <.5[EG7 �e=$7:l_>Q9@7�<�E >;7:<.=$7:> 53f9@7'b L <x8 L H@7:>BE�XD< JC 
47:>j>;7:<.=$7:>aNB9�E�=Q7�<D3f9@<K9@SUT$H�7:Ex:nª�5[>$=B8+7�=$9�>$X L >$Xy8+7�H@7:XDE 5
$ ��� �&E G � G � E JF= � GKH&% E�J  	�� HIJ � �� N ih9@> M EG<'JC4NO<.5D>$=�>;7:<.=$7:>d5 L SUTY=$9�7 sIH L 9@=$7:9@X47:> M SUT$5[]¦EG7:>�9@> s_C4<.N =$7 M 365DNBRQ] <4C4H L NB7�>6:5D>FEG7:9@H M � L >$=¬=$7 M NO9cE.E.H@7�<K7�>oZ67�9@NB<G5[=$9 L$M  NB9�E ��9�H�]^7B=$7�<|3f9@<.9�SUT$H@7VEx:nª�5D>Q=B887:=$9@>QX L >$X<4CD<.X47:X47%8+7�> 5 eo7�>$>\>$9@SUTFE�5D>$=Q7�< M 5D>QX47�X47F887:>O4B>b9@<K= � 0 X � 1 / 1 ! C 3(' L >Q=  0 X � , ! C 3(' �5D>$XD7�>$C4NBNB7�> 5



3 � ����� �������������
	��a��	�����
���������	�� � ��	����
��� � ��� � ��#%# ������� �	% ��+
� E�� � � � JFGIHKJ L�� E�J � E�G� N � LQM.M E.<�JC4NB<G5[>$=P9 M Ez=Q9@7�«�E.<�JC4N L >$X <4C4<.5o8 >Q9@SUTFE�887:A[5[>$>FE[4 M CD>$=$7�<K>|ih<KX47%8$>Q9 M =$7�<|ªb7�SUT6:> L >QX 5�� L$M =Q9@7 M 7�N aP< L >$=O=$7:l_>Q9@7�<�E�NO5D>B=$9@7 aP7 M SUT=>b9@>$=Q9@X4A[7�9�E M A[C4NOR+C4>$7:>FEG7�>�T$9@7:<)JL 8+7�<7:9@>$7pi���E.<G5DR+C4H�5mEG9@CD>a=$7:< sjCD<.N 7 u 0�� 7�� � w 5 3f9�7 M 7 � <KEf=$7�<Pª�5D>$=B8+7�=Q9@>$X L >$XY9 M E M E.<.7�>QXXD7�>$C4NBNB7�>�> L <OX�JL H�EG9�XB41> 7�>$>�=Q7�< � L$MKM EG<'JC4NB<G5D>$=�N`JCDX4H@9�SUT M Ev> 7�9cE M EG<.CDN�5o8�H@9�7�XDE L >Q=A[7�9�>$7�> ih9@>9k LQM.M 5 L ]�=$9@7)«iEG<�JCDN L >$X 9�N�ªb7�SUT$7:>$X47%8Q9@7:E�>$9�NON E 5
� 	���� � � GKH&� 	�� � � � � 	�	 E�� � ��	
3f7:<c3f< L SUA >b9@<K= NO9cE 7:9@>$7:<c3f9@<K9@SUT$H�7:EJ: q 7:=$9@>$X L >$X <4C4<KX47�X47F887:> 5 3f9�7�7�>FE M R$<K7�SUT$7:>$=$73f9�<.9�SUT$H@7VEx:�ª�5D>$=9887:=$9@>$X L >$Xa]UJL <B=$9�7M3f< L SUAiADC4<K<.7�AFE L <
9 M E 9 C � w 5 3f9�7 aP7 M SUT=>b9@>$=Q9@X4A[7�9�Eu X 1 N U�/ >b9�<.=
NB9�E*a6H@7�9�SUT L >$X ,65 � � L >$=Y=$7:<e�a5 M.M 7:> M E.<.C4N NO9cE*aPH�7�9@SUT L >QX ,95 � � 8+7 M EG9�NON�E%4> CG8+7�9�=$9@7hun>FEG7:<.R+C4H�5mEG9@CD>$7�>}9@> iI��E.<G5DR+C4H@5[EG9�C4>$7�>}5 LQM =$7:N$s_7:H@=$9�>$>$7�<K7�> JL 8+7�<.XD7�T$7:> 5 365=Q7�< e~7:<KE =$7�< 3f< L SUA�A[C4<.<K7�AFE L <;5DN ª�5D>$=BX4H�7�9@SUT � L H@H_9 M E[445o887:<"=$7�<*aP<.5D=$9�7�>FE"=$7�< 3f< L SUA=:A[C4<.<K7�AFE L <;>$9�SUTiE <47:< M SUT=>b9�>$=$7:E%4 M 9�>$=Y5 L SUT
=$9@7�a67 M SUT=>b9�>$=$9@XDAD7�9cE M ADC4<K<.7�AFE L <.7:>Y>_5DSUT/a6H@7�9 :SUT L >QX ,95 * ¯ L >$=\=$9@76W"C4H L NO7:> M E.<.C4NBADCD<.<.7:AFE L <�>$5DSUT,a6H@7:9@SUT L >$X ,95 � w L >$X4H�7�9@SUT � L H@H 5 «�CK:NB9�E M 9�>$=�=$9�7haP7 M SUT=>b9@>Q=$9@X4A[7�9cEG7�> L >Q=�=$7�<fW"C4H L NB7�> M EG<.CDN 5[N � LQM EG<K9�EKE M <.5D>$=M> J5[T$<.7:>$==Q7 M u�EG7:<G5[E.9@C4> M R$<.CoE�7 MKM 7 M NB9�Ef=$7�> aPH�7�9�SUT L >$X47�> ,65 � w L >Q= ,95 � 1 E L A[C4<.<K9@X49�7�<.7:> 5 un> a6H@7�9 :SUT L >QX ,95 � w >b9�<.=�=Q9@7*aP7 M SUT=>b9@>$=Q9@X4A[7�9�E M A[C4<.<K7�AFE L <�>_5DSUTha6H@7:9@SUT L >$X ,95 * ¯�] JL <�=$9�7 !�7:H@H;k J5DSUT$77:9@>$XD7 M 7VE EVE[49> CG8+7�9z=$9@7�un>iE.7�<KR8C4H@5[EG9�C4>
9�>�7:9@>$7 iI��EG<.5DR+C4H�5[E.9@C4> JL 887:<.X47:TFE 5
3f7:< M EG5[EG9 M SUT$7Y3f< L SUA�5[N � L$M EG<K9�E.E 9�� P�� Am5D>$>O5DH M A[C4> M EU5D>FEG7:< C�=$7:< 5[H M k|J5DSUT$7:>$X47:NO9cE.EG7:H�E.7�<eo7�<�E 9�	
� X��
� C�=$7:< 9� � JL 8+7�<�=$7�< � L$M EG<K9�E.E M k|J5[SUT$7 ]^7 M EGXD7 M SUTQ<.9@7F887:>M> 7�<.=Q7�> 5 !
>b9 M SUTQ7�>`=$7:>8+7�9�=$7�>-! L$M E�J5D>Q=$7�>�Am5D>$>�JL 8+7�<b7�9�>$7�>/sj5DAFEGC4< w���� � � 1 H�9@>$7�5D<*<[5D<K9@9@7:<KE >;7:<.=$7:> 4

9�� P�� � � � 9� � � 1
1 5 � � 3 9�	�� X���� / 1 ,95 3 � 3

� ��	�� � = E�G ��L 	 !��# E�G
q 7�9hE L <x8 L H�7�>FEG7:<�ªb7�SUT$> L >QXM>;7:<.=$7:>?=$9@7hb L <I8 L H@7:>BE�X4<'JC 
47:>�� L >$=�� H�9@>$7�5D<67�>FE.H�5D>$X\=$7�<��7:EIE�H@9�>$9@7:>
7V��E.<G5DR+C4H@9�7�<�E 5
� � ������ � � � E�G � G � E�J?= � GIH&%-E�J  	�� HKJ � �
s�JL < =Q7�>j365DNBRQ]s5D>FE.7�9@H L >$=�]�JL <�=$7�> q H�5 M 7�>$<.5D=$9 LQM >b9�<.=
7:9@>$7 ��7 L NO5D>$>6:nª�5D>Q=B887:=$9@>QX L >$XL � � L T <4CD<.X47 M SUT$<K9@7%8+7�> 5 3f7:<*sIH L$M.M 8+7�<.7:SUT$>$7VE M 9�SUT
5D>_5[H@C4X E L =$7�>�a67 M SUT=>b9@>$=$9�X4AD7:9�E.7�> 5� H@H�7�<.=Q9@>$X M M C4H@HcEG7d=_5D<.5 L ]X47'5DSUTFE.7:E > 7�<K=$7�>O4 =_5 MKM =$7:< � L$M E.<.9�EKE M <G5D>$= >;7:9�E�X47�> L Xn<4C4NZP5[<�9�EG5[EG9�C4> M XD7%8$9�7:E�7�>FEK]^7�<.>FE�H@9@7:XDE[4h=$5o7 M E L > L NB7�<K9 M SUT$7�> gh<.Co8$H@7:NO7:>�A[C4NONB7�>�Am5D>$>O4> 7�>Q>M365DNBRQ]�8$9 M E L N � L$M E.<.9cE.E M <G5D>Q=dE.<G5D> M R+C4<KE.9@7�<�E >b9@<K= 5



�����F� 	 � � �����!� �����B	������"� 3D,������ � � % ��+
� > L >$= L <.SUT$H�J5 M.M 9@X47:>�e J5D>$=$7:> <D7�< M SUT=>b9@>$=Q7:EO=$7�<�W"C4H L NB7�>9k LQM.M M C?>b9�7Y=$7�< A[C4>=<47�AFE.9R<47sIH L$M.M = L <KSUT�=$9�7�e¬5[>$= 5 3f7�<�unNBR L H M 5 L$M EU5 LQM SUT l_>$=$7VE\H�7�=$9�X4H@9�SUT JL 8+7�<d=$7:>�=$9 � L$M 9R<D7�>sIH L$M.MeM EU5[EKE 5
� E�� ����� JFGKHIJFL�� E�J � E G � GIH�� � GKH�� ��� � � � � � GIG � GIL E�G
3f9@7/a67 M SUT=>b9@>$=$9�X4AD7:9�E.7�>�5D>�=$7�<he¬5[>$= M 9@>$=�5 L ]^X4< L >Q=�=Q7�< �5[]¦EI887:=$9@>QX L >$XkX4H�7�9@SUT?=Q7�<e~5D>$=$X47 M SUT=>b9@>Q=$9@X4A[7�9cE M 7:Hm8 M E 5 sJL <O9@N � 8 M C4H L E M � M EG7:N =$<K7�T$7:>$=$7Me J5[>$=$7aXD9@H�E t� � w
8BE > 5

tu � t
� � t� 4$]UJL < M EG7:T$7�>Q=$7ye J5[>$=$7 tu � w 5

s JL <�=$9@7 q 7�<K7�SUT$> L >QX\=$7:<�unNBR L H M X4H�7�9@SUT L >QX47�>\9 M E7 M 7:<K]^C4<K=$7�<KH@9@SUTd4+=Q9@7�5[>`7�9�>�ª�5[>$=$ADCD>6:EG<KC4H@H;<4C4H L NB7�>
5[>$X4<.7:9�]^7:>$=$7�> e~5D>$= M SUT L 8 M R_5D>$> L >$XD7�>�����>_5[SUT q 7:EG<.5DX L >$=�ªb9@SUTFE L >$XvE L8+7 M E.9@NBNO7:> 5
3f9@7�ªb9@SUTFE L >$XB4h9@>�=$9�7�=Q9@7j<�9 M A[C M 7:>�Z6<�J5[]¦E.7�5D>�=Q7�<Oª�5D>Q=9k|J5DSUT$7\5D>$XD<.7�9c]^7�>O4�>b9�<.=�>_5DSUT¡ +j�£¢F¤¦¥+j� 8 ��++�£¤ ¨© � ,��m  = L <.SUT~=Q9@7v>�5[>$=$R_5D<.5DH@H�7�H�7 ª�9�SUTFE L >$X�=$7 M a67 M SUT7>b9�>$=$9�X4AD7:9�E M :<47:AFEGC4< M 9@N !�7:H@H@NB9�EKEG7:H@R L >QAiE�=$7�<�>�5D>Q=$>zJ5DSUT M EG7:> !�7�H@H�7�5DR$R$<KC���9�NO9�7�<KE 5 3f9@7 M 7�N � > M 5mE EH@9�7�XDEP=Q9@7 � >$>_5[T$NO7hE L X4< L >$=$7o4|=_5 MKM M 9@SUT¬=Q9@7ve 9@<KA�<K9@SUTFE L >$X\=Q7�< e¬5D>Q= M SUT L 8 M R_5D>$> L >QXEF>b9 M SUT$7:> e~5D>$= L >$=�>�5[>$=$> J5DSUT M EG7:<�!�7:H@H�7>$9�SUTiE J5D>Q=$7�<�E 5
! L < q 7:<.7�SUTQ> L >$X >b9�<.=�7�9�>�H�C4Am5DH@7 M Z6C�CD<.=$9�>_5[EG7:> M � M EG7�N 1 � � � � � 3 � 7�9@>QX47:]UJL TQ<KE[4.>;CG8+7�9 �=$9�7/>;5D>$=$R$5D<G5DH�H@7:H@7Yªb9@SUTFE L >$XB4!� =Q9@7j>�5[>$=$>$C4<KN�5[H@7dªb9@SUTFE L >QX L >$= �a=$9@7�5 L ] � L >Q= �M 7:>$Ai<.7:SUTiE M EG7:T$7�>Q=$7�ªb9@SUTFE L >$Xz8+7%E:7�9�SUT$>$7�> M C4H�H 5 s�JL <b=$9@7)5DN !�7:H@H;<4C4H L NO7:>Y5D>$XD<.7�9c]^7�>$=Q7�>e~5D>$= M SUT L 8 M R_5[>$> L >$X M ADC4NBR8CD>$7�>FEG7:>�X49@HcE�4

� XFX � �	� 7 u X7 � � w � 1 ,65�3 � 3
� X � � �

7 u �7 � �
1 ,65�3 3D3

� X � � �
7 u �7 � � w / 1 ,65�3D{43

a6H@7�9�SUT L >$X ,95 3D{ 9�NOR$H�9mE:9@7�<�E[44=$5 M.M =$7:< ih9@>$T$7:9�E M <47:AFEGC4<�9�>jbI5[>$X47�>FE.9�5DH�<.9@SUTFE L >$X�� 0 NB9�E =$7:N>;5D>$=$R_5[<G5DH�H@7�H�7�> a67 M SUT=>b9@>$=$9�X4AD7:9�E M <47:AFEGC4< tu 1 � 1 T � u 021 � 1 T E L$M 5DNBNB7�>Q]KJ5DH�H�E%4 M 9@7:T$7 � 8B8Q9@H;:= L >QX ,952, 4 M C�=_5 M.M�u ��
 w 9 M E 5 s�JL < � 0 XD9@H�E M C4NB9�E
� 0 � u 021 � 1 T

� u 021 � 1 T � / 1 ,65�3 ¯ 3
unN !
> 7�9�=$9@NB7�> M 9@C4>$5DH@7:>`9 M E6=$9@7 q 7 M E.9@NBN L >$X <DC4> u 0K1 � 1 T E.<.9;<�9@5DH 4j9�N 3f<.7:9@=$9�NO7:> M 9�C4>_5DH�7�>=_5DXD7�X47:>�>b9@<.= u 021 � 1 T = L <.SUT � 8BE L X�=Q7 M >;5D>$=$>$CD<.NO5DH@7:> aP7 M SUT=>b9@>Q=$9@X4A[7�9cE M <D7�AFEGCD< M <4CDNa67 M SUT=>b9�>$=$9@XDAD7�9cE M <47�AFE.C4<�7:<.NB9�EKEG7�HcE�4

u 021 � 1 T � u 0K1 T 5 u 0K1 X 1 T ! � 0 � u 021 T 5 1 u 021 T � 0 3 � 0 / 1 ,65Á{ w 3



3 * ����� �������������
	��a��	�����
���������	�� � ��	����

���������	��
��������������������������! "��#%$'&( ")*����+,+�����-*#/.0#1+32&(-*45��#6-" "78)*��#/9:��#6��;1<=
 -" *7>)*��#@?A&( ")*BC&�#6&(+!+���+��� EDF��GH;I<�?%�! ")"�!7(�J����4HG5�JKJLMBCKJ *�� �45�

Nf7:<=$9 � LQM 9POD7 e~5D>$=9k L$M.M t
Q�R� H�J5 M.M E M 9@SUT�NB9�E�aPH�7�9�SUT L >$X ,TS * U 9�7 ]^C4H�XDE�V87:<.7�SUTQ>$7�>XW U CV+7�9� �`=$7�< sIH�J5DSUT$7:>$9@>$T$5DH�E;=$7�< e~5D>$=9k|J5[SUT$7P9 M E 4
Q R0K1 � � � � 1 � � X � � 0 � � � � X � � 0 � � / 1 ,TS2{ 1�3

Nf9�7 e¬5[>$= M SUT L V M R_5D>Q> L >$X � X � >$5DSUTja6H@7:9@SUT L >$X ,TS 3 3 U 9@<K=ONB9�Eh=Q7�< aP7 M SUT U 9@>Q=$9@X4A[7�9cE u 021 Y9�N���9�E.E.7�H�R L >$AFEe=$7:< U 5D>Q=$>zJ5DSUT M EG7:> !�7�H�H@7 L >$= u 021 ��5D>d=$7:< e¬5D>Q= M C U 9@76=$7:N�>$C4<KN�5DH�7�>
e~5D>$=$5�V M EG5D>$=)=$7 M U 5D>$=$>zJ5[SUT M E.7�> !�7:H@H@NB9�EKEG7:H@R L >QAiE.7 M[Z Y ]^C4H@XD7�>$=$7:<.NO5 
47:> 5[R$R$<.C'��9@NB9@7:<KE 4

� X � � �
�3\ 1 u \ 1 Y 5 u \ 1 � 3

Z Y
/ 1 ,TS2{��43

Nf9�7�unNBR$H@7:NO7:>iE.9@7:< L >$X~=$7 M =$9 � L$M 9POD7�> sIH LQM.M 7 M']�L N u�E.7�<.5[EG9�C4> MI] J5DT$H�7�< � U 9@<.=�NB9�EKEG7:H M7:9@>$7:< >$5DSUT$X47 ] C4X47:>$7�>�Z6C4<K<.7:AiE L < M C^O4CD<.X47:>$C4NBNO7:>XWz=_5 M.M =$7�<ENf9�5DX4CD>_5DH@A[C�7 l ] 9@7:>FEM_ P.-�]UJL <b5DH@H�7a`67 M SUT U 9�>$=$9@XDAD7�9cE M ADC4NBR8CD>$7�>FEG7:> u 0 =$7:<bX4H@7:9@SUT$769 M E�4
Q R 1 b0K1 � � 6 u 0 � �Z Y < b � � 5 u 0 � �Z Y � � 0 � �3\ 1 u \ 1 Y 5 u \ 1 � 3Z Y

� � � b 3dc / 1 ,TS2{4,F3
� 	fe�� � e GKH&� 	fe � � � � 	�	 E�� �(e�	
N65Eg J5D>Q=$78h L 9@= L >$= L <KSUT$HnJ5 MKM 9�X L >Q= M C4NO9cEb=$7�<�<.7 M.L HcEG9�7�<.7:>$=$7 �a5 MKM 7:> M E.<.C4N X4H�7�9@SUT-� L H@H9 M EiWQX49�H�Ee5[>'g J5[>$=$7�>�=$9�7Mj;7�=$9�>$X L >QX 7:9 C � 7 � � w S Nf7�< M EU5[E.9 M SUT$78Nf< L SUA U 9�<.=YH�9@>$7�5D<e5 L$M=Q7�N ªb7�SUT$7:>$X47�V$9@7VE5[>�=Q9@7>g J5D>$=Q7)7���EG<G5[R8C4H�9@7:<KE S



�����F������ �����!� �����B	������"� 3 �
� e 	�� e =FE�G ��L 	"!��# E�G
� JL <�=$9@7�E L <IV L H@7:>iE.7
Ai9@>$7VEG9 M SUT$7��h>$7:<.X49�7 � U 9@<K=�5 L ]^X4< L >$=?=$7:<D�5m]¦E�V+7�=$9�>$X L >$X M C U CDT$H=$9�7 Nf9�<.9@SUTQH@7:E	�Hj;7:=$9@>QX L >$X � � w W+5DH M 5 L SUT`7:9@>$7 ��7 L N�5[>$>
��ª�5D>$=TV87:=$9@>$X L >$X 7 � � 7 � � w9@NBR$H�7�NB7�>FEG9�7�<KE S �JL <e=$9�7MNf9 M.M 9@R_5mEG9@CD> M <.5[EG7 U 9@<.=d=$9�76ª�5D>$= V+7�=$9�>$X L >QX

� � � � * � YZ �Y 5 � Y 1 ,CSÁ{ * 3
O47:< U 7�>$=Q7:E�W M 9�7�T$7D'�M,)�� ��� 1 1 w   S
j;7:9F=$7�<�nNBR$H@7:NO7:>iE.9@7:< L >$Xe=Q7�<Xg~5D>$=Q] L >QAiE.9@C4>P9 M E ]�L >zJ5DSUT M EI=_5 M H�C4XF5D<K9�E.T$NO9 M SUT$70g~5D>$=$X47��M 7VE ] >_5DSUT'`6H@7:9@SUT L >$X �CS �4� ]:L T$9�>iE.7�<KH@7�XD7�> S ��N =$9@7�g¬5[>$=$9@NBR$H�7�NB7�>FEG9�7�< L >$X6=$7 M =$9�� L$M 7�>
�IH L$M.M 7 M Wd`PH�7�9@SUT L >QX ,TS2{4, W V+7�9PV87:T_5DHcEG7�> ]�L A8JC4>$>$7:>XW U 9�<.=Y=_5 ]:L ]�L >£J5DSUT M E�7:9@>$7W9 M ADC M 9�E�J5mE
� � ��� � 7:9@>$X47V]�JL T$<�E�4

� � ��� � � � � 1 � ��� � Z Y
�3\ 1 u \ 1 Y 5 u \ 1 � 3 / 1 ,CSÁ{ � 3

Nf9@7%O4C4> =Q7�<:g~5D>$=�] L >$AFEG9�C4>EV+7 M E.9@NBN�EG7@g~5D>$= M SUT L V M R_5[>$> L >$X � � 1 � ��� � H�J5 M.M E M 9�SUT NO9cE|=$7�>
`6H@7�9�SUT L >$X47:> � S � ¯ L >Q= � S �4� 5 LQM =$<[JL SUAD7:>XW M C�=_5 M.M ]�JL < � � ��� � ]^CDH@XDE 4

� � ��� � � Z�� � �� � � Z ���� 	 NB9�E �
� ��� ;J9 1 ��� � � P��	� 3 / 1 ,CSÁ{ � 3

Nf9@7�`6<�JC 
47�� � � P��	� 9 M E"=Q9@7�NB9�EKEG7�H M 7�9�>$7�<h7:NORQ9@<.9 M SUT$7:>�Z6C4<.<K7�H�5mEG9@CD>�]�JL < g~5D>$=$<.5 L T$9�X4AD7:9�EG7:>5D>$XD7�R_5 MKM E.7�Z6C4> M EU5D>FE.76=$7 M H@C4X45D<.9cEGT$NB9 M SUT$7�> `P7 M 7:E ] 7 M�L >Q=\H@5 L EG7VE�4
� � � P��	� � � 5 1

� � � � 1 � w / , � �� 	 NO9cE � ��
� Z � � �

Z Y
/ 1 ,CSÁ{ 3D3

N65�V+7�9 9 M E � � =$9�7BJ5�� L 9PO[5DH�7�>FEG7P«�5D>$=$<.5 L T$9�X4AD7:9�E S
j;7:9�=Q7�<PW"7�< U 7�>Q= L >$X`=Q7�<ag¬5[>$=Q] L >$AFE.9@C4> U 9@<K=o=$9�7 �	�6`6H@7:9@SUT L >$X�9@>k=$7:< U 5D>$=Q>zJ5DSUT M EG7�>
��7�H�H M SUT$9@SUTFEB>$9@SUTFEOX47�H JC M EiW M C4>Q=$7�<K>x7�>FE M R$<.7:SUT$7�>Q= `PH�7�9@SUT L >QX! S 3 1 NO9cE � � � Y ODC4<.X47��M SUTQ<.9@7�V87:> S
� �  � � � � = e  E�G � G � E�J?=
Nf7�< N65DNBRQ] ODC4H L NB7�>$5D>FEG7�9�H�5D>�=$7�< g~5D>$= U 9@<.=�NB9�E 7:9@>$7:<#"�7 L N�5[>$>
��ª�5D>$=TV87:=$9@>$X L >$X W= S T S ]�JL <e7:9@>$7:>\A[C4> M EG5D>FEG7:> `6<G5D=Q9@7�>FE.7�>d7�>FEGH@5D>$X�=$7:<$"�7:E ] H�9@>$9�7�> V+7 M E.9@NBN�E S



3 � � ����������� �����
	��a� ������������
	�� ���
�� �����
��� � ��� ��� � � � %� � �
Nf9�7"«���NBNO7VEG<.9�7�<.5D>$= V+7�=$9�>$X L >QX U 9@<K=)C[]¦Ez5 L SUT�5DH M <K7�9PV L >$X M ]^<.7:9@7 g~5D>$=)C�=$7:<�� L H@7:<	� g~5D>$=
V+7 ] 7�9�SUT$>$7:E S�� 9@7:< U 9@<.=}=$7:<)W"C4H L NB7�>Th LQM.MPL >$=o=$7�<)ADC4>*OD7�AFEG9,O47��IH L$M.M = L <.SUT¬=$9�7 g¬5D>Q=XDH@7�9�SUT " L H�H X47 M 7:E ] E S Nf7�<�nNBR L H M 5 L$M EU5 L$M SUT�l$>$=$7:E�JL V+7�<e=Q7�>�=$9�� L$M 9,O47:> ��H L$MKMeM EU5mE.E S
��� � � � ����������� � � � � � �J� T$>$H�9@SUT U 9@7O5D>~=$7:<8g~5D>$= U 9@<K=o]�JL <)=$9@7O«���NBNO7VEG<K9@7�=$7�<)=$9 � L$M 9POD7 �IH L$M.M JL V+7�< j;7VEG<G5[XL >$=�ª�9�SUTiE L >$X�=$7:<«�SUT L V M R_5[>$> L >$X � � O4CD<.X47 M SUT$<K9@7iV+7�> 4

� �!� �  ��" ��� 7 u �7$# �
1 ,TS2{4{F3

� � � � �%" ��� 7 u �7$# � w � 1 ,TS2{ ¯ 3
� � � � �%" ��� 7 u �7$# � w / 1 ,TS ¯ w 3

� >_5DH�C4X ]�L <>g¬5D>Q=$<G5D>Q= V87:=$9@>QX L >$X U 9�<.=�=$9�7 j;7:=$9@>$X L >$X ,TS2{4{ NB9�Ef7:9@>$7:<f>_5DSUTQX47:] JL TQ<KEG7:>Z6C4<K<.7:AiE L <e9@NBR$H�7�NB7�>FEG9�7�<KE 4
Q R 1 b021 � � 6 u 0 � �Z Y < b � & 5 u 0 � �Z Y � � 0 � �3\ 1 u \ 1 Y 5 u \ 1 � 3Z Y

� � � b 3dc / 1 ,TS ¯ 1�3
� 	fe�� � e���� � 	fe � � � � 	�	 � � �(e�	
Nf< L SUA L >$= Nf< L SUAiADC4<K<.7:AiE L < U 7�<K=$7�>YNB9�E�=$7:< "�7 L NO5D>$>
�nª�5D>Q= V87:=$9@>QX L >$X6] JL < 7�9@>Q7�> OD7�<	�M SUT U 9@>$=$7:>$=$7:> `6<G5D=$9�7�>FEG7:>�5 L ]�=$7�>a«���NONB7:E.<.9�7�<G5[>$=Y7V��EG<.5DR+C4H@9�7�<KE S
� e�	��:e�' � � � � 	 !��# � � e���� � � ���� � �('3e  � � �$� � � ��'� H@H�7*) L <IV L H@7:> ] X4<'JC 
47:> L >$=�=$7�<MN65[NORQ] ODC4H L NO7:>_5D>FEG7:9@H � U 7�<K=$7�>}NO9cE7:9@>$7:< "�7 L NO5D>$>
�ª�5D>$=TV87:=$9@>$X L >$X�] JL <e7:9@>$7:>'OD7�< M SUT U 9@>$=Q7�>$=$7:> `P<.5D=$9�7�>FEG7:>YX47 M 7:E ] E S
��� � � � + '(� �  � � ��� + � �
Nf7:< "«� �NP��"« , N ���;C�=$7"9 M E�7:9@> VQH@C�SUA M EG< L AFE L <K9@7�<�EG7 M W"7�<�]s5DT$<.7:>EV_5 M 9@7:<.7�>Q= 5 L ]j7:9@>$7:<�n=$7:7
ODC4>-,;¤/.103240_����.35 � 3 1:  S N65�V87:9IN}JL$M.M 7�>k=$9�7 "�7VE ] Ai>$C[EG7�> ] U 7�9�7�<P5D>QX4<.7:> ] 7:>$=$7�<8j;H�JC4SUAD7>Q9@SUTFEO5 L ]^7�9�>_5D>$=Q7�< H@9�7�X47:> S Nf9�7'j;HnJCDSUAD7dA8JC4>$>$7:>x5 L ]^XD< L >$=�7:9@>$7:< h$7V��9�V$H�7�> N65[E.7�> M EG< L A �E L <Y9@N � U 7:9 � U 9�7}5 L SUT 9@N Nf<K7�9�=$9@NB7�> M 9@C4>$5DH@7:> V+7�H�9@7iVQ9@X ]:L 7�9�>_5D>$=$7:<YC4<.9�7�>FEG9�7�<�E M 7:9@> S



�����F��������������������B	������"� 3 3
Nf7�< �;C�=$7Y9 M E NB9�EKEG7:H M =$7�<�«�CD]¦E U 5[<.7 �5j;9�VQH@9@C[EGT$7:A}�ag ��OR_5[<G5DH�H@7�H�9 M 9@7�<�E S �"9�>$7
=$7VEU5D9�H@H�9@7�<�EG7j;7 M SUT$<K7�9�V L >$X}=$7�< N65[E.7�>*O47:< U 5DH�E L >$X L >$=�=$7:<�gI5D<.5DH@H�7�H�9 M 9�7�< L >$Xdl_>$=$7VE M 9@SUT�9�>��%2
	 � �� 1 1 w   S
N65 M j;H@C�SUAi9@>FEG7:<K]s5DS:7 U 9@<K=xNB9�EB=$7�N M 7:H�V+7�> � H@X4C4<K9�E.T$N L$M ]:L < j;7 M EG9�NON L >$X~=Q7�<��IH JL$M.M 7
V+7�T_5D>Q=$7�HcE U 9@7�=$5 M n>$>$7:<.7�=$7 M ª�7:SUT$7�>"V$H�C�SUA M W�=_5DNB9�Ef=Q9@7�Z6C4> M 7�<6O[5[EG9,O�9cE J5[E�=$7 M W"7�<K]s5[T
�<.7:> M XD7 U J5DT$<KH@7:9 M E.7:E)9 M E S Nf9@7 Nf9 M Ai<.7VEG9 M 9@7:< L >$XdT JCDT$7�<K7�< .6<K=$> L >$X U 9@<.=o=_5�V+7�9�5 L SUT JL V87:<
j;H�C�SUAiX4<K7�> ] 7�>�T$9@> U 7�X V87:9�V+7�T_5DHcEG7:> S
������� � � � �(��+ �(#� ' �� �% ��+�� �g�7:<.9�C�=$9 M SUT$7'j H@C�SUA�XD<.7�> ] 7�> L >FE.7�< M SUT$7�9�=$7�> M 9�SUT V+7 ] JL X4H�9@SUT?=$7:< N65[EG7:>"OD7�< U 5DHcE L >QX}>Q9@SUTFE
O4CD>\=$7:>\9�>�Z)5[R$9�E.7�H ,CS � S � V87 M SUT$<K9@7�V87:>$7�>^j;H@C�SUAiX4<.7:> ] 7:> S«�Am5DH@5D<.7 )�<.5D> M R+C4<�EGX4<'JC 
47�> U 7�<K=$7�> L >$NB9�EKEG7:H�V_5D<B5D>�=Q9@7`7:>iE M R$<K7�SUT$7:>$=$7:> R87:<.9�C�=$9 M SUT$7:>ª�5D>$=Th|J5[SUT$7�>�JL V87:<.X47�V87:> S Nf9@78`67 M SUT U 9�>$=$9�X4AD7:9�E M O47:AiE.C4<.7:>`N}JL$M.M 7�> ]:L$M J5mE ] H�9@SUT�JL V+7�<b7�9�>$7ªbCDEU5[E.9@C4> M NO5[EG<K9c� L N�=Q7�> )�7:9@H L >$X M U 9�>$AD7:H � XD7�=$<K7�TFE U 7:<.=$7:> S
Nf9@7 j;7�T_5[>$=$H L >$XkR87:<.9@C�=$9 M SUT O47:<.=$<K7�TFEG7:< `P<.5D=$9@7:>FEG7�>�7:<K]^C4<K=$7�<�E V87:9�=$7�> `67 M SUT U 9�>$=$9�X �AD7:9�E.7�> V+7 M CD>$=$7�<K7 � L ]^NO7:<.A M 5DNBAD7:9�E S "�J5DT$7:<.7 n>Q]^CD<.NO5[EG9�C4>$7�>BT$9�7�< ]:L l_>$=Q7�> M 9�SUT ] S j S V87:9� ¤��£¢F¤¦�z¥�0j���Ä¯ ,�  C�=Q7�<���2
	�� ������� w   S

��´Pµ+³ ¸�¾kºKÍÍÇÔ��Vº�ÌhÔ:ÍÇÍÇ¼ÁÐ��e½nÐ�ÃÇº�ÅÇÊcÔVÂ�º



� {

� ��� ���	��
 �

 ��
���� ������� � �

ZP5�O�9�E.9@7�<K7�>$=Q7�«�EG<'JC4N L >$XD7�> U L <.=$7:>�9�> ] 5DT$H�<.7�9�SUT$7�> �I��R87:<.9@NB7�>FE.7�> L >FEG7�< M.L SUTFE S Nf9�7eNO7:9 �M EG7:> 9@>�=$7:<O�£9cEG7�<.5[E L <EO47�<�] JL XV_5[<.7�> �"<KX47iVQ>$9 MKM 7�7V��R87:<.9�NO7:>iE.7�H�H@7�<���>FEG7:< M.L SUT L >$X47�> V+7 �M SUT$< J5[>$AD7:> M 9�SUT��K7�=$C�SUT 5 L ] � L ]^>_5DTQNO7:>�=Q7 M ZP5(O�9cEU5[E.9@C4> M X47iVQ9@7:E.7 M 9@>¬W"7�<1V$9@>Q= L >$XkNB9�ENf< L SUAiNO7 M.MKL >$X47:> 5 L ]�=$7�<��K7 U 7�9�H@9@XD7�> gh<.CDl_H�CV+7�<1h J5DSUT$7kC�=Q7�<\Z)5[>_5DH U 5D>$= S � M 7V��9 M EG9�7 �<K7�>x> L < M 7:T$< U 7�>$9�X47`7��QR+7�<K9@NB7�>FEG7:H@H�7 �h<KX47iV$>Q9 M.M 7�W%V87:9�=Q7�>$7:> 5 L SUTx=$9�7 � U 7�9 ��ghT_5 M 7�>
�«iEG<�JCDN L >$X}9@>$>Q7�<.T$5DH�V�=$7 M ZP5(O�9cEU5[E.9@C4> M X47iVQ9@7:E.7 M L >FE.7�< MKL SUTFE U L <.=Q7 S N65 ]�L X47�TzJCD<.7�> =$9@7��>FEG7�< M.L SUT L >QX47�>EODC4> �8�£®£�£¢�� � 0�� 	I®���� � ��¯   W����  w   W����  �   W�=$9@7"=$9�7%`P7 M SUT U 9@>Q=$9@X4A[7�9cE M �OD7�<�EG7�9�H L >QX L >$=B=$7�>�H�C4Am5DH@7:>EN65DNBRQ]s5D>FEG7:9@H�9@> =$7:<"ZP5(O�9cEU5[E.9@C4> M1] C4>Q7;9@> 7:9@>$7:N A[C4>*O47:<.X47:>iE	�=Q9PO47:<.X47:>FEG7�>\ZP5D>_5DH�NO9cE � 9�H�]^7f7:9@>$7:<��\7 MKM.M C4>$=$7 V87 M EG9�NON EG7�> S
� L <|W�5DH�9@=$9�7�< L >$Xb=$7 M 7�>FE U 9@SUA[7�H�E.7�>O� � N ���;C�=$7 MIM C4H@H�7�> 5 L 
47:<.=$7:N 7��QR+7�<K9@NB7�>FEG7:H@H�7 �h<KX47iV
�>Q9 M.M 7 ODC4> � 	! !��|�z� � * {m  L >$=#")� ©%$ 0j��� � �   T$7�<.5D>$X47 ] C4X47:> U 7�<.=Q7�> S�� 9�7�< U L <.=$7�=$9@7Am5�O�9�E.9@7�<K7�>$=Q7)«�EG<'JC4N L >$X L N 7�9@> ]:L <�«�EG<'JC4N L >$XB5D>QX47 M EG7�H�H�E.7 M gh<.CDl$H£9@>d7�9�>$7�N ZP5D>$5DH L >
�E.7�< M.L SUTFE S � M U L <.=Q7�>}=$9@7 `67 M SUT U 9@>$=$9�X4AD7:9�E M O47:AFEGC4<K7�>~9�N j 7�<.7:9@SUT}=$7�<)ZP5�O�9�EU5mEG9@CD> MI] C4>$7NB9�EO7�9�>$7�N M C4X47�>$5D>$>FEG7:> g �W6�D�  � ��W"7:<K]s5DT$<K7�> � �   L >$=�=_5D<[JL V+7�<
T$9�>_5 L$M =$9@7�«�SUT_5 L ]^7:H �=Q< L SUA*O47:<KE.7�9@H L >$X47:>\XD7�NB7 M.M 7�> S
&$�(' )+*-,/.10�.� 32  34��$ 560�2378:9 %;4$# ��%;2=<?>  3.@4$ �  3460 %;2=.BA

C 7%;D  
NFEBGIHKJMLNLMJNEPOQGRE"�/EPSTSVUXWXYZE1W\[]EPO�JMWXSVGRH^GRJM_ZWa`HKOabcH�OdJeGRJMEPOTE1WX[XE1WB«fGRO@`_Zg�UXWXY-JNW�E1JNWXE1g�b^_ZW*OZE1OTYZE1WhG	�
[]JPOZE1OTYZE1WiGREPW:jkHKWlH^L U UXOV[XEPW OK_ZW �%m ®am ¢n� � 0o� 	I®��p[XUXOTqIr]YZE1sI`UXr]OVG S "tEiVoEPWnutU]svWlHKr]g\E1W[]EPOwbcH(OfJeGRJNE1OTE1WX[XEPW�«fGTO(`_Zg�U]WXYxg\JeG � JNLesvEyEPJMWXEPO � _dqIrXYKEPSTqIr U JMWX[XJNYKbKEPJeGRSVb^H^g\E1ORH U UXOT[XE1Wz/EPSTSVUXWXYZE1W{[XEPO `kE1STqIr U JNW][XJNYZb^EPJeG|UXW][}[XEPS N3HKg\~ds OZ_ZLMUXg\E1WlHKWiGRE1JNLMS�JNg jkH�OfJMGIHcGRJN_KWXSTYZE��
V]JNE1G�[XUXOTqIr]YZE1sI`UXr]OVG�W U EPSVrlHKLPV�[XJMEPSVE �=OVYZEiV]WXJNSVSTE ] UXg��=EPOTYKLNEPJMqIrpg\JeG���OTYKEiVXWXJMSTSVEPW�HKUXS�[XEPO
� JNg�UXLNH^GRJM_ZW:rXEPO6OZ_ZOVORHKYZE1WX[/YZEPE1JNYZWXEBG�STJMWX[ S



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

�! #"$ #" +&%('*),+.-/%103245.687%�'�9:%�'<;>=@?�A3A3'

 W E1JNWXE1W � GRO(`_Kg�UXWXYZSVbcHKWlHKL U U]OT[XE�EPJMWXExbK_ZW*OZE1OTYZE1WiG � []JPOZE1OTYZE1WiGRE N|`U]STE�JNWiGRE1YZOTJMEPOVG S NFJMEz�E1STSTSQGROVEPqIbKExJMSVGCB  �D&EFE L HKW]Y W *4* EFE VXOTE1JMG/UXWX[ HKg ��JNWiGTOTJMGVGGB�DHEFE rX_dqIr S NFE1ObK_KW"OKEPOVYZEPWiGRE ) EPJML�SVGTEPJNY^G JMW E1JNWXE1g g JNWXb^EPL@OZ_ZW �JI�K HKWXWa[XE1O [XJ,OZE1OTYZE1WhGTE�) EPJML�rlH^G EPJNW]EPW`L�M WhUXW]YZS U JMWXbKE1L�OK_ZW�I�K�W U E1STrlH^L�V []JNEPSVE^N|`U]STEwJNg U EPJeGRE1OTEPW HKLNS�N �=EPWiGRU]OTJOI N VoE ] E1JNqIrXW]E1G
U JNOV[ S utg�EPWXYKSVGRE1WFPFUXE1OTSTqIr]WXJMGVG=JNSVG=[]EPO jkHKWlHKL , * Q , EFE�rX_dqIrSR<TFJNE�`3EP_Zg:E1GTOTJME�[XEPO�T|`U]STE
UXWX[:EPJMW u-UXSVSTqIrXWXJeGTG [XE1S�UKEPO3V?E1WX[XE1GTEPWFW�EPqIr]EPWXWXEBGYX1EPS?SVJNWX[ JMWnu�Z>ZXJMLN[XU]WXY * R � [lHKOTYKEPSVGTEPLMLMG[R��JNWXE\X]V?E1JMGRE `3EP_Zg:E1GTOTJNE_^�ZoEPJ�[XE1O�[XEPO�bK_KW<UKEPOVYZEPWiGRE*)�E1JNL�E1JNWXE1W g JMWXbKE1L`UZ_ZW * Q ,�a U]WX[�[]EPO[XJ�UZEPOVYZEPWiGTE )�E1JNL!E1JNWXE1W^g JNW]bKEPL1UZ_ZW * a rlHcG[^bV�UXOT[XEcX1UXS(`HcGYXPLMJNqIryU]WhGTEPOVSTUXqIriG[R�utg E1WXYZSVGTEPW
PFUXEPOVSTqIrXW]JMGTG=JMSVG�[]JNEPSVEPO=jkHKWlH^L * , Q � EFE rX_dqIrSRdTFJNE1STE HKLMS N �=EPWiGRUXOVJ * N ZoE�X1EPJNqIr]WXE1GTE�`3EP_Kg\E��GROVJNE=JNSQGeX1UXSRH^g\g:EPW�g\JeGaEPJMWXEPg utUXSTSVqIrXWXJMGVG�[XE1S1UKEPO#V EPW][XE1GTEPWfW E1qIrXEPW]WXE1GgXPEPS!JNW�u�Z>ZXJMLN[XU]WXY

* R  �[lHKOTYKEPSVGTEPLMLMG[Rj?E1J [XE1W ��hd~oEPOVJNg:EPWiGRE1WiV�UXOT[XEjZoEP_�ZlHKqIriGREBG[^-[XHKSTSyJMg �=EPWiGRUXOVJOI � )�E1SVGVs HKLNLkJNW]SVGIHcGRJN_KWa`HKOTE
jkH[UdJeGIH^GTJN_ZWxg:JMG ~oEPOVJN_f[XJNSVqIrXEPO g _KLNbKE1WlH�ZXL `_ZSTU]WXY H^U]s GROVJMGTG�^eV `HKrXOVEPWX[ EPSkZoEPJMg �=EPWiGRU]OTJ * �) EPSVGVs HKLNLeXPU EPJNW]EPO �hUlHKSVJ � SQGIH^GTJN_ZW `HKOTE1W � qIrXJMqIrhGTbcHJUfJeGIH^GTJN_ZW;b^_Zg\g G[R  W [XE1WlUK_ZW �%m`mam`n �
� 0�� 	1m �po ��� �rq ^�o �  �D q ^�o �  � q UKEPO `_ M E1WiGRLNJMqIrXEPW ��OTYZEsZXWXJMSTSTE1WtV EPOV[XEPW	YZO `_�uKGRE1WhGTEPJMLNS�X1EPJeGRLNJMqIr
YZE1g\JeGTGRE1LMGTE `3EPSVqIrdV�JNWX[XJMYZbKE1JMGTS	�vZ>XsV\RST3HKg\~dsvYZEPrlH^LMGRS3UZE1OVGRE1JNLMUXWXYZE1WwUK_ZOTYKEPSVGTEPLMLMG[^�[lH^S-JNW]SVGIH �
GRJM_ZWa`HKOVE-�=EPOVrlHKLeGREPWFV�JMOT[FUZ_ZO HKLMLNE1g �hUlHKLMJMGRH^GRJ�U�Z E1STqIrXOVJNE�ZoEPWSR

Outflow

Inflow

Wand

Wand

x
y]yYz|{~}[���_�!�d���[���v����������3�~��d�@�v�����������3�J�@�_�������~�����	�J�@�����@�����J���J�����¡ ¢�@���
�	£<�3��¤ � £<�<�!¥�£��	�	¦g§<�<�~���b�d�@�,¨@£d��©����.£<���[�	�~���v�����3ªe�@���d�����@�
«$�@¦#§d�@���d����¨��@�



I�D ����� ���1��� ��� 	���
� ���	��� � ���

Inflow

OutflowWand

Wand

x�ysyYz|{ }[���_�!�d�����,�v����������#�~��d�@�v�����������	�J�@�������<�~�����3�J�@�_���@�f���J�<�J��� �  ¢�@���
�	£d�3��� � £<�<��¥v£<�	�	¦g§<�<�����b�d�@�,¨@£<�`©����.£<���[�	�~��� �����	ª��@�<�d�����@�
«��@¦g§d�@�<�d����¨��@�

�! 3"� 
	 �t%�-� %(5.7%`;�% � %�),+.%(55.%¢;��¢%

TFE1O�PFUlHKLMJMG `HcG�[]EPS$W E1qIrXEPW]WXE1GgXPEPS bK_Kg\g GeZ E1JX[XE1O�WhUXg\E1OTJMSTqIrXE1W � JNg�UXLNH^GRJM_ZW�b^H[UfJMGTJNE1OTEPW][XEPO
� GRO(`_Kg�UXWXYZE1W#EPWiGRSVqIrXEPJM[XEPW][XE��?E1[XEPUdGRUXWXYtXPUS^�STJMEPrXE/HKUXqIr����0��
	�����28o �[D�� q R��?E1J?GRE1qIrXWXJ��
SVqIrXEPW � GTO(`_Zg�U]WXYZEPWwrXE1OTOVSTqIrXE1WCW�E �fWX_ZLM[XS��! HKrXLMEPWpJNWp[]EPO#"3O(`_�uZE1WX_ZOV[XWhUXWXY UZ_KW �%$ �JD'&�ZXJNS
�($ �JD�)�R<TFJME�GRUXO#ZXUXLMEPWiGRE*"kOVEPW>X1STqIrXJMqIriG?JMSVG$Z E1JlST_ZLMqIrXEPWkW E �fWX_ZLN[]S��� H^rXLNE1WnSTEPr]O [ `U]WXW o��JD�D q ^
V EPSVrlHKL Z )�UXO#ZXUXLMEPW>X1g\_f[XEPLMLNE=g:JMG(+ HKW][]svUXWXbiGRJM_ZW UKEPO3V?E1WX[XE1G�V EPOV[XEPW`RKu-UXqIr:HKUXS�"kO `UXWX[XE1W
[]EPOW�EPqIrXE1W>XPE1JMG3JMSVG-[XJNE1SFWX_KG�V EPWX[]JNY>RSTFEPO-[]JNg:EPWXSVJN_ZWXSVLN_ZSVE,+ HKWX[XH�ZXSVGRHKWX[.-�/ [XE1OFEPOVSVGRE1W
W�EPqIr]EPW>X1EPLNLME g UXSTS STJMqIr�[lH�ZoEPJaJMg0"kE1LMGTUXWXYZS#Z E1OTEPJMqIr�[]EPS LN_ZYiH^OTJMGTrXg:JNSTqIr]EPW1+ HKWX[XYZE1STEBGYXPE1S
ZoE32XWX[XEPWSR�TFE1On[XJNg:EPW]STJN_KWXSTLM_ZSTE1+ HKWX[lH_ZXSVGRHKWX[�ra`HKWXYKGcUK_ZW []EPOnGRUXO#ZXUXLMEPWiGRE1W�W�E �fWX_ZLM[XS��
 H^rXLXH�ZS^ZSTJMEPrXE4"3LNEPJMqIrhUXWXY,5*R6�dB�R )�OVJMGTG=WhUXW JMW7+ HKWX[]Wa`HKrXE�jkH[UfJMGIHcGRJN_KWnHKU]s	^ZSVJNWXbiG=[X_KOVG=g:JMG
[]EPO TFJMqIrhGTE�[XE1S8 �V?E1JN~XrlH^STEPW]YZEPg:JNSVqIrXEPS=HKU]qIr:[]JNE�LM_ZbcHKLNE�W E �fWX_ZLN[]S��� H^rXL ^JV?HKS�[lH�X1U sI`U]rXOTE1W
bcHKW]W`^ [lHKSTS�STJMqIr [XJME E1OTSVGTE W�EPqIrXE1W>XPE1LNLME WXJMqIriG�g:EPrXOaJNg LM_ZYiHKOVJMGTrXg\JMSTqIrXE1W9�?EPOVEPJMqIr ZoE32lWX[]E1G[R
utUXqIr6H^U]svYZOTU]WX[ [XEPO z�_f[XEPLML HKW]WlHKrXg:E?E1JNWXE1O []JNST~oEPOVSTE1W:�?LNHKSTE1WdUZEPOQGRE1JNLNU]WXYkJNWXWXE1OTrlH^L|ZnEPJMWXEPO
W�EPqIr]EPW>X1EPLNLME JMSVGFE1JNWXE ZoEPLNJME�ZXJMYZE3�=EPOQsvEPJNW]EPOTU]WXY6[XE1S9"kJeGTGTEPOTS WXJMqIrhG-gy`_KYZLNJMqIr`^lSTJMEPrXE j�H^~XJMGTEPL
5�R;5<R

utUXSw[XJNE1STE1W<"3O^`U]WX[XEPW�V�UXOV[XElZ E1JF[XEPO>= E1GYX1YZEPW]EPOTJMEPOVUXWXYx[XEPOw[XJMg\E1WXSTJM_ZWXLM_ZSTE>+ HKW][lH�Z��
SQGIHKW][?- / [XE1O.V�HKW][XWa`HKqIrXSQGRE1W W�EPqIrXE1W>XPE1LNLMEcZ E1J�bcHJUfJeGIH^GTJN_ZWXSQsvOTE1JNEPO � GTO(`_Zg�U]WXYpJNg@�?EPOVEPJMqIr
I�D7AB- / A �JD�D�YZEsV `H^rXLMG�RJT3HKg:JMG�LMJNEPY^G�[XEPO [XJMg\E1WXSTJM_ZWXSTLM_ZSTEC+ HKW][lH�ZXSQGIHKWX[ Z E1JhjkHJUfJeGIH^GTJN_ZW
W]_dqIr ZXJMS.XPU E1JNWXE1g LM_ZbcHKLNE1W T3HKg:~]s UZ_KLNUXg:EPWlH^WhGTEPJML`UZ_ZW?DFEG��DIH JNg@�?EPOVEPJNqIr;[]EPS3LN_KYiHJ�
OVJMGTrXg\JMSTqIrXE1W:+ HKWX[XYZE1STEBGYXPE1S�R,TFJNEtsv_ZLNYZE1WX[XE1WwW E1qIrXEPW>X1EPLMLNEPWwV�UXOV[XEPW/[lHKWXWFV�JMEP[XE1O bfLMEPJMWXEPO
YKEsV `HKrXLeG[^ZSV_ [lH^STS EPJNW]E svE1JNWXE�u-U�K `_ZSTU]WXY [XE1S?jkH[UfJMGRH^GRJM_ZWXSTYKE�ZXJME1GRE1S�YZEsV `H^rXOTLMEPJNSQGREBG JMSVG�RZu-U]sL�
YKOTUXWX[ [XE1O OVEPL HcGRJ U�EPJMW]s HKqIrXE1WM"3EP_Zg:E1GTOTJME V�UXOT[XE:EPJMWXE �3�!�?LM_dqIb��
N�_Z~o_ZLM_ZYZJNE�YZE]V `HKrXLMG�RPOt`UXO
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ZoEPJN[]E-UXWiGRE1OTSVUXqIriGREPW � GTO(`_Zg�U]WXYZSTbcHKW�`HKLNE�V�UXOT[]EFEPJMWXE � GTUX[XJME-[XE1O?u�Z]ra`HKWXYZJMYZbKE1JMG [XEPS � JNg�U �
L HcGRJN_KWXSTE1OTYZEsZXWXJNSVSTE1S!UZ_Kg W�EPqIrXE1WXWXEBGYXn[XUXOVqIrXYZEBs `UXrXOVG�R  %U]O � JMg�UXL HcGRJN_KW/[]EPO-bcH[UfJMGTJNEPOVEPWX[]EPW
� GTO(`_Zg�U]WXY:V�UXOV[XE sI`UXO [XJME��=E1WhGTUXOTJ|IJ��"3EP_Kg\EBGROTJME3EPJMW W�EPqIrXE1WXWXE1GgXng\JeG*5�D�D��tI�D�� � ��D�D�D
W�EPqIrXE1W>XPE1LNLNE1W`^bZ E1J�[XEPO �=E1WhGTUXOTJ * ��"3EP_Kg\EBGROTJME-E1JNWXE1S g:JMG 5�5�D�� I�D�� � � ��D�DfW�EPqIr]EPW>X1EPLNLMEPW
UZE1O#V EPWX[]E1G[R Ot`UXO []JNEPSVEku-U�K `_KSTUXWXY:EPOVra`HKLeG g|H^W/E1JNWXE3W]E1GYX1UXWlH�Z]ra`HKWXYZJMYZE�� `_ZSTU]WXY>R

�  #"$ �� �<5.'�;�?e;/0���5��? -/% �!0! 4A	?e;/0��v5 7%�-#"e?%$!0�;/0	%�-/%(5.7%15 � ;�-���& �45.6
7\4.-/),+ 7\03% �t%(5v;/4.-b0('*),+ �4.'�%- 0�;/.10 �243 5�45.6$'�� 0#55"$%(A

T3HKS.Z]L HKSVEPWX[76fWlH^g\JMSTqIrXE j�H[UfJMGRH^GRJM_ZWXSVg\_f[XEPLMLSV�UXOV[XE UZ_KW98 �¢m%:<; o � * q YZOTUXW][XS(`H^GgXPLMJNqIrCX1UXO� JMg�UXL HcGRJN_KW-JNW]SVGIHcGRJN_KWa`HKO bcH[UfJMGRJMEPOVEPWX[XE1O � GRO@`_Zg�UXW]YZEPWkEPWiG�V�JMqIbKEPLeG[RrTFEPSVrlHKL Z�SV_ZLNLK[XJNE�� HKLMJN[XJME �
OTU]WXY6[XE1SFEPWiG�V�JNqIb^EPLeGREPW>=?_f[XE1S�XPU]Wa`HKqIrXSQG3g\JeG [XEPO � JNg�U]L H^GTJN_ZWpJMWXSVGRH^GRJM_ZWa`HKO bcH[UfJMGRJMEPOVEPWX[XE1O
� GTO(`_Zg�U]WXYZEPWwZoEPYZJMWXWXE1W`R
O `UXO [lH^S\JMWXSVGRH^GRJM_ZW `HKOVE|�=EPOVrlHKLMGTEPW�[XEPO:bcH[UdJeGRJMEPOTE1WX[XE1W � GTO `_Zg UXWXY YZJ|ZdG\E1S\WXHKqIr@? �*ABAB:7C
�P��:D;E:�oGF * q XsV EPJkUXWiGRE1OTSVqIrXJNE1[XLNJMqIrXE ~XrH6dSVJNbcHKLMJNSTqIr]EJI OTSTHKqIrXEPWSR* %U]g EPJMWXEPW bcHKWXW EPSwXPU
K WXSQGIH�ZXJMLNJeG `H^GTEPW HKU]svYZOVUXWX[p`H^U>uZEPOVEPO�� EP[XJMWXYZUXWXYKEPW b^_Zg:g\E1W`^_ZoEPJMST~XJMEPLMS#V EPJNSVE []UXOTqIr � qIrdV?HKW��
bhUXWXYZE1W	[]EPS � 6fSVGTEPg:[XOTU]qIbKEPSsReTFJMEPSVE�u-OQG3[XEPO�K W]SVGIH_ZXJNLMJMG `HcG!V�JMOT[ HKLMS.N1S!6fSVGRE1g JNW]SVGIH_ZXJNLMJMGL6 N
ZoE�XPE1JNqIrXW]E1G[R %UXg HKWX[XE1OTE1WpYZJ|Z]G E1S Z E1J%bcH[UfJMGRJMEPOVEPWX[XE1W � GTO(`_Zg UXWXYZE1WpHKUXqIr6E1JNWXEtST_ZYKEPWlHKW]W��
GRE N JNWiGTOTJNW]STJNq JNW]SVGIH_ZXJNLMJMGL6 N ^hH^LNST_nE1JNWXE�K WXSVGRH�ZXJNLMJMG(`H^G�H^U]svYZOTU]WX[p[XEPO�jkH[UfJMGRH^GRJM_ZW|SVEPL|Z]SVG[R>TFJNEPSVE
V�JNOV[|H^UXSTYZE1L `_ZSQG [XUXOTqIr\[lHKS=u-Uds GROTEBGRE1W|[XE1SvW�E �LM=WiGTORHKWiG ��NKE1GTS�^h[lHKS=u�Z]L `_ZSVEPW:EPJNW]EPS8N�E1JNLNS�[]EPO
jkH[UdJeGIH^GTJN_ZW]SgXP_KWXEFUXWX[/[XJME3[lHK[XUXOVqIr�E1WiGRSVGTEPrXE1WX[XE1W TFOTUXqIbhSVqIr<V?HKWXbhUXW]YZEPW`R
K Ww[XEPO�W�E@H^LNJMG(`H^G STJMWX[wZ E1JN[XEFutOVGTEPWp[XE1OOK WXSVGRH�ZXJNLMJMG(`H^G WlH^GK`U]OTLNJMqIr6WXJMqIrhG�JMg\g:EPO�UZ_KWXEPJMWlHKWX[XE1O
XPU\GROTE1WXWXE1W`R �?EPJo[XEPW\rXJNE1O$UK_ZOTYKEPSVGTEPLMLMGRE1W\JMWXSVGRH^GRJM_ZWa`HKOVEPW � JMg�UXL HcGRJN_KWXEPW V�JMOT[:[lHKSvTFOTUXqIbhWXJ �
UZEPHKU HKg u-UXSQGROVJMGTGt[XE1SW E1qIrXEPW]YZE�ZXJME1GTEPSkHKU]s=E1JNWXE1g bK_ZWXSQGIHKWiGTEPW.+ E1OVG-YZEPrlH^LMGRE1W`^�ST_p[lH^STS
� 6fSVGTEPg:JNWXSQGIH�Z]JNLNJeG `H^GTEPW V EPJeGRYZE1rXEPWX[|UXWiGREPOV[XO^`U]qIbhGvV?E1OT[XE1W`R>T3HKS STJMqIr|E1JNWXSQGREPLMLNE1WX[XE�JNWXSQGIH^GTJN_ �
Wa`HKOVE3�=EPOTrXHKLMGTEPWw[XEPO � GRO(`_Kg�UXWXY JNSQG HKLNSV_nJNWwEPOVSVGTEPO���JNWXJMEFEPJMWXE3JNWXW]EPOTE�K W]SVGIH_ZXJNLMJMG `HcG[R
 %UXO � JMg�UXLNH^GRJM_ZW []EPOpbcH[UdJeGRJMEPOTE1WX[XE1W � GRO(`_Kg�UXWXY V�JMOT[ XPU]Wa`HKqIrXSQG�E1JNWXE;SQGIH^GTJN_ZW�`HKOTE � JNg�U �
L HcGRJN_KW []EPO � GRO@`_Zg�UXWXYwZoEPJ HKUXSVOTE1JNqIrXE1WX[ rX_Zr]EPg u-U]SVGROVJMGVGRST[]OTUXqIb;[XU]OTqIrXYZEBs `UXrXOQG[^ UXg EPJMWXE
bcH[UdJeGIH^GTJN_ZW]SVsvOTE1JNE � GTO(`_Zg UXWXYkX1UyYZE]V `HKrXOTLMEPJMSVGRE1W`R �?EPJ [XE1O-[lHKOTHKU]s�sv_KLNYZE1WX[XEPW�JNWXSQGIH^GTJN_ZW�`HKOTE1W
� JMg�UXL HcGRJN_KW V�JNOT[�[lHKWXWy[]EPO.TFOVUXqIbwZ E1Jl�VE1[XEPg  %EPJeGRSVqIrXOTJeGTG YZEPSVEPWXbiG�^`ZXJNS [lHKStYZEsVn`U]WXSTqIriGRE
TFOTU]qIbfW]J UZEPHKU EPOVOTEPJMqIriG�JNSQG[R_T3H�Z E1J�V�JMOT[n[lH^S TFOTUXqIbhWXJ�UZEPHKU;`U>ZoEPO�[XJME TFOTU]qIbfOTHKWX[>ZoEP[]JNWXYZU]WXY
HKg u-UXSQGROVJMGTGtEPJMWXYZE1SVGRE1LNLeG[RbTFJNE1S-JMSVG�UK_ZOFH^LNLNE1g HKUXS "kO^`UXWX[XE1W;[XEPOFWhUXg:EPOVJNSVqIrXEPW � GIH�ZXJMLNJeG `H^G
WX_KG�V EPW][XJNY>^lSVJNE1rXEP81Q%R*S ��oTFUFJD q R
TFJNE � JNg UXL H^GTJN_ZW]EPW�[XEPOpbcH[UfJMGRJMEPOVEPWX[XE1W � GRO@`_Zg�UXW]Y [XUXOVqIr []EPW{�=EPWiGRU]OTJOI � jkHKWlHKL�V�UXOV[XEPW
ZoEPJ  %EPJeGRSTqIr]OTJMGVGRE1WtX]V�JNSVqIrXEPWWVYX��ZF�$[FJD]\]^`_\UXW][aVYX��ZF�$7FJD]\]b`_\[XUXOVqIrXYZE1sI`U]rXOVG�RCOt`UXO
 %EPJeGRSVqIrXOTJeGTGRE=bhLNE1JNWXE1O HKLNS�VYXc��F�$�F[D]\Bdc_?JMSVG [XJNEe� `_ZSVUXWXY-U]WlH�ZXra`H^WXYZJNY UK_Zg  %EPJMGTSTqIrXOVJMGVG[R@utg
M�JNWXSQGRO@`_Zg\OTHKWX[\V�UXOT[]E?EPJMWXE%"3EPSVqIrdV�JNWX[XJMYZbKE1JMG(UZ_ZW`f<gihj�lk Q 5
E�mU_?U]WX[�EPJMW N UXOgZ]UXLNE1W>XPYZOTHK[UZ_KWYnofp�-F HpUK_ZOTYZE1YZE�ZoEPWSR^utLNS O�LNUXJM[\V�U]OT[XE�bcHKLeGRE1S(+ HKSTSVEPO�g:JMG�qsrt��F $uFJDwv�j3E1JNg:EPW ~]OT_
Ex^ O�LT`UXSVSTJNYKbKEPJeG�g:JMG E1JNWXE1g � `HcGTGRJMYZUXWXYKST[lHKg:~]sv[XOVUXqIb�UZ_ZW�y[z�� , BUk�BP{j||HKWXYKEPWX_Zg:g:EPW`R
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%P:'&sRem%S :�m ��A)(,o¡I �rq UXWX[ �8 :��%R�����Q oTFJD�� q SQGRE1LNLMGTEPW Z E1J][XE1O!WhUXg:EPOTJMSTqIrXE1W�ItWiGRE1OTSVUXqIrhUXWXY
[]EPO bcH[UdJeGRJMEPOTE1WX[XE1W � GRO(`_Kg�UXWXYn[XU]OTqIrw[XEPWw�=EPWiGTUXOTJ|IJ� jkHKWlH^LosvE1SVG[^l[XHKSTS�HKg�rXJNWiGTEPOTE1W WtHKW][
[]EPS j�H[UfJMGRH^GRJM_ZWXSVYZE�ZXJME1GTEPS�[XJME�GRUXO#ZXUXLMEPWiGRE�bhJNWXEBGRJMSTqIrXE�M�WXEPOVYZJNE+*nUXWX[:[XJNE
TFJMSTSTJM~lH^GTJN_ZWXSVORH^GTE
, STEPr]O�SVGRHKOTb�HKWdV?HKqIrXSTE1W`RdTFJMEPS SVGRJMg\g G�g:JMG [XE1W�M�OTYZEsZXWXJNSVSTE1W�[XEPO!E]hd~ E1OTJMg\E1WhGTEPLMLNEPW�ItWiGTEPO��SVUXqIrhUXWXYZE1WFUZ_ZW.- R�/'��A �(�1032:�Xm¢nFo54[F q ^So64 5 q `U>ZoEPOVEPJMW`^d[]JNEtsvE1SVGTSVGRE1LNLeGREPWS^d[lH^STS�HKU]svYKOTUXWX[
[]EPS � L HKSVEPWXb^_ZLNLNHK~XSTE1S HKg M�WX[XE-E1JNWXE1S�jkH[UfJMGIHcGRJN_KWXSTYZEsZXJNEBGRE1S�EPJNW + JNO#Z E1LlEPOgX1EPUXY^GvV�JNOV[|UXW][
[XHK[XUXOVqIr�[XJMEkGTUXOgZ]UXLNE1WhGTE bhJMWXE1GTJNSTqIr]E�M�WXE1OTYZJME SQGRE1JNYKG�R��?EPJa[XE1O � JMg�UXLNH^GRJM_ZW|g:JMG � GRHKWX[lH^OT[��
N UXO#ZXUXLNE1W>XPg:_f[XEPLMLNEPWfV�JNOV[p[XJNE1STE-GTUXOgZXU]LNEPWiGTEFbhJNWXEBGRJNSVqIrXE�M�WXEPOVYZJNE `U>Z E1OTSVqIr `H^GYXBG[R/TFJMEPS�bcHKW]W
[XH�XPU#s `UXrXOVEPW`^![lHKSTS E1JNWXEFX1U�YKEPOTJMWXYZE "3EPSVqIrdV�JNWX[XJMYZbKE1JMG [XE1S�W E ��M�WiGROTHKWiG �!NKEBGRS�ZoEPOTE1qIrXWXEBG
V�JMOT[`^l[]JNE�WXJNqIriG-HKUXSTOVEPJMqIrhG�^ [XHKStu!ZXL `_KSTEPW�EPJNW]EPS#N�E1JNLNS�[XE1OFjkH[UfJMGIHcGRJN_KWXSgX1_ZWXE\XPUGZ E]V�JNOTb^EPW`R
TFE1STrlH^L|Z;ST_KLNL(XPUXWa`H^qIrXSVG�[XE1O�M=JMW�KlUXSVSk[XEPO�N UXOgZ]UXLNE1W>XPg:_d[]EPLNLMJNE1OTUXWXY\HKU]s [lH^S3JNWXSQGIH^GTJN_ZWa`H^OTE
�=E1OTrlH^LMGRE1Ww[XEPO � GTO(`_Zg UXWXYZSVSTJNg UXL H^GTJN_ZW\UXWiGRE1OTSTU]qIrhG
V EPOT[]EPW`R
K g�sv_KLNYZE1WX[XEPWfV?E1OT[XE1W � JNg UXL H^GTJN_ZW]EPWn[XE1O bcH[UfJMGRJMEPOVEPWX[XE1W � GTO(`_Zg UXWXY�[XUXOTqIr|[XEPW|�=E1WiGRUXOVJOIJ�
jkHKWXHKLtg:JMG|[XEPg � GIH^WX[lHKOV[��7* � , � z�_f[XEPLML
UK_ZW98 �¢m �%S*:<;:0 8;/'��ABS�< ��= o �Hk q ^�[]EPg *I� , �z/_d[XE1LNL g\JeG:[XEPOFW�E@H^LNJ|XPH�ZXJMLNJMGL6I� z�E1GTrX_d[]EpWlHKqIr?>/R*R�;E:@0 > R�R�;E:�o k�I q ^?[]EPg WXJNqIriG �
LMJNWXEPHKOTE1WA*I� , � z�_d[]EPLNLCB �*=t��D`UZ_ZWE8F< :�� :�m ��A)(,o k�D q UXWX[�[]EPgG* � , � z�_f[XEPLMLfg:JMG [XE1O�TFJMqIrhGTE �j3_ZOVOTE1bhGTUXOkWlHKqIrH%P:)&sRem%S :lm ��A'( o¡I �_q ^("kLMEPJNqIrhUXW]Y 5�R k�I*^�UXWiGREPOVSTUXqIriG�ReT3H�ZoEPJ�V�JMOT[ [XEPO
Mehd~o_ZWXEPWiG�[XE1O TFJMqIriGRE � j3_ZOTOVEPbiGRUXO-JNW "kLMEPJMqIrfU]WXY>5*RikUk�^`X1UJq4� FJDpYZE1STE1GgX1G�R�TFJNE � JMg�UXLNHJ�
GTJN_ZW]EPWCV EPOV[XEPWtZ E1J�EPJMWXEPg bK_KWXSVGRHKWiGREPW	jkH[UdJeGIH^GTJN_ZW]SgZoEPJ V EPOQG�UK_ZWJIW� 5 QLK k|HKg u-UXSQGROTJeGTG
[]UXOTqIrXYKE1s `UXrXOQG[R  %UXO(TFJNSVbhOTE1GTJNSVJNEPOVUXWXY�[XE1O�b^_ZWdUZEPbiGTJ UZE1W�N EPOTg:E�V�JNOT[ ZoEPJfHKLNLMEPWk[XUXOVqIrXYZEBs `UXrXO��
GTEPW � JMg�UXL HcGRJN_KWXEPW [lHKS z K!=-z L T4� �=EPOQs HKrXOVEPW�UZEPO3V?E1WX[XEBG[^hSTJMEPrXE jkHK~XJeGREPL K R 5*RL4*RZu-UdsvYZOTUXW][[]EPS3JNW]SVGIHcGRJN_KWa`HKOTE1W��=EPOVrlHKLeGREPW]S3[XEPO3bcH[UfJMGRJMEPOVEPWX[XE1W � GRO@`_Zg�UXW]Ypb^H^WXW;[XEPOkjkH[UfJMGRH^GRJM_ZWXSgZoEPJ �
V EPOQGtHKg M�JNWiGTOTJMGVG SVGRHKOTb|STqIrdV�H^WXbKE1W`R�� EPJaHKLMLNEPW � JNg�UXLNH^GRJM_ZWXE1W|EPOVYZJ|ZdG STJMqIr/E1JNWw~oEPOTJM_d[]JNSTqIr
JMWXSVGRH^GRJM_ZWa`HKOVEPS��=EPOVrlHKLeGREPWS^c[XHKS!SVJNqIrnH�ZoEPO1Z E1Jd[]EPW�E1JNW>X1EPLNW]EPW O `H^LNLNE1WkSTJNYKWXJ 2lbcHKWiG UXWiGRE1OTSVqIrXEPJ �
[]E1G[R
� EPJ![]EPO � JMg�UXL HcGRJN_KW�g:JMGt[XEPg � GIH^WX[lHKOV[��7* � , � z�_d[]EPLNL�V `HKqIrXSQG�[lHKS3jkH[UfJMGIHcGRJN_KWXSTYZEsZXJNEBG-JMgE1WXYZSQGREPW PFUXEPOVSTqIrXW]JMGTG�H^W;UXWX[lUZEPOVbhLNEPJMWXEPOQGkSTJMqIrlV�JMEP[XE1O�^ _KrXWXEn[lHKSVSkEPS\XPUXO3u!ZXL `_KSTUXWXYpE1J��
W]EPO j�H[UfJMGRH^GRJM_ZWXS3V?_ZLMbKE bK_Kg\g G�R�T3HKS�u-WdV�H^qIrXSTE1W�U]WX[ � JMWXbKE1W [XE1S T3HKg:~]s UZ_KLNUXg:EPWXS3JMg
YKEPSRH^g GRE1W � GTO(`_Zg�U]WXYZSVsvE1LN[ `U>ZoEPO�[XEPO  %EPJeG JMSVG JNW u�Z>Z]JNLN[]UXWXYM4>R K [lHKOVYZEPSQGRE1LNLMG�R  %UXS@`H^GYX1LNJNqIrJMSVG W]_dqIr/[XEPO�[XJMg\E1WXSTJM_ZWXSVLN_ZSVE.TFOTU]qIbON�P

N�P�� y[gihRQ y[z
S T f Tg h B�4>R FUD

H^g M=JMWiGROTJeGTG�[XE1S � GRO@`_Zg�UXW]YZSVsvE1LN[ `U�Z E1O [XE1O  %EPJeG HKU]svYZEBGRORH^YZEPW`R�M�S�JMSVG YZU]G X1U EPOVbKE1WXWXEPWS^
[XHKSTS=[XE1O SQGIH^GTJNSVqIrXE
TFOTUXqIbnH^g M�JNWiGROVJMGTGeZ E1JNg � qIrXOTU]g\~]svE1W\[]EPO jkHJUfJeGIH^GTJN_ZWXS#XP_ZW]E�^ZH^LNST_\ZoEPJ
SVJNWXb^EPWX[]EPg T3HKg:~]s UK_ZLNUXg:EPWXHKWiGREPJML ^RSQGIHKOVb3HKWXSQGRE1JNYKG�R1utUXqIr []EPO�TFOTU]qIb<UKEPOVL HKU]sdJNSQG�~oEPOTJM_d[]JNSTqIr
JMWXSVGRH^GRJM_ZWa`HKOsR�TFJME OlOTEWVhUXE1W>X [XEPS=�=_ZOTYZHKWXYZS=LNJMEPYKG�Z E1J)XZY B\[.]�UXWX[:[lHKg:JMG�V EPJeG U]WhGTEPO [XEPO
JMg Mehd~oEPOTJMg\E1WiG�Z E1_�ZlHKqIriGREBGRE1W�OlOTE^VfU]EPW>XUZ_KW.XZY_4dD�[.]�R
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TFEPOeT3HKg:~]s UZ_ZLMUXg:EPWlHKWiGTEPJNLKJNg�j3EPOTWn[]EPS�jkH[UfJMGIHcGRJN_KWXSTYZEsZXJNEBGRE1S JMSVGeZ E1Jd[XE1O � JMg�UXL HcGRJN_KW�g:JMG
[XE1g � GIH^WX[lHKOV[��7* � , � z�_d[]EPLNL�STE1rXOkrX_dqIrS^PD�� B�DIH ^ SVJNEPr]Enu�Z>ZXJMLN[XU]WXYO4>R 4�R¢TFJMEPSFSQGREPriG�JNg
+ JN[]EPOTSV~XOTU]qIr XPUy[XE1WyE]hd~oEPOVJNg:EPWiGRE1LNLNE1W I WiGREPOVSTUXqIrhUXW]YZEPW`^�V?_6[]EPO.T3H^g\~]s UK_ZLNU]g\E1WlHKWiGRE1JNL
JNg:g:EPO3UXWiGRE1O�DGE B�DIH ZXLMEPJ Z]G[R�utUXqIr �8 :���RC����Q�oTFJD�� q E1OTra`H^LMG Z E1J=[XEPO � JNg�U]L H^GTJN_ZWy[]EPO
JNW]SVGIHcGRJN_KWa`HKO3bcH[UdJeGRJMEPOTE1WX[XE1W � GTO(`_Zg UXWXY/[XUXOTqIr [XEPW �=E1WiGRUXOVJOIJ� j�H^WlHKL�g:JMGk[XE1g � GIHKW][lHKOT[ �
* � , �Qz�_f[XE1LNL�WhUXO EPJMW V�JMEP[XE1OTrX_KLMGRE1S u-WdV�H^qIrXSTE1W}UXWX[ � qIrXOTU]g\~]svE1W []EPO:jkHJUfJeGIH^GTJN_ZWXS#XP_ZW]E
UXWX[/EPS�b^_Zg\g G�WXJNqIriG�XPU]O +	_ZLMbKEPWXH�ZXL `_KSTUXWXY�R

Void Fraction: 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
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TFJNE �?E1WfUdGYXPU]WXYk[XEPOeW EPHKLNJ X@H�ZXJMLNJeGL6 � �?EP[]JNWXYZU]WXY�JNW��=EPO#ZXJNWX[]UXWXYFg:JMG [XE1g * � , �Qz/_d[XE1LNLis `UXrXOQG
XPU#E1JNWXE1O YZE1OTJMWXYKs `UXYZJMYZEPW �=EPO#Z E1STSVEPOTU]WXY [XEPS � JMg�UXLNH^GRJM_ZWXSTE1OTYZEsZXWXJMSTSTE1S�R�TFJME:OlOTE^VhUXEPW>Xp[]EPS
jkH[UdJeGIH^GTJN_ZW]S#UZ_KOTYiHKW]YZEPS�JNSQG�g:JMG X Y �.[.]yEBG�V�H^SnYZO(`_�uKEPO�H^LNS Z E1J?[XE1O � JNg UXL H^GTJN_ZW;_KrXWXE
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�=E1O#V EPWX[]UXWXYw[XEPO�W EPHKLNJ X@H�Z]JNLNJeGL6I�!�?E1[XJNWXYKUXWXY�UXW][;[lHKg:JMG Wa`HKrXE1O3HKg E]hd~oEPOVJNg:EPWiGRE1LNLNE1W M�O��
YKE�ZXWXJMS�R  %UXO*+	_ZLNb^EPWlH�Z]L `_ZSVUXWXYpbK_Kg\g GFEPSkH�ZoEPOkHKU]qIrtZoEPJ �?EPWhU]GgXPUXWXY/[XE1O\W EPHKLNJ X@H�ZXJMLNJeGL6 �
� EP[XJMWXYZUXWXY�WXJNqIriG�R�utLNLNE1OT[XJMWXYZSkWXJMg\g G�[XJME K WiGTEPWXSVJMG `HcG�[XE1O TFOTU]qIbfSV~XO^`U]WXYZE ZoEPJMg � L HKSVEPW��
b^_ZLNLNHK~XS X1U`^>V?HKStu!Z>ZXJMLN[XUXW]Y 4>R B UKEPOT[]EPU]GTLNJNqIriG�RbTFJNEFSQGIHKOVbKEPWCTFOTUXqIbhSVqIr<V?HKWXbhUXW]YZEPW;rlH_Z E1W
H^UXqIr�WhUXg:EPOVJNSVqIrXE � GIH�Z]JNLNJeG `H^GTST~XOV_�ZXLMEPg:E XPUXO#Ol_ZLNYKE�R
� EPJl[XE1O � JNg�UXLNH^GRJM_ZW []EPO b^H[UfJMGTJNE1OTEPW][XEPW � GTO(`_Zg�U]WXYkg\JeG�[XEPg ��=t��� N UXO#ZXUXLNE1W>XPg:_f[XEPLML*V EPO��
[]EPWw[XJNE1STETFOVUXqIbhST~XO^`UXWXYZE3W]_dqIrwYZO@`_�uZEPOs^dSV_ [lHKSTS�sI`U]O�[lHKS ZoE1GTORHKqIriGREBGRE\TFOVUXqIbhWXJ UKE@HKUpb^EPJNW]E
SQGIH�Z]JNLNE5� `_KSTUXWXY E1OgXPJMEPLeG V?E1OT[XE1W�b^_ZWXWiGRE_R

Cp - STDKEPS
Cp - Realizability MM
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K g@"3EPYZE1WXSRHcGYX X1U;[XEPW Z]JNSTLNHKWXYfUZ_ZOVYZEPSQGREPLMLMGTEPW M�OVYZE�ZXW]JNSTSVEPW;E1OTYZJ Z]GFSVJNqIr ZoEPJ�[XEPO �=EPO#V EPW �
[]UXWXY6[XE1O.TFJMqIrhGTE � O�U]WXbiGRJN_KW�WlH^qIrJ%P:'& Rem%S :lm ��A)(�o¡I�I q g\JeG�q>� FJD\HKLNS�M�hd~o_ZWXE1WhGFEPJNW
UK_ZLNLMbK_Zg:g:EPWX[ HKW][XEPOVEPO=�=_ZOTYiH^WXY>RdTFJME Z E1OTEPqIr]WXE1GTE-GRUXO#ZXUXLMEPWiGRE �FJMSTb^_ZSTJeG `H^G JNg �?EPOVEPJMqIr|[XE1S
W�E �LM�WhGTORHKWiG��!NKE1GTS�JMSVG�YZEPOVJNWXYKEPO�R�T3H^[XUXOTqIr JNSQG![XE1OeW�E �LM�WhGTORHKWiG��!NKE1G�JNW�[XE1O�aHKYZE_^rZ]JNSas HKSVG1XPUXO
�=_KOT[XE1OTSTE1JMGTE�[XEPO=jkH[UfJMGRH^GRJM_ZW UZ_KOgXPU][XOTJMWXYZEPWnU]WX[ EPJNW]EPW EPOVrXE�ZXLMJNqIrXE1W7N�E1JNL][]EPS jkHJUfJeGIH^GTJN_ZWXS!�
YKE�ZXJME1GRE1S-H_Z>XPUXL `_ZSTE1W`Rou-U]svYZOVUXWX[�[XEPSW�E �LM�WhGTORHKWiG��!NKE1GTS!Z]JNLN[]E1G STJMqIryEPJMW + JNO#Z E1L ^lJMW�[XE1STSVEPW
 %E1WiGROTU]g E1JNW;LN_Kb^H^LNEPS�TFOTUXqIbhg:JNWXJMg�UXg E1WhGTSVGTEPriG[R�TFJME�H�ZXYKEPL `_KSVGRE�j�H[UfJMGRH^GRJM_ZWXS3V?_ZLMbKE V�JNOT[
UK_ZW [XEPO � GTO(`_Zg UXWXYwXPUXSTHKg:g\E1W g:JMG-[XEPg@+ JNOgZoEPL!g\JeGTGROTHKWXSV~ _ZOQGRJMEPOVG�^bZXJNS3SVJNEnJNg �?EPOVEPJMqIr
r�`_ZrXEPOVEPWCTFOTUXqIb^EPSFb^_ZLNLNH�ZXJNE1OVG�R/TFEPOtHKWXLMJNEPYKEPWX[XE9N EPJML []EPOtj�H[UfJMGRH^GRJM_ZWXS#XP_ZWXEkSVqIrXOTUXg:~]s G!XPU��
W�`HKqIrXSVG EBG�V�HKSs^<ZXJNS�[XE1O��=_ZOTYiH^WXY.UZ_ZW =tE1UXEPg ZoEPYKJNWXWiG[R�TFEPO$T3HKg:~]sv~XrlH^STEPWXHKWiGREPJML�V `H^rXOTE1WX[
E1JNWXE1S�jkHJUfJeGIH^GTJN_ZWXS#X 6fbhLNUXS JMSVG�H^LNS�j3_ZWiGRUXOV~XLN_^G JNWpu!Z>ZXJNLM[XUXWXY 4�R �n[lHKOVYZEPSQGRE1LNLMG�R
TFE1O JNWXSQGIH^GTJN_ZW�`HKOTE-�=_KOTYiHKW]Y:JMSVG HKUdsvYZOTUXW][�[XE1O�u�ZXL `_ZSTUXW]Y:W]JNqIriG ST_|OVEPYZE1LNg�`H�uZJMY ~oEPOTJM_d[]JNSTqIr
V�JME ZoEPJ [XEPO � JNg�U]L H^GTJN_ZWw_ZrXW]E [XJME TFJNqIriGTE �!OlUXW]bhGTJN_ZWSR<M=JMWyEPJMW>XPE1LNWXE1O� s6fbhLNUXSt[lHKUXE1OVGX]V�J��
SVqIrXEPW 5�B\U]WX[tI 46g:S�^%[]JNE�g:JMGVGRLNE1OTE,OlOTE^VfU]EPW>X [XE1O-�=_ZOTYZHKWXYZSFLMJNE1YKG�ZoEPJ�X"Y F�B [.]*R`TFEPO
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j3_ZLNLNHK~XS [XEPS H�Z]YZEPL `_ZSVGTEPWnjkH[UfJMGIHcGRJN_KWXSTYZEsZXJNEBGRE1S�L `_ZSVG�E1JNWXE1W�TFOTUXqIbhSV~XOTUXW]Y H^UXS�R�TFJNE?JMg � GRO(`_J�
g�UXW]YZSVsvE1LN[yH^U]s GROVE1GRE1WX[XE1WlTFOTUXqIbhSTqIrdV?HKWXbhUXWXYKEPW rlH�ZoEPWyE1JNWXE u-g:~XLNJeGRUX[XEkJMW�[XE1O-YZLMEPJNqIr]EPW
"3O(`_�uZE1WX_ZOV[XWhUXWXY V�JME.Z E1J%[XE1O � JMg�UXL HcGRJN_KWn_ZrXWXETFJMqIriGRE � OlUXWXbiGRJM_ZW`^hSTJMWX[pH�ZoEPO�U]WXOTE1YZEPLMgy`HJ�
uZJMYZEPOsR`TFJNE1S3LNJMEPYKG-[lHKORH^W`^%[lH^STSk[XEPO�H�Z]YZEPL `_ZSVGTE�u-WiGRE1JNL�[]EPOkjkH[UdJeGIH^GTJN_ZW]SgXP_KWXE�WXJMqIrhGkJMg\g:EPO
E]h]HKbiG-YZLNE1JNqIr/YZOT_�u:JNSQG-U]WX[yHKU]qIryUXWiGRE1OTSTqIr]JNEP[]LNJNqIr V?E1JMG-g\JeG�[XEPO � GRO@`_Zg�UXW]Y:GTORHKWXSV~ _KOVGRJMEPOQG
V�JNOV[`R,TFEPOtjkHJUfJeGIH^GTJN_ZWXS#Z E1J V EPOQG�HKg M�JNWiGROVJMGVG
U^HKOVJNJMEPOVG XsV�JNSVqIrXEPW I � F Q I 4:UXWX[.I � 5 Q � B�RTFEPO g:JMGTGTLNE1OTEkjkH[UdJeGIH^GTJN_ZW]SgZoEPJ V EPOQG�JNSQG�I>� 5 Q DHk*R<K g HKWXLNJMEPYZE1WX[XE1W N EPJML []EPSFjkH[UfJMGRH^GRJM_ZWXS��
YZEsZXJNEBGREPS JNSQG?[XE1O?g\HrhdJNg\HKLNE T3HKg\~dsv~XrlHKSVEPWlHKWiGTEPJNL�DME�I�D�H ^fJNg H�Z]YZEPL `_ZSVGTEPW6jkH[UfJMGRH^GRJM_ZWXS��
YZEsZXJNEBG�LNJNE1YKG E1O JMg � EPOTE1JNqIr>F H�EBDME K DIH R/TFEPO �=E1OTL H^U]s [XEPS [XJNg:EPW]STJN_KWXSTLM_ZSTE1WFTFOTUXqIb^EPSN�P�HKg M�JNWiGTOTJMGVG�[XE1S � GRO@`_Zg�UXWXYKSVsvEPLM[XEPS�`U>Z E1On[XEPO  %E1JMGnJMSVG�sI`UXOn[]JNE � JMg�UXLNH^GRJM_ZW	g:JMG UXWX[
_ZrXW]E TFJMqIriGRE � OlUXWXbiGRJM_ZW6JNWwu!Z>ZXJNLM[XUXWXY 4�R k�[lHKOVYZEPSQGRE1LNLMG�R

T0 T0 + 4/8 T

T0 + 1/8 T T0 + 5/8 T

T0 + 2/8 T T0 + 6/8 T

T0 + 3/8 T T0 + 7/8 T

Void Fraction: 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
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Cp - STDKEPS
Cp - Reboud Modifikation
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Simulation n=1750 1/min NPSHIC

Simulation n=1750 1/min NPSH3%

Allweiler n=1750 1/min NPSH3%

Experiment n=1750 1/min NPSH3%
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