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�D���)�U�H�Q�F�K���P�L�O�L�W�D�U�\���P�D�U�F�K���I�U�R�P���W�K�H���O�D�W�H���H�L�J�K�W�H�H�Q�W�K���F�H�Q�W�X�U�\�����7�K�H���Q�D�P�H

�P�D�M�V�W�Æ�Q�J���L�V���R�I�W�H�Q���H�[�S�O�D�L�Q�H�G���D�V���F�R�P�L�Q�J���I�U�R�P���W�K�H���Y�H�U�E���P�D�M�D�����Z�K�L�F�K

�P�H�D�Q�V���W�R���G�H�F�R�U�D�W�H���Z�L�W�K���J�U�H�H�Q�V�����D�O�W�K�R�X�J�K���D�Q�R�W�K�H�U���L�G�H�D���L�V���W�K�D�W���P�D�\

�U�H�I�H�U�V���W�R���W�K�H���P�R�Q�W�K���R�I���0�D�\�����D�Q�G���W�K�H���W�H�U�P���P�D�\�S�R�O�H���U�H�D�F�K�H�G���6�Z�H�G�H�Q

�W�K�U�R�X�J�K���* �H�U�P�D�Q���P�H�U�F�K�D�Q�W�V���H�Y�H�Q���W�K�R�X�J�K���W�K�H���S�R�O�H���L�V���U�D�L�V�H�G���L�Q���-�X�Q�H��

�7�K�H���F�R�P�E�L�Q�D�W�L�R�Q���R�I���W�K�H���G�H�F�R�U�D�W�H�G���S�R�O�H�����W�K�H���F�O�D�V�V�L�F���V�R�Q�J�V�����D�Q�G���W�K�H

�O�L�Y�H�� �I�R�O�N�� �P�X�V�L�F�� �F�U�H�D�W�H�V�� �W�K�H�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�� �D�W�P�R�V�S�K�H�U�H���R�I�� �W�K�H

�0�L�G�V�X�P�P�H�U���F�H�O�H�E�U�D�W�L�R�Q��

: K\�WKH�OLJKW�QHYHU�HQGV
�0�L�G�V�X�P�P�H�U�� �W�D�N�H�V

�S�O�D�F�H�� �G�X�U�L�Q�J�� �W�K�H

�V�X�P�P�H�U���V�R�O�V�W�L�F�H�����7�K�L�V

�L�V���W�K�H���P�R�P�H�Q�W���L�Q���-�X�Q�H

�Z�K�H�Q�� �W�K�H�� �1�R�U�W�K�H�U�Q

�+�H�P�L�V�S�K�H�U�H�� �O�H�D�Q�V

�P�R�V�W���W�R�Z�D�U�G���W�K�H���6�X�Q��

�J�L�Y�L�Q�J�� �6�Z�H�G�H�Q�� �L�W�V

�O�R�Q�J�H�V�W���� �E�U�L�J�K�W�H�V�W

�G�D�\���R�I���W�K�H���\�H�D�U�� ���1�R�W���W�R���V�F�D�O�H��

�7�K�H
�I�O�R�Z�H�U�V

�7�K�H���P�D�\�S�R�O�H���L�V
�G�H�F�R�U�D�W�H�G���Z�L�W�K���E�L�U�F�K
�O�H�D�Y�H�V���D�Q�G���V�X�P�P�H�U

�I�O�R�Z�H�U�V��

�&�R�U�Q�I�O�R�Z�H�U�V���E�U�L�Q�J
�D���Y�L�Y�L�G���E�O�X�H���W�K�D�W
�D�O�P�R�V�W���J�O�R�Z�V���L�Q

�V�X�Q�O�L�J�K�W�����D�Q�G���W�K�H�L�U
�F�R�O�R�X�U���L�V���V�R

�L�Q�W�H�Q�V�H���W�K�D�W���L�W���Z�D�V
�R�Q�F�H���X�V�H�G���D�V���D

�Q�D�W�X�U�D�O���G�\�H��

�2�[�H�\�H���G�D�L�V�L�H�V���D�G�G
�F�K�H�H�U�I�X�O���Z�K�L�W�H���D�Q�G��
�\�H�O�O�R�Z���E�O�R�R�P�V�����D�Q�G
�W�K�H�\�B�U�H���V�R���J�R�R�G���D�W
�V�S�U�H�D�G�L�Q�J���W�K�D�W���D

�V�L�Q�J�O�H���S�O�D�Q�W���F�D�Q���W�X�U�Q
�D�Q���H�Q�W�L�U�H���P�H�D�G�R�Z

�Z�K�L�W�H���E�\���-�X�O�\��

�+�D�U�H�E�H�O�O�V���D�G�G���V�R�I�W���S�X�U�S�O�H
�E�H�O�O�V�����D�Q�G���W�K�H���V�S�H�F�L�H�V���Z�D�V
�Y�R�W�H�G���6�Z�H�G�H�Q�B�V���Q�D�W�L�R�Q�D�O
�I�O�R�Z�H�U���L�Q���� �� �� �� ���D�I�W�H�U���D

�Q�D�W�L�R�Q�Z�L�G�H���S�R�O�O���R�U�J�D�Q�L�V�H�G
�E�\���6�Y�H�Q�V�N�D���%�R�W�D�Q�L�V�N�D

�)�ù�U�H�Q�L�Q�J�H�Q��

��
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/DE�9LVLWV�DW�&KDOPHUV� 	 � *8
0LFUR� IDEULFDWLRQ� IRU�PDMRU�WHFKQRORJLFDO

LPSDFW�� : HOFRPH�WR�WKH�&KDOPHUV�FOHDQURRP�
$�7RXU�RI�WKH�4XDQWXP� /DEV

%DWWHU\� /DERUDWRU\�DW�WKH� ' HSDUWPHQW�RI
0DWHULDOV�3K\VLFV

�4�X�D�Q�W�X�P�� �W�H�F�K�Q�R�O�R�J�\�� �K�D�V�� �W�K�H

�S�R�W�H�Q�W�L�D�O�� �W�R�� �U�H�Y�R�O�X�W�L�R�Q�L�]�H

�W�H�F�K�Q�R�O�R�J�L�H�V�� �L�Q�� �O�R�J�L�V�W�L�F�V��

�P�H�G�L�F�L�Q�H�����$�,�����H�Q�F�U�\�S�W�L�R�Q�����D�Q�G

�F�R�P�P�X�Q�L�F�D�W�L�R�Q�V���� �6�Z�H�G�H�Q�
�V

�P�R�V�W�� �H�[�W�H�Q�V�L�Y�H�� �U�H�V�H�D�U�F�K

�S�U�R�J�U�D�P�� �L�Q�� �W�K�H�� �I�L�H�O�G���� �W�K�H

�: �D�O�O�H�Q�E�H�U�J�� �&�H�Q�W�U�H�� �I�R�U

�4�X�D�Q�W�X�P�� �7�H�F�K�Q�R�O�R�J�\��

�: �$�&�4�7���� �L�V�� �F�R�R�U�G�L�Q�D�W�H�G�� �E�\

�&�K�D�O�P�H�U�V���� �,�W���L�Q�Y�R�O�Y�H�V���E�X�L�O�G�L�Q�J

�6�Z�H�G�H�Q�B�V�� �O�D�U�J�H�V�W

�V�X�S�H�U�F�R�Q�G�X�F�W�L�Q�J���T�X�D�Q�W�X�P

� �� � � 	 � � �� � �30
0D[� � �SHRSOH

SHU�YLVLW�
0HHWLQJ�3RLQW�

7KH�$SSOH

� �� � �� � �� � �� � �� � �� � �� � �� � �� � � 	 � � �� � �30
0D[� � � �SHRSOH�SHU�YLVLW�

0HHWLQJ�SRLQW��0&�

� �� � �DQG� � �� � �30��0D[� � � �SHRSOH�SHU�YLVLW�
� �JURXSV� IRU�HDFK�WLPH

0HHWLQJ�SRLQW��0&�

� �� � � 	 � � �� � �30
0D[� � � �SHRSOH�SHU�JURXS�
0HHWLQJ�SRLQW��7KH�$SSOH

)\VLNOHN

�3�K�R�W�R���F�U�H�G�L�W�����0�D�O�L�Q���$�U�H�Q�V�V�R�Q
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��

/HYLWDWLRQ� /DE�� )HPWRVHFRQG� ,QIUDUHG� /DVHU
3XOVHV� /DE��DQG�)XQGDPHQWDO�3URSHUWLHV�RI

1HJDWLYH� ,RQV� /DE

� �� � � 	 � � �� � �30
0D[� � � �SHRSOH�SHU�YLVLW�
0HHWLQJ�SRLQW��7KH�$SSOH

� �� � � 	 � � �� � �30
0D[� � �SHRSOH�SHU�YLVLW�
0HHWLQJ�SRLQW��7KH�$SSOH

$WWRKDOOHQ

� �� � � 	 � � �� � �30
0D[� � � �SHRSOH�SHU�YLVLW�
0HHWLQJ�SRLQW��7KH�$SSOH

0DWHULDOV�$QDO\VLV� /DERUDWRU\

6LJQ�XS�XVLQJ
WKH�45�FRGH�

7KHUH�DUH
OLPLWHG�VSRWV�

6HDIRRG�&XOWXUH
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*OLPSVHV�RI�WKH�7KHRU\� ([DP�

�0�Æ�Q�V���+�H�Q�Q�L�Q�J�V�V�R�Q

�7�K�H�V�H���D�S�S�H�D�U���W�R���E�H���Z�H�O�O���F�R�Q�V�W�U�X�F�W�H�G���E�X�W���T�X�L�W�H���G�L�I�I�L�F�X�O�W���S�U�R�E�O�H�P�V�����,
�Z�R�X�O�G���K�D�U�G�O�\���G�D�U�H���W�R���W�U�\���V�R�O�Y�L�Q�J���W�K�H���W�K�L�U�G���R�Q�H���P�\�V�H�O�I���Z�L�W�K�R�X�W

�S�U�H�S�D�U�D�W�L�R�Q�����E�X�W���,�B�P���P�X�F�K���O�R�R�N�L�Q�J���I�R�U�Z�D�U�G���W�R���V�W�X�G�\�L�Q�J���D�Q�G���O�H�D�U�Q�L�Q�J
�I�U�R�P���W�K�H���S�U�R�S�R�V�H�G���V�R�O�X�W�L�R�Q��

�3�U�R�I�H�V�V�R�U���L�Q���7�K�H�R�U�H�W�L�F�D�O���3�K�\�V�L�F�V���D�Q�G���* �U�D�G�H�U
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