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�_�' �’ �•�J �’ �Œ�•��́¹�•�’ �T�•�ú�_�•�J �’ �¹�-�_�T��́Í �Ý�u�Ý�T�Í �•��́_�T��́•�Ý�’ �=�+�¹�-�J �Ý�Æ
�•�Ý�´�Ó�•�Ý�Æ��́’ �Ó�Í �-�¹�’ �¥�=�Ý��́Í �’ �¹�’ ��́J �_�ê�Ý�J �Ý�T�¹��́í��́¥�Ó�¹��́J �Ó�´�' ��́_�ú
�¹�' �Ý��́-�T�ú�•�’ �•�¹�•�Ó�´�¹�Ó�•�Ý��́´�’ �•�•�ñ�-�T�� ��́¹�' �’ �¹��́Í �’ �¹�’ ��́ë�’ �•��́¥�Ó�-�=�¹��́ú�_�•
�’ ��́•�=�_�ë�Ý�•�Æ��́=�Ý�•�•��́´�_�T�T�Ý�´�¹�Ý�Í ��́Ý�•�’ �|
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�ƒ �’ �=�;��́-�T�¹�_��́J �_�•�¹��́u�' �’ �•�J �’ ��́¥�_�’ �•�Í �•�_�_�J �•��́•�-�� �' �¹��́T�_�ë�Æ��́’ �T�Í ��́¹�' �Ý��́´�_�T�ê�Ý�•�•�’ �¹�-�_�T��́-�•��́=�-�;�Ý�=�ñ��́¹�_��́¥�Ý
�’ �¥�_�Ó�¹��́� �.�|��́_�' �’ �•�J �’ �Œ�•��́� �.��́•�u�Ý�T�Í ��́-�•��́u�•�_�8�Ý�´�¹�Ý�Í ��́¹�_��́� �•�_�ë��́ú�•�_�J ��́•�_�Ó�� �' �=�ñ��́Ù�� ��́¥�-�=�=�-�_�T��́-�T��́Î �ü�Î �� ��́¹�_
�Ù�Î �� �|�¦��́¥�-�=�=�-�_�T��́¥�ñ��́Î �ü�Ä�ü�Æ��́’ �T�Í ��́’ �u�u�=�-�´�’ �¹�-�_�T�•��́-�T��́•�J �’ �•�¹��́J �’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� �Æ��́Í �-�� �-�¹�’ �=��́¹�ë�-�T�•�Æ
�u�•�Ý�Í �-�´�¹�-�ê�Ý��́J �’ �-�T�¹�Ý�T�’ �T�´�Ý��́_�ú��́Ý�ƒ�Ó�-�u�J �Ý�T�¹�Æ��́’ �T�Í ��́´�_�T�T�Ý�´�¹�Ý�Í ��́=�’ �¥��́Ý�T�ê�-�•�_�T�J �Ý�T�¹�•��́’ �•�Ý��́’ �=�=
�J �_�ê�-�T�� ��́ú�•�_�J ��́u�-�=�_�¹��́¹�_��́u�•�_�Í �Ó�´�¹�-�_�T�|

�� �Ó�¹��́Ý�’ �´�' ��́_�ú��́¹�' �_�•�Ý��́’ �u�u�=�-�´�’ �¹�-�_�T�•��́•�Ó�T�•��́_�T��́¹�' �Ý��́•�’ �J �Ý��́-�T�ê�-�•�-�¥�=�Ý��́=�’ �ñ�Ý�•�Å��́’ ��́u�' �ñ�•�-�´�’ �=��́T�Ý�¹�ë�_�•�;
�¹�' �’ �¹��́J �Ó�•�¹��́J �_�ê�Ý��́Í �’ �¹�’ ��́ë�-�¹�' �_�Ó�¹��́=�_�•�•��́’ �T�Í ��́-�T��́’ ��́ú�_�•�J ��́¹�' �’ �¹��́•�¹�’ �T�Í �•��́Ó�u��́¹�_��́’ �Ó�Í �-�¹�|��́q�' �-�•��́-�T�´�=�Ó�Í �Ý�•
�Ý�ê�Ý�•�ñ�¹�' �-�T�� ��́ú�•�_�J ��́=�’ �¥��́Ý�ð�u�Ý�•�-�J �Ý�T�¹�•��́’ �T�Í ��́´�=�-�T�-�´�’ �=��́¹�•�-�’ �=�•��́¹�' �•�_�Ó�� �' ��́¹�_��́J �’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� ��́’ �T�Í
�ƒ�Ó�’ �=�-�¹�ñ��́´�_�T�¹�•�_�=��́•�ñ�•�¹�Ý�J �•�|

�q�' �Ý��́u�' �ñ�•�-�´�’ �=��́T�Ý�¹�ë�_�•�;��́ë�’ �•��́_�ú�¹�Ý�T��́¥�Ó�-�=�¹��́j�ü�Æ��́j�� �Æ��́Ý�ê�Ý�T��́Î �ü��́ñ�Ý�’ �•�•��́’ �� �_�Æ��́ú�_�•��́’ ��́ë�_�•�=�Í ��́ë�' �Ý�•�Ý
�¥�’ �T�Í �ë�-�Í �¹�' ��́T�Ý�Ý�Í �•��́ë�Ý�•�Ý��́J �_�Í �Ý�•�¹��́’ �T�Í ��́´�_�T�T�Ý�´�¹�-�ê�-�¹�ñ��́¥�’ �•�Ý�=�ñ��́=�Ý�ú�¹��́¹�' �Ý��́_�ú�ú�-�´�Ý�|��́q�' �’ �¹��́ë�_�•�=�Í ��́-�•
�� �_�T�Ý�|��́M�_�Í �Ý�•�T��́u�' �’ �•�J �’ ��́_�u�Ý�•�’ �¹�-�_�T�•��́T�_�ë��́� �Ý�T�Ý�•�’ �¹�Ý��́´�_�T�¹�-�T�Ó�_�Ó�•�Æ��́' �-�� �' �+�ê�_�=�Ó�J �Ý��́Í �’ �¹�’ ��́ú�=�_�ë�•
�’ �´�•�_�•�•��́c�• �� �Æ��́J �’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� �Æ��́=�’ �¥�_�•�’ �¹�_�•�-�Ý�•�Æ��́=�_�� �-�•�¹�-�´�•�Æ��́Í �’ �¹�’ ��́´�Ý�T�¹�•�Ý�•��́’ �T�Í ��́’ ��́� �•�_�ë�-�T�� ��́ë�Ý�¥��́_�ú
�Ý�ð�¹�Ý�•�T�’ �=��́u�’ �•�¹�T�Ý�•�•�|�´

�k�_�J �Ý�ë�' �Ý�•�Ý��́’ �=�_�T�� ��́¹�' �Ý��́ë�’ �ñ�Æ��́´�’ �¥�=�-�T�� ��́•�¹�_�u�u�Ý�Í ��́¥�Ý�-�T�� ��́’ ��́¥�’ �´�;�� �•�_�Ó�T�Í ��́Ó�¹�-�=�-�¹�ñ�|��́.�¹�Œ�•��́T�_�ë��́’
�´�•�-�¹�-�´�’ �=��́=�-�’ �¥�-�=�-�¹�ñ��́¹�' �’ �¹��́Í �Ý�¹�Ý�•�J �-�T�Ý�•��́•�Ý�•�-�=�-�Ý�T�´�Ý�Æ��́´�_�J �u�=�-�’ �T�´�Ý�Æ��́Í �’ �¹�’ ��́-�T�¹�Ý�� �•�-�¹�ñ��́’ �T�Í ��́¹�' �Ý��́’ �¥�-�=�-�¹�ñ
�¹�_��́_�u�Ý�•�’ �¹�Ý��́ë�-�¹�' �_�Ó�¹��́-�T�¹�Ý�•�•�Ó�u�¹�-�_�T�|
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�_�' �’ �•�J �’ ��́-�•��́’ �T��́-�T�Í �Ó�•�¹�•�ñ��́¥�Ý�´�_�J �-�T�� ��́J �_�•�Ý��́Í �-�� �-�¹�’ �=�Æ��́´�_�T�T�Ý�´�¹�Ý�Í ��́’ �T�Í ��́Í �’ �¹�’ �+�Í �•�-�ê�Ý�T��́’ �´�•�_�•�•
�c�• �� �Æ��́J �’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� ��́’ �T�Í ��́•�Ó�u�u�=�ñ��́´�' �’ �-�T�•�|�´

�‰�_�Ó��́´�’ �T��́•�Ý�Ý��́-�¹��́Ý�ê�Ý�•�ñ�ë�' �Ý�•�Ý��́ñ�_�Ó��́=�_�_�;�|��́.�T��́c�• �� �Æ��́� �.��́-�•��́’ �´�´�Ý�=�Ý�•�’ �¹�-�T�� ��́J �_�=�Ý�´�Ó�=�Ý��́Í �-�•�´�_�ê�Ý�•�ñ��́’ �T�Í
�u�Ó�=�=�-�T�� ��́-�T�•�-�� �' �¹��́_�Ó�¹��́_�ú��́Í �’ �¹�’ �•�Ý�¹�•��́¹�' �’ �¹��́ë�_�Ó�=�Í ��́_�T�´�Ý��́' �’ �ê�Ý��́¹�’ �;�Ý�T��́ñ�Ý�’ �•�•��́¹�_��́ë�_�•�;��́¹�' �•�_�Ó�� �' �Æ��́’ �T�Í
�-�¹��́T�_�ë��́-�T�´�•�Ý�’ �•�-�T�� �=�ñ��́Í �Ý�u�Ý�T�Í �•��́_�T��́´�_�T�T�Ý�´�¹�-�T�� ��́=�’ �•�� �Ý��́•�¹�•�Ý�’ �J �•��́_�ú��́¥�-�_�=�_�� �-�´�’ �=�Æ��́´�=�-�T�-�´�’ �=��́’ �T�Í
�=�-�¹�Ý�•�’ �¹�Ó�•�Ý��́Í �’ �¹�’ �|��́� �-�� �-�¹�’ �=��́¹�ë�-�T�•��́’ �•�Ý��́¹�’ �;�-�T�� ��́¹�' �-�•��́Í �’ �¹�’ ��́Í �Ý�u�Ý�T�Í �Ý�T�´�ñ��́Ý�ê�Ý�T��́ú�Ó�•�¹�' �Ý�•�Æ��́•�Ó�T�T�-�T��
�ê�-�•�¹�Ó�’ �=��́•�-�J �Ó�=�’ �¹�-�_�T�•��́_�ú��́Ý�ð�u�Ý�•�-�J �Ý�T�¹�•��́’ �T�Í ��́u�•�_�´�Ý�•�•�Ý�•��́¹�' �’ �¹��́_�T�=�ñ��́' �_�=�Í ��́ê�’ �=�Ó�Ý��́-�ú��́¹�' �Ý�ñ�Œ�•�Ý��́ú�Ý�Í ��́¥�ñ
�’ ��́´�_�T�•�¹�’ �T�¹��́ú�=�_�ë��́_�ú��́Í �’ �¹�’ ��́ú�•�_�J ��́¹�' �Ý��́u�' �ñ�•�-�´�’ �=��́•�ñ�•�¹�Ý�J �•��́¹�' �Ý�ñ��́J �-�•�•�_�•�|

�.�T��́J �’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� �Æ��́•�J �’ �•�¹��́ú�’ �´�¹�_�•�-�Ý�•��́•�Ó�T��́_�T��́•�Ý�’ �=�+�¹�-�J �Ý��́J �_�T�-�¹�_�•�-�T�� �Æ��́u�•�Ý�Í �-�´�¹�-�ê�Ý
�J �’ �-�T�¹�Ý�T�’ �T�´�Ý�Æ��́’ �Ó�¹�_�J �’ �¹�Ý�Í ��́ƒ�Ó�’ �=�-�¹�ñ��́´�_�T�¹�•�_�=��́’ �T�Í ��́Í �-�� �-�¹�’ �=��́¥�’ �¹�´�' ��́•�Ý�´�_�•�Í �•�|��́.�T��́•�Ó�u�u�=�ñ��́´�' �’ �-�T�•�Æ
�´�_�T�T�Ý�´�¹�Ý�Í ��́•�ñ�•�¹�Ý�J �•��́¹�•�’ �´�;��́u�•�_�Í �Ó�´�¹�•��́’ �T�Í ��́´�_�T�Í �-�¹�-�_�T�•��́Ý�T�Í �+�¹�_�+�Ý�T�Í �Æ��́´�•�Ý�’ �¹�-�T�� ��́¹�' �Ý��́ê�-�•�-�¥�-�=�-�¹�ñ
�T�Ý�Ý�Í �Ý�Í ��́¹�_��́J �’ �T�’ �� �Ý��́•�' �_�•�¹�’ �� �Ý�•�Æ��́•�Ó�u�u�_�•�¹��́Í �•�Ó�� ��́•�Ý�´�’ �=�=�•��́’ �T�Í ��́;�Ý�Ý�u��́� �=�_�¥�’ �=��́=�_�� �-�•�¹�-�´�•��́T�Ý�¹�ë�_�•�;�•
�J �_�ê�-�T�� �|
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�N�_�T�Ý��́_�ú��́¹�' �Ý�•�Ý��́’ �•�Ý��́-�•�_�=�’ �¹�Ý�Í ��́u�•�_�8�Ý�´�¹�•�|��́� �’ �´�' ��́_�T�Ý
�’ �Í �Í �•��́J �_�•�Ý��́Í �’ �¹�’ �Æ��́J �_�•�Ý��́´�_�T�T�Ý�´�¹�Ý�Í ��́•�ñ�•�¹�Ý�J �•�Æ��́’ �T�Í
�J �_�•�Ý��́Í �Ý�´�-�•�-�_�T�•��́¹�' �’ �¹��́Í �Ý�u�Ý�T�Í ��́_�T��́-�T�ú�_�•�J �’ �¹�-�_�T
�’ �•�•�-�ê�-�T�� ��́-�T�•�¹�’ �T�¹�=�ñ��́’ �T�Í ��́•�Ý�=�-�’ �¥�=�ñ�|�´

�‰�Ý�¹��́ë�' �-�=�Ý��́’ �=�J �_�•�¹��́Ý�ê�Ý�•�ñ��́u�' �’ �•�J �’ �´�Ý�Ó�¹�-�´�’ �=��́´�_�J �u�’ �T�ñ
�T�_�ë��́' �’ �•��́’ ��́Í �-�� �-�¹�’ �=��́¹�•�’ �T�•�ú�_�•�J �’ �¹�-�_�T��́•�¹�•�’ �¹�Ý�� �ñ�Æ��́T�_�¹��́’ �=�=
�' �’ �ê�Ý��́¹�’ �; �Ý�T��́¹�' �Ý��́•�’ �J �Ý��́' �’ �•�Í ��́=�_�_�; ��́’ �¹��́ë�' �Ý�¹�' �Ý�•��́¹�' �Ý�-�•
�u�' �ñ�•�-�´�’ �=��́-�T�ú�•�’ �•�¹�•�Ó�´�¹�Ó�•�Ý��́´�’ �T��́•�Ó�u�u�_�•�¹��́-�¹�|�´

�� �-�� �-�¹�’ �=��́¹�•�’ �T�•�ú�_�•�J �’ �¹�-�_�T��́_�T�=�ñ��́ë�_�•�;�•��́-�ú��́Í �’ �¹�’ ��́J �_�ê�Ý�•
�´�_�T�¹�-�T�Ó�_�Ó�•�=�ñ��́’ �T�Í ��́-�T��́•�Ý�’ �=��́¹�-�J �Ý�|��́M�_�•�Ý��́´�_�T�T�Ý�´�¹�-�ê�-�¹�ñ
�J �Ý�’ �T�•��́J �_�•�Ý��́Í �Ý�J �’ �T�Í ��́_�T��́¹�' �Ý��́-�T�ú�•�’ �•�¹�•�Ó�´�¹�Ó�•�Ý
�´�’ �•�•�ñ�-�T�� ��́-�¹�|��́q�' �Ý��́u�' �ñ�•�-�´�’ �=��́=�’ �ñ�Ý�•��́J �Ó�•�¹��́Í �Ý�=�-�ê�Ý�•
�¹�' �•�_�Ó�� �' �u�Ó�¹�Æ��́=�_�ë��́=�’ �¹�Ý�T�´�ñ�Æ��́•�Ý�•�-�=�-�Ý�T�´�Ý�Æ��́•�Ý�´�Ó�•�-�¹�ñ��́’ �T�Í
�¹�•�’ �´�Ý�’ �¥�-�=�-�¹�ñ��́’ �=�=��́’ �¹��́_�T�´�Ý�|



�_�' �’ �•�J �’ ��́´�_�J �u�’ �T�-�Ý�•��́’ �•�Ý��́� �=�_�¥�’ �=��́¥�ñ��́Í �Ý�ú�’ �Ó�=�¹�|
�T�ú�ú�-�´�Ý�•�Æ��́c�•�� ��́=�’ �¥�•�Æ��́J �’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� ��́u�=�’ �T�¹�•�Æ��́Í �’ �¹�’
�´�Ý�T�¹�•�Ý�•��́’ �T�Í ��́Í �-�•�¹�•�-�¥�Ó�¹�-�_�T��́' �Ó�¥�•��́’ �•�Ý��́•�´�’ �¹�¹�Ý�•�Ý�Í
�’ �´�•�_�•�•��́•�Ý�� �-�_�T�•�Æ��́’ �T�Í ��́-�T�´�•�Ý�’ �•�-�T�� �=�ñ��́¹�' �Ý��́ë�_�•�;
�Í �_�Ý�•�T�Œ�¹��́•�¹�’ �ñ��́‰�-�T�+�' �_�Ó�•�Ý�Š�|��́� �_�T�¹�•�’ �´�¹��́c�Ý�•�Ý�’ �•�´�'
�T�•�� �’ �T�-�•�’ �¹�-�_�T�•��́w�� �c�T�•�y�Æ��́� �_�T�¹�•�’ �´�¹��́� �Ý�ê�Ý�=�_�u�J �Ý�T�¹
�’ �T�Í ��́M�’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� ��́T�•�� �’ �T�-�•�’ �¹�-�_�T�•��́w�� �� �M�T�•�y�Æ
�•�u�Ý�´�-�’ �=�-�•�¹��́=�’ �¥�_�•�’ �¹�_�•�-�Ý�•��́’ �T�Í ��́¹�Ý�´�' �T�_�=�_�� �ñ
�u�’ �•�¹�T�Ý�•�•��́’ �•�Ý��́T�_�ë��́ë�_�ê�Ý�T��́-�T�¹�_��́Í �’ �ñ�+�¹�_�+�Í �’ �ñ
�_�u�Ý�•�’ �¹�-�_�T�•�Æ��́Ý�’ �´�' ��́_�T�Ý��́’ �Í �Í �-�T�� ��́’ �T�_�¹�' �Ý�•��́•�¹�•�Ý�’ �J ��́_�ú
�Í �’ �¹�’ ��́’ �T�Í ��́’ �T�_�¹�' �Ý�•��́u�_�-�T�¹��́¹�' �’ �¹��́T�Ý�Ý�Í �•��́� �_�ê�Ý�•�T�-�T�� �|

�q�' �’ �¹��́´�' �’ �T�� �Ý�•��́ë�' �’ �¹��́‹�� �_�_�Í ��́-�T�ú�•�’ �•�¹�•�Ó�´�¹�Ó�•�Ý�Œ
�J �Ý�’ �T�•�|��́� ��́� �c�T��́•�Ó�T�T�-�T�� ��́’ ��́´�=�-�T�-�´�’ �=��́¹�•�-�’ �=��́T�Ý�Ý�Í �•��́¹�_
�ú�Ý�Ý�Í ��́•�Ý�•�Ó�=�¹�•��́¥�’ �´�;��́-�T�¹�_��́¹�' �Ý��́•�u�_�T�•�_�•�Œ�•��́•�ñ�•�¹�Ý�J �•�|�´
�� ��́� �� �M�T��́J �’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� ��́’ ��́¥�’ �¹�´�' ��́T�Ý�Ý�Í �•��́¹�_��́•�' �’ �•�Ý
�ƒ�Ó�’ �=�-�¹�ñ��́’ �T�Í ��́u�•�_�´�Ý�•�•��́Í �’ �¹�’ ��́¹�' �’ �¹��́ë�-�=�=��́Ý�T�Í ��́Ó�u��́-�T��́’
�•�Ý�� �Ó�=�’ �¹�_�•�ñ��́•�Ó�¥�J �-�•�•�-�_�T�|��́� ��́•�u�Ý�´�-�’ �=�-�•�¹��́=�’ �¥
�’ �T�’ �=�ñ�•�-�T�� ��́’ ��́•�’ �J �u�=�Ý��́T�Ý�Ý�Í �•��́-�¹�•��́•�Ý�•�Ó�=�¹�•��́¹�_��́ú�=�_�ë
�¥�’ �´�;��́ë�-�¹�' �_�Ó�¹��́’ ��́� �’ �u��́-�T��́¹�' �Ý��́´�' �’ �-�T��́_�ú��́´�Ó�•�¹�_�Í �ñ�|
�N�_�T�Ý��́_�ú��́¹�' �’ �¹��́ë�_�•�;�•��́_�T��́’ ��́T�Ý�¹�ë�_�•�;��́¥�Ó�-�=�¹��́ú�_�•
�-�T�¹�Ý�•�T�’ �=��́_�ú�ú�-�´�Ý��́¹�•�’ �ú�ú�-�´�|

�H�’ �¥�•��́_�T��́Í �-�ú�ú�Ý�•�Ý�T�¹��́´�_�T�¹�-�T�Ý�T�¹�•��́T�Ý�Ý�Í ��́¹�_
�´�_�=�=�’ �¥�_�•�’ �¹�Ý��́’ �•��́-�ú��́¹�' �Ý�ñ��́ë�Ý�•�Ý��́Í �_�ë�T��́¹�' �Ý��́´�_�•�•�-�Í �_�•�|
�M�’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� ��́•�-�¹�Ý�•��́T�Ý�Ý�Í ��́=�-�ê�Ý��́’ �´�´�Ý�•�•��́¹�_
�u�Ý�•�ú�_�•�J �’ �T�´�Ý��́’ �T�Í ��́ƒ�Ó�’ �=�-�¹�ñ��́Í �’ �¹�’ �|��́H�_�� �-�•�¹�-�´�•��́¹�Ý�’ �J �•
�T�Ý�Ý�Í ��́ê�-�•�-�¥�-�=�-�¹�ñ��́’ �´�•�_�•�•��́´�_�=�Í ��́´�' �’ �-�T�•��́¹�' �’ �¹��́´�’ �T�Œ�¹
�’ �ú�ú�_�•�Í ��́’ ��́¥�=�-�T�Í ��́•�u�_�¹�|�´
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�q�' �Ý��́ƒ�Ó�Ý�•�¹�-�_�T��́ú�_�•��́-�T�ú�•�’ �•�¹�•�Ó�´�¹�Ó�•�Ý��́u�=�’ �T�T�-�T�� ��́' �’ �•��́•�' �-�ú�¹�Ý�Í ��́ú�•�_�J ��́‹�-�•��́¹�' �Ý�•�Ý��́Ý�T�_�Ó�� �'
�´�’ �¥�=�-�T�� ��́ú�_�•��́¹�_�Í �’ �ñ�Œ�•��́•�ñ�•�¹�Ý�J �•�„�Œ��́¹�_��́‹�´�’ �T��́¹�' �-�•��́T�Ý�¹�ë�_�•�; ��́•�Ó�u�u�_�•�¹��́’ ��́Í �-�•�¹�•�-�¥�Ó�¹�Ý�Í �Æ
�Í �’ �¹�’ �+�Í �•�-�ê�Ý�T��́_�u�Ý�•�’ �¹�-�T�� ��́J �_�Í �Ý�=��́’ �¹��́’ �=�=�„�Œ



�M�_�•�¹��́Ý�ð�-�•�¹�-�T�� ��́´�’ �¥�=�-�T�� ��́ë�’ �•��́Í �Ý�•�-�� �T�Ý�Í ��́ú�_�•��́_�ú�ú�-�´�Ý��́´�_�T�T�Ý�´�¹�-�ê�-�¹�ñ��́•�¹�’ �T�Í �’ �•�Í ��́¥�Ó�•�-�T�Ý�•�•
�•�ñ�•�¹�Ý�J �•�Æ��́T�_�¹��́ú�_�•��́.�_�q�+�Ý�T�’ �¥�=�Ý�Í ��́=�’ �¥��́Ý�ƒ�Ó�-�u�J �Ý�T�¹�Æ��́´�=�_�Ó�Í �+�´�_�T�T�Ý�´�¹�Ý�Í ��́’ �u�u�=�-�´�’ �¹�-�_�T�•�Æ��́� �.�+�Í �•�-�ê�Ý�T
�c�•�� ��́’ �T�Í ��́¹�' �Ý��́;�-�T�Í ��́_�ú��́.�q�°�T�q��́´�_�T�ê�Ý�•�� �Ý�T�´�Ý��́T�_�ë��́´�_�J �J �_�T��́_�T��́¹�' �Ý��́ú�’ �´�¹�_�•�ñ��́ú�=�_�_�•�|��́.�T�Í �Ó�•�¹�•�ñ�+
�ë�-�Í �Ý�Æ��́•�J �’ �•�¹��́J �’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� ��́Í �Ý�u�Ý�T�Í �•��́_�T��́Í �Ý�T�•�Ý��́•�Ý�T�•�_�•��́T�Ý�¹�ë�_�•�;�•�Æ��́’ �Ó�¹�_�J �’ �¹�-�_�T��́’ �T�Í
�´�ñ�¥�Ý�•�+�u�' �ñ�•�-�´�’ �=��́•�ñ�•�¹�Ý�J �•��́¹�' �’ �¹��́•�-�J �u�=�ñ��́’ �•�•�Ó�J �Ý��́’ ��́•�_�¥�Ó�•�¹��́´�_�T�T�Ý�´�¹�-�ê�-�¹�ñ��́=�’ �ñ�Ý�•��́-�•��́’ �=�•�Ý�’ �Í �ñ
�¹�' �Ý�•�Ý�|
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�.�T��́u�' �’ �•�J �’ �Æ��́¹�' �Ý��́u�•�Ý�•�•�Ó�•�Ý��́•�' �_�ë�•��́Ó�u��́-�T��́•�u�Ý�´�-�ú�-�´��́ë�’ �ñ�•�Å

�H�’ �•�� �Ý�•��́Í �’ �¹�’ �•�Ý�¹�•��́T�Ý�Ý�Í ��́J �_�•�Ý��́¹�' �•�_�Ó�� �' �u�Ó�¹�Æ��́•�Ý�’ �=�+�¹�-�J �Ý��́J �_�T�-�¹�_�•�-�T�� ��́T�Ý�Ý�Í �•��́=�_�ë�+
�=�’ �¹�Ý�T�´�ñ��́=�-�T�;�•��́¹�' �’ �¹��́Í �_�T�Œ�¹��́ú�=�-�T�´�' �Æ��́•�J �’ �•�¹��́J �’ �T�Ó�ú�’ �´�¹�Ó�•�-�T�� ��́T�Ý�Ý�Í �•��́•�Ý�•�-�=�-�Ý�T�¹
�´�_�T�T�Ý�´�¹�-�_�T�•��́¥�Ý�¹�ë�Ý�Ý�T��́J �’ �´�' �-�T�Ý�•�Æ��́•�Ý�T�•�_�•�•��́’ �T�Í ��́’ �T�’ �=�ñ�¹�-�´�•��́u�=�’ �¹�ú�_�•�J �•�|�´

�q�' �Ý��́¹�•�_�Ó�¥�=�Ý��́ë�-�¹�' ��́¹�' �-�•��́;�-�T�Í ��́_�ú��́-�T�ú�•�’ �•�¹�•�Ó�´�¹�Ó�•�Ý��́-�•��́¹�' �’ �¹��́-�¹�Œ�•��́-�T�ê�-�•�-�¥�=�Ý��́•�-�� �' �¹��́Ó�u��́Ó�T�¹�-�=��́-�¹
�-�•�T�Œ�¹�|��́ƒ �' �Ý�T��́¹�' �Ý��́u�' �ñ�•�-�´�’ �=��́=�’ �ñ�Ý�•��́´�’ �T�Œ�¹��́;�Ý�Ý�u��́u�’ �´�Ý�Æ��́¹�•�’ �T�•�ú�_�•�J �’ �¹�-�_�T��́u�•�_�� �•�’ �J �J �Ý�•
�•�=�_�ë��́Í �_�ë�T��́¹�' �•�_�Ó�� �' ��́¥�_�¹�¹�=�Ý�T�Ý�´�;�•�Æ��́Ó�T�u�=�’ �T�T�Ý�Í ��́Í �_�ë�T�¹�-�J �Ý��́’ �T�Í ��́•�Ý�J �Ý�Í �-�’ �¹�-�_�T��́ë�_�•�;
�¹�' �’ �¹��́´�_�•�¹�•��́J �_�•�Ý��́¹�' �’ �T��́-�¹��́ë�_�Ó�=�Í ��́' �’ �ê�Ý��́Í �_�T�Ý��́Ó�u�ú�•�_�T�¹�|



�c�Ý�� �Ó�=�’ �¹�-�_�T��́-�•��́ë�' �Ý�•�Ý��́u�' �’ �•�J �’ ��́Í �-�ú�ú�Ý�•�•��́ú�•�_�J ��́J �_�•�¹��́_�¹�' �Ý�•��́•�Ý�´�¹�_�•�•�|�´

�w�T�Í �Ý�•��́� �w��́&�M�_��́� �T�T�Ý�ð��́j�j�Æ��́´�_�J �u�Ó�¹�Ý�•�-�•�Ý�Í ��́•�ñ�•�¹�Ý�J �•��́Ó�•�Ý�Í ��́-�T��́&�M�_�+�•�Ý�� �Ó�=�’ �¹�Ý�Í ��́’ �´�¹�-�ê�-�¹�-�Ý�•
�´�_�ê�Ý�•��́¥�_�¹�' ��́•�_�ú�¹�ë�’ �•�Ý��́’ �T�Í ��́' �’ �•�Í �ë�’ �•�Ý�Æ��́’ �T�Í ��́¹�' �Ý��́-�T�ú�•�’ �•�¹�•�Ó�´�¹�Ó�•�Ý��́Ó�T�Í �Ý�•�u�-�T�T�-�T�� ��́¹�' �Ý�J ��́' �’ �•��́¹�_
�¥�Ý��́ƒ�Ó�’ �=�-�ú�-�Ý�Í �Æ��́Í �_�´�Ó�J �Ý�T�¹�Ý�Í ��́’ �T�Í ��́’ �Ó�Í �-�¹�’ �¥�=�Ý�Æ��́T�_�¹��́8�Ó�•�¹��́ê�’ �=�-�Í �’ �¹�Ý�Í ��́’ �¹��́¹�' �Ý��́’ �u�u�=�-�´�’ �¹�-�_�T��́=�’ �ñ�Ý�•�|
�c�-�•�;��́J �’ �T�’ �� �Ý�J �Ý�T�¹�Æ��́•�Ó�u�u�=�-�Ý�•��́•�Ý�•�u�_�T�•�-�¥�-�=�-�¹�-�Ý�•�Æ��́•�ñ�•�¹�Ý�J ��́-�T�ê�Ý�T�¹�_�•�-�Ý�•�Æ��́Í �’ �¹�’ ��́ú�=�_�ë�•�Æ��́•�Ý�´�Ó�•�-�¹�ñ
�J �Ý�’ �•�Ó�•�Ý�•�Æ��́’ �Ó�Í �-�¹��́¹�•�’ �-�=�•��́’ �T�Í ��́´�' �’ �T�� �Ý��́´�_�T�¹�•�_�=��́’ �=�=��́•�-�¹��́_�T��́¹�_�u��́_�ú��́’ ��́u�' �ñ�•�-�´�’ �=��́T�Ý�¹�ë�_�•�;��́¹�' �’ �¹��́' �’ �•
�¹�_��́¥�Ý��́8�Ó�•�¹��́’ �•��́¹�•�’ �´�Ý�’ �¥�=�Ý�|

�R�p�w���w�›�.�F�°�f���ª�.�%�w�R�p�%�°�¡�ª�›�Í�N
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�É�¼�¸�Ê�Ã�Â�¼�Á�Ç���ï���´ �¼� �Ã�Â�Ê�¸�Å�¸�· ���Ã�»�´ �Å�À�´ ��

�q�' �Ý��́%�� �� �Œ�•��́Í �’ �¹�’ ��́-�T�¹�Ý�� �•�-�¹�ñ��́� �Ó�-�Í �’ �T�´�Ý��́J �’ �;�Ý�•��́’ ��́•�-�J �-�=�’ �•��́u�_�-�T�¹��́ú�•�_�J ��́’ ��́Í �-�ú�ú�Ý�•�Ý�T�¹��́’ �T�� �=�Ý�Å��́Í �’ �¹�’
�' �’ �•��́¹�_��́¥�Ý��́•�Ý�=�-�’ �¥�=�Ý��́’ �T�Í ��́’ �´�´�Ó�•�’ �¹�Ý�Æ��́’ �T�Í ��́ú�-�•�J �•��́’ �•�Ý��́Ý�ð�u�Ý�´�¹�Ý�Í ��́¹�_��́¹�’ �;�Ý��́’ ��́•�-�•�;�+�¥�’ �•�Ý�Í ��́’ �u�u�•�_�’ �´�'
�¹�_��́u�•�Ý�ê�Ý�T�¹�-�T�� ��́’ �T�Í ��́Í �Ý�¹�Ý�´�¹�-�T�� ��́-�T�¹�Ý�� �•�-�¹�ñ��́-�•�•�Ó�Ý�•�|��́.�T��́’ ��́=�Ý�•�•��́•�Ý�� �Ó�=�’ �¹�Ý�Í ��́-�T�Í �Ó�•�¹�•�ñ�Æ��́’ ��́u�_�_�•�=�ñ
�=�’ �¥�Ý�=�=�Ý�Í ��́u�’ �¹�´�' ��́u�’ �T�Ý�=��́_�•��́’ �T��́Ó�T�Í �_�´�Ó�J �Ý�T�¹�Ý�Í ��́´�’ �¥�=�Ý��́•�Ó�T��́-�•��́’ �T��́-�T�´�_�T�ê�Ý�T�-�Ý�T�´�Ý�|��́.�T��́u�' �’ �•�J �’ �Æ
�-�¹�Œ�•��́’ ��́ƒ�Ó�Ý�•�¹�-�_�T��́’ �T��́’ �Ó�Í �-�¹�_�•��́´�’ �T��́’ �•�;��́¹�' �’ �¹��́ñ�_�Ó��́J �-�� �' �¹��́T�_�¹��́¥�Ý��́’ �¥�=�Ý��́¹�_��́’ �T�•�ë�Ý�•�|�´

�� �•��́Í �-�� �-�¹�’ �=��́¥�’ �¹�´�' ��́•�Ý�´�_�•�Í �•�Æ��́´�_�T�¹�-�T�Ó�_�Ó�•��́J �_�T�-�¹�_�•�-�T�� ��́’ �T�Í ��́´�=�_�Ó�Í �+�´�_�T�T�Ý�´�¹�Ý�Í ��́•�ñ�•�¹�Ý�J �•
�¥�Ý�´�_�J �Ý��́•�¹�’ �T�Í �’ �•�Í �Æ��́¹�' �’ �¹��́ƒ�Ó�Ý�•�¹�-�_�T��́ë�-�=�=��́¥�Ý��́’ �•�;�Ý�Í ��́J �_�•�Ý��́_�ú�¹�Ý�T�Æ��́T�_�¹��́=�Ý�•�•�|

https://health.ec.europa.eu/system/files/2016-11/annex11_01-2011_en_0.pdf
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-integrity-and-compliance-drug-cgmp-questions-and-answers-guidance-industry


�� �Ý�´�’ �Ó�•�Ý��́´�’ �¥�=�-�T�� ��́•�-�¹�•��́ƒ�Ó�-�Ý�¹�=�ñ��́-�T��́¹�' �Ý��́¥�’ �´�;�� �•�_�Ó�T�Í �Æ��́Ó�T�Í �Ý�•�-�T�ê�Ý�•�¹�J �Ý�T�¹��́Í �_�Ý�•�T�Œ�¹��́•�' �_�ë��́Ó�u��́_�T
�’ ��́¥�’ �=�’ �T�´�Ý��́•�' �Ý�Ý�¹��́-�T��́’ �T�ñ��́_�¥�ê�-�_�Ó�•��́ë�’ �ñ�|��́.�¹��́•�' �_�ë�•��́Ó�u��́=�’ �¹�Ý�•��́’ �•��́•�=�_�ë�Ý�•��́� �.��́’ �Í �_�u�¹�-�_�T�Æ
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	AI-POWERED PHARMA
	Pharma’s transformation depends on real-time, secure, auditable data movement – but much of the infrastructure carrying that data was built for a slower, less connected era.
	For CIOs, treating cabling as a strategic, lifecycle-managed asset rather than a late-stage implementation detail starts with a handful of practical steps:
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