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h̀ [ _` op�d[ s` �e_` kqeaè _� [ p� [ �pr mml oqes` �mò ^r opl o�ql �qd` �SS@À�STDPSÃ� [ p� [ �mol s` k�^l k^` mqÃ
] r eh_p�[ �al r k_[ qel k[ h�gkl t h̀ _c` � ] [ p̀ �qd[ q� h̀ k_p�eqp̀ ha�ql �qd` �decdhv�ek_ese_r [ hex` _�^l [ ^dekc
qd[ q�SS@�^l [ ^d` p�mol se_` À�

�S�T�D�P�S���P�o�l �c�o�[�j ���E�`�[�q�r�o�`�p

��



��



� �

�S�T�D�P�S���P�o�l �c�o�[�j ���E�`�[�q�r�o�`�p

���Ë�é�Ù�Ý�™���B�™�Ä�™ ���™�Ý�•�Ù�¬�Ö�ä�¬�Ë�Å

�H�Ù�¬�™�Å�ä�‚ �ä�¬�Ë�Å���¶
�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���S�Ù�Ë�¤�Ù�‚ �Ä

�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���ä�©�™���Z�a�� �S�Z���Ö�Ù�Ë�¤�Ù�‚ �Ä�£���� �ú�Ö�™�•�ä�‚ �ä�¬�Ë�Å�Ý���‚ �Å�•���•�Ë�•�é�Ä�™�Å�ä�Ý���Ù�™�Ø�é�¬�Ù�™�•���£�Ë�Ù
�Ö�‚�Ù�ä�¬�•�¬�Ö�‚ �ä�¬�Ë�Å���‚ �Ù�™���Ù�™�ô�¬�™�õ�™�•�£

�� �¬�¤�¬�ä�‚ �¾���;�¬�ä�™�Ù�‚ �•�û������ �����Ñ
���� ��

�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���$�Ä�‚ �¬�¾���‚ �Å�•���©�Ë�õ���ä�Ë���é�Ý�™���$�Ë�Ë�¤�¾�™���� �Ù�¬�ô�™���£�Ë�Ù���ä�©�™�¬�Ù���•�©�¬�¾�•���•�‚ �Ù�™���Ž�é�Ý�¬�Å�™�Ý�Ý�£
�� �©�Ù�Ë�Ä�™�Ž�Ë�Ë�»���é�Ý�™���¬�Å�•�¾�é�•�¬�Å�¤���©�Ë�õ���ä�Ë���é�Ý�™���ä�©�™���ä�Ë�é�•�©�Ö�‚�•�¤���»�™�û�Ž�Ë�‚ �Ù�•�¤���Ý�©�Ë�Ù�ä�•�é�ä�Ý�¤
�¾�Ë�•�‚ �ä�¬�Å�¤���‚ �Å�•���é�Ý�¬�Å�¤���Ý�™�ä�ä�¬�Å�¤�Ý�¤���¾�Ë�•�‚ �ä�¬�Å�¤���‚ �Ö�Ö�Ý�¤���™�Ä�‚ �¬�¾���Ý�™�ä���é�Ö�¤���‚ �Å�•���Ý�™�Å�•�¬�Å�¤���‚ �Å�•
�Ù�™�Ö�¾�û�¬�Å�¤���ä�Ë���™�Ä�‚ �¬�¾�Ý�£

�#�¬�Å�‚ �Å�•�™������ ���¥���� �é�•�¤�™�ä�¬�Å�¤
�‚ �Å�•���� �‚ �Å�»�¬�Å�¤���Ñ������ ���¥
�� �Ù�™�•�¬�ä

�H�ô�™�Ù�ô�¬�™�õ���Ë�£���Ž�é�Ý�¬�Å�™�Ý�Ý���Ž�‚ �Å�»���‚ �•�•�Ë�é�Å�ä�Ý���‚ �Å�•���ä�©�™���•�¬�£�£�™�Ù�™�Å�ä���£�™�‚�ä�é�Ù�™�Ý���Ë�£�£�™�Ù�™�•�£
�� �é�•�¤�™�ä�¬�Å�¤���Ö�Ù�Ë�•�™�Ý�Ý���¬�Ý���¬�Å�ä�Ù�Ë�•�é�•�™�•���¬�Å�•�¾�é�•�¬�Å�¤���©�Ë�õ���ä�Ë���•�‚ �¾�•�é�¾�‚�ä�™���Ä�Ë�Å�ä�©�¾�û���¬�Å�•�Ë�Ä�™
�‚�Å�•���™�ú�Ö�™�Å�Ý�™�Ý���ä�Ë���£�Ë�Ù���Ä�Ë�Å�¬�ä�Ë�Ù�¬�Å�¤���Ö�é�Ù�Ö�Ë�Ý�™�Ý�£���H�ô�™�Ù�ô�¬�™�õ���Ë�£���ä�©�™���f �Z���•�Ù�™�•�¬�ä���Ý�û�Ý�ä�™�Ä�¤
�¬�Å�•�¾�é�•�¬�Å�¤���õ�©�‚ �ä���¬�Ý���•�Ù�™�•�¬�ä�¤���õ�©�û���¬�ä���¬�Ý���¬�Ä�Ö�Ë�Ù�ä�‚ �Å�ä�¤���©�Ë�õ���ä�Ë���‚ �•�•�™�Ý�Ý���‚ ���•�Ù�™�•�¬�ä���Ù�™�Ö�Ë�Ù�ä���‚ �Å�•
�ä�©�™���•�Ë�Ý���‚ �Å�•���•�Ë�Å�Ä�ä�Ý���Ë�£���ä�©�™���•�Ù�™�•�¬�ä���Ý�û�Ý�ä�™�Ä�£

�� �é�Ý�¬�Å�™�Ý�Ý���A�‚ �Å�‚ �¤�™�Ä�™�Å�ä
�V�™�ô�¬�™�õ���Ë�£���Ý�ä�Ù�Ë�Å�¤���Ž�é�Ý�¬�Å�™�Ý�Ý���Ö�Ù�‚ �•�ä�¬�•�™�Ý���Ý�é�•�©���‚ �Ý���Z�r �H�a���‚ �Å�‚ �¾�û�Ý�¬�Ý�¤���é�Ý�™���Ë�£���‚ ���Ž�é�Ý�¬�Å�™�Ý�Ý
�Ö�¾�‚�Å�¤���Z�A�� �V�a���¤�Ë�‚ �¾�Ý�¤���f �Å�¬�Ø�é�™���q�‚ �¾�é�™���S�Ù�Ë�Ö�Ë�Ý�¬�ä�¬�Ë�Å�¤���‚ �Å�•���� �¾�™�ô�‚ �ä�Ë�Ù���S�¬�ä�•�©���¶���� �Ý�•�™�Å�ä
�Z�Ö�™�™�•�©�£

�A�‚ �Ù�»�™�ä�¬�Å�¤���Z�Ä�‚ �Ù�ä���S�¾�‚ �Å���Ë�Ù
�a�Ë�Ë�ä�Ù�¬�Ý

�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���™�Ý�Ý�™�Å�ä�¬�‚ �¾���Ä�‚ �Ù�»�™�ä�¬�Å�¤���Ý�ä�Ù�‚ �ä�™�¤�¬�™�Ý���‚ �Å�•���ä�Ë�Ë�¾�Ý���‚ �Å�•���ä�©�™���•�Ù�™�‚�ä�¬�Ë�Å���Ë�£���‚
�Ä�‚ �Ù�»�™�ä�¬�Å�¤���Ö�¾�‚�Å�£���,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���•�¬�¤�¬�ä�‚ �¾���Ä�‚ �Ù�»�™�ä�¬�Å�¤���¬�Å�•�¾�é�•�¬�Å�¤���©�Ë�õ���ä�Ë���Ö�Ù�Ë�Ä�Ë�ä�™
�Ö�Ù�Ë�ô�¬�•�™�Ù�Ä�Ý���Ž�é�Ý�¬�Å�™�Ý�Ý���é�Ý�¬�Å�¤���Ý�Ë�•�¬�‚ �¾���Ä�™�•�¬�‚ �£���� �Å���é�Å�•�™�Ù�Ý�ä�‚ �Å�•�¬�Å�¤���Ë�£���Ž�Ù�‚ �Å�•�¬�Å�¤���Ž�‚ �Ý�¬�•�Ý
�Ý�é�•�©���‚ �Ý���•�©�Ë�Ë�Ý�¬�Å�¤���•�Ë�Å�Ý�¬�Ý�ä�™�Å�ä���•�Ë�¾�Ë�Ù�Ý�¤���¾�Ë�¤�Ë�Ý���‚ �Å�•���Ä�™�Ý�Ý�‚ �¤�¬�Å�¤�£���a�¬�Ö�Ý���£�Ë�Ù���•�Ù�™�‚�ä�¬�Å�¤
�™�Å�¤�‚ �¤�¬�Å�¤���•�Ë�Å�ä�™�Å�ä�¤���é�Ý�™���Ë�£���©�‚ �Ý�©�ä�‚ �¤�Ý���‚ �Å�•���Ý�ä�Ë�Ù�¬�™�Ý���ä�Ë���™�ú�Ö�‚�Å�•���Ù�™�‚�•�©���‚ �Å�•���¬�Å�•�Ù�™�‚�Ý�™
�™�Å�¤�‚ �¤�™�Ä�™�Å�ä�£

�,�Å� �́) �Ë�Ä�™���� �©�¬�¾�•���� �‚ �Ù�™
�;�¬�•�™�Å�Ý�¬�Å�¤���V�™�¤�é�¾�‚ �ä�¬�Ë�Å�Ý
�¬�Å�ä�Ë���S�Ù�‚ �•�ä�¬�•�™

�� ���Ù�™�ô�¬�™�õ���Ë�£���¬�Å� �́©�Ë�Ä�™���•�©�¬�¾�•���•�‚ �Ù�™���¾�¬�•�™�Å�Ý�¬�Å�¤���Ù�™�Ø�é�¬�Ù�™�Ä�™�Å�ä�Ý���‚ �Å�•���Ù�™�¤�é�¾�‚�ä�¬�Ë�Å�Ý���‚ �Å�•
�•�¬�Ý�•�é�Ý�Ý�¬�Ë�Å���Ë�£���©�Ë�õ���Ù�™�¤�é�¾�‚�ä�¬�Ë�Å�Ý���•�‚ �Å���Ž�™���Ö�é�ä���¬�Å�ä�Ë���Ö�Ù�‚ �•�ä�¬�•�™�¤���¬�Å�•�¾�é�•�¬�Å�¤���©�™�‚�¾�ä�©���‚ �Å�•
�Ý�‚ �£�™�ä�û���Ë�£���ä�©�™���•�©�¬�¾�•�Ù�™�Å�¤���Ù�™�•�Ë�Ù�•�»�™�™�Ö�¬�Å�¤�¤���Ù�™�Ö�Ë�Ù�ä�¬�Å�¤���Ù�™�Ø�é�¬�Ù�™�Ä�™�Å�ä�Ý�¤���¬�Å�Ý�Ö�™�•�ä�¬�Ë�Å�Ý�¤
�•�¬�Ý�‚ �Ý�ä�™�Ù���‚ �Å�•���£�¬�Ù�™���Ý�‚ �£�™�ä�û�¤���‚ �Å�•���Ù�¬�¤�©�ä�Ý���Ë�£���ä�©�™���•�©�¬�¾�•�Ù�™�Å�£

�� �©�¬�¾�•���� �‚ �Ù�™���S�Ù�Ë�ô�¬�•�™�Ù�´
�S�‚ �Ù�™�Å�ä���� �Ë�Å�ä�Ù�‚ �•�ä

�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���•�Ë�Ä�Ö�Ë�Å�™�Å�ä�Ý���Ë�£���•�Ë�Å�ä�Ù�‚ �•�ä�Ý���‚ �Å�•���Ö�Ë�¾�¬�•�¬�™�Ý���£�Ë�Ù���•�©�¬�¾�•���•�‚ �Ù�™���Ö�Ù�Ë�ô�¬�•�™�Ù�Ý
�‚ �Å�•���õ�©�û���Ž�Ë�ä�©���‚ �Ù�™���•�Ù�é�•�¬�‚ �¾���£�Ë�Ù���Ö�Ù�Ë�ä�™�•�ä�¬�Å�¤���ä�©�™���Ö�Ù�Ë�ô�¬�•�™�Ù���‚ �Å�•���ä�©�™�¬�Ù���•�¾�¬�™�Å�ä�Ý�£
�S�Ù�Ë�ô�¬�•�™�Ù�Ý���¾�™�‚�Ù�Å���»�™�û���™�¾�™�Ä�™�Å�ä�Ý���Ë�£���‚ ���Ý�ä�Ù�Ë�Å�¤���•�Ë�Å�ä�Ù�‚ �•�ä�¤���¬�Å�•�¾�é�•�¬�Å�¤���©�Ë�é�Ù�Ý���Ë�£���Ë�Ö�™�Ù�‚�ä�¬�Ë�Å�¤
�Ö�‚ �û�Ä�™�Å�ä���ä�™�Ù�Ä�Ý�¤���©�Ë�¾�¬�•�‚ �û�Ý�¤���‚ �Å�•���ä�™�Ù�Ä�¬�Å�‚ �ä�¬�Ë�Å���•�¾�‚ �é�Ý�™�Ý�£���V�™�•�Ë�Ä�Ä�™�Å�•�™�•���Ö�Ë�¾�¬�•�¬�™�Ý
�¬�Å�•�¾�é�•�™�•���Ý�¬�•�»���•�©�¬�¾�•���Ö�Ë�¾�¬�•�¬�™�Ý�¤���¾�‚ �ä�™���Ö�¬�•�»� �́é�Ö���Ö�Ù�Ë�•�™�•�é�Ù�™�Ý�¤���Ž�™�©�‚�ô�¬�Ë�Ù���¤�é�¬�•�‚ �Å�•�™���‚ �Å�•
�™�Ä�™�Ù�¤�™�Å�•�û���Ö�Ù�Ë�ä�Ë�•�Ë�¾�Ý�£

�a�‚ �ú���V�™�‚ �•�û���� �é�Ý�¬�Å�™�Ý�Ý
�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���Ë�£���ä�‚ �ú���Ö�Ù�‚ �•�ä�¬�•�™�Ý���Ý�Ö�™�•�¬�£�¬�•���ä�Ë���•�©�¬�¾�•���•�‚ �Ù�™���Ö�Ù�Ë�ô�¬�•�™�Ù�Ý�¤���£�é�Ù�ä�©�™�Ù
�™�ú�Ö�¾�‚�Å�‚ �ä�¬�Ë�Å���Ë�£���ä�©�™���é�Ý�™���Ë�£���‚ �Å���� �,�B���Å�é�Ä�Ž�™�Ù�¤���‚ �•�•�Ë�é�Å�ä�¬�Å�¤���Ä�™�ä�©�Ë�•�Ý���£�Ë�Ù���ä�‚ �ú���Ö�é�Ù�Ö�Ë�Ý�™�Ý�¤
�£�Ë�Ù�Ä�Ý���Å�™�™�•�™�•���£�Ë�Ù���Ž�é�Ý�¬�Å�™�Ý�Ý�™�Ý�¤���‚ �Å�•���©�Ë�õ���ä�Ë���Ý�™�¾�™�•�ä���‚ ���Ö�‚ �¬�•���ä�‚ �ú���Ö�Ù�™�Ö�‚�Ù�™�Ù�£



���Ë�é�Ù�Ý�™���B�™�Ä�™ ���™�Ý�•�Ù�¬�Ö�ä�¬�Ë�Å

�#�Ë�Ë�•���B�é�ä�Ù�¬�ä�¬�Ë�Å
�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���ä�©�™���� �‚ �¾�¬�£�Ë�Ù�Å�¬�‚ ���� �©�¬�¾�•���� �Å�•���� �•�é�¾�ä���#�Ë�Ë�•���S�Ù�Ë�¤�Ù�‚ �Ä���¹�� �� �� �#�S�º���ä�©�‚ �ä
�Ù�™�¬�Ä�Ž�é�Ù�Ý�™�Ý���•�©�¬�¾�•���•�‚ �Ù�™���Ö�Ù�Ë�ô�¬�•�™�Ù�Ý���£�Ë�Ù���Ý�™�Ù�ô�¬�Å�¤���Å�é�ä�Ù�¬�ä�¬�Ë�é�Ý���‚ �Å�•���Ž�‚ �¾�‚ �Å�•�™�•���Ä�™�‚�¾�Ý���ä�Ë���ä�©�™
�•�©�¬�¾�•�Ù�™�Å���¬�Å���ä�©�™�¬�Ù���•�‚ �Ù�™�£

�� �£�£�™�•�ä�¬�ô�™���� �Ë�Ë�»�»�™�™�Ö�¬�Å�¤
�S�Ù�‚ �•�ä�¬�•�™�Ý���£�Ë�Ù���� �©�¬�¾�•���� �‚ �Ù�™
�S�Ù�Ë�ô�¬�•�™�Ù�Ý

�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���‚ �•�•�Ë�é�Å�ä�¬�Å�¤���Ö�Ù�‚ �•�ä�¬�•�™�Ý���Ý�Ö�™�•�¬�£�¬�•���ä�Ë���#�� �� ���Ö�Ù�Ë�ô�¬�•�™�Ù�Ý�¤���¬�Å�•�¾�é�•�¬�Å�¤���©�Ë�õ���ä�Ë
�•�‚ �ä�™�¤�Ë�Ù�¬���™���£�¬�Å�‚ �Å�•�¬�‚ �¾���ä�Ù�‚ �Å�Ý�‚ �•�ä�¬�Ë�Å�Ý�¤���ä�©�™���¬�Ä�Ö�Ë�Ù�ä�‚ �Å�•�™���Ë�£���©�‚ �ô�¬�Å�¤���‚ ���£�¬�Å�‚ �Å�•�¬�‚ �¾���Ý�û�Ý�ä�™�Ä�¤
�¬�•�™�Å�ä�¬�£�û�¬�Å�¤���Ž�é�Ý�¬�Å�™�Ý�Ý���•�™�•�é�•�ä�¬�Ë�Å�Ý�¤���•�¾�‚ �¬�Ä�¬�Å�¤���™�ú�Ö�™�Å�Ý�™�Ý���‚ �Å�•���•�‚ �¾�•�é�¾�‚�ä�¬�Å�¤���ä�©�™���ä�¬�Ä�™�´
�Ý�Ö�‚�•�™���Ö�™�Ù�•�™�Å�ä�‚ �¤�™���£�Ë�Ù���é�Ý�¬�Å�¤���ä�©�™�¬�Ù���©�Ë�Ä�™���‚ �Ý���‚ ���Ž�é�Ý�¬�Å�™�Ý�Ý�£

�Z�� �U�S�,���U�é�‚ �¾�¬�ä�û���7�Ë�é�Ù�Å�™�û
�H�Ù�¬�™�Å�ä�‚ �ä�¬�Ë�Å

�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���Ž�™�Ý�ä���Ö�Ù�‚ �•�ä�¬�•�™�Ý���Ë�£���Ø�é�‚ �¾�¬�ä�û���™�Å�ô�¬�Ù�Ë�Å�Ä�™�Å�ä�Ý���£�Ë�Ù���•�©�¬�¾�•���•�™�ô�™�¾�Ë�Ö�Ä�™�Å�ä�£
�� �Å���™�ú�Ö�¾�‚�Å�‚ �ä�¬�Ë�Å���‚ �Å�•���ä�©�™���Ž�™�Å�™�£�¬�ä�Ý���Ë�£���ä�©�™���Z�� �U�S�,���Ö�Ù�Ë�¤�Ù�‚ �Ä���¬�Ý���Ö�Ù�Ë�ô�¬�•�™�•���‚ �Å�•
�Ö�‚ �Ù�ä�¬�•�¬�Ö�‚ �ä�¬�Ë�Å���Ù�™�Ø�é�¬�Ù�™�Ä�™�Å�ä�Ý���‚ �Ù�™���Ö�Ù�™�Ý�™�Å�ä�™�•�£

�x�A�� �� ���¶���� �©�¬�¾�•���� �‚ �Ù�™
�V�™�Ý�Ë�é�Ù�•�™���Z�™�Ù�ô�¬�•�™

�,�Å�ä�Ù�Ë�•�é�•�ä�¬�Ë�Å���ä�Ë���ä�©�™���¬�Ä�Ö�Ë�Ù�ä�‚ �Å�ä���Ù�Ë�¾�™���Ë�£���ä�©�™���x�A�� �� ���� �©�¬�¾�•�•�‚ �Ù�™���V�™�Ý�Ë�é�Ù�•�™���Z�™�Ù�ô�¬�•�™
�¹�� �V�Z�º�¤���¬�Å�•�¾�é�•�¬�Å�¤���¬�Å�£�Ë�Ù�Ä�‚ �ä�¬�Ë�Å���Ë�Å���©�Ë�õ���ä�©�™�û���Ý�é�Ö�Ö�Ë�Ù�ä���•�©�¬�¾�•���•�‚ �Ù�™���Ö�Ù�Ë�ô�¬�•�™�Ù�Ý���‚ �Å�•
�£�‚ �Ä�¬�¾�¬�™�Ý���¬�Å���ä�©�™���•�Ë�Ä�Ä�é�Å�¬�ä�û�£���S�Ù�Ë�ô�¬�•�™�Ù�Ý���õ�™�Ù�™���Ö�Ù�™�Ý�™�Å�ä�™�•���õ�¬�ä�©���¬�Å�£�Ë�Ù�Ä�‚ �ä�¬�Ë�Å���Ë�Å
�‚ �•�•�™�Ý�Ý�¬�Å�¤���Ù�™�Ý�Ë�é�Ù�•�™�Ý���Ý�é�•�©���‚ �Ý���ä�Ù�‚ �¬�Å�¬�Å�¤�¤���¾�¬�•�™�Å�Ý�¬�Å�¤���Ý�é�Ö�Ö�Ë�Ù�ä�¤���‚ �Å�•���Ö�Ù�Ë�£�™�Ý�Ý�¬�Ë�Å�‚ �¾
�•�™�ô�™�¾�Ë�Ö�Ä�™�Å�ä�£���,�Å�£�Ë�Ù�Ä�‚ �ä�¬�Ë�Å���õ�‚ �Ý���Ö�Ù�™�Ý�™�Å�ä�™�•���‚ �Ž�Ë�é�ä���©�Ë�õ���x�A�� �� ���� �V�Z���©�™�¾�Ö�Ý���Ö�Ù�Ë�ô�¬�•�™�Ù�Ý
�¬�Ä�Ö�Ù�Ë�ô�™���ä�©�™���Ø�é�‚ �¾�¬�ä�û���Ë�£���•�‚ �Ù�™�¤���Ý�ä�‚ �û���¬�Å�£�Ë�Ù�Ä�™�•���‚ �Ž�Ë�é�ä���Ù�™�¤�é�¾�‚�ä�¬�Ë�Å�Ý�¤���‚ �Å�•���•�Ë�Å�Å�™�•�ä���õ�¬�ä�©
�£�‚ �Ä�¬�¾�¬�™�Ý���õ�©�Ë���Å�™�™�•���ä�©�™�¬�Ù���Ý�™�Ù�ô�¬�•�™�Ý�£

�� �©�¬�¾�•���� �™�ô�™�¾�Ë�Ö�Ä�™�Å�ä
�V�™�ô�¬�™�õ���Ë�£���ä�©�™���¬�Ä�Ö�Ë�Ù�ä�‚ �Å�•�™���Ë�£���•�™�ô�™�¾�Ë�Ö�Ä�™�Å�ä�‚ �¾�¾�û�¤���•�é�¾�ä�é�Ù�‚ �¾�¾�û�¤���‚ �Å�•���¾�¬�Å�¤�é�¬�Ý�ä�¬�•�‚ �¾�¾�û���‚ �Ö�Ö�Ù�Ë�Ö�Ù�¬�‚ �ä�™
�Ö�Ù�‚�•�ä�¬�•�™�Ý���‚ �Å�•���‚ �Å���Ë�ô�™�Ù�ô�¬�™�õ���Ë�£���©�Ë�õ���™�‚�Ù�¾�û���•�©�¬�¾�•�©�Ë�Ë�•���™�ú�Ö�™�Ù�¬�™�Å�•�™�Ý���‚ �£�£�™�•�ä���¾�¬�£�™�¾�Ë�Å�¤���©�™�‚�¾�ä�©���‚ �Å�•
�¾�™�‚�Ù�Å�¬�Å�¤�£

�� �‚ �¾�¬�£�Ë�Ù�Å�¬�‚ ���� �‚ �Ù�¾�û���� �‚ �Ù�™���‚ �Å�•
�� �•�é�•�‚ �ä�¬�Ë�Å���r �Ë�Ù�»�£�Ë�Ù�•�™
�V�™�¤�¬�Ý�ä�Ù�û

�H�ô�™�Ù�ô�¬�™�õ���Ë�£���ä�©�™���� �‚ �¾�¬�£�Ë�Ù�Å�¬�‚ ���� �‚ �Ù�¾�û���� �‚ �Ù�™���‚ �Å�•���� �•�é�•�‚ �ä�¬�Ë�Å���r �Ë�Ù�»�£�Ë�Ù�•�™���V�™�¤�¬�Ý�ä�Ù�û�¤���¬�Å�•�¾�é�•�¬�Å�¤
�¬�Å�£�Ë�Ù�Ä�‚ �ä�¬�Ë�Å���‚ �Ž�Ë�é�ä���õ�©�û���•�©�¬�¾�•���•�‚ �Ù�™���Ö�Ù�Ë�ô�¬�•�™�Ù�Ý���Ý�©�Ë�é�¾�•���™�Å�Ù�Ë�¾�¾���‚ �Å�•���é�ä�¬�¾�¬���™���ä�©�™���Ý�™�Ù�ô�¬�•�™���ä�Ë���©�™�¾�Ö
�ä�Ù�‚ �•�»���‚ �Å�•���ô�™�Ù�¬�£�û���ä�©�™�¬�Ù���Ø�é�‚ �¾�¬�£�¬�•�‚ �ä�¬�Ë�Å�Ý�¤���ä�Ù�‚ �¬�Å�¬�Å�¤�¤���‚ �Å�•���™�ú�Ö�™�Ù�¬�™�Å�•�™�£���a�©�™���V�™�¤�¬�Ý�ä�Ù�û���Ý�é�Ö�Ö�Ë�Ù�ä�Ý
�•�‚ �Ù�™�™�Ù���¤�Ù�Ë�õ�ä�©�¤���Ý�¬�Ä�Ö�¾�¬�£�¬�™�Ý����̧Ë�Ž���‚ �Ö�Ö�¾�¬�•�‚ �ä�¬�Ë�Å�Ý�¤���‚ �Å�•���Ö�Ù�Ë�ô�¬�•�™�Ý���‚ �•�•�™�Ý�Ý���ä�Ë���Ö�Ù�Ë�£�™�Ý�Ý�¬�Ë�Å�‚ �¾
�•�™�ô�™�¾�Ë�Ö�Ä�™�Å�ä���Ë�Ö�Ö�Ë�Ù�ä�é�Å�¬�ä�¬�™�Ý���‚ �Å�•���£�¬�Å�‚ �Å�•�¬�‚ �¾���¬�Å�•�™�Å�ä�¬�ô�™�Ý�£���� �•�•�¬�ä�¬�Ë�Å�‚ �¾�¾�û�¤���¬�ä���¬�Ý���Ë�£�ä�™�Å���Ù�™�Ø�é�¬�Ù�™�•���£�Ë�Ù
�¾�¬�•�™�Å�Ý�¬�Å�¤�¤���£�é�Å�•�¬�Å�¤�¤���‚ �Å�•���Ö�‚ �Ù�ä�¬�•�¬�Ö�‚ �ä�¬�Ë�Å���¬�Å���Ø�é�‚ �¾�¬�ä�û���¬�Ä�Ö�Ù�Ë�ô�™�Ä�™�Å�ä���Ö�Ù�Ë�¤�Ù�‚ �Ä�Ý�£

�;�‚ �Ž�Ë�Ù���;�‚ �õ
�V�™�ô�¬�™�õ���Ë�£���¾�‚ �Ž�Ë�Ù���¾�‚ �õ���Ý�Ö�™�•�¬�£�¬�•���ä�Ë���£�‚ �Ä�¬�¾�û���•�©�¬�¾�•���•�‚ �Ù�™���Ž�é�Ý�¬�Å�™�Ý�Ý�™�Ý�¤���¬�Å�•�¾�é�•�¬�Å�¤���ä�û�Ö�™�Ý���Ë�£���Ž�é�Ý�¬�Å�™�Ý�Ý
�™�Å�ä�¬�ä�¬�™�Ý�¤���Ù�™�•�Ù�é�¬�ä�Ä�™�Å�ä���Ë�£���™�Ä�Ö�¾�Ë�û�™�™�Ý�¤���™�Ä�Ö�¾�Ë�û�™�™���Ù�¬�¤�©�ä�Ý���‚ �Å�•���ä�©�™���Ö�Ù�Ë�ô�¬�•�™�Ù�Ä�Ý���Ë�Ž�¾�¬�¤�‚ �ä�¬�Ë�Å�Ý���‚ �Ý
�™�Ä�Ö�¾�Ë�û�™�Ù�Ý�£

�S�T�D�P�S���P�o�l �c�o�[�j ���E�`�[�q�r�o�`�p

��



�P�o�l �c�o�[�j ���O�]�f�`� �̂q�e�s�`�p
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� � �^deh_�^[ ò �mol se_` op�^l j mh̀ q̀ _�qd` �� � çt ` ` g�STDPS�qo[ ekekc�p̀ oè pÀ
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j l pq�mol se_` op� �̄ � « Ä�k* � � °�l m̀ o[ qekc�qd` eo�mol co[ j �ek�C[ oeÀ

Td` � j [ fl oeqv� l a� mol se_` op� �̄ � « Ä� k* � � °� d[ _� ^deh_ò k� ` kol hh̀ _� ek� qd` eo� EBB� dl j ` � [ q� ekq[ g` À
Pol se_` op�ò ml oq̀ _�^deh_�` kol hhj ` kq�] v�[ c` �^[ q̀ cl ov�[ k_�m[ oqçqej ` �[ k_�ar hhçqej ` �pq[ qr pÀ�Td` v
[ hpl � ò ml oq̀ _�qd` �kr j ] ` o� l a�^deh_ò k�qd[ q�pd[ ò �qd` eo�p[ j ` � ` qdkê eqv� [ k_�moej [ ov�h[ kcr [ c` À
A` hl t �ep�[ �pk[ mpdl q�l a�^deh_�_` j l co[ mdê �_[ q[ �[ q�ekq[ g` À�Bd[ kc` �ek�` kol hhj ` kq�ep�ò ml oq̀ _�ek
qd` �ej m[ ^q�_[ q[ À�

� � « �l a�^deh_ò k�` kol hh̀ _�[ qq̀ k_�ar hh�qej ` Ã�[ �j ekej r j �l a�� � �dl r op�m̀ o�t ` ` gÀ
Td` �h[ oc` pq�[ c` �col r m�` kol hh̀ _�] v�mol se_` op�ep�p̂ dl l h�[ c` �^deh_ò k� �̄ � « °À�
Ok� [ s` o[ c` Ã� � � « � l a� ^deh_ò k� ` kol hh̀ _� pd[ ò � [ � h[ kcr [ c` � t eqd� qd` eo� mol se_` oÛp� moej [ ov
h[ kcr [ c` À
Ok�[ s` o[ c` Ã�� � « �l a�^deh_ò k�` kol hh̀ _�pd[ ò �[ k�` qdkê eqv�t eqd�qd` eo�mol se_` oÀ

����



� �

Pol se_` o�Ar pek` pp�Bd[ o[ ^q`oepqê p
Pol se_` op�ò ml oq̀ _�qd` eo�m̀ opl k[ h�ek^l j ` �h̀ s` h�ek�qd` �mò sel r p�q[ u�v` [ oÀ�Seuqvçqt l �m̀ ô ` kq�l a
mol se_` op�ò ml oq̀ _�qd[ q�qd` eo�m̀ opl k[ h�ek^l j ` �h̀ s` h�t [ p�h̀ pp�qd[ k�ô� � Ã� � � �m̀ o�v` [ oÀ
�
Pol se_` o�aehekc�pq[ qr p�t [ p�[ hpl �ò ml oq̀ _�[ k_�ep�[ k�ek_ê [ ql o�l a�pqol kc�] r pek` pp�mo[ ^qê ` pÀ�Ml pq
mol se_` op�] ` cek�qd` eo�] r pek` pp�aehekc�[ p�[ �pl h̀ �mol moè ql o�[ k_�j [ v�h[ q̀ o�j l s` �ql t [ o_p�aehekc�[ p
[ k�S�Bl oml o[ qel k�ea�qd` ò � [ ò � [ _s[ kq[ c` p�ql �mol q̀ ^qekc�qd` eo�m̀ opl k[ h�he[ ] eheqv� [ k_� [ pp̀ qp� [ p
qd` eo�] r pek` pp�col t pÀ�Eeaqvçaes` �m̀ ô ` kq� k̄* � � °�l a�mol se_` op�aeh̀ _�[ p�[ �pl h̀ �mol moè ql o�ek�� � � � À

EBB� mol se_` op� [ ò � ` eqd` o� m[ e_� moes[ q̀ hv� ] v� qd` � a[ j ehv� ò ^` esekc� ^[ ò Ã� l o� qd` v� [ ò � m[ e_� ] v
[ c` k^è p� qd[ q� _epm̀ op̀ � cl s` okj ` kq� ar k_` _� pr ] pe_è p� al o� a[ j ehè p� qd[ q� j ` ` q� ek^l j `
nr [ heaê [ qel kpÀ� Pol se_` op� ò ml oq̀ _� qd[ q� � � � « � l a� qd` eo� a[ j ehè p� nr [ heav� al o� pr ] pe_è pÀ� Td`
mol se_` op�_e_�kl q�d[ s` �[ kv�a[ j ehè p�` kol hh̀ _�qd[ q�m[ v�moes[ q̀ hvÀ
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Pol se_` o�Ar pek` pp�Bd[ o[ ^q`oepqê p
Td` � q[ ] h̀ � ] ` hl t � _epmh[ vp� qd` � ` pqej [ q̀ _� [ kkr [ h� [ s` o[ c` � ek^l j ` � [ k_� ` um̀ kp̀ p� al o� [ hh� � �
mol se_` opÀ�Td` �ekal oj [ qel k�ep�p̀ haçò ml oq̀ _�] v�qd` �mol se_` o�ek�qd` �T[ u` p�[ k_�Ar _c` q�Sr os` vÀ
Td` �qdò ` �h[ oc` pq�` um̀ kp̀ p�al o�mol se_` op�[ ò �Ml oqc[ c` �P[ vj ` kqÃ�R̀ kq�[ k_�El l _�[ k_�Uqeheqè pÀ
F[ pl hek` �t [ p�[ kl qd` o�kl q[ ] h̀ �` um̀ kp̀ �al o�mol se_` opÀ

����



�I�j �m�[� �̂q���C�[�q�[
Td` � ej m[ ^q� l a� qd` � qo[ ekekc� p` oè p� t [ p� j ` [ pr ò _� r pekc� [ � mol se_` o� k` ` _p� [ pp` ppj ` kq
pr os` vÃ� qo[ ekekc� ^l kq̀ kq� [ pp` ppj ` kq� _[ q[ Ã� [ � ml pqçqo[ ekekc� p[ qepa[ ^qel k� pr os` vÃ� [ � ml pqç
mol co[ j � p[ qepa[ ^qel k� pr os` vÃ� [ k_� mò � [ k_� ml pqçmol co[ j � _[ q[ À� Dkol hhj ` kq� [ k_� ] ` pq
] r pek` pp� mo[ ^qê ` p� t ` ò � [ hpl � qo[ ^g` _� ql � j ` [ pr ò � dl t � qd` � mol se_` opÛ� ] r pek` pp� t [ p
ej m[ ^q̀ _�l s` o�qd` �^l r op` �l a�qd` �mol f` ^q�m̀ oel _À

�� ��BDDC



� �

N` ` _p�@pp` ppj ` kqÂ�Pol se_` o�Pò çSr os` v

Pol se_` op� ^l j mh̀ q̀ _� [ � mò çpr os` v� ql � r k_` opq[ k_� qd` eo� ` um̀ ^q[ qel kp� l a� qd` � STDPS� mol co[ j
[ k_� ql mê p� qd[ q� [ ò � l a� ekq̀ ò pq� ql � qd` j À� Pol se_` op� t ` ò � [ pg` _� ql � ek_ê [ q̀ � t dê d� p̂ d` _r h̀ _
^l r op̀ p�qd` v�t ` ò �j l pq�hl l gekc�al ot [ o_�ql À�Td` �ql m�qdò ` �[ kpt ` op�t ` ò �IkçHl j ` �Bdeh_�B[ ò
Lê ` kpekc�R̀ cr h[ qel kp�ekql �Po[ ^qê ` Ã�El l _�Nr qoeqel kÃ�[ k_�Bdeh_�C` s` hl mj ` kqÀ�Pol se_` op�t ` ò
[ hpl �[ pg` _�ql �p̀ h̀ ^q�qd` �ql m�qdò ` �^d[ hh̀ kc` p�qd` v�a[ ^` �[ p�^deh_�^[ ò �mol se_` op�qd[ q�^l r h_�] `
pr mml oq̀ _� _r oekc� ^l [ ^dekcÀ� M[ og` qekc� t [ p� p̀ h̀ ^q̀ _� ] v� � � « � l a� mol se_` op� [ p� qd` eo� ql m
^l k^` okÀ

�� ��
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To[ ekekc�S` oè pÂ�@pp` ppj ` kq�C[ q[
Tl �[ pp̀ pp�qd` �mol se_` oÛp�gkl t h̀ _c` �[ k_�pgehhp�[ ^nr epeqel kÃ�mol se_` op�t ` ò �[ pg` _�ql �[ kpt ` o�[
p̀ oè p�l a�nr ` pqel kp�ò h[ q̀ _�ql �qd` �^l r op̀ �ql mê �moel o�ql �qd` �pq[ oq�l a�` [ ^d�qo[ ekekc�p̀ ppel kÀ�Td` v
qd` k�[ kpt ` ò _�qd` �p[ j ` �nr ` pqel kp�[ q�qd` �` k_�l a�qd` �qo[ ekekc�p̀ ppel k�ql �j ` [ pr ò �gkl t h̀ _c`
[ ^nr epeqel kÀ�Ok�[ s` o[ c` Ã�mol se_` op�ek^ò [ p̀ _�qd` eo�[ pp̀ ppj ` kq�p̂ l ò p�] v�� � « À
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� �

To[ ekekc�S` oè pÂ�Pl pqçTo[ ekekc�Sr os` vp
@q�qd` �` k_�l a�qd` �� � çt ` ` g�qo[ ekekc�p̀ oè pÃ�mol se_` op�t ` ò �[ pg` _�ql �^l j mh̀ q̀ �[ �pr os` v�o[ qekc
qd` eo�p[ qepa[ ^qel k� t eqd�qd` � ^l r op̀ � [ k_�qd` � ò h̀ s[ k^` � l a� qd` � ^l r op̀ � ^l kq̀ kqÀ�Os` o[ hhÃ� � � « � l a
mol se_` op� ×pqol kchv� [ cò ` Ø� l o� ×[ cò ` Ø� t eqd�qd` � p[ qepa[ ^qel k� pq[ q̀ j ` kqpÀ� Pol se_` op� t ` ò � [ hpl
ces` k�qd` �l mml oqr keqv�ql �ces` �l m̀ kç̀ k_` _�à ` _] [ ^gÀ�M[ kv�^l j j ` kqp�decdhecdq�qd` �s[ oè qv�l a
] r pek` pp�mo[ ^qê ` p�qd[ q�t ` ò �^l s` ò _�qdol r cdl r q�qd` �qo[ ekekc�p̀ oè pÀ�

×I� _e_� kl q� gkl t � [ kvqdekc� [ ] l r q� T[ uÃ� Al l gg` ` mekcÃ� j [ og` qekc� ] r q� kl t � I� d[ s` � [ � cl l ch̀
[ ^^l r kq�[ k_�gkl t �dl t �ql �g` ` m�j v�_l ^r j ` kqpÀØ

×I� ò [ hhv� [ mmò ^e[ q̀ _�qd` �pqor ^qr ò � [ k_� ^h[ oeqv� l a�qd` �STDPp�qo[ ekekcÀ�Td` � j [ q̀ oe[ hp� t ` ò
` [ pv�ql �al hhl t Ã�[ k_�qd` �ò [ hçheà �` u[ j mh̀ p�j [ _` �qd` �^l k^` mqp�j l ò �mo[ ^qê [ hÀ�I�t l r h_�hl s`
ql � p̀ ` � j l ò � d[ k_pçl k� [ ^qeseqè p� l o� ^[ p̀ � pqr _è p� ek� ar qr ò � p̀ ppel kpÀ� @hpl Ã� eq� t l r h_� ] `
d` hmar h�ql �d[ s` � [ ^^` pp�ql �qd` �phe_` p� l o� j [ q̀ oe[ hp� [ aq̀ ot [ o_�al o� ò à ò k^` À�Td[ kg�vl r �al o
l aà oekc�qdep�s[ hr [ ] h̀ �qo[ ekekcÀØ

ØY` pÃ�qd` ò �t ` ò �p̀ s` o[ h�h̀ ppl kp�[ k_�] ` pq�mo[ ^qê ` p�I�t ehh�[ mmhv�ql �j v�] r pek` ppÀ�Ok` �g` v
q[ g` [ t [ v� t [ p�qd` �ej ml oq[ k^` � l a�^h̀ [ o�^l j j r kê [ qel k� t eqd� ] l qd�^deh_ò k� [ k_�m[ ò kqpÀ� I
[ hpl � h̀ [ ok` _� j l ò � ` aà ^qes` �pqo[ q̀ cè p�al o� j [ k[ cekc�^d[ hh̀ kcekc� ] ` d[ sel op�ek� [ �ml peqes`
[ k_� ò pm̀ ^qar h� t [ vÀ� Td` � qo[ ekekc� ` j md[ pex` _� qd` � s[ hr ` � l a� ^l kpepq̀ kq� ol r qek` pÃ� t dê d� I
mh[ k�ql �pqò kcqd` k�ek�j v�^deh_^[ ò �p̀ qqekcÀ�@__eqel k[ hhvÃ�I�c[ ek` _�[ �] ` qq̀ o�r k_` opq[ k_ekc�l a
hê ` kpekc� ò nr eò j ` kqp� [ k_�_l ^r j ` kq[ qel k�mo[ ^qê ` pÃ� t dê d� t ehh�d` hm� j ` �pq[ v� l oc[ kex` _
[ k_�^l j mhe[ kqÀØ

×@] pl hr q̀ hvÆ� K` v� h̀ ppl kp� ek^hr _` � hepq̀ kekc� ql � ^r pql j ` o� à ` _] [ ^gÃ� pq[ vekc� ^l kpepq̀ kqÃ
qor pqekc�vl r o�q̀ [ j Ã�j [ gekc�_[ q[ ç_oes` k�_` ^epel kpÃ�[ k_�j [ ekq[ ekekc�^l kpepq̀ kq�] o[ k_ekcÀØ

×Y` pÃ� I� h̀ [ ok` _� qd` � ej ml oq[ k^` � l a� ] r _c` qekcÃ� mh[ kkekc� [ d` [ _Ã� [ k_� ^dl l pekc� nr [ heqv
j [ q̀ oe[ hp�qd[ q�pr mml oq�] l qd�h̀ [ okekc�[ k_�p[ à qvÀØ

×I�h̀ [ ok` _�[ ] l r q�^l hh̀ ^qekc�_l ^r j ` kqp�qd[ q�[ ò �k` ^` pp[ ov�al o�j v�] r pek` pp�[ k_�I�[ j �r pekc
qd[ q�gkl t h̀ _c` À�I�[ hpl �h̀ [ ok` _�[ ] l r q�j v�q[ u` p�[ k_�j v�oecdqpÃ�[ k_�I�[ j �j [ gekc�cl l _�r p̀
l a�qd[ q�ekal oj [ qel kÀØ

×Y` pÃ�qd` �h̀ ppl kp�t ` �h̀ [ ok` _�ek�qdep�^h[ pp�[ ò �] ` ekc�r p̀ _�ql �ej mol s` �l r o�] r pek` ppÃ�pr ^d
[ p�mol m̀ ohv�aehekc�q[ u` pÃ�g` ` mekc�ò h[ q̀ _�_l ^r j ` kqpÃ�] ` qq̀ o�[ _s` oqepekc�j ` qdl _p�ql �[ qqo[ ^q
j l ò �^deh_ò kÃ�h̀ [ okekc�[ ] l r q�q[ u` p�[ k_�^deh_�al l _�mol co[ j pÃ�] ` ^l j ekc�a[ j ehe[ o�t eqd�qd`
] r pek` pp�mh[ k�t ` ] peq̀ Ã�dl t �ql �mol m̀ ohv�ekq̀ o[ ^q�t eqd�^deh_ò k�t eqd�_ep[ ] eheqè pÃ�[ k_� j [ kv
l qd` o�r p̀ ar h�qdekcp�t ` �h̀ [ ok` _�ek�qdep�^h[ pp�qd[ q�t ` �t ehh�[ mmhv�ek�qd` �ar qr ò ÀØ



� �

To[ ekekc�S` oè pÂ�Pl pqçTo[ ekekc�Sr os` vp

Td` �STDPS�mol co[ j �ep�[ �^l dl oqç] [ p̀ _�h̀ [ okekc�j l _` hÀ�Pol se_` op�q[ g` �^l r op̀ p�t eqd�[ �^l dl oq
l a�mol se_` op�qd[ q�pd[ ò �qd` �p[ j ` � ^r hqr ò Ã� ` qdkê eqv� [ k_�h[ kcr [ c` À�Poel o�STDPS� ò ml oqp�d[ s`
decdhecdq̀ _� qd` � ^l kqekr ` _� k` ` _� al o� qo[ ekekc� [ k_� mol à ppel k[ h� _` s` hl mj ` kq� ek� [ � mol se_` oÛp
moej [ ov� h[ kcr [ c` Ã� ò ekal ô ekc� qd` � k` ` _� al o� ^l kqekr ` _� h[ kcr [ c` � pr mml oqpÀ� @__eqel k[ h
nr ` pqel kp�t ` ò �ek^hr _` _�ek�qd` �pr os` v�qdep�v` [ o�ql �r k_` opq[ k_�dl t �pl ^e[ h�pr mml oq�^l kqoe] r q̀ p
ql �h̀ [ okekc�ek�pd[ ò _�^r hqr o[ h�^l j j r keqè pÀ�

Pol se_` op�t ` ò �[ pg` _�ql �o[ q̀ �peu�pl ^e[ h�pr mml oq�pq[ q̀ j ` kqpÀ�Os` o[ hhÃ�� � « �l a�mol se_` op�pqol kchv
[ cò ` �l o�[ cò ` �qd[ q�pl ^e[ h�pr mml oq�ep�] ` k` aê e[ h�ql �qd` j �[ p�^deh_�^[ ò �mol se_` opÀ�
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To[ ekekc�S` oè pÂ�Pl pq�To[ ekekc�Sr os` vp
@aq̀ o�qd` �qo[ ekekc� p̀ oè pÃ�mol se_` op� t ` ò � [ pg` _�ql � ò ah̀ ^q� l k� qd` eo�gkl t h̀ _c` � l a� qd` � ^l r op̀
^l kq̀ kq�[ k_�o[ q̀ �qd` eo�m̀ ô ` es` _�gkl t h̀ _c` �] ` al ò �[ k_�[ aq̀ o�qd` �qo[ ekekc�p̀ oè p�l k�[ �p̂ [ h̀ �l a
� �ql �� �t eqd�� �] ` ekc�qd` �decd` pqÀ�Ok�[ s` o[ c` Ã�� � « �l a�mol se_` op�ek_ê [ q̀ _�qd[ q�qd` eo�gkl t h̀ _c`
ek^ò [ p̀ _�[ aq̀ o�qd` �qo[ ekekc�p̀ oè p�[ k_�m̀ ô ` es` _�gkl t h̀ _c` �ek^ò [ p̀ _�] v�[ k�[ s` o[ c` �l a��À� �
ml ekqp� ]̄ [ p̀ _�l k�[ �� çml ekq�p̂ [ h̀ °À
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To[ ekekc�S` oè pÂ�Om̀ kçDk_` _�E` ` _] [ ^g
@q� qd` � ` k_� l a� qd` � � � çt ` ` g� qo[ ekekc� p̀ oè pÃ� IRB� dl pq̀ _� [ � co[ _r [ qel k� ^` ò j l kvÃ� t d` ò
mol se_` op�ò ^` es` _� [ �^` oqeaê [ q̀ Ã�^[ j ` �ql c` qd` o�[ p� [ �^l j j r keqvÃ�[ k_�] ol r cdq�al l _�ql �pd[ ò À
Td` � ekeqe[ h� ` s[ hr [ qel k� mh[ k� ek^hr _` _� [ k� l mml oqr keqv� al o� [ � al ^r p� col r m� [ q� qd` � co[ _r [ qel kÃ
dl t ` s` oÃ�qd` �^r hqr o[ h�k[ sec[ ql o�pdeaq̀ _�qd` �nr ` pqel kp�ql �[ k�l khek` �al oj [ q�[ p�pd` �] ` hè s` _�qd`
mol se_` op� t l r h_� ] ` �d` peq[ kq�ql �pd[ ò �ek� [ k� l m̀ k�al or j À�Pol se_` op� t ` ò � [ pg` _� l m̀ kç̀ k_` _
nr ` pqel kp�ql �] ` qq̀ o�r k_` opq[ k_�t d[ q�qd` v�h̀ [ ok` _�_r oekc�qd` �qo[ ekekc�p̀ oè pÃ�t d[ q�[ __eqel k[ h
pr mml oq� ep� k` ` _` _� [ k_� qd` � ej ml oq[ k^` � l a� [ � ^l dl oqç] [ p̀ _� j l _` hÀ� Td` eo� [ kpt ` op� t ` ò
ò ^l o_` _Ã�pr j j [ oex` _�[ k_�pl j ` �l a�qd` eo�r kenr ` �m̀ opm̀ ^qes` p��[ ò �decdhecdq̀ _�] ` hl t À
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To[ ekekc�S` oè pÂ�Om̀ kçDk_` _�E` ` _] [ ^g
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To[ ekekc�S` oè pÂ�Om̀ kçDk_` _�E` ` _] [ ^g
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Os` o� qd` � ^l r op̀ � l a� qd` � mol co[ j Ã� mol se_` op� d[ _� j r hqemh̀ � l mml oqr keqè p� ql � m[ oqê em[ q̀ � ek� �Â�
] r pek` pp� ^l [ ^dekcÀ� Pol se_` op� t ` ò � ` k^l r o[ c` _� ql � p̀ ` g� pr mml oq� al o� qd` � ] r pek` pp� mo[ ^qê ` p
qd` v� t [ kq̀ _�ql �pqò kcqd` k� [ k_�ql � t l og� t eqd�qd` �^r hqr o[ h�k[ sec[ ql o� l k�pqo[ q̀ cè p�ql � [ ^dè s`
qd` eo�] r pek` pp�cl [ hpÀ�

Td` �^r hqr o[ h�k[ sec[ ql o�d` hm̀ _�[ hh�� � �mol se_` op�[ mmhv�al o�qd` �S[ k�Cè cl �El r k_[ qel k�¯SCE°�co[ kq
[ k_�^l j mh̀ q̀ �[ �] r pek` pp�mh[ k�[ p�m[ oq�l a�qd` �[ mmhê [ qel k�mol ^` ppÀ�SCE�d[ p�ar k_` _�moel o�STDPS
mol co[ j p�[ k_�d[ p�] ` ` k�[ �j ` j ] ` o�l a�qd` �STDPS�h̀ [ _` opdem�q̀ [ j À�Pol se_` op�t ` ò �` hece] h̀ �ql
[ mmhv�al o� r m�ql �ô� � � � �al o�qd` eo�^deh_�^[ ò � ] r pek` ppÃ� [ k_�qd` �ekq̀ k_` _� r p̀ � l a�qd` �ar k_p� t [ p
_` q[ eh̀ _�ek�qd` eo�] r pek` pp�mh[ kpÀ�@q�ò ml oqekc�qej ` Ã�co[ kq�[ mmol s[ h�t [ p�pqehh�m̀ k_ekcÀ�

Td` �] r pek` pp�mh[ kp�t ` ò �[ k[ hvx` _�[ k_�pej eh[ o�qd` j ` p�t ` ò �al r k_À�Pol se_` op�_` p̂ oe] ` _�pdl oqç
q̀ oj � cl [ hp�qd[ q�ek^hr _` _�ej j ` _e[ q̀ � k` ` _p�ql � ` kd[ k^` � qd` eo� ^deh_� ^[ ò � ` kseol kj ` kqÀ�Td` p̀
k` ` _p�ek^hr _` _�ar okeqr ò Ã�^[ o�p̀ [ qpÃ�` _r ^[ qel k[ h�ql vpÃ�l r q_l l o�` nr emj ` kqÃ�[ k_�^l j mr q̀ op�[ k_
moekq̀ op� al o� qd` eo� m̀ opl k[ h� l aaê ` À� Pol se_` op� [ hpl � _ep̂ r pp̀ _� qd` � k` ` _� al o� j l ò � ò pl r ô ` p� ql
d` hm�qd` j �j [ og` q�qd` eo�] r pek` ppÃ�ek^hr _ekc�qd` �[ ] eheqv�ql �moekq�] r pek` pp�^[ o_p�[ k_�ahv` opÀ�Ll kcç
q̀ oj � cl [ hp� l aq̀ k� ek^hr _` _� ek^ò [ pekc� ` kol hhj ` kq� [ k_� ` um[ k_ekc� qd` eo� hê ` kp̀ � ^[ m[ ^eqvÀ� Tl
pr mml oq�qd` � ` um[ kpel k� l a�qd` eo� ] r pek` ppÃ�mol se_` op�kl q̀ _�qd[ q�qd` v� t ehh� [ hpl �k` ` _�ql �deò � [ k
[ ppepq[ kq�[ k_�j l s` �ql �[ �h[ oc` o�dl j ` �l o�[ m[ oqj ` kqÀ�

Td` � ^r hqr o[ h� k[ sec[ ql o� [ hpl � d` hm̀ _� al r o� mol se_` op� pr ^^` ppar hhv� ^l j mh̀ q̀ � qd` � mol ^` pp� ql
ek^ò [ p̀ �qd` eo�hê ` kp̀ �^[ m[ ^eqv�aol j � ` ecdq�^deh_ò k�ql � � � �^deh_ò k� [ k_�al r o�mol se_` op� t ` ò �ek
qd` � mol ^` pp� l a� ek^ò [ pekc� qd` eo� hê ` kp̀ � ^[ m[ ^eqv� [ q� ò ml oq� qej ` À� @__eqel k[ hhvÃ� qt l � mol se_` op
[ mmhè _� [ k_� ò ^` es` _� [ � ] r pek` pp�^ò _eq�^[ o_�ql �d` hm� ` pq[ ] hepd�qd` eo�^ò _eq� [ k_� l k` �mol se_` o
ej mol s` _�qd` eo�^ò _eq�p̂ l ò À�

Td` � ^r hqr o[ h� k[ sec[ ql o� [ hpl � ` k^l r o[ c` _� mol se_` op� ql � m[ oqê em[ q̀ � ek� qd` � hl ^[ h� EBB� k` qt l og
mol co[ j pÀ� Av� qd` � ` k_� l a� qd` � mol co[ j Ã� qt l � j l ò � mol se_` op� peck` _� r m� ql � ò ^` es` � B@BEP
] ` k` aeqpÃ� � � � mol se_` op� fl ek` _� qd` � SCQPI� mol co[ j � [ k_� � � � mol se_` op� fl ek` _� qd` � B@� DBD
Wl ogal ô ` � R̀ cepqovÀ� Ukal oqr k[ q̀ hvÃ� ek� O^ql ] ` o� � � � � Ã� qd` � B@� DBD� Wl ogal ô ` � R̀ cepqov
` um̀ oè k^` _�peckeaê [ kq�à _` o[ h�ar k_ekc�^r qp�[ k_�qd` �pq[ q̀ t e_` �pvpq̀ j �ep�kl �hl kc` o�l m̀ o[ qekcÀ
Tdep� ep� [ � peckeaê [ kq� hl pp� ql � qd` � � � � mol se_` op� qd[ q� fl ek` _� [ k_� t ` ò � q[ gekc� [ _s[ kq[ c` � l a� qd`
mol à ppel k[ h�_` s` hl mj ` kq�[ s[ eh[ ] h̀ �ql �qd` j À�@__eqel k[ hhvÃ�qd` �mol se_` op�fl ek` _�] ` ^[ r p̀ �qd` v
t ` ò �[ kqê em[ qekc�ar qr ò �pqem̀ k_�l mml oqr keqè pÃ�dl t ` s` o�qd` ò �ep�kl �ej j ` _e[ q̀ �mh[ k�ql �ò k` t
qd` �pqem̀ k_�mol co[ j pÀ

� �

Ar pek` pp�Bl [ ^dekcÂ�Br hqr o[ h�N[ sec[ ql o
R` ml oq̀ _�C[ q[

����



Os` o[ hh�Ij m[ ^qÂ�Pò �[ k_�Pl pqçPol co[ j �C[ q[
Pol se_` o� ` kol hhj ` kq� t [ p� j ` [ pr ò _�m̀ oel _ê [ hhv�qdol r cdl r q�qd` �mol co[ j À�Pol se_` op� ò ml oq̀ _
qd` eo�^r oò kq�` kol hhj ` kq�[ k_�qd` �_` peò _�kr j ] ` o�l a�^deh_ò k�qd` v�t l r h_�heg` �ql �d[ s` �` kol hh̀ _À
Nek` qvçaes` � m̀ ô ` kq� k̄* � � °� l a� mol se_` op� ò ml oq̀ _� qd` eo� _` peò _� ^[ m[ ^eqv� [ ] l s` � qd` eo� hê ` kp̀
^[ m[ ^eqv� ek_ê [ qekc� qd[ q� j l pq� mol se_` op� t [ kq� ql � j [ uej ex` � ` kol hhj ` kq� t eqd� j r hqemh̀ � pdeaqp� l a
^deh_ò k�qdol r cdl r q�qd` eo�_[ vÀ�

Tdeoqvç̀ ecdq� mol se_` op� d[ _� ^deh_ò k� ` kol hh̀ _� [ q� ekq[ g` À� Tt l � mol se_` op� _e_� kl q� d[ s` � ^deh_ò k
` kol hh̀ _� [ q�ekq[ g` � [ k_�_e_�kl q�` kol hh� [ kv�^deh_ò k�_r oekc�qd` �mol co[ j �m̀ oel _À�Eol j �O^ql ] ` o
� � � � � qdol r cd� Nl s` j ] ` o� � � � � Ã� ` kol hhj ` kq� ek^ò [ p̀ _� ] v� � « À� Seuq̀ ` k� mol se_` op� �̄ � « °
ek^ò [ p̀ _� qd` eo� ` kol hhj ` kq� [ k_� [ kl qd` o� � � � �̄ � « °� pr pq[ ek` _� qd` eo� ` kol hhj ` kqÀ� Pol se_` op
ek^ò [ p̀ _�qd` �kr j ] ` o�l a�^deh_ò k�[ ^ol pp�al r o�[ c` �col r mpÃ��m[ oqçqej ` �p̂ dl l hç[ c` �^deh_ò kÃ�m[ oqç
qej ` � mò p̂ dl l h̀ opÃ� m[ oqçqej ` � eka[ kqp� [ k_� ar hhçqej ` � eka[ kqpÀ� Td` � ql q[ h� kr j ] ` o� l a� ar hhçqej ` � ¯ET°
^deh_ò k�_` ^ò [ p̀ _�] v�� « �[ k_�qd` �ql q[ h�kr j ] ` o�l a�m[ oqçqej ` �¯PT°�^deh_ò k�ek^ò [ p̀ _�] v�� � « À�

Tl �r k_` opq[ k_�qd` �ej m[ ^q�l a�` kol hhj ` kq�l k�mol se_` o�ek^l j ` Ã�qd` �[ s` o[ c` �j l kqdhv�` pqej [ q̀ _
qr eqel k�ek^l j ` � t [ p� ^[ ĥ r h[ q̀ _� [ q�ekq[ g` � [ k_� [ q�qd` � ` k_� l a�qd` �mol co[ j � r pekc�qd` � j [ uej r j
ò ej ] r op̀ j ` kq�o[ q̀ �al o�EBBp�ek�S[ k�Cè cl �Bl r kqvÀ�Td` �^d[ kc` �ek�` kol hhj ` kq�aol j �ekq[ g` �ql
qd` � ` k_� l a�mol co[ j � ` nr [ q̀ _�ql � [ k� ` pqej [ q̀ _�ek^ò [ p̀ �ek� [ s` o[ c` � j l kqdhv�qr eqel k�ek^l j ` � l a
ô� � � À� � Ã�l o�[ k�[ s` o[ c` �ek^ò [ p̀ �ek�v` [ ohv�qr eqel k�ek^l j ` �l a�ô� Ã� � � À� � �m̀ o�mol se_` oÀ

PT�* �m[ oqçqej `
ET�* �ar hhçqej `



Os` o[ hh�Ij m[ ^qÂ�Pò �[ k_�Pl pqçPol co[ j �C[ q[

Pol se_` o� ] r pek` pp� ^d[ o[ ^q̀ oepqê p� t ` ò � [ c[ ek� ^l hh̀ ^q̀ _� [ q� qd` � ` k_� l a� qd` � mol co[ j À� Pò � [ k_
ml pq�mol co[ j �_[ q[ �t [ p�^l j m[ ò _�ql �pdl t �^d[ kc` p�ql �mol se_` o�] r pek` pp�mo[ ^qê ` pÀ

@hh�� � �mol se_` op�qd[ q�d[ _�^deh_ò k�` kol hh̀ _�m[ oqê em[ q̀ _�ek�qd` �hl ^[ h�pr ] pe_v�mol co[ j p�[ k_�_e_
kl q�d[ s` �a[ j ehè p�` kol hh̀ _�qd[ q�m[ e_�moes[ q̀ hvÀ�Av�qd` �` k_�l a�qd` �mol co[ j Ã�m[ oqê em[ qel k�ek�qd`
hl ^[ h�pr ] pe_v�mol co[ j p�ek^ò [ p̀ _À

Pol se_` op�t ` ò �[ pg` _�[ q�ekq[ g` �[ k_�[ q�qd` �` k_�l a�qd` �mol co[ j �ea�qd` eo�ek^l j ` �t l r h_�ek^ò [ p̀ Ã
_` ^ò [ p̀ � l o� pq[ v� qd` � p[ j ` À� Os` o[ hhÃ� qd` � j [ fl oeqv� l a� mol se_` op� p[ e_� qd` eo� ek^l j ` � t l r h_
ek^ò [ p̀ Ã�] l qd�[ q�ekq[ g` � �̄ � « Ä�k* � � °�[ k_�[ q�qd` �` k_�l a�qd` �mol co[ j � �̄ � « Ä�k* � � °À�Td` ò �t [ p�kl
^d[ kc` �ek�qd` �kr j ] ` o�l a�mol se_` op�qd[ q�aeh̀ _�q[ u` p�al o�qd` eo�] r pek` ppÃ�l k` �[ __eqel k[ h�mol se_` o
d[ _� [ �pvpq̀ j �al o� ] r _c` qekc� [ k_�^[ pdahl t Ã�mol se_` op�_e_�kl q� ò ml oq�q[ gekc� l k� [ kv� ] [ _�_` ] q
[ k_�qt l �mol se_` op�d[ _�aek[ k^e[ h�ò p̀ os` p�l o�[ �p[ sekcp�[ ^^l r kqÀ

Bdeh_� B[ ò � M[ k[ c` j ` kq� Svpq̀ j � ¯BBMS°� ep� [ � pl aqt [ ò � [ mmhê [ qel k� qd[ q� d` hmp� ^deh_� ^[ ò
mol se_` op� [ r ql j [ q̀ �qd` eo� ] r pek` pp� l m̀ o[ qel kpÀ�@q�ekq[ g` Ã� � � « � k̄* � � °� l a�mol se_` op�r p̀ �BBMS
[ k_�[ q�qd` �` k_�l a�qd` �mol co[ j Ã�� � « � k̄* � � °�l a�mol se_` op�r p̀ �BBMSÀ�Sl j ` �l a�qd` �hl ^[ h�pr ] pe_v
^l kqo[ ^ql op� r p̀ � B[ ò Bl kk` ^q� ql � j [ k[ c` � ^deh_� [ qq̀ k_[ k^` � [ k_� ò ^` es` � pr ] pe_ex` _
ò ej ] r op̀ j ` kqpÀ�Pol se_` op� [ ò � ò nr eò _�ql � pr ] j eq�qej ` pd` ` qp� r pekc�B[ ò Bl kk` ^qÃ� ] r q� j r pq
m[ v� [ __eqel k[ h� à ` p� ql � r p̀ � l qd` o� à [ qr ò p� l a� qd` � pl aqt [ ò � [ k_� qd` p̀ � à ` p� [ ò � l aq̀ k� ^l pq
mol de] eqes` À� Pol se_` op� qd[ q� r p̀ � BBMS� al o� m[ vol hh� [ ò � r pekc� qd` � aò ` � à [ qr ò � k` ` _` _� al o� qd`
pr ] pe_v�ò ej ] r op̀ j ` kqpÀ

����



Os` o[ hh�Ij m[ ^qÂ�Pò �[ k_�Pl pqçSr os` v�R` pr hqp

Pol se_` op�t ` ò �[ pg` _�ql �o[ q̀ �qd` eo�^l kae_` k^` �ek�ej mh̀ j ` kqekc�] r pek` pp�mo[ ^qê ` p�moel o�ql �qd`
pq[ oq�l a�qd` �mol co[ j �ek�qd` �k` ` _p�[ pp̀ ppj ` kq�pr os` v�[ k_�[ q�qd` �` k_�l a�qd` �mol co[ j �ek�[ �ml pq
p[ qepa[ ^qel k� pr os` vÀ� Os` o[ hhÃ� qd` � m̀ ô ` kq[ c` � l a� mol se_` op� qd[ q� t ` ò � Øs` ov� ^l kae_` kqØ� l o
×̂ l kae_` kqØ� ek� ` [ ^d� l a� qd` � j ` [ pr ò _� ] r pek` pp� mo[ ^qê ` p� ek^ò [ p̀ _À� @q� ml pq� mol co[ j Ã� l k
[ s` o[ c` Ã� � � « � l a� mol se_` op� t ` ò � Øs` ov� ^l kae_` kqØ� l o� ×̂ l kae_` kqØ� l k� [ hh� ] r pek` pp� mo[ ^qê ` pÀ
Seuq̀ ` k� m̀ ô ` kq� j l ò � mol se_` op� t ` ò � ×s` ov� ^l kae_` kqØ� l o� ×̂ l kae_` kqØ� ek� ^ò [ qekc� ^l kqo[ ^qpÃ
ml hê è pÃ�[ k_�or h̀ p�[ k_�� � « �j l ò �mol se_` op�t ` ò �×s` ov�^l kae_` kqØ�l o�×̂ l kae_` kqØ�ek�[ ^^` ppekc
[ k_�m[ oqê em[ qekc�ek�SCQPIÀ�



Os` o[ hh�Ij m[ ^qÂ�Pl pqçS[ qepa[ ^qel k�Sr os` v

Td` � ml pq� p[ qepa[ ^qel k� pr os` v� [ hpl � [ pg` _� mol se_` op� ql � o[ q̀ � qd` eo� p[ qepa[ ^qel k� t eqd� STDPS� [ k_
mol se_` �l m̀ kç̀ k_` _�à ` _] [ ^g�[ ] l r q�qd` eo�` um̀ oè k^` �ek�qd` �mol co[ j À�Os` o[ hhÃ�qd` �mol se_` op
t ` ò �p[ qepaè _�t eqd�qd` �d` hm�qd` v�ò ^` es` _À�Ok�[ s` o[ c` Ã�� � « �l a�mol se_` op�Øpqol kchv�[ cò ` Ø�l o
×[ cò ` Ø�t eqd�qd` �] ` hl t �p[ qepa[ ^qel k�pq[ q̀ j ` kqpÀ

����



Os` o[ hh�Ij m[ ^qÂ�Pl pqçS[ qepa[ ^qel k�Sr os` v

Pol se_` op� t ` ò � [ hpl � [ pg` _� [ � p̀ oè p� l a� nr ` pqel kp� [ hhl t ekc� al o� l m̀ kç̀ k_` _� à ` _] [ ^gÀ� Td`
mol se_` op� _` p̂ oe] ` _� t d[ q� qd` v� h̀ [ ok` _� aol j � qd` � mol co[ j Ã� qd` eo� l kcl ekc� k` ` _p� ql � ej mol s`
qd` eo� ] r pek` pp� [ k_� qd` eo� l s` o[ hh� p[ qepa[ ^qel k� t eqd� qd` � ^l kq̀ kq� l a� qd` � qo[ ekekc� p̀ oè p� [ k_� qd`
^r hqr o[ h�k[ sec[ ql o�qd[ q�h̀ _�qd` j �qdol r cd�qd` �mol co[ j À

����
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�R� �̀a�h� �̀ �̂q�e�l �k�p���¢
�R� �̀ �̂l �j �j � �̀k�_�[�q�e�l �k�p
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K` v�Eek_ekcp
@hh�� � �mol se_` op�t ol q̀ �[ �] r pek` pp�mh[ k�[ k_�[ mmhè _�al o�qd` �SCE�Fo[ kqÀ�@q�ò ml oqekc�qej ` Ã
co[ kq�[ mmol s[ h�t [ p�pqehh�m̀ k_ekcÀ�

Dkol hhj ` kq�ek^ò [ p̀ _�] v�� « À

� � « � l a� mol se_` op� ek^ò [ p̀ _� l o� pr pq[ ek` _� qd` eo� ` kol hhj ` kq� �̄ � mol se_` op� [ ò � pqehh� t l ogekc
ql t [ o_p�` kol hhekc�qd` eo�aeopq�^deh_°À

Pol se_` o� ò ml oq̀ _� _` peò _� ^[ m[ ^eqv� t [ p� � � � � [ q� ekq[ g` À� Pol se_` o� ^[ m[ ^eqv� ] [ p̀ _� l k� qd`
qvm̀ � l a�hê ` kp̀ �d` h_� [ q�ekq[ g` �ep� � � � À�@hj l pq� [ hh� l a�qd` �mol se_` op� �̄ � « Ä�k* � � °� ò ml oq̀ _� [
_` peò _� ^[ m[ ^eqv� qd[ q� ` u^` ` _` _� qd` eo� hê ` kp̀ � ^[ m[ ^eqv� [ k_� ces` k� qd[ q� � � « � l a� mol se_` op
t l og� kl kçqo[ _eqel k[ h� dl r opÃ� mol se_` op� t [ kq� ql � j [ uej ex` � qd` eo� p̂ d` _r h̀ p� [ k_� ` kol hh
^deh_ò k�ek�j r hqemh̀ �pdeaqp�ql �ek^ò [ p̀ �ò s` kr ` À

� � « � l a�mol se_` op�pqol kchv� [ cò ` � l o� [ cò ` �qd[ q�qd` �qo[ ekekc� t [ p�d` hmar hÃ�ekal oj [ qel k� t [ p
mò p̀ kq̀ _�^h̀ [ ohvÃ�[ k_�j [ q̀ oe[ h�t [ p�ò h̀ s[ kqÀ

Os` o[ hhÃ�� � « �l a�mol se_` op�pqol kchv�[ cò ` �qd[ q�pl ^e[ h�pr mml oq�ep�] ` k` aê e[ h�ql �qd` j �[ p�^deh_
^[ ò �mol se_` opÀ

� � « �l a�mol se_` op�ò ml oq̀ _�qd` eo�gkl t h̀ _c` �ek^ò [ p̀ _�l k�qd` �^l r op̀ �l ] f̀ ^qes` pÀ

� � « � l a� mol se_` op� pqol kchv� [ cò ` � l o� [ cò ` � qd[ q� qd` v� t ` ò � p[ qepaè _� t eqd� qd` � STDPS
mol co[ j À

�� � mol se_` op� fl ek` _� SCQPIÀ� Tdep� ep� qd` � h[ oc` pq� pekch̀ � ek^ò [ p̀ � ek� m[ oqê em[ qel k� l a� SCQPI
aol j �[ �^l dl oq�l a�STDPS�m[ oqê em[ kqpÀ

� � �mol se_` op�fl ek` _�qd` �DBD�Wl ogal ô ` �R̀ cepqovÀ�@hqdl r cd�qd` �t l ogal ô ` �ò cepqov�t ` ] peq̀
[ k_� l khek` � pr mml oq� [ ò � kl � hl kc` o� ek� l m̀ o[ qel kÃ� qd` � mol se_` opÛ� pqol kc� ekq̀ ò pq� ek
m[ oqê em[ qekc�_` j l kpqo[ q̀ p�qd` eo�^l j j eqj ` kq�ql �qd` eo�ol h̀ p�[ p�[ �^deh_�^[ ò �mol se_` op�[ k_
qd` eo�_` _ê [ qel k�ql �^l kqekr ` _�h̀ [ okekc�qdol r cd�mol à ppel k[ h�_` s` hl mj ` kqÀ��

����



R` ah̀ ^qel kp�¦ �R` ^l j j ` k_[ qel kp
Pol co[ j �Ij mh̀ j ` kq[ qel k

Td` �^r hqr o[ h�k[ sec[ ql o�al ^r p̀ _�l k�d` hmekc�qd` �mol se_` op�^l j mh̀ q̀ �] r pek` pp�mh[ kp�[ k_�qd`
[ mmhê [ qel k�al o�^[ meq[ h�ar k_ekcÀ�Er qr ò �] r pek` pp�^l [ ^dekc�^l r h_�ek^hr _` �d` hmekc�mol se_` op
pqò kcqd` k� qd` eo� aek[ k^e[ h� d` [ hqd� ] v� ` k^l r o[ cekc� qd` � r p̀ � l a� [ k� l m̀ o[ qekc� ] r _c` q� [ k_
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t d[ q�qd` v�h̀ [ ok` _Ã�t d[ q�qd` v�dl m̀ �ql �c[ ek�aol j �ar qr ò �mol co[ j pÃ�[ k_�dl t �qd` v�^[ k�[ mmhv
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pvpq̀ j � t [ p� kl q� j l ò � ] r o_` kpl j ` � l k� qd` � ^r hqr o[ h� k[ sec[ ql o� [ k_� mol se_` oÀ� Ik_ese_r [ h
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ea�^d[ kc` p�l ^^r oò _À�Iq�ep�ò ^l j j ` k_` _�qd[ q�qd` �` s[ hr [ ql op�^l kqekr ` �ql �r p̀ �Qr [ hqoê p�[ k_
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