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·̈�­·��·Í�°�¤®µª·�¥µ΅¥�°�Â�n�
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���¸É�����Î�µ
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��
¦³��Á«¦¬��·�
¦³��­�́�¤
¦³���µ¦Á¤º°�
¦³���µ¦«¹�¬µ��

£µ¡�̧É�����¦°��ªµ¤�¦³�́��¦·��-RKQVWRQ����
�� °��r�¦³�°�Â¨³�����°��r�¦³�°�°��r�¦³�°�­µ¤µ¦��Î�µÅ�Ä�oÁ�}�°�Â¨³Á�¦̧¥�Á�̧¥��¹É��³Å�µ¦�¦·®µ¦Â¨³�µ¦�́���́�«¹�¬µÂ¨³�́��·�¤�»�¦°���ª»��°�­�µ�́�°»�¤«¹�¬µÁ°����̧�Â¨³®́ª®�oµ£µ��¦³�µ¦�Á¦̧¥��µ¤ Î̈�µ�

���
��­�

���µ¦�¦·®µ¦
¤®µ�Â¨�́�¬³ �ªµ¤¦¼o�ªµ¤­µ¤µ¦��°�¤®µ�´��·�
­¤¦¦��³¤®µ�´��·��¦·®µ¦�µ¦«¹�¬µ

¦³��Á«¦¬��·�¦³��­´��¤

�Î�µ�µ�
�ªµ¤¡¹�

­µ�µª·�µ�¦·®µ¦�µ¦«¹�¬µ
�°µ�µ¦¥r��¨�µ���·­·���´�«¹�¬µ
�´ª�j°� �¦³�ª��µ¦����� �¨�
¦³���µ¦«¹�¬µ

·��µ¦¡́��µ�́��̧�»�£µ¡�µ¦�́�«¹�¬µ­µ�µª·�µ�µ¤®µ�́��·����¡́��µ�µ��¦°��µ¦¡́��µ�́�����
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��
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��
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��
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x ¡́��µ�́��̧¦ª¤��Ã�¥�µ¦­́¤£µ¬�r�ªµ¤�·�Á®È��°��¼o�¦��»�ª»�·�Î�µ�ª�����nµ��Ä�oÂ��­́¤£µ¬�r�¹É�Ã�¦�­¦oµ���·��¨µ¥Á�d�x �Î�µ�o°¤¼¨�̧ÉÅ�o�µ��µ¦­́¤£µ¬�r�¼o�¦��»�ª»�·�¤µ­¦oµ�Á�}�Â��­°��µ¤Á¡ºÉ°�µ¤�¼oÁ�̧É¥ª�µ����Î�µ�ª����� �nµ��Ä��oµ��ªµ¤�¦��°��́��̧¦ª¤�́Ê��o°Á­�°Â�³¤µª·Á�¦µ³®r­¦»��¦³Á¤·��ªµ¤Á�}�Å�Å�o�°�Á���r�¦³Á¤·��»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�
£µ¡�¸É������´Ê��°��µ¦ª·�´¥¦³¥³�¸É���
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���
�µ��µ¦µ��̧É� �� �nµÁ�¨̧É¥�ªµ¤�·�Á®È��°��¼oÁ�̧É¥ª�µ�Á�̧É¥ª�́��ªµ¤Á®¤µ³­¤�°��́��̧��»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ� ¦³�́��¦·��µ¤®µ�́��·�� °��r�¦³�°��oµ��µ¦Á¦̧¥��µ¦­°�Â¨³�µ¦�¦³Á¤·��¨��»��o°¤̧�nµÁ�¨̧É¥�¤µ��ªnµ������­nª��ªµ¤Á�}�Å�Å�oÄ��µ¦�Î�µÅ�Ä�oÁ�È��o°¤¼¨�¤̧�nµÁ�¨̧É¥��́Ê�Â�n�������¹Ê�Å���»��o°

�µ¦µ��̧É�����nµÁ�¨̧É¥�ªµ¤�·�Á®È��°��¼oÁ�̧É¥ª�µ�Á�̧É¥ª�́��ªµ¤Á®¤µ³­¤Â¨³�ªµ¤Á�}�Å�Å�o�°��́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·� °��r�¦³�°��oµ��»�£µ¡�·­·���́�«¹�¬µ�Â¨³¤®µ�́��·�
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, , , , , , , , , , , ,
����¤̧¦³��Á�¥Â¡¦n�¨�µ�ª·�µ�µ¦�°�°µ�µ¦¥r°¥nµ��́Éª�¹� 3 , , , , , , , 3 3 , ,����­µ�µª·�µ¤̧�µ¦�¦³Á¤·��µ¦­°��°�°µ�µ¦¥r°¥nµ�Á�}��µ��µ¦�»�£µ��µ¦«¹�¬µ 3 3 3 3 3 3 3 3 3 3 3 3

���



���
�̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�
�µ¦µ�
 °��r�¦³�°��oµ��»�£µ¡°µ�µ¦¥r���n°�

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��»�£µ¡°µ�µ¦¥r � � � � � � � � � �� �� �������Î�µ�ª��»�ª·�́¥£µ¥Ä�­�µ�́�Ã�¥Á�¨̧É¥�̧É°µ�µ¦¥rÄ�­µ�µª·�µÅ�o¦́��Ä�¦°�����e , , , 3 3 , , , , 3 , ,
�����Î�µ�ª��́ÉªÃ¤�Á�¨̧É¥�n°­́��µ®r�°�°µ�µ¦¥r�̧É­°�Ä�­µ�µª·�µ 3 3 3 3 3 3 3 3 3 3 3 3
�����Î�µ�ª�¦µ�ª́¨�¨�µ�ª·�µ�µ¦®¦º°�µ�ª·�́¥Ã�¥Á�¨̧É¥�̧É°µ�µ¦¥rÄ�­µ�µª·�µÅ�o¦́���µ��µ¦¡·�µ¦�µÃ�¥��³�¦¦¤�µ¦Ä�¦°�����e

, , , , , , , , 3 3 , ,
����®o°��Î�µ�µ��°�°µ�µ¦¥r¤̧�{��́¥Â¨³­£µ¡Âª� ö°¤�̧ÉÁ°ºÊ°�n°�µ¦�Î�µ�µ�Â¨³Ä®o�Î�µ�¦¹�¬µ 3 3 3 3 3 3 3 3 3 3 3 3
����¤̧¦³���µ¦¦́�­¤́�¦°µ�µ¦¥rÁ¡ºÉ°Á¡·É¤Ã°�µ­�µ¦�́�Á º̈°�°µ�µ¦¥r�̧É¤̧�»�£µ¡ � � � � � � � � � � � �
�����Î�µ�ª����ªµ¤�µ�ª·�µ�µ¦Ã�¥Á�¨̧É¥�n°�e�°�°µ�µ¦¥r�̧É̈ �Ä�ªµ¦­µ¦�nµ��¦³Á�« 3 , , , , , , , , , , , ���



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��»�£µ¡°µ�µ¦¥r���n°�

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��»�£µ¡°µ�µ¦¥r � � � � � � � � � �� �� ������¤̧�Î�µ�ª�°µ�µ¦¥r�n°�Î�µ�ª��́�«¹�¬µÁ�}�Å��µ¤Á���r¤µ�¦�µ��°���ª� , , 3 , , , , , , 3 , ,
�����Î�µ�ª��¦́Ê�Ã�¥Á�¨̧É¥�n°�e�°�°µ�µ¦¥rÄ�­µ�µª·�µ�̧ÉÁ�oµ¦nª¤�¦³�»¤®¦º°­́¤¤�µ�µ¦ª·�́¥�µ��µ¦«¹�¬µ¦³�́��µ�·®¦º°¦³�́��µ�µ�µ�·

3 3 3 3 3 3 3 3 3 3 3 3
�����Î�µ�ª��µ�ª·�́¥Á�¨̧É¥�°�°µ�µ¦¥rÄ�­µ�µª·�µ�̧ÉÅ�o¦́��µ¦Á�¥Â¡¦n��̧¡·¤¡r�Â¨³Á­�°Ä��µ¦�¦³�»¤­́¤¤�µ�µ�ª·�µ�µ¦¦³�́��µ�·®¦º°¦³�́��µ�µ�µ�·Ä�¦°�����e

3 , , , , , , , , , , ,
��� �Î�µ�ª��eÁ�¨̧É¥���¦³­��µ¦�r�Ä��µ¦­°�¦³�́��́��·�«¹�¬µ�°�°µ�µ¦¥rÄ�­µ�µª·�µ� 3 3 3 3 3 3 3 3 3 3 3 3
�����Î�µ�ª�®�́�­º°ª·�µ�µ¦®¦º°�Î�µ¦µÃ�¥Á�¨̧É¥�̧É¤̧°µ�µ¦¥rÄ�­µ�µª·�µÁ�}��ºÉ°Â¦���)LUVW�$XWKRU��Ä�¦°�����e , , 3 , , , , , , 3 , ,
�����Î�µ�ª��́ÉªÃ¤�­°�Á�¨̧É¥�n°­́��µ®r�°�°µ�µ¦¥r�̧É­°�Ä®oÂ�n­�µ�́�°ºÉ���¡·Á«¬� 3 3 3 3 3 3 3 3 3 3 3 3

���



���
�µ��µ¦µ��̧É� ��� ¡�ªnµ� �¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ� ¦³�́��¦·��µ¤®µ�́��·�� °��r�¦³�°��oµ��»�£µ¡°µ�µ¦¥r� Å¤n¤̧¤®µª·�¥µ΅¥Ä��̧É�Î�µÁ�·��µ¦�µ¤�́��̧�»�£µ¡�¦��»��́��̧�́��̧�̧É�»�¤®µª·�¥µ΅¥�Î�µÁ�·��µ¦�µ¤Á���r�»�£µ¡��º°���o°���°µ�µ¦¥rÅ�o¦́��µ¦Â�n��́Ê�Ä®oÁ�}��̧É�¦¹�¬µ°¥nµ�Á�}��µ��µ¦�µ�­�µ�́�°ºÉ�� � �o°� ��� ­µ�µª·�µ¤̧�µ¦�¦³Á¤·��¨�µ¦­°��°�°µ�µ¦¥r°¥nµ�Á�}��µ��µ¦�»�£µ��µ¦«¹�¬µ� �o°� ��� �Î�µ�ª��́ÉªÃ¤�­°�Ä�­µ�µª·�µ�°�°µ�µ¦¥r¤̧�ªµ¤Á®¤µ³­¤� �o°� ��� ®o°��Î�µ�µ�¤̧�{��́¥Âª� ö°¤�̧ÉÁ°ºÊ°�n°�µ¦�Î�µ�µ�Â¨³Ä®o�Î�µ�¦¹�¬µ� �o°� ���°µ�µ¦¥rÅ�oÁ�oµ¦nª¤­́¤¤�µ�µ¦ª·�́¥¦³�́��µ�·�Â¨³¦³�́��µ�µ�µ�·���o°����°µ�µ¦¥r­nª�¤µ�Ä�­µ�µª·�µ¤̧�¦³­��µ¦�rÄ��µ¦­°�¦³�́��́��·�«¹�¬µ��o°����°µ�µ¦¥r¤̧�́ÉªÃ¤�­°�Ä�­�µ�́�°ºÉ��́��̧�̧É�»�¤®µª·�¥µ΅¥Å¤nÅ�o�Î�µÁ�·��µ¦�µ¤Á���r�́��̧�»�£µ¡�º°��o°�����µ�ª·�́¥Á�¨̧É¥�n°Å��°�°µ�µ¦¥r��o°����¦µ�ª́¨�¨�µ�ª·�µ�µ¦�̧É°µ�µ¦¥rÅ�o¦́��Â¨³�o°�����µ�ª·�́¥�̧ÉÅ�o¦́�Á�·�Ä®o�Î�µÁ­�°Ä��µ¦�¦³�»¤­́¤¤�µ�µ�ª·�µ�µ¦



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ�®΅�­¼�¦

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ�®΅�­¼�¦ � � � � � � � � � �� �� �����­µ�µª·�µ¤̧�µ¦�¦³Á¤·��¦́��¦»�®΅�­¼�¦°¥nµ�Á�}��µ��µ¦��»��Ç����e , , , 3 3 , , , 3 , 3 3
���¤̧�µ¦�́��Î�µ¦µ¥�µ��µ¦�¦³Á¤·���Á°��°�­µ�µª·�µ , 3 3 3 3 3 3 3 3 3 3 3����Î�µ�ª�ª·�µÁ º̈°��̧ÉÁ�d�Ä®o�́�«¹�¬µ¨��³Á�̧¥�Á¦̧¥�Å�o 3 3 3 3 3 3 3 3 3 3 3 3���­µ�µª·�µ¤̧�µ¦Á�d�­°�ª·�µÁ�̧É¥ª�́��µ¦«¹�¬µ�o��ªoµ°·­¦³Á¡ºÉ°�µ¦�¦·®µ¦ 3 3 3 3 3 3 3 3 3 3 3 3
���¤̧�µ��o°¤¼¨�̧ÉÁ°ºÊ°�n°�µ¦�¦·®µ¦®΅�­¼�¦�°�­µ�µª·�µ 3 , , 3 , 3 , 3 , 3 , ,���¤̧�µ¦�Î�µ®��Á���r�µ¦¡·�µ¦�µ°�»¤́�·®́ª�o°Â¨³Ã�¦�¦nµ�ª·�¥µ�·¡��r�Ã�¦��µ¦«¹�¬µ�o��ªoµ°·­¦³Åªo°¥nµ��́�Á��Ä®o�́�«¹�¬µÅ�o¦́�¦¼o°¥nµ��́Éª�¹�

3 3 3 3 3 3 3 3 3 3 3 3
���¤̧¦³���µ¦�¦ª�­°��ªµ¤Á®¤µ³­¤�°��¨�µ¦�¦³Á¤·��»�¦µ¥ª·�µÃ�¥��³�¦¦¤�µ¦ 3 3 3 3 3 3 3 3 3 3 3 3
���®΅�­¼�¦¤̧�ªµ¤Á�}�Á°�΅�¬�r�°���Á°��­µ¤µ¦��Î�µÅ�Ä�oÅ�o�¦·� � � � � � � � � � � � �

���



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ�®΅�­¼�¦���n°�

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ�®΅�­¼�¦ � � � � � � � � � �� �� �����¦³�́��ªµ¤¡¹�¡°Ä��°�°µ�µ¦¥rÄ�­µ�µª·�µÃ�¥Á�¨̧É¥�n°�¨�µ¦�́��µ¦Á¦̧¥��µ¦­°�¦µ¥ª·�µÄ�®΅�­¼�¦ 3 3 3 3 3 3 3 3 3 3 3 3
����­µ�µª·�µ¤̧Â���µ¦Ä�o®΅�­¼�¦�̧É�́�Á���Â¨³Á�}�Å�Å�oÄ��µ¦�Î�µÅ���·�́�·�¦·� � � � � � � � � � � � �

���



���
�µ��µ¦µ��̧É� ��� ¡�ªnµ� �¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ� ¦³�́��¦·��µ¤®µ�́��·�� °��r�¦³�°��oµ�®΅�­¼�¦� Å¤n¤̧¤®µª·�¥µ΅¥Ä��̧É�Î�µÁ�·��µ¦�µ¤�́��̧�»�£µ¡�¦��»��́��̧�́��̧�̧É�»�¤®µª·�¥µ΅¥�Î�µÁ�·��µ¦�µ¤Á���r�»�£µ¡��º°��o°� �� �Î�µ�ª�ª·�µÁ º̈°��̧ÉÁ�d�Ä®o�́�«¹�¬µ¨��³Á�̧¥�Á¦̧¥�Å�o��o°���Á�d�­°�ª·�µÁ�̧É¥ª�́��µ¦«¹�¬µ�o��ªoµ°·­¦³Á¡ºÉ°�µ¦�¦·®µ¦��o°��� ¤̧Á���r�̧É�́�Ä��µ¦¡·�µ¦�µ®́ª�o°ª·�¥µ�·¡��r� Â¨³�µ¦«¹�¬µ�o��ªoµ°·­¦³� �o°� �� ¤̧¦³���µ¦�¦ª�­°��ªµ¤Á®¤µ³­¤�°��¨�µ¦�¦³Á¤·��»�¦µ¥ª·�µÃ�¥��³�¦¦¤�µ¦� Â¨³�o°� �� °µ�µ¦¥r­nª�¤µ�¤̧�ªµ¤¡¹�¡°Ä��n°�¨�µ¦�́��µ¦Á¦̧¥��µ¦­°��́��̧��o°����¼oª·�́¥Å¤n­µ¤µ¦��¦³Á¤·�Å�o�oª¥��Á°���¹�Å¤nÅ�o�́�­·�ªnµ�Î�µÁ�·��µ¦�µ¤Á���r®¦º°Å¤n



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��µ¦Á¦̧¥��µ¦­°�Â¨³�µ¦�¦³Á¤·��¨

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��µ¦Á¦̧¥��µ¦­°�Â¨³�µ¦�¦³Á¤·��¨ � � � � � � � � � �� �� ������¤̧�µ¦�Î�µ®��Á���r�µ¦�¦³Á¤·��¨¦µ¥ª·�µ°¥nµ��́�Á��¦ª¤�́Ê��¦³�µ«Ä®o�́�«¹�¬µÅ�o¦́�¦¼o n̈ª�®�oµ°¥nµ�Á�}��µ��µ¦Â¨³Ã�¥�́Éª�¹�
3 3 3 3 3 3 3 3 3 3 3 3

����Î�µ�ª�°µ�µ¦¥r�̧É�¦¹�¬µª·�¥µ�·¡��r��µ¦«¹�¬µ�o��ªoµ°·­¦³�n°�Î�µ�ª��́�«¹�¬µ 3 , 3 , , , , , , 3 , ,
���¤̧�µ¦Ä�oÁ��Ã�Ã¨¥̧­µ¦­�Á�«Ä�oÄ��µ¦Á¦̧¥��µ¦­°�¤̧�µ¦�́��·��¦¦¤�µ¦Á¦̧¥��̧ÉÁ�o�Ä®o�́�«¹�¬µÅ�o¡́��µ�́�¬³�µ¦Ä�o­ºÉ°�ª́��¦¦¤�µ¦«¹�¬µ­Î�µ®¦́�­º��o��o°¤¼¨Â¨³Á¦̧¥�¦¼o�oª¥��Á°�

, , , , , , , , , , , ,
���¤̧Á���r�µ¦°�»¤́�·®́ª�o°Â¨³Ã�¦�¦nµ�ª·�¥µ�·¡��r�Ã�¦��µ¦«¹�¬µ�o��ªoµ°·­¦³�̧É�́�Á�� 3 3 3 3 3 3 3 3 3 3 3 3
����Î�µ�ª�°µ�µ¦¥r�¼o¦́��·��°�¦µ¥ª·�µÅ¤n�o°¥�ªnµª·�µ¨³���� , 3 , , , , , , , 3 , ,
���¤̧�µ¦�́��µ¦Á¦̧¥��µ¦­°�Ã�¥�µ¦Ä�oª·�́¥Á�}��µ� 3 3 3 3 3 3 , 3 , 3 , , ���



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��µ¦Á¦̧¥��µ¦­°�Â¨³�µ¦�¦³Á¤·��¨���n°�

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��µ¦Á¦̧¥��µ¦­°�Â¨³�µ¦�¦³Á¤·��¨ � � � � � � � � � �� �� ������ªµ¤Á®¤µ³­¤Ä��µ¦ªµ�Â��Â¨³�µ¦�́��Î�µÂ���µ¦­°�¦µ¥ª·�µ�̧ÉÁ�d�­°� 3 3 3 3 3 3 3 3 3 3 3 3
����µ¦¤̧�µ��o°¤¼̈ �̧ÉÁ°ºÊ°�n°�µ¦Á¦̧¥��µ¦­°� 3 , , , , , , 3 , 3 , ,����¨�µ¦�¦³Á¤·�®¦º°Á�¦��°�¦µ¥ª·�µ¤̧�µ¦�¦³�µ«Ä®o�·­·���́�«¹�¬µ�¦µ�°¥nµ��́Éª�¹�Â¨³�¦�Áª¨µ , 3 3 3 3 3 , 3 , 3 , ,
���Á���r�¦³Á¤·�ª·�¥µ�·¡��r��µ¦«¹�¬µ�o��ªoµ°·­¦³Å�o�Î�µ®��Åªo°¥nµ��́�Á�� 3 3 3 3 3 3 3 3 3 3 3 3
����Á���r°µ�µ¦¥r�̧É�¦¹�¬µª·�¥µ�·¡��r��µ¦«¹�¬µ�o��ªoµ°·­¦³Á�}�Å��µ¤¤µ�¦�µ�®΅�­¼�¦¦³�́��́��·�«¹�¬µ�°���ª�¤®µª·�¥µ΅¥

3 , 3 , , , , , , 3 , ,

���



�µ��µ¦µ��̧É� ��� ¡�ªnµ� �¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ� ¦³�́��¦·��µ¤®µ�́��·�� °��r�¦³�°��oµ��µ¦Á¦̧¥��µ¦­°�Â¨³�µ¦�¦³Á¤·��¨�Å¤n¤̧¤®µª·�¥µ΅¥Ä��̧É�Î�µÁ�·��µ¦�µ¤�́��̧�»�£µ¡�¦��»��́��̧�́��̧�̧É�»�¤®µª·�¥µ΅¥�Î�µÁ�·��µ¦�µ¤Á���r�»�£µ¡��º°��o°���¤̧�µ¦�Î�µ®��Á���r�¦³Á¤·��¨¦µ¥ª·�µ°¥nµ��́�Á���Â¨³�¦³�µ«Ä®o�́�«¹�¬µ¦́�¦¼ö nª�®�oµ°¥nµ��́Éª�¹���o°���¤̧Á���r�µ¦°�»¤́�·®́ª�o°ª·�¥µ�·¡��r�̧É�́�Á��� �o°� �� ¤̧�µ¦ªµ�Â��Â¨³�µ¦�́��Î�µÂ���µ¦­°�� Â¨³�o°� ��� ¤̧Á���r�µ¦�¦³Á¤·�ª·�¥µ�·¡��rÂ¨³�µ¦«¹�¬µ�o��ªoµ°·­¦³°¥nµ��́�Á���́��̧�̧É�nµ­�Ä�� Á�n�� �o°� �� °µ�µ¦¥r�¼o¦́��·��°�¦µ¥ª·�µÅ¤n�o°¥�ªnµª·�µ¨³� �� ��� ¤̧¤®µª·�¥µ΅¥Á¡̧¥�� �� Â®n��̧É�Î�µÁ�·��µ¤Á���r�̧Ê� � �o°� �� �Î�µ�ª�°µ�µ¦¥r�̧É�¦¹�¬µª·�¥µ�·¡��rÂ¨³�µ¦«¹�¬µ�o��ªoµ°·­¦³�n°�Î�µ�ª��́�«¹�¬µ� �o°�� �µ¦¤̧�µ��o°¤¼¨�̧ÉÁ°ºÊ°�n°�µ¦Á¦̧¥��µ¦­°�� Â¨³�o°��� Á���r°µ�µ¦¥r�̧É�¦¹�¬µª·�¥µ�·¡��ºÂ¨³�µ¦«¹�¬µ�o��ªoµ°·­¦³Á�}�Å��µ¤Á���r��ª�¤®µª·�¥µ΅¥�¤̧¤®µª·�¥µ΅¥�Á¡̧¥����Â®n��̧ÉÅ�o�́��Î�µ�µ��o°¤¼¨ÅªoÄ�­µ�µª·�µ�́��̧�̧É�»�¤®µª·�¥µ΅¥Å¤nÅ�o�Î�µÁ�·��µ¦�µ¤Á���r�́��̧�»�£µ¡�º°��o°����µ¦Ä�oÁ��Ã�Ã¨¥̧­µ¦­�Á�«Á¡ºÉ°�µ¦­º��o��o°¤¼¨�°��́�«¹�¬µ� ¤̧�́�«¹�¬µ�Î�µ�ª��o°¥¤µ��̧ÉÄ�o­ºÉ°Á¡ºÉ°�µ¦Á¦̧¥�¦¼o�oª¥��Á°�

���



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��»�£µ¡�·­·���́�«¹�¬µ�Â¨³¤®µ�́��·�

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��»�£µ¡�·­·���́�«¹�¬µ�Â¨³¤®µ�́��·� � � � � � � � � � �� �� �����¦o°¥¨³�°��³Â��Á�¨̧É¥ª·�µÁ�¡µ³�°�­µ�µª·�µ�̧É�́�«¹�¬µ­°�Á�oµ«¹�¬µ�n°Å�oÄ�¦³�́��¦·��µÃ� 3 3 3 3 3 , , 3 , 3 , ,
���Á�¦�Á�¨̧É¥­³­¤��*3$;� Ã�¥Á�¨̧É¥�̧É�́�«¹�¬µÂ�n¨³¦»n�Å�o¦́��µ��µ¦«¹�¬µ�µ¤®΅�­¼�¦�°�­µ�µª·�µ 3 3 3 3 3 3 3 3 3 3 3 3
����»�΅�¬�³�°�¤®µ�́��·�¤̧�ªµ¤­°�� ö°��́��ªµ¤�o°��µ¦�°�®�nª¥�µ��µ��µ¦«¹�¬µ � � � � � � � � � � � �
����́�«¹�¬µÃ�¥Á�¨̧É¥¤̧�́�¬³Ä��µ¦Ä�o£µ¬µÅ�¥�£µ¬µ°́��§¬Á¡ºÉ°�µ¦­ºÉ°­µ¦�́Ê�Ä�¦¼��°��µ¦¡¼�Â¨³�µ¦Á�̧¥� , , , , , , , , , , , ,
����¨�µ�ª·�¥µ�·¡��rÅ�o¦́��µ¦¥°¤¦́�Ä®oÁ­�°�¨�µ�Ä��µ¦�¦³�»¤ª·�µ�µ¦¦³�́��µ�·®¦º°¦³�́��µ�µ�µ�· , , , , , , , , , , , ,
���¤®µ�́��·�Ä�­µ�µª·�µ�Å�o¦́��µ¦¥°¤¦́��µ��¼o¦nª¤�µ� � � � � � � � � � � � �

���



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��»�£µ¡�·­·���́�«¹�¬µ�Â¨³¤®µ�́��·����n°�

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��»�£µ¡�·­·���́�«¹�¬µ�Â¨³¤®µ�́��·� � � � � � � � � � �� �� �����°́�¦µ­nª�¦³®ªnµ��Î�µ�ª��¼o­¤́�¦Á�}��́�«¹�¬µ¦³�́��¦·��µÃ��°�­µ�µª·�µ�n°�Î�µ�ª��́�«¹�¬µ�̧É¦́�Á�oµ�¦·� , , , , 3 , , , , 3 , ,
���¦o°¥¨³�°��́�«¹�¬µÄ�­µ�µª·�µÂ�n¨³¦»n��̧É¤̧�¨�µ�ª·�¥µ�·¡��rÄ�¦³�́��̧¤µ���([FHOOHQFH� 3 3 3 3 3 3 3 3 3 3 3 3
���¦o°¥¨³�°��́�«¹�¬µÄ�­µ�µª·�µÂ�n¨³¦»n��̧É¤̧Á�¦�Á�¨̧É¥­³­¤��*3$;���́Ê�Â�n�������¹Ê�Å� 3 3 3 3 3 3 3 3 3 3 3 3
�����Î�µ�ª��́�«¹�¬µ�̧É�nµ��µ¦��­°�£µ¬µ°́��§¬Ã�¥Ä�oÂ����­°��¨µ���72()/��,(/76�72(,&� �n°�Î�µ�ª��́�«¹�¬µ�́Ê�®¤�

, , , , , , , , , , , ,
�����µ¦¤̧­nª�¦nª¤Ä��¦³�ª��µ¦Á¦̧¥��µ¦­°�Â���¦³�º°¦º°¦o��°��́�«¹�¬µ 3 3 3 3 3 3 3 3 3 3 3 3
����Á�¦�Á�¨̧É¥­³­¤��*3$;��Ã�¥Á�¨̧É¥�°��́�«¹�¬µÁ¤ºÉ°­Î�µÁ¦È��µ¦«¹�¬µ¦³�́��¦·��µ�¦̧ 3 3 3 3 3 3 , 3 , 3 , ,

���



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��»�£µ¡�·­·���́�«¹�¬µ�Â¨³¤®µ�́��·����n°�

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��»�£µ¡�·­·���́�«¹�¬µ�Â¨³¤®µ�́��·� � � � � � � � � � �� �� ������¦³�́��ªµ¤­�Ä��°��́�«¹�¬µ�n°�µ¦Á¦̧¥�ª·�µÄ�®΅�­¼�¦ 3 3 3 3 3 3 3 3 3 3 3 3
�����»�΅�¬�³�°�¤®µ�́��·�Ä�­µ�µª·�µÁ�}�Å��µ¤ª́��»�¦³­��r�°�®΅�­¼�¦ � � � � � � � � � � � �
����­́�­nª��°��́�«¹�¬µ�̧É�Î�µª·�¥µ�·¡��rÂ¨³�µ¦«¹�¬µ�o��ªoµ°·­¦³ 3 3 , , 3 3 , 3 , 3 , ,
����­́�­nª��°��́�«¹�¬µÄ�­µ�µª·�µ�̧É­Î�µÁ¦È��µ¦«¹�¬µ�µ¤®΅�­¼�¦£µ¥Ä�¦³¥³Áª¨µ����e 3 3 3 3 3 3 3 3 3 3 3 3
����¦³�́��ªµ¤¡¹�¡°Ä��°�°µ�µ¦¥rÃ�¥Á�¨̧É¥�̧É¤̧�n°�»�£µ¡�°��́�«¹�¬µÄ�­µ�µª·�µ � � � � � � � � � � � �
�����µ¦� ·̈��¨�µ��µ�ª·�µ�µ¦®΅��µ����µ¦«¹�¬µ�°�¤®µ�́��·� , , , , , , , , , , , ,

���



���
�µ��µ¦µ��̧É� ��� ¡�ªnµ� �¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ� ¦³�́��¦·��µ¤®µ�́��·�� °��r�¦³�°��oµ��»�£µ¡�·­·���́�«¹�¬µÂ¨³¤®µ�́��·��Å¤n¤̧¤®µª·�¥µ΅¥Ä��̧É�Î�µÁ�·��µ¦�µ¤�́��̧�»�£µ¡�¦��»��́��̧�́��̧�̧É�»�¤®µª·�¥µ΅¥�Î�µÁ�·��µ¦�µ¤Á���r�»�£µ¡��º°��o°���Á�¦�Á�¨̧É¥­³­¤�́�«¹�¬µÁ¤ºÉ°���µ¦«¹�¬µ��o°����ªµ¤­�Ä��°��́�«¹�¬µ�o°ª·�µÁ¦̧¥�Ä�®΅�­¼�¦��o°�����́�«¹�¬µ­nª�¤µ��°��»�¤®µª·�¥µ΅¥���µ¦«¹�¬µ£µ¥Ä�����e��o°���­nª�®�¹É��́�«¹�¬µ�°��»�¤®µª·�¥µ΅¥¤̧�¨�µ�ª·�¥µ�·¡��rÄ�¦³�́��̧¤µ���o°����́�«¹�¬µ­nª�¤µ�¤̧Á�¦�Á�¨̧É¥­³­¤�������¹Ê�Å��Â¨³�o°�����́�«¹�¬µ­nª�¤µ�¤̧­nª�¦nª¤Ä��¦³�ª��µ¦Á¦̧¥��µ¦­°�Â���¦³�º°¦º°¦o��́��̧�̧É�»�¤®µª·�¥µ΅¥Å¤nÅ�o�Î�µÁ�·��µ¦�µ¤Á���r�́��̧�»�£µ¡�º°��o°�����́�¬³�µ¦Ä�o£µ¬µÅ�¥Â¨³£µ¬µ°́��§¬���o°�����µ¦� ·̈��¨�µ��µ�ª·�µ�µ¦®΅��µ����µ¦«¹�¬µ�́��̧�̧É�¼oª·�́¥Å¤n­µ¤µ¦��¦³Á¤·�Å�o�oª¥��Á°���º°� �o°� ��� �»�΅�¬�³�°�¤®µ�́��·�Ä�­µ�µª·�µÁ�}�Å��µ¤ª́��»�¦³­��r�°�®΅�­¼�¦� Â¨³� �o°� ��� ¦³�́��ªµ¤¡¹�¡°Ä��°�°µ�µ¦¥r�̧É¤̧�n°�»�£µ¡�°��́�«¹�¬µ



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��¦́¡¥µ�¦­�́�­�»��µ¦«¹�¬µ

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��¦́¡¥µ�¦­�́�­�»��µ¦«¹�¬µ � � � � � � � � � �� �� ������µ¦¤̧Â® n̈� f���·�́�·�̧ÉÁ°ºÊ°Ä®o�·­·���́�«¹�¬µÅ�o f���·�́�·�µ��µ�ª·�µ�̧¡ , , , , , , , , , , , ,
�� ®o°�­¤»�Ä���³¤̧�µ¦�́�¦³��Ä��µ¦­º��o�¥º¤�º�Ã�¥Ä�o�°¤¡·ªÁ�°¦r 3 3 3 , , , , 3 3 3 3 3
���Î�µ�ª�ªµ¦­µ¦�µ�ª·�µ�µ¦ 3 , 3 , 3 3 , , , 3 , ,����Î�µ�ª�ªµ¦­µ¦ª·�µ�µ¦Ä�­µ�µª·�µ�µ��µ¦�¦·®µ¦�µ¦«¹�¬µ�µ��nµ��¦³Á�«�̧É¤̧°¥¼nÄ�®o°�­¤»���³�{��»�́� 3 , , , 3 , , , , 3 , 3
���°́�¦µ­nª�¦³®ªnµ��Î�µ�ª�®�́�­º°®¦º°�Î�µ¦µÄ�­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�̧É­́É��ºÊ°Á�oµ®o°�­¤»���³Ä�¦°����e��n°�Î�µ�ª��́�«¹�¬µÄ�­µ�µª·�µ�̧É¤̧°¥¼nÄ��{��»�́�

3 , 3 , 3 3 , 3 , 3 , 3
���®o°�­¤»���³¤̧�¦·�µ¦­Î�µ®¦́��́�«¹�¬µÄ��µ¦­º��o��o°¤¼¨�µ�ª·�µ�µ¦�µ��µ��o°¤¼¨�́Ê�£µ¥Ä��¦³Á�«�Â¨³¦³®ªnµ��¦³Á�«�oª¥�°¤¡·ªÁ�°¦r�Á�n��,QWHUQHW�(�PDLOÁ�}��o�

3 3 3 , , , , 3 3 3 3 3

���



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��¦́¡¥µ�¦­�́�­�»��µ¦«¹�¬µ���n°�

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��¦́¡¥µ�¦­�́�­�»��µ¦«¹�¬µ � � � � � � � � � �� �� �����°́�¦µ­nª�¦³®ªnµ�Á�¦ºÉ°��°¤¡·ªÁ�°¦r�°�­µ�µª·�µ�̧ÉÄ®o�¦·�µ¦­Î�µ®¦́��́�«¹�¬µÄ��µ¦­º��o�®¦º°��·�́�·�µ��n°�Î�µ�ª��́�«¹�¬µ�́Ê�®¤�Ä�­µ�µª·�µ
, , , , , , , , , , , ,

���°́�¦µ­nª�¦³®ªnµ��Î�µ�ª�Á�¦ºÉ°��°¤¡·ªÁ�°¦r�°���³�̧ÉÄ®o�¦·�µ¦­Î�µ®¦́��́�«¹�¬µÄ��µ¦­º��o��o°¤¼¨®¦º°��·�́�·�µ��n°�Î�µ�ª��́�«¹�¬µ�́Ê�®¤�Ä���³
, , , , , , , , , , , ,

����Î�µ�ª�®�́�­º°Á�̧É¥ª�́�­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µÄ�®o°�­¤»� 3 , , , , , , , , , , ,
����®o°�­¤»���³¤̧Â���Á�¡µ³­Î�µ®¦́��µ¦Ä®o�¦·�µ¦�o�®µ�¥º¤Â¨³�º�ª·�¥µ�·¡��r 3 3 3 3 3 3 3 3 3 3 3 3

���



�µ��µ¦µ��̧É� ��� ¡�ªnµ� �¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ� ¦³�́��¦·��µ¤®µ�́��·�� °��r�¦³�°��oµ��¦́¡¥µ�¦­�́�­�»��µ¦«¹�¬µ�Å¤n¤̧¤®µª·�¥µ΅¥Ä��̧É�Î�µÁ�·��µ¦�µ¤�́��̧�»�£µ¡�¦��»��́��̧�́��̧�̧É�»�¤®µª·�¥µ΅¥�Î�µÁ�·��µ¦�µ¤Á���r�»�£µ¡��º°��o°���Ä���³¤̧Â���Á�¡µ³­Î�µ®¦́��µ¦Ä®o�¦·�µ¦�o�®µ�¥º¤�º�ª·�¥µ�·¡��r�́��̧�̧É�»�¤®µª·�¥µ΅¥Å¤nÅ�o�Î�µÁ�·��µ¦�µ¤Á���r�́��̧�»�£µ¡�º°��o°����µ¦¤̧Â® n̈� f���·�́�·�µ��µ¤�ªµ¤­�Ä��°��·­·���́�«¹�¬µ��o°��Â¨³�o°���Î�µ�ª��°¤¡·ªÁ�°¦rÄ�­µ�µª·�µÂ¨³Ä���³¤̧Å¤nÁ¡̧¥�¡°�n°�Î�µ�ª��́�«¹�¬µ��µ¤Á���r��ª�¤®µª·�¥µ΅¥�́��̧�̧É�nµ­�Ä�� Á�n�� �o°� �o°� �� Â¨³�o°�� �Î�µ�ª�®�́�­º°Á�̧É¥ª�́�­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�Â¨³ªµ¦­µ¦�µ�ª·�µ�µ¦�¤̧¤®µª·�¥µ΅¥�µ�Â®n���¹É�Á�}�­nª��o°¥�̧É¤̧®�́�­º°�Â¨³ªµ¦­µ¦Ä®o�o��ªoµ°¥nµ�®¨µ�®¨µ¥

���



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��µ¦�¦·®µ¦

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��µ¦�¦·®µ¦ � � � � � � � � � �� �� �����¤̧Â���µ��¦³�Î�µ�e�̧É�¦°�� »̈¤�µ¦�́��µ¦«¹�¬µ 3 3 3 3 3 3 3 3 3 3 3 3���¤̧¦³���¦³�́��»�£µ¡Â¨³�µ¦�¦³Á¤·��¨�µ¦�Î�µÁ�·��µ� 3 3 3 3 3 3 3 3 3 3 3 3
���¤̧¦³���µ¦�¦·®µ¦���¦³¤µ��̧É¤̧�¦³­·��·£µ¡Â¨³Ã�¦i�Ä­ � � � � � � � � � � � �
���¤̧�µ¦�́��¦³�»¤°µ�µ¦¥rÄ�­µ�µª·�µÁ¡ºÉ°­Î�µ¦ª��ªµ¤�o°��µ¦��{�®µÂ¨³�¦́��¦»�Â���µ¦�Î�µÁ�·��µ� 3 3 3 3 3 3 3 3 3 3 3 3
���¤̧�ªµ¤¡¥µ¥µ¤Ä��µ¦�¦³�»o��ªµ¤Á�ºÉ°��́«���·�Â¨³�µ¦��·�́�·°¥nµ��¦·��́��°�°µ�µ¦¥r��́�«¹�¬µ�Á¡ºÉ°�»�£µ¡�°�­µ�µª·�µ

3 3 3 3 3 3 3 3 3 3 3 3
���¦µ¥�µ��µ¦�¦³Á¤·���Á°�Å�o�́�¡·¤¡rÁ�¥Â¡¦nÄ®o�¼oÁ�̧É¥ª�o°��¦µ�°¥nµ��́Éª�¹� , 3 3 3 3 3 3 3 3 3 3 3
���¤̧Â��¡́��µ­µ�µª·�µ�̧É�́�Á���́Ê�Â��¦³¥³­́Ê�Â¨³Â��¦³¥³¥µª 3 3 3 3 3 3 3 3 3 3 3 3 ���



���
�µ¦µ��̧É������¨�µ¦Á�È��o°¤¼¨Á�·��¦³�́�¬r�µ¤�́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·�°��r�¦³�°��oµ��µ¦�¦·®µ¦���n°�

¤®µª·�¥µ΅¥�̧É��¨�µ¦�Î�µÁ�·��µ¦�µ¤�́��̧�́��̧�»�£µ¡°��r�¦³�°��oµ��µ¦�¦·®µ¦ � � � � � � � � � �� �� �����¤̧�µ��o°¤¼̈ �̧ÉÁ°ºÊ°�n°�µ¦�¦·®µ¦�µ��»��¨Â¨³�µ¦�¦·®µ¦£µ¦�·��µ¦�́��µ¦«¹�¬µ , , 3 , , , , 3 , 3 , ,
�� ¤̧�µ¦�¦³Á¤·��¨�µ��°��»�Â���µ�°¥nµ�Á�}�¦³�� 3 3 3 3 3 3 3 3 3 3 3 3����¤̧Â��Â���µ¦¦́�°µ�µ¦¥rÄ®¤nÂ¨³�µ¦¡́��µ°µ�µ¦¥rÄ�­µ�µª·�µÁ�}��¦³�Î�µ�»��e , , , , , , , , , , , ,

���



���
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¦³�́��ªµ¤Á®¤µ³­¤¦¼�Â���µ¦Á¡·É¤�»�£µ¡�oµ�®¨�́­¼�¦ ; 6�'�����Á���r­Î�µ®¦́�Ä�o�µ¦¡·�µ¦�µ°µ�µ¦¥r¡·Á«¬��¦³�°��oª¥¤̧ª»�·�µ¦«¹�¬µÅ¤n�ÎÉ�µ�ªnµ¦³�́��¦·��µÃ� ���� ������� Á���r­Î�µ®¦́�Ä�o¡·�µ¦�µ�Î�µ®��°µ�µ¦¥r�¼o­°�Â�n¨³¦µ¥ª·�µ�¦³�°��oª¥�°µ�µ¦¥r¤̧ª»�·�µ��µ¦«¹�¬µÅ¤n�ÎÉ�µ�ªnµ�¦·��µÃ��̧É�¦�®¦º°­́¤¡́��r�́�­µ�µª·�µ�Â ³̈�Î�µÂ®�n��µ�ª·�µ�µ¦Å¤n�ÎÉ�µ�ªnµ�¼o�nª¥«µ­�¦µ�µ¦¥r ���� ��������¦µ¥ª·�µÁ º̈°��¤̧�́Ê�¦µ¥ª·�µÁ º̈°�Ä���³Â¨³�°���³��Å¤n¤̧ª·�µ�́��́�Á º̈°� ���� ������� ª́��»�¦³­��r�°�®΅�­¼�¦¤̧�o°¥�Î�µ��o°�ªµ¤�̧É­³�o°��¹��µ¦¤»n�� ·̈�¤®µ�́��·�­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ��¼o�¦·®µ¦�̧É¤̧ª·­́¥�́«�r�¤̧Ã¨��́«�r�ªoµ�Å�¨�¤̧�ªµ¤¦¼o�ªµ¤­µ¤µ¦�Ä�¦³�́�­µ�¨ ���� ������� �¨�µ¦�¦³Á¤·�®΅�­¼�¦Å�o�Î�µ¤µÄ�o�¦́��¦»�®΅�­¼�¦Ä®o¤̧Á�ºÊ°®µ­µ¦³�̧É�oµª®�oµ�́��́�ª·�¥µ�µ¦­¤́¥Ä®¤nÂ¨³­�°��ªµ¤�o°��µ¦�°�­́��¤Â�n¨³¥»�Â�n¨³­¤́¥ ���� ������� Å�o¦́��µ¦¥°¤¦́��µ�­́��¤°¥nµ��¦³�́�¬rªnµÁ�}��¼o�̧É¤̧�ªµ¤Á�̧É¥ª�µ��¦��µ¤�°��nµ¥Á�ºÊ°®µÄ�®́ª�o°�̧É­°� ���� ������� �¦³¤ª¨¦µ¥ª·�µÂ¨³�µ¦ªµ�Â���µ¦�́��µ¦Á¦̧¥��µ¦­°��°�¦µ¥ª·�µ£µ��§¬�̧Â¨³£µ���·�́�·¤̧�ªµ¤­°�� ö°��Â¨³Á�ºÉ°¤Ã¥��́���Â¨³�·­·���́�«¹�¬µ­µ¤µ¦��¦³¥»��rÄ�oÄ�­£µ¡�¦·� ���� ������� �¦³¤ª¨¦µ¥ª·�µ�»�¦µ¥ª·�µÅ�o�́��µ¤Â��¢°¦r¤�̧É��³²�Î�µ®��Ã�¥¤̧¦µ¥¨³Á°̧¥�Á�̧É¥ª�́��Î�µ°�·�µ¥¦µ¥ª·�µ�ª́��»�¦³­��r�°�¦µ¥ª·�µ�®́ª�o°�̧É­°���Î�µ�ª�®�nª¥�·��ª́��Áª¨µ�̧É­°���·��¦¦¤�µ¦Á¦̧¥��µ¦­°��¦µ¥�µ��̧É¤°�®¤µ¥���Î�µ¦µ�®�́�­º°°nµ��¦³�°��­́�­nª��ÎÊ�µ®�́��³Â����Â�n¨³�·��¦¦¤Â¨³ª·�̧�µ¦�́�Á�¦��­Î�µ®¦́�Ä®o�·­·���́�«¹�¬µÅ�o¦́�¦¼o�o°¤¼¨°¥nµ�Á¡̧¥�¡°Á¡ºÉ°�µ¦�́�­·�Ä�¨��³Á�̧¥�Á¦̧¥� ���� ����



���
�µ��µ¦µ��̧É�����nµÁ�¨̧É¥�ªµ¤�·�Á®È��°��¼oÁ�̧É¥ª�µ�Á�̧É¥ª�́��ªµ¤Á®¤µ³­¤�°�¦¼�Â���µ¦Á¡·É¤�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ� ¦³�́��¦·��µ¤®µ�́��·�Ä�¤®µª·�¥µ΅¥�°�¦́���oµ�®΅�­¼�¦�¤µ��ªnµ�������»��o°���nµÁ�¨̧É¥­¼�­»��º°������Â¨³�nµÁ�¨̧É¥�ÎÉ�µ­»��º°�����
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���

­ �³¤®µ�́��·� ¤®µ�́��·��µ��µ�oµ��µ¦ª·�¥́�Â¨³��°��ªµ¤­µ¤µ¦�

�{��́¥�¸É�o°��ª��»¤Ä��µ¦�́��µ¦«¹�¬µÁ¡ºÉ°Á¡·É¤�»�£µ¡

�{��́¥�¸É�o°�

�µ¦­¦oµ�Á�¦º°�nµ¥�µ¦Á¦¥̧�¦¼o

� ­¦oµ�°��r�¦Á�¦º°�nµ¥�µ��¦·®µ¦�µ¦«¹�¬µÁ¡ºÉ°Â¨�Á�¨̧É¥��¨�µ�®¦º°��o°¤¼¨Á�}��µ¦­¦oµ��ªµ¤Á�}�Á ·̈«�µ��µ¦�¦·®µ¦Â¨³�µ¦�́��µ¦«¹�¬µ¦nª¤�́�
��­¦oµ��µ��o°¤¼¨�µ¦ª·�́¥�µ��µ¦�¦·®µ¦�µ¦«¹�¬µ
�­¦oµ��µ��o°¤¼¨�»�¨µ�¦�µ�Â¨³�¨ �°µ�µ¦¥r�µ¦¥r �¦¡́¥µ�¦­��́­�»�

�µ¦�´��µ¦Á¦¥̧��µ¦­°��µ¦�¦³Á¤·��¨�ª·�¥µ�·¡��r
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�ªµ¤Á®¤µ³­¤�°�¦¼�Â���µ¦Á¡·É¤�»�£µ¡�µ¦�́��µ¦«¹�¬µ­Î�µ®¦́�­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ¦³�́��¦·��µ¤®µ�́��·�Ä�¤®µª·�¥µ΅¥�°�¦́���Î�µ¤µª·Á�¦µ³®r®µ�nµÁ�¨̧É¥�Â¨³�nµ­nª�Á�̧É¥�Á��¤µ�¦�µ��µ¦ª·�́¥¦³¥³�̧É����o°¤¼̈ �̧ÉÅ�o�µ��µ¦­́¤¤�µ�¼oÁ�̧É¥ª�µ���¼oª·�́¥�Î�µ¤µª·Á�¦µ³®r­µ¦³��&RQWHQW�$QDO\VLV�Ä����̧Ê�¼oª·�́¥�³Á­�°�¨�µ¦ª·�́¥�µ¤¨³�́��n°Å��̧Ê�� ­¦»��¨�µ¦ª·�́¥�� �µ¦°£·�¦µ¥�¨�µ¦ª·�́¥�� �o°Á­�°Â�³
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���
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°»�»¤¡¦���µ¤¦¤µ�������������µ¦�¦³�´��»�£µ¡¦³�´�°»�¤«¹�¬µ����¦»�Á�¡²���®���¢{��̧É¡́�� ·̈��·É��°»Å¦¡¦¦���Á��ªµ�·�¥µ���r�������������µ¦¡´��µ�´��¸­¼n�ªµ¤Á�}�Á¨·«�µ�ª·�µ�µ¦�°���³¡¥µ�µ¨«µ­�¦r��­�µ�´�°»�¤«¹�¬µÁ°������¦·��µ�·¡��r�¦·��µ�»¬�̧�́��·�­µ�µª·�µ°»�¤«¹�¬µ����³«¹�¬µ«µ­�¦r��¤®µª·�¥µ΅¥«¦̧��¦·��¦ª·Ã¦��$QGHUVRQ���/���DQG��2WKHU������������$��3ULPHU��IRU��$QDO\]LQJ��(GXFDWLRQDO(IIHFWLYHQHVV��DQG��(IILFLHQF\���1DWLRQDO��5HVHDUFK��&HQWHU��RQ� (GXFDWLRQ��LQ��WKH,QQHU��&LWLHV���� 3KLODGHSKLD�$VKZRUWK��$��	�5�&��+DUYH\������������$VVHVVLQJ��4XDOLW\��LQ��)XWXUH�DQG��+LJKHU(GXFDWLRQ���/RQGRQ���� -HVVLFD��.LQJVOH\��3XEOLVKHUV�$VWLQ��$OH[DQGHU��:����������$FKLHYLQJ�(GXFDWLRQDO�([FHOOHQFH� 6DQIUDQFLVFR ��-RVVH\%DVV�3XEOLVKHUV������������v:K\�1RW�7U\�6RPH�1HZ�:D\V�RI�0HDVXULQJ�4XDOLW\"�w (GXFDWLRQ��5HFRUG�������������y������6SULQJ�������������7KH��%HVW��8QLYHUVLW\�LQ�$VLD���$VLDZHHN���0D\������� S�������%DFDQL��&�����������$VLDuV�6HDUFK�IRU��([FHOOHQFH���$VLDZHHN� 0D\�������S�������%DUQHWW�5�����������,PSURYLQJ�+LJKHU�(GXFDWLRQ��6RFLHW\��IRU�5HVHDUFK�LQWR�+LJKHU(GXFDWLRQ�DQG�2SHQ�8QLYHUVLW\�3UHVV��%XFNLQJKDP�
%XVFK�7���)DOOHQ�/���	3DWWHUVHQ�$������������'LVFLSOLQDU\��'LIIHUHQFHV�LQ�-RE�6DWLIDFWLRQ�VHOIHIILFLHQF\���*RDO�&RPPLWPHQW�DPRQJ�)DFXOW\�(PSOR\HHV�LQ��1RQHJLDQ&ROOHJHV���4XDOLW\��LQ��+LJKHU��(GXFDWLRQ����������� ��������&KHQJ�<�&�	7DP�:�0������������0XOWL�0RGHOV��RI��4XDOLW\��LQ��(GXFDWLRQ���4XDOLW\$VVXUDQFH��LQ��(GXFDWLRQ����������������&RQUDG�&�)��	�%ODFNEXP�5�7����������&RUUHODWHV�RI�GHSDUWPHQWDO��4XDOLW\�LQ�5HJLRQDO&ROOHJHV�DQG�8QLYHUVLWLHV���$PHULFDQ�(GXFDWLRQDO�5HVHDUFK�-RXUQDO� 3���������$PHULFDQ�(GXFDWLRQDO�5HVHDUFK�$VVRFLDWLRQ�&RXQFLO�IRU�1DWLRQDO�$FDGHPLF�$ZDUGV�����������3HUIRUPDQFH�,QGLFDWRUV�DQG�4XDOLW\$VVXUDQFH� 1�:���:DVKLQJWRQ��'�&��3����y���&RZPDQ���6�����������6WXGHQW��(YDOXDWLRQ�����$� 3HUIRUPDQFH��,QGLFDWRU��RI��4XDOLW\��LQ1XUVH��(GXFDWLRQ���-RXUQDO��RI��$GYDQFH��1XUVLQJ� ��������� ���������6HSWHPEHU�)DLUZHDWKHU�6�6�	�%URZQ��'�)�����������'LPHQVLRQ�RI�$FDGHPLF�4XDOLW\� 7KH�5HYLHZ�RI+LJKHU�(GXFDWLRQ� ���������������



���
)RQJ���&�0�����������$��0RGHO��IRU��3HDN��3HUIRUPDQFH���1XUVH��(GXFDWRU����������-XO\�$XJXVW�*LOOPRUH��&�0��	�+RIIPDQ��3�+������������ 7KH�*UDGXDWLRQ��HIILFLHQF\��,QGH[���9DOLGLW\DQG�8VH�DV�DQ�$FFRXQWDELOLW\�DQG��5HVHDUFK�0HDVXUH���5HVHDUFK��LQ��+LJKHU(GXFDWLRQ��������������������-RKQVWRQH��-DPHV��1������������ ,QGLFDWRUV��RI��(GXFDWLRQ��6\VWHP� /RQGRQ���.RJDQ��3DJH�-RVHSK��0���	�-RVHSK��%������������6HYLFH��4XDOLW\�LQ��(GXFDWLRQ���� $� 6WXGHQW3HUSHFVWLYH� 4XDOLW\��$VVXUDQFH��LQ��(GXFDWLRQ����������� ������.KX��*�'��	�2WKHU����������7KH��'HYHORSPHQW��RI��3URFHVV��,QGLFDWRUV�WR��(VWLPDWH6WXGHQW��*DLQV��$VVRFLDWHG��ZLWK��*RRG��3UDFWLFHV��LQ��8QGHUJUDGXDWH��(GXFDWLRQ�5HVHDUFK��LQ��+LJKHU��(GXFDWLRQ��� ������� ��������/HQQ�0�3����������v,QWHUQDWLRQDO��/LQNDJHV�DQG�4XDOLW\�$VVXUDQFH���$�6KLIWLQJ3DUDGLJP�w ,Q��$OPD��&UDIW��HG����,QWHUQDWLRQDO��'HYHORSPHQW��LQ��$VVXULQJ4XDOLW\��LQ��+LJKHU��(GXFDWLRQ� SS�������y�����/RQGRQ���7KH�)DUPHU�3UHVV�/HYLQH�$�(����������v4XDOLW\�LQ�%DFFDODXUHDWH�3URJUDPV���:KDW�WR�ORRN�IRU�:KHQ�'DYLG5LHVPDQ�&DQuW�9LVLW�"���(GXFDWLRQDO�5HFRUG� ����������������:LQWHU�/LQHVWRQH�+�$��	�0��7XURII������������7KH�'HOSKL�0HWKRG���7KHFKQLTXHV�DQG$SSOLFDWLRQ���0DVVDFKXVHWWV���$GLVRQ�:HVOH\�3XEOLVKLQJ�&RPSDQ\�/RUG���%�5��	�2WKHU����������3HUIRUPDQFH��,QGLFDWRU���([SHULHQFH�IURP��1HZ��=HODQG7HUWLDU\��,QVWLWXWLRQ���+LJKHU��(GXFDWLRQ��0DQDJHPHQW��� ������ ��������0D\KHZ�/�%���)RUG�3�-�	�+XEEDUG�'�/����������7KH�4XHVW�IRU�4XDOLW\� 6DQ�)UDQFLVFR��-RVVH\ %DVV�0F&XOORFK��.HQQHWK�DQG�7HWW��/\Q�����������v3HUIRUPDQFH��,QGLFDWLRUV�DV�4XDOLW\$VVXUDQFH���WKH�6FRWWLVK��&RPPXQLW\��(GXFDWLRQ�3,�6FKHPH�w��4XDOLW\��$VVXUDQFHLQ��(GXFDWLRQ�� ������������$SULO��0LOOHU�5�,�����������7KH��$VVHVVPHQW�RI��&ROOHJH��3HUIRUPDQFH���-RVVH\�%DVV��3XEOLVKHU�0RUJDQ�$�:�	0LWFKHOO�%�/�����������7KH�4XHVW�IRU�([FHOOHQFH���8QGHUO\LQJ�3ROLF\,VVXH��,Q�6PDUW��-�&���HG�����+LJKHU�(GXFDWLRQ��+DQGERRN�RI�7KHRU\�DQG5HVHDUFK��1HZ�<RUN���$JDWKRUQ��9RO�����S�������1DWLRQDOO\��5HFRQJQL]HG��$FFUHGLWLQJ�$JHQFLHV�DQG�$VVRFLDWLRQV�'HSDUWPHQW�RI�(GXFDWLRQ � 1($�����������$FFUHGLWDWLRQ�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD� 2IILFH��RI��3RVWVHFRQGDU\(GXFDWLRQ�8�6�$��'UDIW�



���
2DNHV�-������������(GXDFDWLRQDO��,QGLFDWRUV�����$��*XLGH��IRU��3ROLF\��0DNHV���1HZ%UXQVZLFN��� &HQWHU��IRU��3ROLF\��5HVHDUFK��LQ��(GXFDWLRQ���5\WDJHV��8QLYHUVLW\�2ZOLD���0�6����	� $VSLZDOO��(�0������������$ IUDPHZRUN��IRU��WKH��GLPHQVLRQV�RI��TXDOLW\LQ��+LJKHU��(GXFDWLRQ���4XDOLW\��$VVXUDQFH��LQ��(GXFDWLRQ����������� �������������3DWULFN��:�-��	�6WDQOH\��(�&������������7HDFKLQJ��DQG��5HVHDUFK��4XDOLW\��,QGLFDWRUV��DQG7KH��6KDSLQJ��RI� +LJKHU��(GXFDWLRQ�� 5HVHDUFK��LQ��+LJKHU��(GXFDWLRQ�� �������������3XWWDNXO���:������������7HFKQLFDO��(IILFLHQF\��RI� $UHD��9RFDWLRQDO��7HFKQLFDO��6FKRROV���$Q��,OOXVWUDWLYH��6WXG\��RI��WKH���$SSOLFDWLRQ��RI��'DWD��(QYHORSPHQW��$QDO\VLV�'($����8QLYHUVLW\��RI��0LVVRXUL��&ROXPELD�5DPOHU�6�����������*OREDO�(GXFDWLRQ�IRU�WKH���VW&HQWXU\���(GXFDWLRQDO�/HDGHUVKLS����������������$SULO�5DPVGHQ��3������������$� 3HUIRUPDQFH��,QGLFDWRU�RI��7HDFKLQJ��4XDOLW\��LQ��+LJKHU(GXFDWLRQ��� 6WXGLHV��LQ��+LJKHU��(GXFDWLRQ��������� � ��������6KDQNHU��$OEHUW����������4XDOLW\�$VVXUDQFH� 3KL�'HOWD�.DSSHQ� ������������y�����1RYHPEHU�6DOOLV��(������������UG HG�� 7RWDO��4XDOLW\��0DQDJHPHQW��LQ��(GXFDWLRQ���/RQGRQ���.RJDQ��3DJH�7DQ��'�/������������$��0XOWLYDULDWH��$SSURDFK��WR��WKH��$VVHVVPHQW��RI��4XDOLW\�5HVHDUFK��LQ��+LJKHU��(GXFDWLRQ�� ��������� �������� �� $SULO�7KH��8QLWHG�.LQJGRP�����������+LJKHU��(GXFDWLRQ���$��QHZ��)UDPHZRUN� /RQGRQ�:HEVWHU�'�6����������$GYDQWDJHV�DQG�'LVDGYDQWDJHV�RI�PHWKRGV�RI�DVVHVVLQJ�4XDOLW\�&KDQJH� ����6HSWHPEHU����������<DUEURXJK�0�0������������7KH��3HUFHSWLRQV�RI�&RPPXPLW\�DQG�-XQLRU�&ROOHJH3UHVLGHQWV� 6HOI�y�6WXG\�6WXULQJ�&RPPLWWHH�&KDLUSHUVRQV��DQG�)DFXOW\�7RZDUG�WKH6HOI�y�6WXG\�LQ�WKH�$FFUHGLWDWLRQ�3URFHVV��8QSXEOLVKHG�'RFWRUDO�'LVVHUWDWLRQ�8QLYHUVLW\�RI�$ODEDPD�� 'LVVHUWDWLRQ�$EVWUDFW�,QWHUQDWLRQDO� ��������������y�$��6HSWHPEHU�



£µ���ª�



���

£µ���ª� �¦µ¥�µ¤�¼o�¦��»�ª»�·Â¨³�¼oÁ�̧É¥ª�µ�



���

¦µ¥�µ¤�¼o�¦��»�ª»�·�Ä��´Ê��°��µ¦�Î�µ®��­¤¦¦��³¤®µ�´��·��Â¨³�¦°��´��¸�»�£µ¡�µ¦�´��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�´��¦·��µ¤®µ�´��·��Ä�¤®µª·�¥µ¨´¥�°�¦�́���µ¦ª·�¥́¦³¥³�¸É���
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¦µ¥�µ¤�¼oÁ�¸É¥ª�µ��Ä��´Ê��°��µ¦�°�Â��­°��µ¤Á�¸É¥ª��́�ªµ¤Á®¤µ³­¤Â¨³�µ¦�Î�µÅ�Ä�oÅ�o�°��´��¸�»�£µ¡�µ¦�´��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�´��¦·��µ¤®µ�´��·��Ä�¤®µª·�¥µ¨´¥�°�¦�́����µ¦ª·�¥́¦³¥³�¸É���
�� ¦°�«µ­�¦µ�µ¦¥r��¦��¦̧�µ���́¤£̧¦��¦�r�� �¦�ª·Á�̧¥¦��Á��»­·�®r�� ­Î�µ�́��µ���³�¦¦¤�µ¦�µ¦«¹�¬µÂ®n��µ�·�� �¼o�nª¥«µ­�¦µ�µ¦¥r��¦�ª·�·��Á��»�Î�µ���¦³�µ�­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�£µ�ª·�µ�µ¦«¹�¬µ���³«¹�¬µ«µ­�¦r��¤®µª·�¥µ΅¥Á�¬�¦«µ­�¦r�� ¦°�«µ­�¦µ�µ¦¥r��¦��¼�̧¡��¡»���¦³Á­¦·��� ®́ª®�oµ£µ�ª·�µ�¦·®µ¦�µ¦«¹�¬µ��³«¹�¬µ«µ­�¦r�¤®µª·�¥µ΅¥Á�̧¥�Ä®¤n�� �¦�°µ�¤�ª́�Å�­���� ®́ª®�oµ£µ�ª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ����³«¹�¬µ«µ­�¦r¤®µª·�¥µ΅¥�́�¬·�



���
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�� �́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ®΅�­¼�¦�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́�¤®µ�́��·�Ä�¤·�·�°��r�¦³�°���oµ��¨� ·̈���µ¤�̧É�nµ�Ä®o�ªµ¤�·�Á®È�Åªo��ª¦�¦³�°��oª¥�́��̧�n��̧Ê�»�£µ¡�µ¦�́��µ¦«¹�¬µ�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·��Ä��oµ��� �nµ�¤̧�o°Á­�°Â�³Á¡·É¤Á�·¤Ä��oµ�



���Â��­°��µ¤Á¡ºÉ°�µ¦ª·�´¥�µ¦¡´��µ¦¼�Â���µ¦Á¡·É¤�»�£µ¡�µ¦�´��µ¦«¹�¬µ­Î�µ®¦´�­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�´��¦·��µ¤®µ�´��·�Ä�¤®µª·�¥µ¨´¥�°�¦´�$�'HYHORSPHQW�RI�WKH�(GXFDWLRQDO�0DQDJHPHQW�4XDOLW\ ,PSURYHPHQW�0RGHO�IRUWKH�0DVWHU�'HJUHH�3URJUDP�LQ (GXFDWLRQDO�$GPLQLVWUDWLRQLQ�3XEOLF�8QLYHUVLWLHV
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��� ¤̧¦³��­n�Á­¦·¤�µ¦� ·̈��¨�µ�ª·�µ�µ¦Ä�¦¼�Â���nµ��Ç�Á�n�����¦³¤µ�­�́�­�»��µ¦¨µÁ¡ºÉ°Á¡·É¤¡¼��ªµ¤¦¼oÂ¨³� ·̈��¨�µ�ª·�µ�µ¦��6DEEDWLFDO�/HDYH���� ¤̧�»�¨µ�¦­µ¥�»¦�µ¦�nª¥�́��Î�µ­ºÉ°Â¨³¡·¤¡r�µ���� °́�¦µ­nª��Î�µ�ª�°µ�µ¦¥r����Î�µ�ª��·­·���́�«¹�¬µÁ�}�Å��µ¤Á���r¤µ�¦�µ�®΅�­¼�¦�́��·�«¹�¬µ��Å¤nÁ�·���������� �¼o°nµ��¨�µ��¤̧�¨�µ�ª·�́¥�̧É�¦�®¦º°­́¤¡́��r�́��¨�µ��̧É°nµ���¹É�Å�o¦́��µ¦�̧¡·¤¡rÁ�¥Â¡¦nÄ�ªµ¦­µ¦¦³�́��µ�·�¦ª¤�́Ê�Å�o¦́��µ¦¥°¤¦́��µ��»��¨Ä�Âª�ª�ª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µªnµÁ�}��¼o¤̧�ªµ¤Á�̧É¥ª�µ��¦��́�Á�ºÊ°®µ­µ¦³�°��¨�µ��̧É°nµ���� Á���r¤µ�¦�µ��Î�µ®���»�­¤�́�·�Î�µÂ®�n��µ�ª·�µ�µ¦Â�n¨³¦³�́��¦��µ¤Á���r¤µ�¦�µ���ª�¤®µª·�¥µ΅¥��� �µ¦¡·�µ¦�µÁ º̈É°��Î�µÂ®�n��µ�ª·�µ�µ¦�Å�o�Î�µÁ�·��µ¦°¥nµ��¦·��́���́Ê�Ä��oµ��µ¦�¦³Á¤·��»�£µ¡�¨�µ¦­°�Â¨³�µ¦�¦³Á¤·��»�£µ¡�¨�µ�ª·�µ�µ¦��� Â���¦³Á¤·��¨�µ¦­°�¦µ¥ª·�µ�̧É�́��Î�µÃ�¥��³�¤̧�ªµ¤�¦°�� »̈¤�¦³Á�È��µ¦�¦³Á¤·��́Ê��oµ�Á�ºÊ°®µ­µ¦³�̧É­°���·��¦¦¤�µ¦Á¦̧¥��µ¦­°��¡§�·�¦¦¤�µ¦­°��Á°�­µ¦�¦³�°��µ¦­°���µ¦ª́�Â¨³�¦³Á¤·��¨Â¨³�µ¦Â�³�Î�µÂ® n̈��ªµ¤¦¼o�Á¡ºÉ°Ä®o�·­·���́�«¹�¬µÅ�o«¹�¬µÂ¨³Á¦̧¥�¦¼o�oª¥��Á°�



���
�ªµ¤Á®¤µ³­¤Ä��µ¦�Î�µÅ�Ä�o¦¼�Â���µ¦Á¡·É¤�»�£µ¡�oµ��»�£µ¡°µ�µ¦¥r � � � � � �o°Á­�°Â�³

��� �µ¦�¦³Á¤·��µ¦­°��°�°µ�µ¦¥r�»�¦µ¥ª·�µÅ�o¦ª�¦ª¤�¨�µ¦�¦³Á¤·��µ�Á¡ºÉ°�¦nª¤�µ��3HHU��Â¨³�·­·���́�«¹�¬µ�¦ª¤�́Ê�Ä®o°µ�µ¦¥r�¼o­°��¦³Á¤·���Á°��Ã�¥Å�o�Î�µ®��­́�­nª��ÎÊ�µ®�́�°¥nµ�Á®¤µ³­¤�́��ªµ¤�nµÁ�ºÉ°�º°�°��¼o�¦³Á¤·�Â�n¨³� »̈n¤
�o°Á­�°Â�³Á¡·É¤Á�·¤�hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh��hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh��hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh



���
�ªµ¤Á®¤µ³­¤Ä��µ¦�Î�µÅ�Ä�o¦¼�Â���µ¦Á¡·É¤�»�£µ¡�oµ��¦´¡¥µ�¦­��́­�»��µ¦«¹�¬µ � � � � � �o°Á­�°Â�³
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�����°��r�¦³�°��»�£µ¡��oµ�®¨´�­¼�¦
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���
¦µ¥�µ¤�¼oÁ�¸É¥ª�µ���oµ��»�£µ¡�µ¦«¹�¬µ�Ä��´Ê��°��µ¦�°�Â��­°��µ¤Á�¸É¥ª��́¦¼�Â���µ¦Á¡·É¤�»�£µ¡�µ¦�´��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�´��¦·��µ¤®µ�´��·��Ä�¤®µª·�¥µ¨´¥�°�¦�́����µ¦ª·�¥́¦³¥³�¸É���
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ª´��»�¦³­��r�°��µ¦­¤́£µ¬�r�� Á¡ºÉ°­́¤£µ¬�r�¼oÁ�̧É¥ª�µ�Á�̧É¥ª�́��ªµ¤�µ�®ª́��n°­¤¦¦��³¤®µ�́��·����̧É­Î�µÁ¦È��µ¦«¹�¬µ­µ�µª·�µ�µ¦�·®µ¦�µ¦«¹�¬µ�� Á¡ºÉ°­́¤£µ¬�r�¼oÁ�̧É¥ª�µ�Á�̧É¥ª�́��́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ­Î�µ®¦́�®΅�­¼�¦�µ¦�¦·®µ¦�µ¦«¹�¬µ��¦³�́��¦·��µ¤®µ�́��·��� Á¡ºÉ°�Î�µÁ­�°�o°¤¼̈ �̧ÉÅ�o�µ��µ¦­́¤£µ¬�r�¼oÁ�̧É¥ª�µ�¤µª·Á�¦µ³®r�Â¨³­́�Á�¦µ³®r®µ�¦°��ªµ¤�·�Á�̧É¥ª�́��́��̧�°��»�£µ¡�µ¦�́��µ¦«¹�¬µ­Î�µ®¦́�­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ¦³�́��¦·��µ¤®µ�́��·�
¨´�¬�³�°�Â��­¤́£µ¬�rÁ�}�Â��­́¤£µ¬�r�¹É�Ã�¦�­¦oµ���6HPL�VWUXFWXUH�,QWHUYLHZ� ��·��¨µ¥Á�d����¦³�°��oª¥�o°�Î�µ�µ¤��·��¨µ¥Á�d����Î�µ�ª�������o°�Î�µ�µ¤���́��̧Ê�� �µ�­£µ¡Ä��{��»�́�Â¨³Â�ªÃ�o¤Ä�°�µ���°�¦³��Á«¦¬��·��¦³��­́��¤¦³���µ¦Á¤º°���Â¨³¦³���µ¦«¹�¬µ���nµ�Å�o�µ�®ª́�ªnµ¤®µ�́��·��ÎÉ�µÁ¦È��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ���ª¦¤̧�­¤¦¦��³Ä��oµ��� �µ�­¤¦¦��³�°�¤®µ�́��·��̧É­Î�µÁ¦È��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ��µ¤�̧É�nµ�Å�o�µ�®ª́�Åªo��nµ��·�ªnµ¤̧¤·�·�°��r�¦³�°��̧É­Î�µ�́��n��̧Ê�»�£µ¡�µ¦�́��µ¦«¹�¬µ��­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ��¦³�́��¦·��µ¤®µ�́��·���ª¦�¦³�°��oª¥¤·�·�°��r�¦³�°��Ä��oµ���¹�¤̧�ªµ¤�¦°�� »̈¤¦³���µ¦«¹�¬µ�́Ê��oµ��{��́¥�́ª�j°����{��́¥�¦³�ª��µ¦Â¨³�¨� ·̈���¦ª¤�́Ê�­°�� ö°��́��µ¦�́��µ¦«¹�¬µ®΅�­¼�¦�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·���°�¤®µª·�¥µ΅¥�°�¦́��́Ê�������Â®n��� �́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ®΅�­¼�¦�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́�¤®µ�́��·�Ä�¤·�·�°��r�¦³�°���oµ��{��́¥�́ª�j°���µ¤�̧É�nµ�Ä®o�ªµ¤�·�Á®È�Åªo��ª¦�¦³�°��oª¥�́��̧�n��̧Ê�»�£µ¡�µ¦�́��µ¦«¹�¬µ�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ¦³�́��¦·��µ¤®µ�́��·��Ä��oµ��� �́��̧�»�£µ¡�µ¦�́��µ¦«¹�¬µ®΅�­¼�¦�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́�¤®µ�́��·�Ä�¤·�·�°��r�¦³�°���oµ��{��́¥�¦³�ª��µ¦��µ¤�̧É�nµ�Ä®o�ªµ¤�·�Á®È�Åªo��ª¦�¦³�°��oª¥�́��̧�n��̧Ê�»�£µ¡�µ¦�́��µ¦«¹�¬µ�»�£µ¡�µ¦�́��µ¦«¹�¬µ­µ�µª·�µ�µ¦�¦·®µ¦�µ¦«¹�¬µ�¦³�́��¦·��µ¤®µ�́��·��Ä��oµ�
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����£µ�ª·�µ�­µ�µª·�µ�°��nµ�Á�}�­¤µ�·��°�­£µ�¼o�¦·®µ¦®΅�­¼�¦�µ¦�¦·®µ¦�µ¦«¹�¬µÂ®n��¦³Á�«Å�¥� Ä�n�� � Å¤nÄ�n�����nµ�Å�oÁ�oµ�¦³�»¤®¦º°­́¤¤�µª·�µ�µ¦�µ��µ¦ª·�́¥�µ¦«¹�¬µ®¦º°�µ¦ª·�́¥�µ��µ¦�¦·®µ¦�µ¦«¹�¬µ¦³�́��µ�·� �e������� �Î�µ�ª�hhhhhhh����¦́Ê��e������� �Î�µ�ª�hhhhhhhh��¦́Ê��e������ �Î�µ�ª�hhhhhhhh��¦́Ê�¦³�́��µ�µ�µ�·� �e������� �Î�µ�ª�hhhhhhh����¦́Ê��e������ �Î�µ�ª�hhhhhhhh��¦́Ê��e������� �Î�µ�ª�hhhhhhhh��¦́Ê������nµ�Á�}�®́ª®�oµÃ�¦��µ¦ª·�́¥�e������ �Î�µ�ª�hhhhhh�Ã�¦��µ¦���� �e��������Î�µ�ª�hhhhhhÃ�¦��µ¦�e������ �Î�µ�ª�hhhhhhÃ�¦��µ¦��� �nµ�Á�}��¼o¦nª¤Ã�¦��µ¦ª·�́¥�e������� �Î�µ�ª�hhhhhh�Ã�¦��µ¦���� �e��������Î�µ�ª�hhhhhhÃ�¦��µ¦�e������� �Î�µ�ª�hhhhhhÃ�¦��µ¦�����nµ�Å�o¦́�Á�·�Ä®oÁ�}��¼o�¦³Á¤·��o°Á­�°Ã�¦��µ¦ª·�́¥��µ�®�nª¥�µ�®¦º°­�µ�́�£µ¥�°�Ä��e�������̧É�nµ�¤µ���Î�µ�ª�hhhhhh�®́ª�o°����Ä��e�������nµ�Å�o¦́��µ¦Â�n��́Ê�Ä®oÁ�}��̧É�¦¹�¬µ®́ª�o°Ã�¦��µ¦ª·�́¥°¥nµ�Á�}��µ��µ¦�µ�­�µ�́�°ºÉ�����Î�µ�ª�hhhhhh�®́ª�o°�������ªµ¤�̧É�nµ�Á�}��¼oÁ�̧¥��ºÉ°Â¦���)LUVW�$XWKRU� �̧ÉÅ�o¦́��µ¦�̧¡·¤¡rÄ�ªµ¦­µ¦ª·�µ�µ¦Ä��¦³Á�«���e�����������e������ �Î�µ�ª�hhhhh����ªµ¤�e������ �Î�µ�ª�hhhhh����ªµ¤�e������ �Î�µ�ª�hhhhh����ªµ¤�������ªµ¤�̧É�nµ�Á�}��¼oÁ�̧¥��ºÉ°Â¦���)LUVW�$XWKRU� �̧ÉÅ�o¦́��µ¦�̧¡·¤¡rÄ�ªµ¦­µ¦ª·�µ�µ¦�nµ��¦³Á�«���e�����������e������ �Î�µ�ª�hhhhh����ªµ¤�� �e�������Î�µ�ª�hhhhh����ªµ¤�e������ �Î�µ�ª�hhhhh����ªµ¤�����µ�ª·�́¥�̧ÉÅ�o¦́��µ¦°oµ�°·� �&LWDWLRQ��Ä�ªµ¦­µ¦ª·�µ�µ¦¦³�́��µ�·®¦º°�µ�µ�µ�·�e������ �Î�µ�ª�hhhhh�Á¦ºÉ°��e������ �Î�µ�ª�hhhhh�Á¦ºÉ°��e������ �Î�µ�ª�hhhhh�Á¦ºÉ°�



���
����¦µ�ª́¨�¨�µ�ª·�µ�µ¦�®¦º°�µ�ª·�́¥�̧É�nµ�Å�o¦́���µ��µ¦¡·�µ¦�µÃ�¥��³�¦¦¤�µ¦¦³�́��µ�·®¦º°�µ�µ�µ�·�Ä�¦°�����e���������������Î�µ�ª��hhhhhhhh��¦µ�ª́¨����®�́�­º°ª·�µ�µ¦®¦º°�Î�µ¦µ��̧É�nµ�Á�}��¼oÁ�̧¥��ºÉ°Â¦���)LUVW�$XWKRU���̧ÉÅ�o¦́��µ¦�̧¡·¤¡r�Á�¥Â¡¦nÄ�¦°�����e���������������Î�µ�ª��hhhhhhhhh��hh��Á¦ºÉ°������µ�ª·�́¥�°��nµ�̧ÉÅ�o¦́��µ¦Á�¥Â¡¦n��̧¡·¤¡r�Â¨³Á­�°Ä��µ¦�¦³�»¤­́¤¤�µ�µ�ª·�µ�µ¦¦³�́��µ�·®¦º°¦³�́��µ�µ�µ�·�Ä�¦°�����e������������� �Î�µ�ª��hhhhhhhhhh��h�Á¦ºÉ°������»�ª·�́¥£µ¥Ä�­�µ�́���̧É�nµ�Å�o¦́�Ä�¦°�����e���������������́Ê��̧ÉÁ�}��¼oª·�́¥¦nª¤Â¨³Á�}�®́ª®�oµÃ�¦��µ¦Á°��� Å�o¦́���Î�µ�ª��hhhhh��»�� � Å¤nÅ�o¦́������»�ª·�́¥£µ¥�°�­�µ�́���̧É�nµ�Å�o¦́�Ä�¦°�����e���������������́Ê��̧ÉÁ�}��¼oª·�́¥¦nª¤Â¨³Á�}�®́ª®�oµÃ�¦��µ¦Á°��� Å�o¦́���Î�µ�ª��hhhhh��»�� � Å¤nÅ�o¦́�����Á�·��»�ª·�́¥£µ¥Ä�­�µ�́���̧É�nµ�Å�o¦́�Ä�¦°�����e���������������¦�̧�̧É�Î�µ®¨µ¥��Ä®o�·�Á�¡µ³­nª��̧É�nµ�Å�o¦́�®¦º°®µ¦Á�¨̧É¥�� Å�o¦́��¦ª¤�́Ê�­·Ê��¦³¤µ�hhhhhhhhhhhh��µ����� Å¤nÅ�o¦́�����£µ�ª·�µ�­µ�µª·�µ��°��nµ�¤̧�µ¦�¦³Á¤·��µ¦­°��°�°µ�µ¦¥r°¥nµ�Á�}��µ��µ¦�»�£µ��µ¦«¹�¬µ� Ä�n�� � Å¤nÄ�n����£µ�ª·�µ�­µ�µª·�µ��°��nµ�¤̧�µ¦�¦³Á¤·�Â¨³�¦́��¦»�®΅�­¼�¦°¥nµ�Á�}��µ��µ¦� Ä�n�Ã�¥¤̧�µ¦�́��Î�µ�»��Ç�hhhhhh�e��� � Å¤nÄ�n����£µ�ª·�µ�°��nµ�¤̧Â���µ¦¦́�°µ�µ¦¥rÄ®¤nÂ¨³�µ¦¡́��µ°µ�µ¦¥rÄ�£µ�ª·�µ�­µ�µª·�µ�°��nµ�Á�}��¦³�Î�µ�»��e� Ä�n�� � Å¤nÄ�n����£µ�ª·�µ�°��nµ�¤̧�µ¦�́��¦³�»¤°µ�µ¦¥r�Ä�­µ�µª·�µÁ¡ºÉ°­Î�µ¦ª��ªµ¤�o°��µ¦��{�®µÂ¨³�¦́��¦»�Â���µ¦�Î�µÁ�·��µ�Ä�£µ�ª·�µ�­µ�µª·�µ�Á�}�¦³¥³�»�Á�º°�� Ä�n� � Å¤nÄ�n�����nµ�Á�¥Â¡¦n«µ­�¦r�°�­µ�µª·�µ�°��nµ�Ä®o�»��¨£µ¥Ä�Â¨³£µ¥�°�®�nª¥�µ�¦́��¦µ��Ã�¥Ä®o£µ�ª·�µ�­µ�µª·�µ�°��nµ��́��Î�µªµ¦­µ¦Á�¥Â¡¦nÁ�}��¦³�Î�µ� Ä�n�� °¥nµ��o°¥�ë ³hhhhh��́���� � Å¤nÄ�n��� �nµ�Á�¥Â¡¦n«µ­�¦r�°�­µ�µª·�µ�°��nµ�Ä®o�»��¨£µ¥Ä�Â¨³£µ¥�°�®�nª¥�µ�¦́��¦µ�Ã�¥Ä®o£µ��­µ�µª·�µ�°��nµ�¤̧�µ¦�́�°�¦¤­́¤¤�µÁ�}��¦³�Î�µ� Ä�n��°¥nµ��o°¥��e¨³hhhhhh�¦́Ê��� � Å¤nÄ�n
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¥µ�·¡��r��́��̧ÊÅ�o¦́��»�­�́�­�»��µ�­Î�µ�́��µ�¦́�¦°�¤µ�¦�µ�Â¨³�¦³Á¤·��»�£µ¡�µ¦«¹�¬µ°��r�µ¦¤®µ�����­¤«��Â¨³Å�o¦́��»�­�́�­�»��µ��́��·�ª·�¥µ΅¥�¤®µª·�¥µ΅¥�°�Â�n�����ª�¤®µª·�¥µ΅¥
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�� ¤̧ª»�·�µ¦«¹�¬µ¦³�́��¦·��µÃ��̧É�¦��́�­µ�µª·�µÂ¨³¤̧�Î�µÂ®�n��µ�ª·�µ�µ¦Å¤n�ÎÉ�µ�ªnµ¦°�«µ­�¦µ�µ¦¥r�¦ª¤�́Ê�¤̧�¨�µ�ª·�µ�µ¦�̧É�¦�®¦º°­́¤¡́��r�́��°��nµ¥Á�ºÊ°®µª·�¥µ�·¡��r�Ã�¦��µ¦«¹�¬µ�o��ªoµ°·­¦³�� °µ�µ¦¥r�̧É�¦¹�¬µª·�¥µ�·¡��r�Ã�¦��µ¦«¹�¬µ�o��ªoµ°·­¦³�Â�n¨³�nµ�Á�}��̧É�¦¹�¬µª·�¥µ�·¡��r®΅�Å¤nÁ�·����Á n̈¤�®¦º°Á�}��̧É�¦¹�¬µÃ�¦��µ¦«¹�¬µ�o��ªoµ°·­¦³Å¤nÁ�·�����Á n̈¤�́Ê��̧Ê¤̧�ªµ¤¥º�®¥»n��µ¤�¦³­��µ¦�rÁ�}��̧É�¦¹�¬µª·�¥µ�·¡��rÂ¨³£µ¦³�µ�Ä����µ�®�oµ�̧É��ª·�¥µ�·¡��r���Á n̈¤�Á�̧¥�Á�nµ�́�Ã�¦��µ¦«¹�¬µ�o��ªoµ°·­¦³���Á n̈¤��� ��³�¦¦¤�µ¦­°�Á�}�Å��µ¤¦³Á�̧¥��́��·�«¹�¬µ�°�Â�n¨³­�µ�́����́Ê��̧Ê�o°�¤̧�¼o�¦��»�ª»�·�°�®�nª¥�µ�°¥nµ��o°¥����nµ�Á�}��¦¦¤�µ¦­°�Ã�¥�o°�¤̧�»�­¤�́�·�¦��µ¤Á���r¤µ�¦�µ���ª�²�� Á���r�¦³Á¤·�ª·�¥µ�·¡��r�Ã�¦��µ¦«¹�¬µ�o��ªoµ°·­¦³Å�o�Î�µ®��Åªo°¥nµ��́�Á��Â¨³Ä®o�·­·���́�«¹�¬µÅ�o¦́�¦¼oÃ�¥�́Éª�¹���� �¦³¤ª¨¦µ¥ª·�µ�»�¦µ¥ª·�µ�̧ÉÁ�d�­°�Ä�Â�n¨³£µ��µ¦«¹�¬µ�Å�o¦³�»ª·�̧�µ¦�¦³Á¤·��¨�ÎÊ�µ®�́��³Â��Â�n¨³­nª�Â¨³ª·�̧�µ¦�́�Á�¦�°¥nµ�Á®¤µ³­¤



���
�ªµ¤Á®¤µ³­¤Ä��µ¦�Î�µÅ�Ä�o¦¼�Â���µ¦Á¡·É¤�»�£µ¡�oµ��µ¦Á¦̧¥��µ¦­°�Â¨³�µ¦�¦³Á¤·��¨ � � � � � �o°Á­�°Â�³
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���
�ªµ¤Á®¤µ³­¤Ä��µ¦�Î�µÅ�Ä�o¦¼�Â���µ¦Á¡·É¤�»�£µ¡�oµ��µ¦�¦·®µ¦ � � � � � �o°Á­�°Â�³
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���
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	ABSTRACT
		This study was to develop the model for improvement of educational management quality for the master degree program in educational administration in public universities.  Works on the research methods were as follows: (1) Develop performance indicators on educational management for the master degree program in educational administration in public universities. Nine qualified professionals  were interviewed to determine on factors of quality indices and 17 experts were interviewed with questionnaire to check the suitability and applicability for the quality indices.  (2) Benchmark educational management quality indices for the master degree program in educational administration. Empirical data were collected according to the quality indices and  interviews were made on lecturers, students and personnel in education faculties from 12 public universities. (3) Develop the educational management quality improvement model and make policy proposals for educational management quality improvement for the master degree program in educational administration in public universities. This was accomplished by interviews with questionnaires on 27 experts. (4) Test the improvement model on educational management quality improvement with connoisseurship seminar.
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