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µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��®·u|À��©Z��µyZ°�ÒÎ�|À¿Z�ÎÐÕÐOÎ��

b�Y�aÇÈdsY� �Yº³Y� �ºÀ�� ¶]� �º]z¯� aZ�È�Y ³Y¹y©¹vk� yu� ±ÈÀ-� ±Zd�Y� yu�¾¨�|�ÏaZ�È�Y� ¹ �ºÀ��¶]��º]z¯¦¿�ª£YvouYz�Y�yu�¾¨�|�³Y¹y�©ÈdsY ©¹vk�yu�¶�«Z�¯�uyº¯Ðb�Y�µv��µuy¹M�� ©¹vk�aZ�È�Y�¢^�ÏaÇÈdsY� �Yº³Y� �ºÀ�� ±Y|À¯� � ¾¤¬sÎÏ�Ñ±Z³{�yu�±Y|À¯�²¿Y�¶§�µuº]�v�yu�ÐÔ�Ó¹ ±Yuz¯�yuÔÓ�Îb�Y�µuº]�v�yu��±Y|À¯¾-uz��Y��ºÀ� ¾�Z�YÍÐ�Ð¾W|k�¾-uz��Y� �v�yu�ÎÎ�Í¹ v�yu� ¦À³Z¯� ¹ ¦À³Z¯º�À·� ©ÈdsYÔÓ�Í©ÈdsY� �v�yu� ¾^�£¹uÏÏ�Íuº]�v�yu��

�¦Àcº¨À���aÇÈdsY��ºÀ��±Y|À¯ÐÏ�Í¶§�µuº]�v�yu� ±Yuz¯�yu�±Y|À¯�²¿YÑÑ�Í±Z³{�yu�¹ v�yuÏÎ�Ív�yu b�Y�µuº]�¾]Yz��Y�aÇÈdsY��Yº³Y��ºÀ�ÐÏ�Õv�yu� ±Z³{�yu�¶§�µuº]ÖÕ�ÎÏ±Yuz¯�yu�¹ v�yu�ÒÏ�Ðv�yu� b�Y�µuº]��¿Z�²¿zc�¾¤¬s�aÇÈdsY�µ¹z-�yu�©ÈdsY�¾]Yz��Y� aÇÈdsY� µ¹z-� yu� ¹ ¾�Z�Y� ¾-uz��Y}Yº�¹½z¨��¾¬°�b�Y�µuº]� ¾^���aÇÈdsY��ºÀ��¾dsZ´��ÒÖ�Ï¶§�uº]�v�yu� ±Yuz¯�yu�±Y|À¯�²¿Yëé�ç±Z³{�yu�¹êê�çµuº]�v�yu� b�Y� ±Zd�Yyu� �z�� ©ÈdsY� �ºÀ�ÍÒ�Ïª¤��©Y¹{� �v�yu� ÏÏ�Í\¤��¹ v�yu�v¿v��¾´·w�¾-v³Z¯ÐÏ�Ív�yu� uº]�¶¿|lc�aÇÈdsY��Yº³Y��ºÀ��±Y|À¯½YÑÐ�Íµuº]�v�yu� ±Z³{�yu�¶§ÓÑ�Í±Yuz¯�yu�¹ v�yuÏÏ�Íµuº]�v�yu� b�Y�¶d�Z¿� ¶§� yº�³Z°·¾¯� ±Z�³� ¶�«Z�¯� ²¿Y� ½Z·v·uyu �º°l¯ÔÍ�ÎÍ©ÈdsY� ¦¿� {Y� ª£Yvo� uYz�Y� v�yu�¾¯�j³y�¾¨�|�³Y¹yµuz]±Z³{�yu�±Y|À¯�²¿Y�¶§�v³YÎÎ� ÎÒ±Yuz¯�yu�¹ v�yu�ÎÒ�Ób�Y�µuº]�v�yu��©¹vkÐ ��¹ ¾³Y¹y� aÇÈdsY� �Yº³Y� �ºÀ�� ¾�yz]� ¶´À¯{� yuuYu�±Z�³�¾�yz]�²¿Y�j¿Zd³�¦À�Yz-º¯u�½Z·zÀ�d¯� Î�y aÇÈdsY� �ºÀ�� ²¿zcÇZ]¶�«Z�¯� ²¿Y� yu� ¾³Y¹ ¾´�� µ¹z-� ¶]��º]z¯ÒÒ�ÑÎZ]�©Z��ÒÍ�ÎÏ¹ v�yu� ¾´��µ¹z-�¶]��º]z¯�±M�²¿zd°§ÓÓZ]�zd�À]�¹ ©Z��ÐÐ� Õuº]�v�yu�� Ï�uYz�Y� ¶]��º]z¯�aÇÈdsY�²¿Y��ºÀ��±Y|À¯�²¿zcÇZ]Z]�±Zd�Y� |§z¯� yu�²§Z�ÐÖ�ÎÐ±M�²¿zd°§� ¹ v�yu� Z]� ±Zd�Y�½z¸�� uYz�Y� ¶]��º]z¯ÑÐ�Ö�yu�uYz�Y� ¹ v Z]�¾¿Zd�¹yÓÖ�ÎÍuº]�v�yu��

Ð�uYz�Y� ¶]� �º]z¯��ºÀ�±Y|À¯²¿zd�À]ª·Pcz�³{YZ]�µv�YvkZ¿�¶d�z-¡È�ÏÒ�º]z¯�±Y|À¯�²¿zd°§�¹ v�yuZ]�µv��aº��z�°·�uYz�Y�¶]ÏÒ�Óuzl¯�uYz�Y�¹ v�yu� Z]ÔÕ�Õ
uº]�v�yu�� Ñ�uYz�Y� ¶]� �º]z¯� ¾³Y¹y� aÇÈdsY� �ºÀ�� ²¿zcÇZ] Z]�Z]�¾¿Yvd]Y�uYºÏÐ�ÎÓ¶]��º]z¯�±M�²¿zd°§�¹ v�yu� ¾«Z��aÈÀ�pc�Z]�uYz�Y�ÖÍ�Ïv�yu��uº]� Ò�aÇÈdsY� �ººÀ�� ²¿zºcÇZ]� �¾º¬��� z�³� ¶�¤³� {YuYz�Y� ¶]��º]z¯� ¶�«Z�¯� uyº¯� ±Yuz¯� ¹ ±Z³{� yu�¾³Y¹y¶³ZsZ]�yYuÑÍ�ÎÓuº]�v�yu��¾³Y¹y� aÇÈdsY� �ºÀ�� ¶�¿Z¤¯� ¶]� �º]z¯� aZ�È�Yoz]©¹vk� yu� �±Zd�Y� yu�~´k�\�Ñµv¿uz-� ¶¿YyY� b�Y�¹ ¾¨�|�³Y¹y� aÇÈdsY� �ºÀ�� �Z^cyY� ¾�yz]±Z�³��¶�«Z�¯�uyº¯�uYz�Y�bÀ�´k²À]�¶§�b�Y�²¿Y�µv´·u Y aÇÈdsY�¶]�Èd]Y�¹ bÀ�´k�¹ ¾]Yz�¾¤¬s��Z^cyY ¾´�¯uyYu�uºk¹�yYu�ÍÒ�ÍS��Èd]Y�¹ bÀ�´k�²À]�Z¯Y c �¦Àcº¨À���aÇÈdsY� ¶]¾^���¹ ½Y�¶¿|l�¾dsZ´�� ¾´�¯��ÈdsYb�Y�¶d�Yv³�uºk¹�½yYu�ÍÒ�ÍS!��
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yu� ¾¨�|�³Y¹y� aÇÈdsY� uYv�c� ¶]� �º]z¯� aZ�È�Y©¹vkÒyu�¾¨�|�³Y¹y�©ÈdsY�½YyYu� uYz�Y� uYv�c� ¹ ©¹vkÓYyY�¿b�Y� µv¿uz-� ¶�aZ�È�Y� ¶§� yº�³Z°·
©¹vkÓ¾¨�|�³Y¹y�©ÈdsY�uYv�c�b^�³�v·u�¾¯�±Z�³� Yv�c� ¶]©ÈdsY�½YyYu�±Yuz¯� uÐÎ�Î±Z³{�½Yz]� ¹Ò�Î b�Y�µuº]� ©¹vkÎ�½zÀ-�¶°·�aZ�«Z�¯�j¿Zd³©Z��{Y�±Yz¿Y�yu�¾¨�|�³Y¹y�aÇÈdsY�¾�Z´�ÎÐÑÏZc�ÎÐÔÖ

�ºÀ��±Y|À¯�v�yuª§ ±Yuz¯ ±Z³{ ¶³º°³�uYv�c yY|]Y�·¹&�� ªp¯�¹ bÀ�°k��º³±M ©Z�¾�yz] ²À¤¤p¯�Z¿�¹ ¢¤p¯�Z³
Ö�ÎÎ Ô�Ô Ò�ÎÓ ÑÖÔ ¾´À«Z]�¶^oZ�¯ {YzÀ��¾¿Zd�¹y ÎÐÑÏ �Z]
Ö�ÎÑ ººº ººº ÑÕÏ ¾´À«Z]�¶^oZ�¯ ¾¿Zd�¹y±Zd�{ºs ÎÐÑÐ �Z]
Ó�ÎÕ Ö�ÎÑ Ñ�ÏÏ ÓÏÏ ¾´À«Z]�¶^oZ�¯ {YzÀ��½z¸� ÎÐÑÒ �Z]
º�ÎÔ ººº ºº ÑÕÕ ¾´À«Z]�¶^oZ�¯ z�u¹y�±Zd�z¸� ÎÐÒÍ ±YyZ¨°·�¹ ±Z¿v¿¹Yu
Ò�ÎÏ Ó�Ó Î�ÎÕ ÑÍÍ 5����6&/¶^oZ�¯¹� ¾´À«Z]'60�,,,�5 u|¿�v^À¯�¾¿Zd�¹y ÎÐÔÎ ±YyZ¨°·¹�½u|¿�½z£Z]
Ó�ÎÓ Ñ�ÎÏ Ó�ÎÖ ÑÓÒ 5����6&/¶^oZ�¯�¹ ¾´À«Z]'60�,,,�5 uZ]Z´-�¾¿Zd�¹y±Z�Yzs ÎÐÔÏ ±YyZ¨°·�¹ ±ZsyuZ¸]
Ô�ÎÒ Î�Ó Î�ÏÏ ÑÍÔ 5����6&/¹¶^oZ�¯ ¾´À«Z]'60�,,,�5 ¾¿Zd�¹y}yZ��b�u¹z¯ ÎÐÔÏ ½v¿¹Zk±YyZ¨°·�¹

µyZ°��©¹vk�`¯YuYÎv�yu±Y|À¯�ºÀ�
uYv�c¶³º°³ yY|]Y�·¹&� bÀ�°k��º³±M�ªp¯�¹ ¾�yz]�©Z� Z¿�¹ ¢¤p¯�Z³²À¤¤p¯

v�yu±Y|À¯�ºÀ� ¶³º°³�uYv�c
º�ÎÐ Ñ�Ô Ï�ÎÕ ÑÎÒ 5����6&/¾´À«Z]�¶^oZ�¯¹�'60�,,,�5 z¸�ywM�¾¿Zd�¹y|¿z^c ÎÐÔÏ ±YyZ¨°·�¹ ¶^§º§
Ó�ÎÕ Ò�ÎÏ Ô�ÏÑ ÖÒÍ 5����6&/¾´À«Z]�¶^oZ�¯¹�'60�,,,�5 u|¿�½z¸� ÎÐÔÐ ½z£Z]�¹ ½{Yzo½u|¿
Ñ�ÎÕ Ö�Ô Ï�ÓÏ ÑÒÍ 5����6&/¾´À«Z]�¶^oZ�¯¹�'60�,,,�5 ¾¿Zd�¹y�¹ ½z¸�²k¹z] ÎÐÔÐ ±YyZ¨°·�¹ ½¹z�s
Ô�ÏÐ Ï�ÎÒ Ò�ÐÎ ÓÎÖ ���*+4¾´À«Z]�¶^oZ�¯�¹'60�,,,�5 ±Z�Z§�½z¸� ÎÐÔÑ ¨°·�¹ ,´·ÇZ�±YyZ
Õ�ÏÐ Õ�ÎÒ Õ�ÐÍ ÓÒÏ ���*+4¾´À«Z]�¶^oZ�¯�¹'60�,,,�5 ¾¿Zd�¹y�¹ ½z¸�Yz��¶�¯º��±ÈÀ- ÎÐÔÑ ±YyZ¨°·�¹ ¾]º¤�¿
Ï�ÐÍ ººº ººº ÓÎÏ 5����6&/¾´À«Z]�¶^oZ�¯¹�'60�,,,�5 ¾d�´��¥z¸�£²¿¹| ÎÐÔÑ ¹ ¾³Z��Yºk±YyZ¨°·
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£²¿¹| ±YyZ¨°·
º�ÎÑ º�ÎÍ º�ÎÕ ÕÓÖ 5����6&/¾´À«Z]�¶^oZ�¯¹�36( �z¸½±Z´°�� ÎÐÔÓ ¹ uz ´¯�½yZ��Y±YyZ¨°·
Ö�ÎÖ ººº ººº ÐÏÒÒ ���654¾´À«Z]�¶^oZ�¯¹�'60�,9 z¸�½±Z¸ �Y� ÎÐÔÓ ±YyZ¨°·�¹ ¾°�Z£
Ñ�ÏÒ Ö�ÏÐ Ò�ÏÓ ÓÑÐ 5����6&/¾´À«Z]�¶^oZ�¯¹�'60�,9 z¸�½±Yv·Y{� ÎÐÔÔ ±YyZ¨°·�¹ ¾³Z�t]
Ò�ÏÎ Ö�ÎÑ Ô�ÏÔ ÕÔÖ ���*+4¾´À«Z]�¶^oZ�¯�¹'60�,9 z¸�½±Yz¸c� ÎÐÔÕ ±YyZ¨°·�¹ ÇZ]yº³
Ð�ÏÎ Ï�ÎÔ Ð�ÏÑ ÓÒÍ ���*+4¹¾´À«Z]�¶^oZ�¯'60�,,,�5 z¸�½|´�³� ÎÐÔÖ ±YyZ¨°·�¹ ½vÀ¯Y

ÏÎ Ö�ÎÑ Ö�ÏÒ ÐÒÍÎÑ ���*+4 yº�§�z�Yz� ÎÐÔÖ ±YyZ¨°·�¹ ÇZ]yº³
Ï�ÏÒ Ö�ÎÓ Ï�ÐÏ ÒÍÎ ���*+4¹¾´À«Z]�¶^oZ�¯'60�,,,�5 z¸�½µZ�³Z¯z§� ÎÐÔÖ ±YyZ¨°·�¹ ¾£uZ�
Ö�ÏÓ Ó�ÎÓ Ô�ÐÒ ÓÑÍ ���*+4¹¾´À«Z]�¶^oZ�¯'60�,,,�5 �È^k¹Z� ÎÐÔÖ ¹ µuY|À¬��~°�±YyZ¨°·
Î�ÎÔ ºº�ÎÓ Ï�ÎÕ ÐÖÎ 5����6&/¾´À«Z]�¶^oZ�¯¹�'60�,9 z¸�½¾¿Zd�¹y�¹®£ ÎÐÔÖ ±YyZ¨°·�¹ ¾´À.#

©¹vkÏ�~´k�\�oz]�¾¨�|�³Y¹y�aÇÈdsY��Yº³Y��ºÀ��Y�yu�±ÈÀ-�±Zd��©Z�æèíå�
�°kîçêQ ±{éìåQ uz¯éêêQ 

v�yu uYv�c v�yu uYv�c v�yu uYv�c
aÇÈdsY��Yº³Y

ÍÐ�Ð ÏÕ ÕÖ�Ñ ÏÐ ÎÍ�Î Ò ¾¤¬s�aÇÈdsY¾�Z�Y�¾-uz��Y
ÎÎ�Í Î ÏÎ�Í Î ÍÍ�Í Í ¾W|k�¾-uz��Y�yº´¿Z¯�
ÔÓ�Í Ô ÍÓ�Î Ò ÑÑ�Í Ï ¦À³Z¯�¹ ¦À³Z¯º�À·
ÏÏ�Í Ï ÏÎ�Í Î ÏÏ�Í Î ¾^�£�¹u
ÎÏ�Ñ ÐÕ ÐÔ�Ó ÐÍ ÔÓ�Î Õ ¾¤¬s�aÇÈdsY��°k

¦Àcº¨À���aÇÈdsY
ÐÏ�Í Ð ÏÎ�Í Î ÑÑ�Í Ï ¦Àcº¨À���aÇÈdsY�z¿Z�
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ÐÏ�Í Ð ÏÎ�Í Î ÑÑ�Í Ï �°k¦Àcº¨À���aÇÈdsY
ÔÐ�Î ÎÓ ÒÒ�Ï ÎÏ ÕÕ�Í Ñ ¾]Yz��Y�aÇÈdsY¦À³Z��©ÈdsY
ÑÐ�Í Ñ ÑÐ�Í Ï ÑÑ�Í Ï ººsY©Èd}zdºº�YuYvºº¿¹y�{Y�~ºº� {\À�MY
ÒÐ�Î ÎÑ ÖÕ�Ï ÎÑ ÍÍ�Í Í z�d´¯�[Yz��Y�[Yz��Y
ÕÎ�Ï ÏÓ ÓÕ�Ð ÏÏ ÕÕ�Í Ñ }Yº�¹�©ÈdsY½z¨��¾¬°��
ÓÒ�Í Ó ÕÒ�Í Ñ ÑÑ�Í Ï ¾�Yz·�yx-�©ÈdsY
ÎÖ�Î ÎÎ ÑÖ�Î Ô ÕÕ�Í Ñ ¾]º��©ÈdsY
ÐÏ�Õ ÔÔ ÖÕ�ÎÏ ÓÎ ÒÏ�Ð ÎÓ ¾]Yz��Y�aÇÈdsY��°k
ÍÒ�Ï ÎÖ ÖÎ�Î Ö ÏÍ�Ï ÎÍ ¾^���aÇÈdsY�¾dsZ´�� �z�
ÏÏ�Í Ï ÏÎ�Í Î ÏÏ�Í Î ª¤��©Y¹{
ÐÏ�Í Ð ÑÐ�Í Ï ÏÏ�Í Î v¿v��¾´·w�¾-v³Z¯�\¤�
ÒÖ�Ï ÏÑ ÒÒ�Ï ÎÏ ÓÑ�Ï ÎÏ ¾^���aÇÈdsY��°k�¾dsZ´��
ÎÎ�Í Î ÏÎ�Í Î ÍÍ�Í Í ½Y�¶¿|lc�aÇÈdsY½{Z��¾°�k
ÐÏ�Í Ð ÑÐ�Í Ï ÏÏ�Í Î ¾-u¹u{uZ¿
ÑÐ�Í Ñ ÓÑ�Í Ð ÏÏ�Í Î ½Y�¶¿|lc�aÇÈdsY��°k
ÔÕ�ÎÒ ÎÑÓ ÔÔ�ÏÏ ÎÍÔ ÒÔ�Õ ÐÖ aÇÈdsY�ª§��°k

©¹vkÐ��²���~´k�\�o�z]�¾¨�|�³Y¹y�©ÈdsY��ºÀ��b³º¨��ªp¯�ª·Pc�bÀ��¹��aÈÀ�pc�ª���¹±ÈÀ-�±Zd�Y�yu�ÎÐÕÍ� �°k ©ÈdsY�½YyYuv�yu uYv�c v�yu uYv�c Z·zÀ�d¯¦À�Yz-º¯u�½
ÍÍ�ÎÍÍ ÑÒÒ ÎÒ�Ó ÏÕ uz¯ÍÍ�ÎÍÍ ÑÔÍ ÎÎ�ÎÒ ÔÎ ±{ ~´k
ÍÍ�ÎÍÍ ÏÒÏ ÒÎ�ÎÎ ÏÖ ÏÒ�ÎÕ©Z��ÍÍ�ÎÍÍ ÏÔÕ ÔÎ�Ö ÏÔ ÑÍ�ÏÓ©Z��ÍÍ�ÎÍÍ ÏÐÏ ÒÍ�ÎÏ ÏÖ ÒÒ�ÑÎ©Z��ÍÍ�ÎÍÍ ÕÓ ÐÍ�Ö Õ ÓÒ�ÒÓ©Z��ÍÍ�ÎÍÍ ÔÏ ÐÐ�Õ Ó �ÓÓ©Z��

²�
ÍÍ�ÎÍÍ ÎÏÔ ÐÖ�ÎÐ ÎÔ ±Zd�Y�|§z¯ÍÍ�ÎÍÍ ÏÓÒ ÑÐ�Ö ÏÒ Z·z¸��z¿Z�ÍÍ�ÎÍÍ ÒÐÐ ÓÖ�ÎÍ êÔ Zd�¹y b³º¨��ªp¯
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ÍÍ�ÎÍÍ ÏÓÏ ÔÕ�Õ ÏÐ uzl¯ÍÍ�ÎÍÍ ÓÑÍ ÒÓ�ÎÎ ÔÑ ª·Pd¯ÍÍ�ÎÍÍ Ñ ÍÍ�ÏÒ Î µv��Yvk�Z¿�¶d�z-�¡È�ÍÍ�ÎÍÍ ÎÓ ÏÒ�Ó Î µv��aº��z�°·
ª·Pc�bÀ��¹

ÍÍ�ÎÍÍ ÓÖ ÖÍ�Ï Ï ¾«Z��aÈÀ�pcÍÍ�ÎÍÍ ÎÔÖ ÐÕ�Õ ÎÒ ®¬�¿uÍÍ�ÎÍÍ ÎÖÒ çÎ�Õ ÎÓ ¾¿Z°´·Yy�Z¿�¶��ºd¯ÍÍ�ÎÍÍ ÏÏÕ ÏÐ�ÎÓ ÐÔ Yvd]Y¿¾ÍÍ�ÎÍÍ ÏÑÔ ÔÑ�ÎÎ ÏÖ uYº��¾]
aÈÀ�pc

ÍÍ�ÎÍÍ ÒÕ ÑÒ�Ð Ï z-yZ§ÍÍ�ÎÍÍ ÖÍ ÑÑ�Ñ Ñ v´¯yZ§ÍÍ�ÎÍÍ ÐÏ ÒÍ�ÎÏ Ñ ºl�³Yu�Z¿�ª�p¯ÍÍ�ÎÍÍ ÏÔÓ ÕÕ�Ó ÎÖ uY{MÍÍ�ÎÍÍ ÏÎ ÏÖ�ÎÑ Ð ¶d��³{Z]ÍÍ�ÎÍÍ ÐÎÔ ÑÍ�ÎÓ ÒÏ yYu�¶³ZsÍÍ�ÎÍÍ ÎÎÑ ÒÐ�ÎÍ ÎÏ yZ¨À]ÍÍ�ÎÍÍ ÎÒ ÍÍ�ÏÍ Ð ª�Z�¯�z¿Z�

ª��

ÍÍ�ÎÍÍ ÖÏÒ ÔÍ�ÎÍ ÖÖ �°k
©¹vkÑ�±ÈÀ-�±Zd�Y�yu�~´k�\�o�z]�¾¨�|�³Y¹y�aÇÈdsY��ºÀ��¶�¿Z¤¯�©Z�ÎÐÕÍ�

±Z³{�Q éìå� ±Yuz¯�Q éêê�n��½yYu�¾´�¯ ¶kyu½uY{M µyZ¯M;�
v�yu ¾³Y¹Yz� v�yu ¾³Y¹Yz� ©ÈºdsY��º³

ÍÍÍÐ�Í Î ÒÒ�ÎÏ ÐÔ�Ó ÐÍ ÔÓ�Î Õ ¾¤¬s�aÇÈdsY
ÖÔÔÒ�Í Î ÍÍ�Í ÏÎ�Í Î ÑÑ�Í Ï ¦Àcº¨À���aÇÈdsY
ÍÍÍÍ�Í Î æç�çì ÖÕ�ÎÏ ÓÎ ÒÏ�Ð ÎÓ ¾]Yz��Y�aÇÈdsY
ÖÐÒÕ�Í Î ÍÎ�Í ÒÒ�Ï ÎÏ ÓÑ�Ï ÎÏ ¾^���aÇÈdsYó¾dsZ´�
ÓÐÖÐ�Í Î Ïç�Í ÓÑ�Í Ð ÏÏ�Í Î dsY½Y�¶¿|lc�aÇÈ©¹vkÒ�±ÈÀ-�±Zd�Y�yu�~´k�\�o�z]�¾¨�|�³Y¹y�aÇÈdsY�uYv�c�©Z�ÎÐÕÍ�

�°k ©ÈdsY�v£Z� zd�À]�Z¿�©ÈdsY�¶� ©ÈdsY�¹u ©ÈdsY�¦¿
v�yu uYv�c v�yu uYv�c v�yu uYv�c v�yu uYv�c v�yu uYv�c

~´k
ÍÍ�ÎÍÍ ÑÒÒ ÕÒ�ÖÐ ÑÏÔ ÑÑ�Í Ï ÎÍ�Î Ò ÓÏ�Ñ ÏÎ uz¯ÍÍ�ÎÍÍ ÑÔÍ ÕÖ�ÕÑ ÐÖÖ ÔÍ�Î Õ ÕÐ�Ð ÎÕ ÒÔ�Ö ÑÒ ±{ÍÍ�ÎÍÍ ÖÏÒ ÐÍ�ÕÖ ÕÏÓ ÍÕ�Î ÎÍ ÑÖ�Ï ÏÐ ÎÑ�Ô ÓÓ �°k
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u|¿� ±Zd�z¸��º¬�� µZ.�³Yu� ¾�·¹&�� b³¹Z�¯� u|¿ ¾¨�|�u|¿�¾£¹v��vÀ¸���ÎÐÔÐ�
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±Yz¸c� z¸��®À¨o� ¶¬l¯�ÎÐÔÕ�¹u� ©Z�µyZ°��Ñ� ��ÏÏÐ�ÏÎÏ�
ÎÍ�Yyº³� �¾]º¤�¿����½v¸¯� �z�³��u¹Yu� �½v°p¯�µZ��� À¯vÀ�Y�¾�yz]½z¸��¢�Z´¯�yu�¾³Y¹y�aÇÈdsY�½%º«º±ÈÀ-� ½Yz��¶�¯º�� ±Zd�z¸�� ¾WZd�¹y� ¹�¶¯Z´¬�� yZd�y�¹ ¶�¿v³Y�ÎÐÔé�¹u�©Z��µyZ°�é�����ÓÒ� ÒÒ�

���%DKDU� (�� +HQGHUVRQ� $6�� 0DFNLQQRQ� $-�� $Q�(SLGHPLRORJLFDO� 6WXG\� RI� 0HQWDO� +HDOWK� DQG�6RFLRHFRQRPLF� &RQGLWLRQV� LQ� 6XPDWUD�� ,QGRQHVLD��$FWD�3V\FKLDWU�6FDQG�������������� �����'RKUHQZHQG�%3��'RKUHQZHQG�%6��3HUVSHFWLYHV�RQ�WKH�3DVW�DQG�)XWXUH�RI�3V\FKLDWULF�(SLGHPLRORJ\��7KH� ����� 5HPD� /DSRXVH� /HFWXUH�� $P� -� 3XEOLF�+HDOWK�����������������������'RKUHQZHQG� %3�� 6KURXW� 3(�� 7RZDUG� WKH�'HYHORSPHQW�RI�D�7ZR�VWDJH�3URFHGXUH� IRU�&DVH�±,GHQWLILFDWLRQ� DQG� &ODVVLILFDWLRQ� LQ� 3V\FKLDWULF�
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$Q�(SLGHPLRORJLFDO�6WXG\�RI�3V\FKLDWULF�'LVRUGHUV�LQ�*XLODQ
3URYLQFH��<HDU �����

0RKDPPDGL�05���5DKJR]DU�0���%DJKHUL�<D]GL�6$�� 0HVJDUSRXU�%���.KDONKDOL�05���)DUVL�05���6KDUDIDWL 0�
$EVWUDFW,QWURGXFWLRQ� 7KH� EXUGHQ� RI� SV\FKLDWULF� GLVRUGHUV� LQ� WKH� GHYHORSHG� FRXQWULHV� KDV� EHHQ� LGHQWLILHG� E\� WKH�VFUHHQLQJ� TXHVWLRQQDLUHV� DQG� VWDQGDUG� FOLQLFDO� LQWHUYLHZV� DW� D� KLJK� OHYHO�� EXW� WKH� HSLGHPLRORJLFDO� VWXGLHV� RQ�SV\FKLDWULF� GLVRUGHUV� LQ� RXU� FRXQWU\� DUH� OLPLWHG� DQG� WKHLU� QXPEHUV� DUH� IHZ�� 3ODQQLQJ� IRU� SURYLGLQJ� HVVHQWLDO�PHQWDO� KHDOWK� VHUYLFHV� IRU� SHRSOH� UHTXLUHV� XV� WR� EH� NQRZOHGJHDEOH� DERXW� WKH� SUHVHQW� VWDWXV� RI� SV\FKLDWULF�GLVRUGHUV�LQ�WKH�VRFLHW\��2EMHFWLYH� 7KH�REMHFWLYH�RI�WKLV�UHVHDUFK�ZDV�WR�FDUU\�RXW�WKH�HSLGHPLRORJLFDO�VWXG\�RI�WKH�SV\FKLDWULF�GLVRUGHUV�LQ�WKH�LQGLYLGXDOV����\HDUV�DQG�DERYH�LQ�XUEDQ�DQG�UXUDO�DUHDV�RI�*XLODQ�SURYLQFH��0DWHULDOV� DQG�0HWKRGV� ���� LQGLYLGXDOV� ZHUH� VHOHFWHG� WKURXJK� UDQGRPL]HG� FOXVWHU� DQG� V\VWHPDWLF� VDPSOLQJ�PHWKRGV� IURP� WKH� H[LVWLQJ� IDPLOLHV�RI�*XLODQ�SURYLQFH�DQG�TXHVWLRQQDLUHV�RI�6FKHGXOH� IRU�$IIHFWLYH�'LVRUGHUV�DQG� 6FKL]RSKUHQLD� �6$'6��ZHUH� FRPSOHWHG� E\� WKH� FOLQLFDO� SV\FKRORJLVWV�� 7KH� GLDJQRVLV� RI� WKH� GLVRUGHUV�ZDV�EDVHG�RQ�'60�,9�FODVVLILFDWLRQ�FULWHULD�5HVXOWV� 7KH� UHVXOWV� RI� WKH� VWXG\� VKRZHG� WKDW� WKH� SUHYDOHQFH� RI� SV\FKLDWULF� GLVRUGHUV� LQ� WKH�SURYLQFH� LV�������SHUFHQW�ZKLFK�ZDV�������SHUFHQW� LQ� WKH�ZRPHQ�DQG������SHUFHQW� LQ� WKH�PHQ��7KH�DQ[LHW\�DQG�PRRG�GLVRUGHUV�UHVSHFWLYHO\�ZLWK������DQG������SHUFHQW�KDG�WKH�KLJKHU�SUHYDOHQFH�LQ�WKH�SURYLQFH��7KH�SUHYDOHQFH�RI�SV\FKRWLF�GLVRUGHUV� LQ�WKLV�VWXG\�ZDV������SHUFHQW��QHXUR�FRJQLWLYH�GLVRUGHUV������SHUFHQW�DQG�GLVVRFLDWLYH�GLVRUGHUV������SHUFHQW�� ,Q� WKH� JURXS� RI� PRRG� GLVRUGHUV�� PDMRU� GHSUHVVLRQ� ZLWK� ����� SHUFHQW� DQG� LQ� WKH� JURXS� RI� DQ[LHW\�GLVRUGHUV��REVHVVLYH�FRPSXOVLYH�GLVRUGHU�ZLWK������SHUFHQW�KDG� WKH�KLJKHU�SUHYDOHQFH��7KH�SUHYDOHQFH� UDWHV�RI�SV\FKLDWULF�GLVRUGHUV�LQ�WKH�SURYLQFH�DPRQJ�WKH�LQGLYLGXDOV�LQ�WKH�DJH�JURXS�RI�������\HDUV�ZLWK�������SHUFHQW��GLYRUFHG� RU� VHSDUDWHG� LQGLYLGXDOV� ��� SHUFHQW�� UHVLGHQWV� RI� SURYLQFH� ������ SHUFHQW�� LQGLYLGXDOV� ZLWK� SULPDU\�VFKRRO�HGXFDWLRQ�������SHUFHQW�DQG�KRXVHZLYHV�������SHUFHQW�ZHUH�PRUH�WKDQ�RWKHU�LQGLYLGXDOV�LQ�WKH�VDPSOH�&RQFOXVLRQ� 7KLV� VWXG\� VKRZHG� WKDW� DW� OHDVW� ��� SHUFHQW� RI� LQGLYLGXDOV� ROGHU� WKDQ� ��� \HDUV� WKDW� ZHUH� VWXGLHG�VXIIHUHG�IURP�PLQLPXP�RQH�RI�WKH�SV\FKLDWULF�GLVRUGHUV��%HLQJ�DZDUH�RI�WKLV�PDWWHU�UHYHDOV�WKH�UHVSRQVLELOLW\�RI�WKH�KHDOWK�SROLF\�PDNHUV�DQG�SURJUDPPHUV�IRU�SUHYHQWLRQ��WUHDWPHQW�DQG�PHGLFDO�HGXFDWLRQ�PRUH�WKDQ�EHIRUH�LQ�UHODWLRQ�WR�SUHSDULQJ�DSSOLHG�DQG�H[HFXWLYH�SODQV�LQ�*XLODQ�SURYLQFH�IRU�PHQWDO�KHDOWK��$OWKRXJK�WKH�YDOLGLW\�DQG�UHOLDELOLW\� RI� 6$'6� IRU� VFUHHQLQJ� DQG� GLDJQRVLV�ZHUH� VKRZQ� LQ� WKH� SLORW� VWXG\��ZH� VXJJHVW� WKDW DQRWKHU� VWXG\�VKRXOG� EH� FRQGXFWHG�ZLWK� D� JUHDWHU� VDPSOH� VL]H� IRU� WKH� DVVHVVPHQW� RI� YDOLGLW\� DQG� UHOLDELOLW\� RI�6$'6� IRU� WKH�GLDJQRVLV�RI�SV\FKLDWULF�GLVRUGHUV�.H\�ZRUGV��$IIHFWLYH�'LVRUGHUV��3V\FKRWLF��(SLGHPLRORJ\��0HQWDO�'LVRUGHUV��6FKL]RSKUHQLD�
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