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¢o� ¹ �·¹&�� ©º�� yu� ±v³Z¯� ¶dsZ´�Z³� uyº¯� yu� uºsv³uº]� µZ-M�¶^oZ�¯�¶¯YuY�{Y��Yz�³Y�±Z-v´´)�b)z�yu ¶³º°³�[º#yZ¸#� yu��·¹&��²¿YzÀ��½zÀ-¶] ¾«Z°doY �¹y��¶³º°³�v·�z]�¾´d^¯�½zÀ-�v³v��[Ztd³Y�²¿YyZ)±Zd�yZ°À]� z·� ½yZd�z�� ±Yz¿v¯� {Y� z ³� ¹u� (°)� Z]��t]� yZd�z�z�� ¹ ¾�{º¯M� y|¿Y¹z�º��¶]� ¶kºc� Z]� ¶³º°³�½Z·yZÀ�¯�·¹&��yu�½zÀ-¾ À)�½Z·v��Zl³Y¶) [Ztd³Y�z]�½uYz�YZ]¾´��aZ�È�Y�¹�]zlc½Z·�¶b�u ©¹Y�uyYu�vÀ)Zc�çå��±YyZd�z��}Z�Y�²¿Y�z]½YyYuª£Yvo (¿±YyZ°À]� Z]� ®À¤d�¯� ¾´À«Z]� yZ)� ¶¤]Z�� ©Z�±Z¯{� yu ] ½zÀ-�¶³º°³v³v�� µv¿|-z�¶³º°³²À³Yº£�}Z�Y� z]�½zÀ- ¶]�¾]ZÀd�u�Zc�¾ À)�aZ¤À¤pc�Z·�µuYu��Z^�Y�±M�yZÀ�¯�¶)b�Z¿� ¶¯YuY� �b�Y�¾d�Z¿yu�aZ�È�Y� ±v��½yYz*c�¶À¬) yu�Z·�¶^oZ�¯Zl³Y�±Zd�yZ°À]�ªp¯�¹ v¶^oZ�¯�z·yu (¿�Zc�¶¤À£u�j´��¹ ¾��u¹vo] ¶¤À£u�µu�¹ b�Z�¶©º� vÀ¯Zl³Y�µuYuµv¯M�b�v]�½Z·{Y] ¶^oZ�¯�z·zx�Z)�½¹y� ¶d�º³±Z´À°�Y�½Yz]� ¹ v�{Y¶]� Z·º.d -�ª¿v^c�bp�yZ¸#�Zc�¹u�²À]�ay¹z��¶]�Z´]�¶^oZ�¯�z·� �[ºd*¯�²d¯z£� ¾´À]{Z]� uyº¯� yZ]b�z-� yY�]½YzµuYu� ªÀ¬pc½Z·�s�¶]��s�¹ ¶°¬)�¶]�¶°¬)�¶^oZ�¯�z·�²d¯�Yvd]Y��·¹&�v��µv³Yºs�'yu�yº�´¯��¶^oZ�¯�z·�²d¯�¶�«Z�¯�²Ào�yu {Y� µv�½Z·�¶d -] ±Z-v´´)�b)yZ�¯¶ayº��v)�·¾¿Z b�YuuZ¿�²d¯�¶À�Zo�yu�v�ayZ^��Z·v)�²¿Y�{Y�½uYv�c {Y�v³uº]�{Y�½yYuyºsz]�ay¹z�bÀ°·Y� �\�Z´¯��³Yu�Z]�²d�Yu� yZ)� ¹z�� zÀgZc� �¶]zlcZ]� ±YyZ*°·� yZ´)� yu� yZ)¹ ±yv¯�aY|À¸lc�¹ ª¿Z�¹����{Y�µuZ d�Y�Z]�¶¬oz¯�²¿Y�yu ²��¶�¿Z¤¯�ªÀ¬pc�¹ ¶¿|lc¹Yv¯�½Y�¶^oZ�¯�z·�½Z·v)z.¿u�½Z·v)� Z]� µv³º�� yYz*c� ¹ ¾�sz#�½v´¿Mz��¾�oZ�¯� ½Z·v)� Z]� ²À´$°·� ¹ ¶^oZ�¯� ±Z°·¶^¾¬^£� ½Z· b·Z^��}Z�Y�z]�¹ v��¶�¿Z¤¯] ¾¯º¸ ¯�½Z·¶b£º¯�yº� {Y�¾*¿�yu�¤^�M ½Z·�¶¾�¿Z¯{�] ¶)¶¤¤p¯���ºc�y¹z¯Z± uº]� µv���Yv]Y�yYz£�b�z-��yYz°d�Y�²¿Y½uyYº¯�yu�yZ) ¤^��uZl¿Y�f�Z]½Z·�¶¤^��Z�uY��v¿vk½Z·�¶Z]�¾¬^£�®·¹ ¶¤^�� {Y� v)�(¿�ªp¯� zÀÀ�c� Z¿¶¤^�� ¶]�½Yz.¿u��v�¶]
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±Yº´�µuYu� ¹Yv¯� ¶�¿Z¤¯� ¹ �·¹&�� ¶¯YuY� ©Zh¯Z· ¶lÀd³�²¿Y�¶]�Yy�±Yz.�·¹&�¾¯¾¯�¶)�v³Z�y¶¤^��¹u�±Yºc ¾�¿Z¯{M�aY|À¸lc�¹ aZ³Z*¯Y�¹�½º´�¯�b¿Z°o�yu�¶)Z�uY�z.¿v*¿�yu� Yy�uº]� µv���Yv]Y��·¹&��¶À«¹Y�ªoYz¯uz§] ½v¿vk� ¶¤^�� ¹¶Z³��Àp¯�¹M� uºkº]� Yyuy� yYz°d�Y¾¯º¸ ¯� ¶¤^�� ��� ªÀ*�c� yº)x¯� v´¿Mz�Yy b�Yu�©Z^³v]v��v´·Yºs�¾�z�¯�¶¯YuY�yu�¶§��
j¿Zd³µuYu¾¯� ±Z�³� �·¹&�� ²¿Y� ¶À«¹Y� ½Z·v·u¶§±YyZd�z� È¯Z)�¾.d�¿Z�� ±uº]� YyYu� ay¹z�� ¹ bÀ°·Y� ¶]½Z· uº]� µZ-M� uºs� ¶�zo� yu� ¾´À«Z]v³¹v´d�Yu� uZ¤d�Y¶§ ¾´À«Z]� ¾.d�¿Z�zÀÀ�c� ª]Z£� ¾dÀ��¹� uz�� z·�b�Y¶) uyYu� ±Z¨¯Y±Z¯{� ©º�� yu��·Z)�~*�z]� Z¿� ¹ �¿Y|�Y� v]Z¿�µuYu�²À´$°·yu�±YyZd�z��¶)�v´d�·�¶d*³�²¿Y�²À^¯�Z·] �¹z��¶À«¹Y�ªoYz¯¶½Yz]�½zd�À] ¡º��¹ yº��{Y�yZ) ¾.d�¿Z��\�)yYuyºsz]�¾´À«Z]�½Z·v´d�·µYy�{Y�¹½Z· yZ)�²¿Y�¶]�±º-Z³º-v³{y¹�¾¯�ayuZ^¯� ¶�¿Z¤¯� ªÀ¬pc� ¹ ¶¿|lcµuYu� ¹Yv¯� ½Y�·¹&�� ²¿Y�½Z· ¾¯º¸ ¯�¶¤^����uy¹M�uºk¹�¶]�¶¯YuY�yu�{Y�(¿�z·� ¤^�� ²¿Y½Z·�¶µYz°·� ¾¯º¸ ¯Z]ª¤³� {Y� ½uYv�c©º£½Z· v��v·Yºs�¶WYyY�±YyZd�z��±M�bÀ°·Y�|WZo�¶d*³¾��]�¶) ª¤³� {Y©º£s ¾¯º¸ ¯� ¶¤^�� (¿� yu� ¶)� Z·µuy¹M� �Z µv�yZ�Y�v³Y¾¿Z·�µ¤^��z¿Z��¶]Z·�¶|À³�v³yYu��º�º¯�²¿Y z]�b«Çu�{Y�¶d�x-zgº¯�ª¯Yº��¾-vÀ´c�®·yu�¹ ¾-vÀ$À� ¾.d�¿Z��\�)�z]�®·�z.³ZÀ]�¤^��¾��]�yu�¾³Z�º�½Z·�¶  ¯¾¯º¸b�·�|À³� �¶]zlc�±Z-v´´)�b)z�²¿Y� yu�·¹&�{Y] ¶]zlc¶ ®¸¯� ±Yº´�-zÀgZc� ª¯Z�� ²¿zc¾.d�¿Z�� \�)z]� yYx¶]� ayº��bÀ�£Y¹�~°«Z·�¹ v³uz]� Z³Yy�®À¤d�¯� ¶]zlc Z¤cyY�yu�v´°�{yY�¾¬¯Z�½¾.d�¿Z��¾´À«Z]�½Z·v´d�³Yu¶) (¿�bÀ�£º¯�yu�Yy�±Z³M�¾�£Y¹�±Zpd¯Y��«Z#�¾¯Z°c�Z]Z· ¾¯� yYz£� ±M� aÈ*�¯� ¹v·u�]¶²¿Y� Z¸³M� µvÀ¤�¶³º-

]zlcZ·�¶yZd�z��Yy¯ ¹ ªWZ�¯� Z]Zl³Y� ²Ào� aÈ*� Yv£Y½Z·�¾d^£Yz¯zd¸]Z´�Mv´§�¾¯� b -�¶´À¯{�²¿Y�yu�yZd�z��(¿� �µv�³� yZ)� uyY¹�auºs�¾d£¹� Zc¾°³�½Y½zÀ.]�uZ¿�¾³Yºc� ¾°³� Yy� ¾¬°�� yZ)� ¾´�¿½zÀ.]� uZ¿� ¾³Yºc�b�Y� ²*°¯ ½yºXc±M¾´)� ª°�� ¾·Yºs� ¾¯� ¾d£¹� ¾«¹� ¾³Yv]� Yy� ¾¯¾³Z¯��yYz*c�±Z-v´´)�b)yZ�¯yu�µ&¿º]�¾d^£Yz¯�Yv£Y�(¿�¹Yv¯ ½Z·yZ)�¶�Ào´�µºÀ�� Yy�¾¯ ½YRyu�ayZ¸¯�\�)� yu�zg ¾¯�¶´À¯{�±Mv´d�³Yu�¶]yZ¸�Y�¤³�±YyZd�z��²¿Y�{Y�¾sz]� Z¤cyY�yu�yYz*c�¹ ²¿z°c½¾.d�¿Z���aZ¯Yv£Y�¶]�u¹vp¯� ´�³ ¾b�À¶´À¯{� ¹Z¿� yZ°À]� Z]��Z^cyY�½yYz£z]� zÀ�³�¾¿Z· À³� Yy�½zÀ-�®À°�cuzÀ-�¾¯�z]�yu�|�²¿Y�yu�yZd�z��(¿ b -�¶´À¯{� �Zl´¿Yó~³Y%y¹Y�·Yz°·� ¹ �¿z¯� {Y� z�� ¶�À°·�±Z Z¸³Mb��¶¬�¬�vÀ´À^]�v¿Z]�¶)�b�Y�½Y�®·�±Z�¯Yv)�z·�Z] uz)�b^p�� yºk�(¿�v¿Z]�¾«¹� uº]�ª*�¯�¾¬Às�ª¿Y¹Y uz)�auZ�� ®)� ®)�yº�#�¾�)� z·� Z]� ®d�z-� uZ¿�¾´�¿�Z�¹Y�¶)�®´)�uyºsz]¾³Yzp]�uº�³�zc�� ]¶\�)� z]� µ¹È�� yYz*c� ¹ ²¿z°c� ±YyZd�z��²¿Y� µvÀ¤�¾.d�¿Z��µ&¿¹�zÀgZc�|À³�¾´À«Z]�¾.d�¿Z��� o�yu�uyYu�½Y� �v³Yyx-�±Zd�yZ°À]�{Y�iyZsyu�Yy�®oz��²¯�¶)�¾d£¹�v�] ®d�Yu�ª*�¯�ª¿Y¹Y�v��Yvtd�Y�¾¯�}Z�oY¾do�uz) ayZ¸¯�{Y�¾��]¶À«¹Y�½Z·®·�Yy�YY�µuYu�b�u�{Y���µuZ d�Y�¶)�v³uz)�¾¯�µyZ�Y�¶d*³�²¿Y�¶]�±YyZd�z��{Y�¾��]]zlc{Y½Z·�¶ª*�� yu� |À³� ±Yz.¿u�¾.d�¿Z�� ½zÀ-½Z· ¶�Ào� yu��º�t]� ±Z³M� ¾´À«Z]Z·¿®À°�c� zÀ�³� ¾½zÀ-� b�Y�¶d�Yu�¾¿Y|�]��¤³�]zlc�²¿Y� Z¸³MZ·�¶Zcv°�� Yy��{Y bÀ«Z��� µv·Z�¯¹ ±YyZ*°·�½Z·±vÀ´�½yZ)�½Z·YzkZ¯ ¾¯�\�)�±Z³Mv³uz)�¶´À¯{�²¿Y�yu�yZd�z��(¿b -� �b£¹� ¾��]�t]� ª¿ºpc� �£º¯� ±YyZ*°·� ¶)� ¾cZ*³� Z· ¾¯b�Y� vÀ ¯� ¾¬Às� v´¿º-�¾¯� ¾��� ²¯d*³� ®´)½Z·�¶Z¸³M�{Y�uºs�yZ)�yu�¹ zÀ.]� Yy�±YyZ*°·�¶À¤]�yZ)�b^h¯®´)�µuZ d�Y��
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�b�z��Z·�±YyZd�z��ayº�� ¶]yz*¯º¯� yuuy b�z�½yZ)� µy¹u� ©º�� yu� yZd�z�� z·� ½zÀ-uZ¿� ½Z·¾¯� b^p�v³uz)�b�z�� ²¿Yz]� µ¹È�� Z·¶]�«Z# ¶d�³Yu�±uyYx-½yºXc�½Z·�²¿Y�±Z¨¯YYyZ¸³M�¶]¾¯u·¶)v ¶�zo� uz*¬°��¿Z¯{M� ¶cº]� ¶]� Yy� uºs�½Y]Yx.¹ v³y{Y �¤³½Z·�¶£º� z^sZ]� ±M����� ¹ a³ºvZc�b¿Z¸³� yu v´³Yºd]u¾.d�¿Z�� uº^¸]� zÀ�¯� yZ-� uºs� ¾´À«Z]� ½Z· v³yYuz]�¶]z�³b�z�� ±YyZd�z�� ²¿Yyº)x¯� ½Z·Z¿ �¾¿È��~³Z��uyYº¯� ¾sz]� yu� Z¿� ¹�½yZ^kY� ¢À�ºc�� ] |À¯Mv¿v¸c�Yvd]Y�yu�b�Y�²*°¯¶z�³ZÀ]v´¿�\¬�Y�yu�Z¯Y� yu�¹ uyYº¯b¿Z¸³Z¤cyY�\kº¯�½¶�zo�Z¸³M�½Y¾¯�³ºv� ¸³M�{Y�v¿Z]� Yx«] Z¶uz)�µuZ d�Y�¾]ºs�yu�yZd�z��(¿²¿Y b -�uyº¯� �¾¯�yZ)�±Zd�yZ°À]�yu�¾¿ºl�³Yu�±Yy¹u�yu�²¯uz)�¾¬Às uº]� vÀ ¯�bÀ�£Y¹� Z]� Yy� uM� ±º#�Z´�M� ¾´À«Z]� yZ)� ½Z· ¾¯v´)��¾¿ºl�³Yu�±Yy¹u�yu�yZ)�¶]zlc�|À³�¹Y�¶)�½z.¿u�yZd�z�yZd�z��±Yº´�]�±uz)�yZ)�{Y�b�Yu� Yy�µzÀsw���À«y�]¶ uz)�uZ¿�½yZ^kY�¢À�ºc�(¿�±Yº´�� �����ª¿Y¹Y~�À«ynuº]��uº]�¾�YyZ³�®·�¾°)�z*��±º#� ²¿Y� z�Zt]�v¿Z�� uz)�¾¯�À«y� Yz¯�®d�À³�v¬]� yZ)� ¶) v³Y�µuz)��t]�¶]�Yz¯�¶)�v�]�Z¯Y¹ v³uZd�z���¬dt¯�½Z·uº��¾¯�Zl³Y��t]�z·�yu�¶)�¾ ¬dt¯�½Z·yZ)� Z]���¶³ ª¯Z)�yº�]���²¯�¶]�¾]ºs�}Z�oY�v��Z´�M�½u¹vo�Zc uYu�¾¯�b�u�uº]�vÀ ¯�¾¬Às�ª)�yu�� b)z��{Y�½uYv�cbÀ�£º¯�{Y�±Z-v´´)µz�d´¯zÀ��½Z·½YuZ¿ yYuY¹� Yy� Z¸³M�¶)�v³uz)¶]¶À*cµuz§�uºs�½Z·�¾¿Z³Yºc�z] uº]�bÀ�£º¯�²¿YZcv°��¶)� Z·�ayº��¶]±uz)�yZ)� Z¸´c �t]�yuyu�Z¿�b]º³) ½Z·½yZZ]uº^°)�Z¿�¹ ±Z´§yZ§yu �t]uº]� yZ)z�� ¹ �º¬�� ½Z·�b�z�� Z¸³M� ¶]�±uº¯{M ¶d�³YuayZ¸¯� ¹ Z·Yy� uºs� ½Z·uYu�¾¯�{Y� yZd�z��(¿ ¶§�¾¿ºl�³Yu� ±Z¯{� yu�¾d�z�b¬�� ¶]b¿u¹vp¯½Z· ½{y¹yZ)�¶]� yº^l¯�¾�{º¯Mv³uº]�z���½yZ§�b]º³�yu uz)�¾¯�b^p��

�½{y¹yZ)b]º³ºs� ¾¬Às� z��uº]� [�uYv�c� ±º# ±Z´§yZ§¾°³� ®·� ±Z�«u� z-Y� ¾do� ¹ uº]� zd°)b�Yºs� v´·v]�Z¯�¶]� Yy�yZ)�{Y�¾�t]�v³uº]�yº^l¯�Z·z���µ¹È�]uº^³� Z·|À#�ªÀ^£�²¿Y� ¹ ¾´d�º³�½Z·yZ)� {Y�½z^s� z.¿u� ®¿uº]��¿z¯�Z]�zd�À]��µy¹u� (¿� ±v³Yyx-� ½Yz]� ¶)� ¾d�z�{Y� ½z.¿u� yZd�z�b^£Yz¯dsY�yu�µ&¿¹�½Z·±Yº´�]�uº]�µv��µuYu�yYz£�½¹�yZÀ Z¤cyY�yu�zgº¯�¾¬¯Z�½uz)�¾¯�uZ¿�uºs�½Z·�¾.d�¿Z��� ����º¿�¾��½M�µy¹u�(¿�½Yz]�®Àd�y�±Zd�yZ°À]��z��{Y� ®d�z-� uZ¿� Z·|À#�¾¬Às�²¿Y� Z]yZ)� ¶¤]Z�� ©Z�� v´#� ¶)v´d -� ¾¯� ¶)� ½yZ)� z·� ®d�Yu�¾¯� Zl³Y�uYu�¾do �¿Z¯{MZ·�Z¯{M�¶]�uºs�®·� Yy�uz]�¾¯� µZ.�¿�²¿Y�½Yz]� ½yZ)�µ|¿y�uz)�¾¯�yZ)�¹Y�Z]�¶)�½yZd�z��¶)¾��½M�½Z· v·v]�uZ¿�Yy�º¿��²¿Y�±YyZd�z��²¿Y�¶À¬)��º°l¯�yub�z��¶³º-Yy�Z·¶]®�y �´c� ¹ aÈ*�¯µYz°·�½Z·�±M¾¤¬c��{yYZ]� ¹ Z¸^³Yz-� ¾¯v³uz)� ��Àp¯�±Z-v´´)� b)z���¯yu� ®¸¯� ¾¬¯Z�� Yy� �Àp ª*�À-ayZ¸¯� {Y�½yZÀ�]�½z½Z·´�¾¯� uºs�¾v´d�³Yu� ¶]z�³¾ �Z�� ¹ ¾*¿|À�� v�]� ¹u� {Y� �Àp¯� uYz�Y� ²¿Y� ¾¯¾.d�¿Z��\�)�v³¹y�v³Yºcb�z�� Yy�±Z³M�¾´À«Z]�½Z· v´)�~*�z]� Z¿� ¹ µvÀ�t]§v´�] ¹ uYz�Y� ²¿Y�\¬�Y¶ �t]�yu�¶)�¾³YyZd�z��{Y�¶d�u�±M��º�syZ)�µ&¿¹�½Z· d�Yu�µvÀ¤���v³uz)�¾¯v´�¿Yz�¶]�¶kºc�Z]�¶)��yZ)��Àp¯�yYuY¹� Yy� Z¸³M� �b�Y� zÀÀ�c�©Zo� yu�b�z�]�®¬��b�z�À�¾¯v´)¶§¾.d�¿Z��\�)�½Yz]�Yy�uºs��Èc�zh)Yvo�½Z· {Ç�¾´À«Z]·u�Zl³Yv´�¾¯�¶´À¯{�²¿Y�yu�yZd�z��(¿b -� �Zl´¿Y�º¿�¾��½M�¶�À°·� Z°��~XS� WR� �GDWHn¹yu� ¶�Ào� {Y� ¾¬Às½Z·�yZd�z��¾d�·� z·Z¯� ½�¶)� ½yº^l¯ ¾�Z]� yº�´¿Y���¾·Yºt³� auºs� z-Y� ¾do�b�z�À� ·(À´*cZ���µZ.d�u� ¹ ª¿Z�¹� ±v¯M¶]� v¿vk� ½Z··µYz° yZ�d³Y¾¯� ayº^l¯� ±ÇºX�¯¹ ½zÀ.]� uZ¿� ¶)� v´) ¶d�³Yu½z^]�yZ*]�Yy�b¿Z·�� �Y�²¿Y�\¬�YººZ¤cyY�¶]�¶)�¾¬¿Z°c�¶]�Z´]�¹ uºs�ªÀ¯�¶]�uYz½
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zÀÀ�c�v¿vk�¶]zlc�(¿�©Ès�yu�b�Y�²*°¯v´§ª*��¹ uzÀ.]�uºs�¶]�½z.¿u�çç��±M�¶kºc�\«Zk�¶d*³¶)z·�yu� ¡º�� µZ-v¿u�¹u�] ¶]zlc�¶Z¿º��º¸ ¯�(¿�±Yº´��¶³�¹ Zd�¿Y�b�Y�¶d�z-�yYz£�¶kºc�uyº¯�]¶z-Y�z.¿u�ayZ^� Z¤cyY�¹ ½zÀ-uZ¿�±Z·Yºs�uz�½¾.d�¿Z��uºs�¾´À«Z]�½Z· �v�Z]�¤³�v¿Z]¾]zlc� yu�©Z����¿Z·�¶]¶uzÀ-� µv¸��¶] \Àczc�²¿Y¶]zlc�¤�]¶³ ±Z¯{�b�x-�½Z´�¯b�Àyu�¹ *³�z*��±M�uyº¯�yu�uz��¶)�¾cyº�´½zÀ-uZ¿�uv�yu�¹ v ±M� {Y�v¿ZÀ³z]] uºs¶¾°³� ¾¿Z¸´cv³Yºcf�Z]uZl¿Y uº��¾.d�¿Z��çæ¹çè��Zcv°��±YyZd�z��¶)�v���t�¯��·¹&��²¿Y� yu�¹u�¶] Z¤cyY� yu� ¶]zlc� �º³½¾.d�¿Z��uºs� ¾´À«Z]� ½Z·¯*d¾ v´d�·�]zlc½Z·�¶¯ uz*¬°��{Y�ª�Zo�¹ ®À¤d�]zlc½Z·�¶ ±Yz.¿u� uz*¬°�� {Y� µv¯M�b�v]�±º]yM�çååé�(¿� yu ¶¤^�¹ ¶À«¹Y� ¶]zlc� �º³� ¹u� ¶]�½v´]|À³] ¾d]ZÀ³¶±Yº´� ¶]zlc��Yº³YµyZ�Y� �v´d�·�¹z]¹y� Z¸³M� Z]�±YyZd�z��¶)�¾¿Z· b�Y� µuz)�¹ ¶��Y¹� ±¹v]� �®À¤d�¯� ¶)� ¶À«¹Y� ¶]zlc� yu Z¯º°���b�Y� µYz°·� zd�À]��«Z#� Z]�¤³� uºs� yZd�z�uyYu� µv¸�z]� z�³� uyº¯�bÀ«Z���½YzkY� yu� Yy�¾¬�Y�²¿Y ¾�º³�uºk¹�|¬d�¯�¶]zlc��º³�´§¹b�Y��´§Y¹�yu ª]Z¤¯�¶]zlc�¾�º³�¾d]ZÀ³� ¶]zlc�b�YyZd�z��±M� yu�¶)� ]zlc�{Y� Yy�z�³�uyº¯�'yu½Z·�¶�±Yz.¿uZcv°��ª*��¶] µv·Z�¯��±vÀ´�·Z-�¾d�Y�Z¿�¹ ®¬À���¿Z°³�{Y�z¿Z��{Y�µuZ  ½yYv¿u�ª¿Z�¹óuy¹M�¾¯�b�v]�½yYvÀ´���çç��²¿Y� yu ª*��¶]�zd�À]�¶]zlc��º³�²¿Y�¶�«Z�¯½Z·�b^p��±vÀ´�b�Y�±Z³M�½Z·yZ)� µv·Z�¯� Z¿�¹ zc�¶]zlcZ]�±YyZd�z��z· v´#¶§�¹y� �º³� ²¿Y� ¾-uZ�Z·�{Y� Yy� Z¸³M�µuZ d�Y ½Z·�µºÀ�¶]� ¶d�]Y¹½y¹Z´�¾¬°�� ºWv¿¹� zÀ�³zc ¯¾v³Z¿Z°³�Çº°�¯� ¶)� b�Yu� ¶kºc� v¿Z]� Z¯Y��bp� ]zlc¾¿Z·�¶²¿Y�{Y�¶)�µYyº¬�¯Z³��v³º��¾¯�ª¤d´¯�b�Y¹ ½{º¯Mv]�Z�]�¶#|À³�¾¿Z·©Z^³v]v�Z]�¶d�Yu�²¿Yz]Z´]v¿Z] yu¶À�ºc±YyZd�z��µuZ d�Y�¶]{Y²¿Y¶³º-]zlcZ·�¶�ZÀdoY� z§u� �b�z��Z·�¶d�Z¿�µv°���t]�²¿Y�½Z·] ¶¤^��¶Z]�½ºp³

¤^�� z¿Z�Z·�¶zÀ�³�¶]zlc����Àp¯�¹�½z�³� �³Yu� Yu�¾³Z�º�°·�uyªÀ¬pc� Yx«�{Y�(¿�z·� yu� µv�� ¶WYyY�½Z· ¤^�½Z·�¶¶d�Z¿�¶]�®À°�c�ª]Z£�½u¹vo� Zc� yº)x¯�²¿Y�½Z· |À³� ¶¤^�b�·�¶d^«YZ]·Z.³�¾zc��y%¶]�½Z·�¶d - ¶¤^��²¿Y�yu�±YyZd�z��¾¯�¶d*³�¶]�±Yºc¾��¾¸kºc�\«Zk� ²¿Y�±M�¹ uz]b�z��µv°���t]�¶)½zÀ-uZ¿�¾¿È��½Z·� º� Z¸³M�zÀ^�c�¶]�±uz)�yZ)� Z¸´c� ��º¬���Àp¯�yu�yZ)�zÀ�³b]º³�yu�½{º¯M�yZ)� ��t]�yu¾¿Z·�Z¸³M�¶]�yZ)�µ{ZkY�¶) ¹ v�� ¾¯� µuYu����²¿|.¿Zk� �£Y¹� yu½Yz]� ¾¿Z· b�z�Z·¿¾b�Y�µuº]ºl�³Yu�±Yy¹u�yu�±Z³M�¶)±M�{Y�¾¿ µuº^³�yYuyºsz]v³Y�Z¿�¹¶§�±M]¶¹ bsZ´��yu�b¬ ��ªÀ«u ²¿Y�{Y�µuZ d�YbÀ�£º¯�¶³º-v³uº]�µuz^³�¾�Z)�µz¸]�±M�{Y�Z·� ¯ ½Z·�¶«Z¤¯�¶]�b�-{Z]b�Y�±M�²À^¯�¶´À¯{�²¿Y�yu�uºkºyu�±Z¿ºl�³Yu� uYv�c�±uº]� uZ¿{� zÀ�³�½uv�d¯�ª¯Yº�� ¶)�Àp¯� yu� ½{º¯MyZ)� ��t]¾´À«Z]� ½Z·Z]b�z�½Z· ©º��±uº]�µZcº)�¹ u¹vp¯�½zÀ-uZ¿av¯½{º¯MyZ)�µy¹u �t]�¾��]�yuuº��¾¯�f�Z]�Z·¶§½yZd�z��±Z¿ºl�³Yu b�z��{Yv³º�³�yYuyºsz]�½zÀ-uZ¿�½Yz]�¾�Z)�½Z·�çé� æí¹çê��] yZ)� {Y� ±YyZd�z�� {Y� ¾*¿ayº�� ¶�yZd�z� µzÀsw����À«y�]¶zd�À]�¾.d�¿Z��\�)�yu�¾¬¯Z��±Yº´� Z³uz]�]¶� ¶)�¾¬����¿Yz��yu�v�y�¾¯�z�³¶³Z¯Z¶WYyY b^£Yz¯¾«Z¯�v¿v��½Z·Z´.´c�Z]�¾d¯È��½Z·¹z]¹y�v´d�·� Zl]Zk±uz§�t]� yu� ±YyZd�z��b�z�� �¬dt¯� ½Z·ayZ¸¯�¹ �³Yu�¶��ºc�½Yz]�¾^�Z´¯yZÀdsY�yu�¾´À«Z]�½Z· v·u�¾¯� yYz£� ±Z³M�çë��]¶¶d�Z¿� µ¹È��·¹&��²¿Y�½Z· Z�³uYu� ±¶§¾³Y¹Yz��¡ZÀd�Y� ±YyZd�z�¶]{Y�½yYuyºsz] bÀ�£º¯¾¿Z·�µy¹u� ±v³Yyx-� zÀ�³¾�{º¯M� ½Z·�½Yz] Z¤cyY½¾.d�¿Z��¾´À«Z]�½Z·uºsv³yYu�yu¶)�¾�·¹&� ²À«zd³� ¹ zcYz��çååæ�Zl³Yv³uYu�z.³�±YyZd�z�� |À³ ¶]�b^�³�¾d^h¯½yY|-z]µy¹u²°���{º¯M�½Z·b¯vs d�Yuv´Y ¹yu�b)z��{²¿Yµy¹u¾¯�©Z^¤d�Y�Z·v³uz)�çì�� ��Àp¯��µuYu�] ½Z·¶z.³ZÀ]� ¶¤^�� ²¿Y� yu� µv¯M�b�u ¾dÀ°·YuyYu�¾ �Z��¹ ¾*¿|À���t]�¹u�yu��Àp¯�¶)�b�� �Àp¯�yu�yZ)�zÀgZc�z]�±YyZd�z��{Y�½uYv�c¾·Z.�³Yu�½Z·
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�º�t]�¹yu�t]µ&¿¹�½Z·�z]Z¤cyY½¾.d�¿Z��½Z· ¶�zo)Zc�uºs�½Yd�Yu�vÀv´²¿Y�¹¶d¨³[Ztd³Y�ª¿Çu�{Y�Yy uºsv³uz)�¾¯�±Yº´���·¹&��yu�¶d�Z¿�²¿Yz.¿u�½Z·|À³ vÀWZcµv�b�Y�Îí¹Ïí��z]Z´]�v·Yº��Àp¯� uºkº¯¹ YzdoY� Z]� Yºc�b�Y� ¾�Àp¯� ÇZ]�bÀ À)� Z]� ½zÀ-uZ¿¶^³Zk¹u�½yZ*°·¹uZ°d�Y�¹ b¿Z°o�±Z´)yZ)�±M�yu�¶)� YzdoY� ¹ �{yY� ½YyYu¹ ÇZ]�½yZ)� µ|À.³Y� {Y� ¹ µuº]�  ¾^�Z´¯�b¿Z°o\�Z´¯� ±Z¯{� yuyYuyºsz]v´d�·�yuZ]�yZ*°·�Z¿�Z°´·Yy�(¿�yZ´)�yu�yZ)�±Z*¯Y� �¾�Àp¯�²À´#¶]zlc�¾¿Z°´·Yy���ºc\�Z´¯�uyºs{Z]�¹ �t]�©ºX�¯ uyYu� uºk¹�çî¹èå���²¿Y� z]� µ¹È�²À´#� yu� ±uz)� yZ) ] ¾�Àp¯¶mz�¯� ½Yz]� ¾)zp¯� ±Yº´�fp]� ±v��½Z· Z¤cyY�¹ µv³{Z��½yZ)½ª°��½uZ¤d³Y�z* c�v´§�¾¯yZ)�¹ ±uz§Yy¶]� ª¿v^cax«� ¾dÀ«Z���t]v´§�¾¯uZl¿Y� ¶) ] Yy�zd�À]�¾¬���b¿Z�y�¹ µ|À.³Y¶µYz°·b�Yu�v·Yºs� æì�æí¹èæ��³¶]�¶§z¿Z��½zÀ-uZ¿�z]�v³Yºc�¾¯�uºs�¶]º��t]� yu�z�Zo� uYz�Yv´³Z¯��±Z¿ºl�³Yuc ®·zÀgZyYx- v�Z]�èç�� �½uz��aZÀ�º�s��v´d�Yu� µyZ�Y�±YyZd�z�� {Y�½yZÀ�]� ¶)¶]®�y²d�Yv³½yZd�z��¶�zo�¶]�¶À«¹Y�ª¿Z°c�ª¿Z¯�¶] �¿Y|�Y¾WZ³Yºc· uºs�½Z·v´d��¶]zÀ-Yz��ª¿Z°c�bÀ°·Y ¹ yZ)�ªp¯�yu�½zÀ-uZ¿}Z�oYv¸�c¶´À¯{�²¿Y�yu�¶§yu Z¤¯½Z·�¶«yYz£� vÀ)Zc� uyº¯� ½uv�d¯�b�Y� ¶d�z-��yu� ¾l¯z���·¹&��æîîì�½ºld�k�yu�¶³Z^¬�¹Yu�±YyZd�z� ¾·Z-M�\�){Ç�½Z·½Yz]Z¤cyY½b^£Yz¯�bÀ À)�v³uº]aZ�È�Y�\�)�¶]�|À³�¾�{º¯M�µy¹u�±Z¿Z��{Y�~��¾do�¹¾¯� ¶¯YuY� zd�À]uuYv³�èè��²¿Y� yu�·¹&��±YyZd�z��¶] }Z�oY�b¬�yZ°À]� ¶]�b^�³� v¸�c� ¹ ½yZ)� ±Yvk¹�±Y nÀkzc� uºs� ��Z´¯� z]� Yy� Z¸³M� ��Z´¯¾¯uYuv³¹b¬�� ¶] ¹ y¹z��zÀ�³�¾�t��ªWZ�¯LY|¸d�Y�{Y�}zc�{Y¦°§ ¾do�±Yz.¿u� {Y�²d�Yºs½yYuuºs�b�u�²ÀWZ��±yZ*°· ¾°³v³uz)�]z�³� ¶±YyZ*°·� ¹ a¹yY�çååé�ª¯Z�� ¹u ¶]�v¸�c�µv°��½zÀ-uZ¿�¹�~ ´]�uZ°d�Y�²ÀÀ�c�ª¯Yº��{Y µv´´)b�z�� {Y� µuZ d�Y�±Y|À¯� yu½zÀ-uZ¿�½Z·b�Y¶)
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�æîîî�½z�³��³Yuayº��¶]Z¿�¶d�¿Z��yZd�y�¶]�®À¤d�¯ Z¤cyY½µv�³�ª¿v^c�uz*¬°��b�Y¶*¬]�±Z�³�¾¿Z³Yºc��¤��v·u�¾¯��¿Y|�Y� Yy�¶d�¿Z��½Z·yZd�y�±uYu�éå��²À°·�yu uyº¯±YyZ*°·�¹ ±Z-Z³È���çååé�¾¯v´�¿º³���ayZ¸¯½Z· ¾°³� Yy�¾d)zo[Zd)� {Y��¤��±Yºcb�z-� uZ¿��kz¯�½Z·� \�)²¿Y�ayZ¸¯�¶³º-ªÀ¬pc�¹ ¶¿|lc�¹ ²¿z°c�¶]�{ZÀ³�Z· uyYu� ¶³YuZ¤³�� �éæ��±M� ¶kºc�\«Zk� ¶d*³{Y�½uYv�c� ¶)µyZ�Y�¶d*³�²¿Y�¶]��·¹&��²¿Y�yu�±YyZd�z�v³uz§�¾¯¶)� {Y� ¶)� ±YyZÀ¸]� uyYº¯� ¾sz]� yu½Z·�¶dsº¯M½zd°) yYuyºsz]v´d�·�v´¯{ZÀ³� ¶)�¾d^£Yz¯�aZ¯Yv£Y� {Y�¾��]� ²d�Yu¯ayZ¸¾³Y¹y� ½Z·�Yy� b�Y� ¾d)zo�{Y� zd¸] ±YyZd�z�¾¯�Zl³Yv´·u�]z�³�¶�«¹y�æîîì�±YyZd�z�� ½uZ¿{�®lo�b�Y�²*°¯�yZ)�µ{Zc�±YyZd�z���º�t]{Y ] Yy� ¾·Z.�³Yu� ½Z·�¶dsº¯M±¹v{Y� ½yYuyºsz]�³Yu v´�Z]�¶d�Yu�¾³Yv´#�¾]zlc�ª]Z¤¯�yub�Y�²¨°¯(°) ¾]zlc��³Yu�½YyYu� ±YyZd�z���µºp³��³Yu� Yy� ±M� ¹Y� ¶) ¾¯�yZ)�Zl³Yv¯Z³�±¹v]�½uZ¿{½yYuyºsz]�³Yu�(¿�{Y (À¯uZ)M¶¿Z�v´�Z]�µyZ�Y��£Y¹� yu� ¶d*³�²¿Y¶]�b�Y�½Y ¾�º³��¤³�¾´°���³Yu��] ±YyZd�z��(°)� ¶)�\�§� Z ] ¹ ¶]zlcb¬�� ¶¹ �¬dt¯��¿Yz�� ¹ uyYº¯� Z]� ¶¸kYº¯ \�)� uv�d¯µuz§v³Y�çè��] ¶d^«Y¶�³¾¯� z\�)� v�y ¾.d�¿Z�Z]²¿Y�½Z·�\À�� �µºÀ�|À³�¾¸kºc�ª]Z£¶d�Yu Yz¿{�v�Z]²¿Y�yu�¹y²*°¯�uZ¿{�b£¹��z��z]�µ¹È�] |À³� ±Z¿ºkuv¯�b¯È��b�Yb¬�� ¶{Y� yz*¯� µuZ d�Y vd�Y�z�s�¶]� Z�s�¹ ¾����¹y�] ²¿Yz]Z´]¶¾¯�z�³v�y Yu��¤³� ±uº]� Yy\�)�v´¿Mz���¿z�c�yu�\�Z´¯��³Yu�¶¿Z(¿��¤³�v´³Z°·�v¿Z]�¾.d�¿Z��y¹|À«ZcZ)�½Z·v´¿Mz��yu uzÀ-�yYz£�¶kºc�uyº¯�¾¿ZÀ°À��]¶±YyZd�z��z.¿u�ayZ^� ¾¯] ½z�³��³Yu� {Y� v´³Yºc¶±vÀ�y�½Yz]�½z^³ZÀ¯�±Yº´� �¿z�zc¶]mº��¾.d�¿Z��\�Z´¯¾´À«Z]� ½Z·µuZ d�Y v´´)�¶d�Z¿� }Z�Y� z]�·¹&�� ²¿Y� ½Z·�-v¿u� {Y� �yZ��µZ½Z· Zcv°�� ¶)�¾.d�¿Z��bÀ·Z¯� uyº¯� yu� uºkº¯�¶]� Yy� ±M ¶´À¯{� Z¿�¹ ¾�t��ª¯Yº�½Y[º�´¯¾¯\�)� �v´´)²¿Y
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¾.d�¿Z�±YyZd�z�� yu� Z·�¶�º°l¯� ¶]�ª¯Yº�� {Y� ½Y ¾�t��¶´À¯{uyYu�¾.d�]�½Y�z]�v´#�z·�z.¿u�\³Zk�{Y j¿Zd³�}Z�Y²¿Y�·¹&��yu�Yy�¾¬�Y��¤³�uºs�±YyZd�z�� ¿Z��\�)¾.d�¾´À«Z]� ½Z·¶]v³yYu� µv¸��] Z¯Y�¶z�³ ¾¯v�y¶§±Z¯{Z��b�Y�zd¸]±YyZd�z��µv´´)�Yvtd�Y�½Z· µy¹u�½yY|-z]�z]�µ¹È�¶)�b¯vs�²°���{º¯M�½Z·¶d^«Y Z¤cyY� yu� ½zgº¯� �¤³½¾.d�¿Z��±YyZd�z�� ¾´À«Z]� ½Z· µºÀ�� z¿Z�� {Y� µuZ d�Y� �uyYuLZ¤cyY�½Z·�¾·v³Z¯{Z�� zÀ�³ ®d�À�½Z·�v�yY�±ZÀ]z¯� ½zÀ-yZ*]��¾´À«Z]�yZ)�z]�ayZ�³�uYz�Y�z¿Z��¹ ±YyZd�z��¾�t]�²À]�½zÀ-uZ¿�¶Ào¹y�b¿º¤c

µ¹z-�¬k�½yY|-z]� �±Z¯yu½Z·�¶½uyº¯�¶�«Z�¯z]²À«Z]� ¾·v³Z¯{Z�� �±YyZ°À]�½Z·�µ¹z-±YyZd�z��{Y�\)z¯�µz ³¹u� ¹ yZ)� µ{Zc� ¹ ¶]zlcZ]����v´·u� yYz£� z�³� v¯� |À³� Yy�yu� ] �º°l¯¶¾¯� z�³v�Z]� ¶d�³Yºc��·¹&��²¿Y�j¿Zd³�v�yªÀ¸�c� ¶´À¯{� yu� ¾¿Z·yZ*·Yy� ¶WYyY� ½Yz] ¾^�Z´¯��´À]¾.d�¿Z��LZ¤cyY�v³¹y¾´À«Z]�½Z·��{º¯M��t]�¹u�yu¾¹ ´À«Z]¾�È�Z��yu�¹ �Zs�yº�]�±YyZd�z�±¶d�y�z¿Z��½Z· ]z¯º¾d¯È��Z]��Yy]¶uy¹M�®·Yz��Z��yº�� Yuyv£�¹ z¨�c¾³�µZ.�³Yu�¾«Z¯�b¿Z°o� Z]��·¹&��²¿Yb�Y�µv¿uz-�Zl³Y�|¿z^c�¾¨�|��º¬��
�]Z´¯�� 5HHV� 3�� +D\V� %�� )RVWHULQJ� ([SHUWLVH� LQ�2FFXSDWLRQDO� +HDOWK� 1XUVLQJ�� $$2+1� -RXUQDO������������������� =KDQJ� =�� /XN�:�� $UWKXU� '��:RQJ� 7�� 1XUVLQJ�&RPSHWHQFLHV�� 3HUVRQDO� &KDUDFWHULVWLFV�&RQWULEXWLQJ� WR� (IIHFWLYH� 1XUVLQJ� 3HUIRUPDQFH��-RXUQDO�RI�$GYDQFHG�1XUVLQJ��������������������� .ODVV� '�� 5HHYDOXDWLRQ� RI� &OLQLFDO� &RPSHWHQF\��$PHULFDQ� -RXUQDO� RI� 3K\VLFDO� 0HGLFLQH� 	�5HKDELOLWDWLRQ��������������������� %MRUN� ,7�� &KDQJLQJ� &RQFHSWLRQV� RI� 3UDFWLFDO�6NLOO� DQG� 6NLOO� $FTXLVLWLRQ� LQ� 1XUVLQJ� (GXFDWLRQ��1XUVLQJ�,QTXLU\�������������������� 0HUHWRMD� 5�� (ULNVVRQ� (�� /HLQR�.LOSL� +��,QGLFDWRUV� IRU�&RPSHWHQW�1XUVLQJ�3UDFWLFH��-RXUQDO�RI�1XUVLQJ�0DQDJHPHQW�������������±������ 7]HQJ� +0�� .HWHILDQ 6�� 'HPDQG� IRU� 1XUVLQJ�&RPSHWHQFLHV�� DQ� ([SORUDWRU\� 6WXG\� LQ� 7DLZDQ¶V�+RVSLWDO�6\VWHP��-RXUQDO�RI�&OLQLFDO�1XUVLQJ��������������±������ 0DUFXP� (+�� :HVW� 5'�� 6WUXFWXUHG� 2ULHQWDWLRQ�IRU�1HZ�*UDGXDWHV�� $�5HWHQWLRQ�6WUDWHJ\���-RXUQDO�IRU�1XUVHV� LQ�6WDII�'HYHORSPHQW����������������±������ :ROIRUG� 5$�� +XJKHV� /.�� 8VLQJ� WKH� +RVSLWDO�,QWUDQHW�WR�0HHW�&RPSHWHQF\�6WDQGDUGV�IRU�1XUVHV�-RXUQDO� RI� 1XUVHV� 6WDII� 'HYHORSPHQW� �������������������� &KDSPDQ� +�� 6RPH� ,PSRUWDQW� OLPLWDWLRQV� RI�&RPSHWHQF\�%DVHG� (GXFDWLRQ� :LWK� 5HVSHFW� WR�1XUVH�(GXFDWLRQ�� DQ�$XVWUDOLDQ� 3HUVSHFWLYH��1XUVH�(GXFDWLRQ�7RGD\���������������������� %HHFURIW�3&��.XQ]PDQ�/$��7D\ORU�6��'HYHQLV�(��*X]HN�)��%ULGJLQJ�WKH�*DS�%HWZHHQ�6FKRRO�DQG�

:RUNSODFH� 'HYHORSLQJ� D� 1HZ� *UDGXDWH� 1XUVH�&XUULFXOXP��-21$��������������������������� 'RODQ� *�� $VVHVVLQJ� 6WXGHQW� 1XUVH� &OLQLFDO�&RPSHWHQF\��:LOO�:H�(YHU�*HW�,W�5LJKW"�-RXUQDO�RI�&OLQLFDO�1XUVLQJ��������������±������� &OLQWRQ� 0�� 0XUUHOOV� 7�� 5RELQVRQ� 6�� �������$VVHVVLQJ� &RPSHWHQF\� LQ� 1XUVLQJ�� D� &RPSDULVRQ�RI� 1XUVHV� 3UHSDUHG� 7KURXJK� 'HJUHH� DQG� 'LSORPD�3URJUDPPHV�� -RXUQDO� RI� &OLQLFDO� 1XUVLQJ� ���������������������� %RMWRU� $�� 7KH� ,PSRUWDQFH� RI� 6RFLDO� DQG�&XOWXUDO� )DFWRUV� WR� 1XUVLQJ� 6WDWXV�� ,QWHUQDWLRQDO�-RXUQDO�RI�1XUVLQJ�3UDFWLFH������ ������±������� )H\� 0.�� 0LOWQHU� 56�� $� &RPSHWHQF\�%DVHG�2ULHQWDWLRQ� 3URJUDP� )RU� 1HZ� *UDGXDWH� 1XUVHV�� -�1XUV�$GP�������������������������2ZHQV�'/��7XUMDQLFD�0$�� 6FDQLRQ�0:�� HW� DO��1HZ� *UDGXDWH� 51� ,QWHUQVKLS� 3URJUDP�� D�&ROODERUDWLYH� $SSURDFK� )RU� 6\VWHP�:LGH�,QWHJUDWLRQ�� -RXUQDO� IRU� 1XUVHV� LQ� 6WDII�'HYHORSPHQW��������������������� *RRGH� &-�� :LOOLDPV� &$�� 3RVW�%DFFDODXUHDWH�1XUVH� 5HVLGHQF\� 3URJUDP�� -21$� ������ ������� SS���������� (UDXW�0�� 6WHDGPDQ�� 6�� )XUQHU� -��0DLOODUGHW� )��0LOOHU� &�� $OL� $�� %ODFNPDQ� &�� /HDUQLQJ� LQ� WKH�3URIHVVLRQDO� :RUNSODFH�� 5HODWLRQVKLSV� EHWZHHQ�/HDUQLQJ�)DFWRUV�DQG�&RQWH[WXDO�)DFWRUV��'LYLVLRQ�,�3DSHU� 6HVVLRQ�� 0RQGD\� ��WK $SULO� $(5$� �����&RQIHUHQFH��6DQ�'LHJR���� %DOODUG�3��7URZEULGJH�&��&ULWLFDO�&DUH�&OLQLFDO�([SHULHQFH�IRU�1RYLFH�6WXGHQWV�� 5HLQIRUFLQJ�%DVLF�1XUVLQJ�6NLOOV��1XUVH�(GXFDWRU���������������������� 0HWFDOI� &� ������� 7KH� ,PSRUWDQFH� RI�3HUIRUPDQFH� $SSUDLVDO� DQG� 6WDII� 'HYHORSPHQW�� $�
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*UDGXDWLQJ� 1XUVHV¶V� 3HUVSHFWLYH�� ,QWHUQDWLRQDO�-RXUQDO�1XUVLQJ�3UDFWLFH������������������� 6WUHXEHUW� +-�� &DUSHQWHU� '5�� 4XDOLWDWLYH�5HVHDUFK� LQ� 1XUVLQJ� ± $GYDQFLQJ� WKH� +XPDQLVWLF�,PSHUDWLYH�� 6HFRQG� (GLWLRQ�� 3KLODGHOSKLD��/LSSLQFRWW����������������� %HQQHU� 3�� )URP�1RYLFH� WR� ([SHUW�� ([FHOOHQFH�DQG� 3RZHU� LQ� &OLQLFDO� 1XUVLQJ� 3UDFWLFH�� $GGLVRQ�:HVOH\��0HQOR�3DUN��&$���������������� $UERQ�3��8QGHUVWDQGLQJ�([SHULHQFH�LQ�1XUVLQJ��-RXUQDO�RI�&OLQLFDO�1XUVLQJ��������������±������� 5ROIH� *�� %H\RQG� ([SHUWLVH�� 7KHRU\�� 3UDFWLFH�DQG�7KH�5HIOH[LYH�3UDFWLWLRQHU�� -RXUQDO� RI�&OLQLFDO�1XUVLQJ������������±������ &RSH� 3�� &XWKEHUWVRQ� 3�� 6WRGGDUW� %�� 6LWXDWHG�/HDUQLQJ� LQ� 7KH� 3UDFWLFH� 3ODFHPHQW�� � -RXUQDO� RI�$GYDQFHG�1XUVLQJ������������������������� &UDZIRUG� 0:�� .LJHU� 0$�� 'HYHORSPHQW�7KURXJK� 6HOI�$VVHVVPHQW�� 6WUDWHJLHV� 8VHG� 'XULQJ�&OLQLFDO� 1XUVLQJ� 3ODFHPHQWV�� -RXUQDO� RI�$GYDQFHG�1XUVLQJ���������������������� 6HJHVWHQ� .�� /XQGJUHQ� 6�� /LQGVWURP� ,��9HUVDWLOLW\� ± &RQVHTXHQFH� RI� &KDQJLQJ� )URP�0L[HG� WR� DOO� 5HJLVWHUHG� 1XUVH� 6WDIILQJ� RQ� D�6XUJLFDO� :DUG�� -RXUQDO� RI� 1XUVLQJ� 0DQDJHPHQW������������������������ 3UDWHU�/��1HDWKHUOLQ�-6��7H[DV�1XUVHV�5HVSRQG�WR�0DQGDWRU\�&RQWLQXLQJ�(GXFDWLRQ��7KH�-RXUQDO�RI�&RQWLQXLQJ�(GXFDWLRQ� LQ�1XUVLQJ������� ����������������� %XHUKDXV� 3,�� 6WDLJHU� '2�� $XHUEDFK� ',�� :K\�DUH� 6KRUWDJHV� RI� +RVSLWDO� 51V� &RQFHQWUDWHG� LQ�6SHFLDOW\�&DUH�8QLWV"�1XUVH�(FRQRPLF�������� ��������±����� 0DXGVOH\� *�� 6WULYHQV� -� 6FLHQFH�� &ULWLFDO�7KLQNLQJ�DQG�2PSHWHQFH�)RU�7RPRUURZ
V�'RFWRUV��$� 5HYLHZ� RI� 7HUPV� DQG� &RQFHSWV�� 0HGLFDO�(GXFDWLRQ�������������������� 0LOOHU� &�� %ODFNPDQ� &�� /HDUQLQJ� 'XULQJ� WKH�)LUVW�7KUHH�<HDUV�RI�3RVW�5HJLVWUDWLRQ�3RVWJUDGXDWH�(PSOR\PHQW± 7KH� /L1($� 3URMHFW� ,QWHULP� 5HSRUW�)RU�1XUVLQJ��6DQ�'LHJR�8QLYHUVLW\�RI��6XVVH[������$YDLODEOH� DW�� KWWS���ZZZ�6XVVH[�DF�XN�XVLH�OLQHD��UHSRUWBQXUVLQJ�SGI�

��� 6XRPLQHQ� 7�� /HLQR�.LOSL� +�� 0HUMD� 0�� 'RUDQ�',�� 3XXNND� 3�� 6WDII� (PSRZHUPHQW� LQ� )LQQLVK�,QWHQVLYH� &DUH� 8QLWV�� ,QWHQVLYH� DQG� &ULWLFDO� &DUH�1XUVLQJ�������������±������� :LOVRQ�%DUQHWW� -�� %XWWHUZRUWK� 7�� :KLWH� (��7ZLQQ� 6�� 'DYLHV� 6�� 5LOH\� (�� &OLQLFDO� 6XSSRUW� DQG�7KH� 3URMHFW� ����� 1XUVLQJ� 6WXGHQW�� )DFWRUV�,QIOXHQFLQJ� 7KLV� 3URFHVV�� -RXUQDO� RI� $GYDQFHG�1XUVLQJ������������������������ 3UHPML�66-(��&KDSPDQ� -6��1XUVHV
�([SHULHQFH�:LWK�,PSOHPHQWLQJ�'HYHORSPHQWDO�&DUH�LQ�1,&8V��:HVWHUQ�-RXUQDO�RI�1XUVLQJ�5HVHDUFK��������������������� /HH�+VLHK�-� .DR &� .XR�&� 7VHQJ +��&OLQLFDO�1XUVLQJ� &RPSHWHQFH� RI� 51�WR�%61� 6WXGHQWV� LQ� D�1XUVLQJ� &RQFHSW�%DVHG� &XUULFXOXP� LQ� 7DLZDQ��-RXUQDO�RI�1XUVLQJ�(GXFDWLRQ ��������������± �������&DVH\� .�� )LQN� 5�� .UXJPDQ� 0�� 3URSVW� -�� 7KH�*UDGXDWH� 1XUVH� ([SHULHQFH�� -21$� ������ ������������������ $QRQ\PRXV�� .HHSLQJ� &DUGLDF� 1XUVH� RQ� 7KH�-RE�� (XURSHDQ� -RXUQDO� RI� &DUGLRYDVFXODU� 1XUVLQJ������ ��������� èì�¹ º³Z]z¸��½zÀ°³Z¸k� �²�p¯� ¶¬�Z�� �Z�y�¾°�À�Z^¿z�� ²À]� }v£�v¿u� {Y� ¾´À«Z]� �{º¯M� aÈ*�¯�½yZd�z��±Z¿ºl�³Yu�¹ ¾*�|��º¬��µZ.�³Yu�¾°¬��¶¬l¯ ¾d�Yv¸]� aZ¯vs��²¿¹|£� ¾³Z¯yuÎÐÕÐ�®d�·� ©Z�� � µyZ°�ÐÍ����ÒÒ�ÒÎ�
��� 7HQQDQW� 6�� )LHOG� 5�� &RQWLQXLQJ� 3URIHVVLRQDO�'HYHORSPHQW��'RHV� LW�0DNH�D�'LIIHUHQFH"�1XUVLQJ�LQ�&ULWLFDO�&DUH���������������������� 1RMLPD�<��7RPLNDZD�7��0DNDEH�6��6Q\GHU�0��'HILQLQJ� &KDUDFWHULVWLFV� RI� ([SHUWLVH� LQ� -DSDQHVH�&OLQLFDO� 1XUVLQJ� 8VLQJ� WKH� 'HOSKL� 7HFKQLTXH��1XUVLQJ�DQG�+HDOWK�6FLHQFHV ����������������� 'DZHV�%6*��6NLOOV��%HKDYLRUV��DQG�0RWLYDWLRQ�6HUYH� DV� D� )UDPHZRUN� )RU� &RPSHWHQF\�� $251�-RXUQDO���������������������� )ODQDJDQ� %�� 1HVWHO� '�� -RVHSK� 0�� 0DNLQJ�3DWLHQW� 6DIHW\� WKH� )RFXV�� &ULVLV� 5HVRXUFH�0DQDJHPHQW� LQ� WKH� 8QGHUJUDGXDWH� &XUULFXOXP��0HGLFDO�(GXFDWLRQ�������������±���
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)DFWRUV�'HILQHG�E\�1XUVHV�DV�,QIOXHQWLDO�8SRQ�WKH�'HYHORSPHQW�RI�
&OLQLFDO�&RPSHWHQFH

3DUVD�<HNWD�=��3K�'���$KPDGL�)�$��3K�'���7DEDUL�5���3K�'�$EVWUDFW,QWURGXFWLRQ��&RPSHWHQFH�LV�DFNQRZOHGJHG�DV�D�FRQWURYHUVLDO�LVVXH�LQ�KHDOWK�FDUH�VHWWLQJV��ZKLFK�DIIHFWV�PDQ\�GLIIHUHQW�DVSHFWV�RI�WKH�QXUVLQJ�SURIHVVLRQ�VXFK�DV�HGXFDWLRQ��SUDFWLFH�DQG�PDQDJHPHQW���$OWKRXJK�D�QXPEHU�RI�UHVHDUFK�DQG�GLVFXVVLRQ�SDSHUV�KDYH�H[SORUHG�WKH�LVVXH�RI�FRPSHWHQFH�LQ�QXUVLQJ�DQG�LQ SDUWLFXODU�WKH�PHDQLQJ�DQG�DVVHVVPHQW�RI�QXUVLQJ�FRPSHWHQFH��WR�GDWH�OLWWOH�UHVHDUFK�KDV�EHHQ�FDUULHG�RXW�WR�VXUYH\�WKH�IDFWRUV�LGHQWLILHG�E\�QXUVHV� WKHPVHOYHV�DV�EHLQJ� LQIOXHQWLDO�XSRQ� WKH�GHYHORSPHQW�RI�SURIHVVLRQDO�FRPSHWHQFH� LQ�QXUVLQJ�� ,Q� WKLV�UHJDUG�� WKLV� VWXG\� DWWHPSWHG� WR� UHYHDO� IDFWRUV� WKDW� FRQWULEXWH� WR� WKH� IRUPDWLRQ�RI� FRPSHWHQFH� EDVHG�RQ�QXUVHV¶�H[SHULHQFH�� 2QFH� WKHVH� IDFWRUV� XQGHUVWRRG��PDQDJHUV� DQG� HGXFDWRUV�PLJKW� EH� DEOH� WR� LPSOHPHQW� DSSURSULDWHG�VWUDWHJLHV�WR�ERRVW�QXUVLQJ�FRPSHWHQFH�GHYHORSPHQW�2EMHFWLYH��7KLV� VWXG\�ZDV� FRQGXFWHG� WR� H[SORUH� DQG� LGHQWLI\� IDFWRUV� GHVFULEHG�E\�QXUVHV�DV� LQIOXHQWLDO�RQ� WKH�GHYHORSPHQW�RI�SURIHVVLRQDO�FRPSHWHQFH�LQ�QXUVLQJ�0DWHULDOV�DQG�0HWKRGV� 7KLV�VWXG\�LV�D�TXDOLWDWLYH�VWXG\��ZKLFK�ZDV�GRQH�WKURXJK�FRQWHQW DQDO\VLV� 7KH�VDPSOH�FRQVLVWHG�RI� ILIWHHQ�UHJLVWHUHG�QXUVHV�ZKR�ZHUH� UHFUXLWHG� IURP�WZR�7DEUL]�XQLYHUVLW\�DIILOLDWHG�KRVSLWDOV��ZKLFK�ZHUH� FKRVHQ� E\� QRQ�SUREDEOH� VDPSOLQJ� DQG� E\� ³VDPSOLQJ� EDVHG� RQ� REMHFWLYH´��7DSH�UHFRUGHG� VHPL�VWUXFWXUHG�LQWHUYLHZV� ZHUH� XVHG� DV� WKH� GDWD� FROOHFWLRQ� PHWKRG�� 7KH� FRQWHQWV� RI� WKH� LQWHUYLHZV� ZHUH� WUDQVFULEHG� LQWR�
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