
µyZ°��®·uyZ¸#�µy¹u�±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��µv¨�³Yu�¶¬l¯ÒÑÒ¶p ��

©ºX�¯ µv´�¿º³�zd§u�uY&³ ¾°�Z£�µ|¿|�±Yz¸c�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��µv¨�³YuÑÎ

v¯ZÀ��Z]�±Z¿¹y�©Z¤d³Y�­Z.´·�yu�~¨¿¹z��¾]¹z¨À¯�yº¬���Z^cyY�¾�yz],9)
uY&³�¾°�Z£�µ|¿|��zd§u
�uº¯�½u|¿Y�~-z³�zd§u�
�®�Z£yº��¶³Z°À��zd§u�




±Yz¸c�¾¨�|��­º¬��µZ.�³Yu �±Z³{�µ¹z-�yZ¿uZd�Y

±Z°¿Y{�¹ ±Z³{���td¯
¶«Z¤¯�b�Z¿yu�r¿yZc�ÎÔ�ÎÍ�ÕÏ �z¿x��r¿yZc�ÎÖ�Ð�ÕÐ µvÀ¨#¶¯v¤¯�®¸¯ �®oy�yu�±Z¿¹y�±uYu�yYz£�bÀ¤�º¯�±Y|À¯�¶§�b�Y�½uYv¿¹y�²¿zc,9)v¿Z°³�¾¯�u¹vp¯�Yy��v³Yºc�¾¯�~¨¿¹z��yu�±%ºcZ��½Z·�®�À³Z-yY¹z¨À¯�uºk¹ uuz-�±Z¿¹y�©Z¤d³Y�­Z.´·�yu�º¿z^¯Y�¾-uº«M�¶]�zl´¯� �v·�Y ­Z.´·�yu�~¨¿¹z��¾]¹z¨À¯�yº¬��¶�]Yy�²ÀÀ�c�yº�´¯�¶]�v¯ZÀ��Z]�±Z¿¹y�©Z¤d³,9)�t]�¶]�µv´´§�¶�kYz¯�½Y{Z³�½Z·�®³Zs�½¹y�z]�¾«º��½Y�¶�«Z�¯��,9) ½Z¸«Z��¾��±Zs�¦#º§�Y{zÀ¯�±Zd�yZ°À]ÕÍ�ÎÐÔÖb�z-�ayº��� Z·��¹y�¹ uYº¯�uYv�c�ÎÍÍv³v��¶�«Z�¯�uyY¹�¾«Yºd¯�yº��¶]��¿Yz��vkY¹�®³Zs��ªoYz¯�­Zl³Y�{Y�~�,9)Z¿¹y�©Z¤d³Y�{Y�v�]�¹�±Ï¾¿Z·zdcZ§�½Z¸d³Y�½zd¯�¾d³Z�� �Àp¯��º³ ¹u yu ¹ v� µuYu�yYz£�¦¿%º«º¿|À��©º¬p¯�½¹Zo�½Z·�¶«º«�ªsYu�¹ v� µv¿z]��uº]�¶d�y�yZ¨]�©Z¤d³Y�­Zl³Y�½Yz]�¶§�¾³ºs�yZ-M�¹ ¾cÈ¨��yZ-MÒ��b�§ ½{Yº·��¿Yz��yu�¹ v��µuYu�av°]�½{Yº·�¾]�ÔÏ�ÑÕv¿uz-�¶]º¨³Y�b�Z��� j¿Zd³�¶lÀd³�yu�b�§�ÒÐ¶§�uº]�b^h¯�yZ°À]�(�&ROLuº]�­zk�²¿zc��¿Z��� Z�º°l¯Ý¾¨À´À¬§�¾.¬¯Zo�±Y|À¯�ÎÍ���ÎÍuyº¯��uº]�uº]�b^h¯�b�§�Z]�±YyZ°À]�{Y�zd�À]�yYu�¾´�¯�yº�]�¾ ´¯�b�§�Z]�±YyZ°À]�yu�±Y|À¯�²¿Y�Ö�ÎÑ�z]Yz]�yuÔ�Ò�¹ ÍÐ�ÍS ��¶]�µ¹z-�¹u�yu�b�z�À��©Zo�yu�¾.¬¯Zo�±Y|À¯\ÀczcÓ�ÎÍ�¹Õ�Ð�uº]�ÍÎÒ�ÍS �� �²��²À.³ZÀ¯�z�³�{Y�¾ ´¯�b�§�¹ b^h¯�b�§�±YyZ°À]yYv¤¯+0*¹ ©º¿uYzd�Y�n����¾�z�¯�)6+yYu�¾´�¯��ÈdsY�z.¿v¨¿�Z]�µv��ª¤d´¯�½Z·º¿z^¯Y�yYv¤¯�¹ v´d�Yv³��uº]�a¹Z d¯�yYu�¾´�¯�yº�]�µ¹z-�¹u�yu�¾¿Y{Z³�av¯�²À.³ZÀ¯Õ�ÐtÖ�Õb�§�µ¹z-�yu�¹ ¾ ´¯Ñ�ÑtÎ�Ôb^h¯�b�§�µ¹z-�yu�©Z���ÍÐ�ÍS �� ½zÀ-�¶lÀd³�bÀ¤�º¯�±Y|À¯��·Z§�Z]�±Z¿¹y�©Z¤d³Y�­Z.´·�yu�±%ºcZ��½Z·�®�À³Z-yY¹z¨À¯�¶]�~¨¿¹z��¾-uº«M�,9)b�Y�µYz°·��
Z·�µ%Y¹�vÀ¬§�yuZ¯�¶]�¶À«¹Y�²À´k�©Z¤d³Y��¾·Z.�¿Z¯{M�½{Z�y¹yZ]�¾]¹z¨À¯�yº¬��®oy�±uz-

¶¯v¤ ]̄¾·Z.�¿Z¯{M�½y¹yZ�,9)�¾¿Y{Z³�±Z¯yu�yu�¾°¸¯��¤³� uyYu�²¿zc�®¸¯� ®oy� ªsYu� yu� ±Z¿¹y� ±uYu� yYz£bÀ¤�º¯� ±Y|À¯� ¶§�b��½uYv¿¹y,9)�v´§�¾¯� u¹vp¯� Yy�½%º«º�yº¯�±uº]�\�Z´¯�ayº�� yu�¾do� ¶§�½ºp³� ¶]aZ�t�¯� ¹ ¾°À�ºd�À·� �¾�Z´��b�Z]� z�³� {Y� ±Z¿¹y¬¯Zo�~³Z�� ®·� {Z]� �zd¯¹v³Y�[ºsyu� ¾.,9)|À#Z³� b�Y�u¹voÎÖ���v¿Z]�¶§�b�Y�±M�z.³Z�³�z¯Y�²¿Y±Y|À¯�yu�½z.¿u�ª¯Yº�v�Z]�zgº¯�®oy�yu�²À´k�¾´¿|.¿Zk�²¿Y�{Y�¾*¿Z·�ª¯Z� uº«M�¹ ®oy�ªsYu�¶]�²À´k�nÀp��©Z¤d³Y±v�³�µ¶]�²À´k ~*¿¹z��¾]¹z*À¯�yº¬�b�Y�æ��

²°l³Y,9)yu�¾´À«Z]�¾.¬¯Zo�±Y|À¯��Z¨¿z¯Y�,9)YyÎ�ÎÖ� Yy�±Z°¿Y{�±Y|À¯�¹Ð�ÎÒ�b�Y�µuz§��yY|-�Ï�� YzÀsYÝ~¨¿¹z�¹v³Y�yu� Z¿vÀ¯È§�uºk¹�¶§� µv�� µv·Z�¯�bpc� ¶§� ¾³Z³{,9)Yy� ¾.¬¯Zo�~³Z�� v³Y�¶d�z-� yYz£� b�Y�µv��µuYu��·Z§�Ð��yu� z.¿u� ¦À³%ºcZ�� ½Z·�®�À³Z-yY¹z¨À¯� �²¿Yz]� µ¹È�Z¿¹y� ©Z¤d³Y� ­Z.´·� yu� v´³Yºc�¾¯� �~¨¿¹z�±µuº«M� Yy�±M ]Z³� f�Z]� ¹ µuz§½y¹yZv³º���½Z·��yY|-� }Z�Yz] bÀ¤�º¯�v�yu�uºkº¯,9)b^h¯�b�§�½YyYu�±YyZ°À]�yu�b�Y�|À#Z³�±Z¿¹y�©Z¤d³Y�­Z.´·�yu��~¨¿¹z��Ñ¹Ô��



uY&³�¾°�Z£�µ|¿|��zd§uóuº¯�½u|¿Y�~-z³�zd§u�ó®�Z£yº��¶³Z°À��zd§u�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��®·uyZ¸#�µy¹u�µyZ°�ÒÑ�±Zd�]ZcÎÐÕÑýû

(JEDVH¾´À«Z]�¾.¬¯Zo�±Y|À¯�uºs�¶�«Z�¯�yu��±YyZ¨°·�¹­Z.´·� yu�~¨¿¹z��b^h¯�b�§� ½YyYu� ±YyZ°À]� yu� Yy©Z¤d³Y±Z¿¹y�Ó�ÏÖ�¾ ´¯� b�§� µ¹z-� yu� ¹Î�ÒÔ� v³uz§��yY|-�Ò��yº¬�� ²À]� �Z^cyY� �¶�³Yz�� yu� z.³�µv´¿M� ¶�«Z�¯� ¦¿� yuv¯ZÀ�� ¹ ±Z¿¹y�©Z¤d³Y� ­Z.´·� yu�~¨¿¹z��¾]¹z¨À¯,9) v��¾�yz]�ÒÎ�yu�¹ v³uº]�b^h¯�b�§�½YyYu�uyYº¯ÓÑ� Z¸³M(�&ROLuº]��¿Z��®�À³Z-yY��b�z�À��©Zo�yu�¾.¬¯Zo yu�\Àczc�¶]ÎÔ�¹ÏÕ���ÍÑ�ÍS��v��µv·Z�¯�uyYº¯�Ó�� bÀ°·Y� ¶]� ¶kºc� Z]y¹v³,9)bsZ´�� �¾¿Y{Z³�±Z¯yu� yu�v¿Z°³�¾¯�½y¹z��±M�bÀ¤�º¯�±Y|À¯�¶]��º]z¯�ª¯Yº��¾¨¿ v¯ZÀ��Z]��^cz¯�ª¯Yº��{Y,9)yu�~¨¿¹z��¾]¹z¨À¯�yº¬��� ±Z¿¹y�©Z¤d³Y�­Z.´·b�Y��yu�²¿Yz]Z´]¶�«Z�¯�(¿�µv´¿M�³z.� ±Z¿¹y�©Z¤d³Y�­Z.´·�yu�~*¿¹z��¾]¹z*À¯�yº¬�±YyZ°À]�yu ­Zl³Y�\¬�¹Yu,9)¾�yz]�±Zs�¦#º§�Y{zÀ¯�±Zd�yZ°À]�yu�bÀ¤�º¯�±Y|À¯�Z]�±M��Z^cyY�¹ v³v�,9)v��µvÀl´���
�¹y�¹ uYº¯Z· ¶�«Z�¯��º³¾«º��ORQJLWXGLQDO��z.³�µv´¿M�bÀ·Z¯� Z]�¹ uº]�½Z·�®³Zs�¶�«Z�¯�uyº¯�¶�¯Zk¶]�µv´´§�¶�kYz¯�½Y{Z³ �t],9)½Z·�©Z�� ¾�� ±Zs�¦#º§�Y{zÀ¯� ±Zd�yZ°À]� ÕÍ�ÎÐÔÖv³uº]��ª¯Z��¶�«Z�¯�¶]�u¹y¹�½Z·yZÀ�¯�­Zl³Y�­¹|«,9)�¾�À^� ®oy� ª¨�� ±uº]�Z¿� ±º�Yzd«¹Y� ¶¬À�º]� µv�� vÀ¿Zc¾�Yz-º.´�«Z�¹zd�À·�Z¿�¹ ¾�º¨�¹zd�À·�ª£Yvo�uZl¿Y�¹ Ï[ºs�bÀ À§�Z]�º¿z^¯Y��½YyYu±Z�¨¿�½Z·�µ{Yv³Y�¹ ª¨��¾d¿yÇº³Yz-�±¹v]�®�È�¹¹Y�¹ z¯ºd�È]�uº]�z]�©Yu�½v·Yº��uºk¹�ª¯Z��¶�«Z�¯�{Y�i¹zs�½Z·yZÀ�¯yu�¾´¯�b�§�yu�¾]¹z¨À¯�¾-uº«M�¹ bÀ´¿%Y¹��bÀ�¿¹z�{Y�ª^£�µZ¯�¹u�ª£Yvo�av¯,9)uº]��b^h¯� b�§� �ºÀ�� �¶d�x-� ½Z·�¾�yz]� }Z�Y� z]Z¤d³Y�­Z.´·�yu�~¨¿¹z�±Z¿¹y�©ÒÍ�v��¶d�z-�z�³�yu� [Z�doY�Z]�¶³º°³�®loÒ�D b£u�¹ÎÍ�u¹voÎÍÍz ³� v�uy¹Mz]�¾«Yºd¯yº��¶]�}zd�u�yu�bÀ�°k{Y�½zÀ-�¶³º°³

v��­Zl³Y�¶³º°³�®lo�ªÀ°¨c�Zc��bÀ�¿¹z�� ±v�uy� ¹ ©Z´¿%Y¹� ¶´¿Z�¯� {Y� ~�� ±YyZ°À]ª¨c¹z��uyY¹� �¾´.«�½Z·�b³º ��¹ bÀ´¿%Y¹�FRQWUROOHG� K\SHUVWLPXODWLRQ�� &2+±v³Yyx-� {Y� ~�� ¹ µv��½Z¸«º¨À«º�� �±M� �¬dt¯� ½Z·�¶¬oz¯�ÎÏ¬À¯Z]� zd¯�¾ µvÀ¨¯��©Z´¿%Y¹�¾�Yz-º³º��¾¿Z°´·Yy�$VSLUDWLRQ�v��¾¯��µv�� µuZ¯M� �¾·Z.�¿Z¯{M��º�t¯�½Z·��¹y� Z]� Z·�­z��Y­Zl³Y� µZ.�¿Z¯{M� �Àp¯� yu� ­z��Y� ¹ ¦°tc��|À¯M� ¹v��¾¯�¿¹y� �v�]� {¹y� ¹u~³Yzc��º�t¯� zdcZ§� Z]� ±Zv��¾¯� µuYu�©Z¤d³Y�©Z¨¿¹z��~¨¿¹z��±uz§� µuZ¯M�½Yz]aZp�zc� ¹ v��¾°³� µuZ d�Y� ¦Àd���¾d³M� ½Z·�©º¬p¯v��¾¯� ¶d�Yuz]� �º�t¯� ½Z·�[Yº�� Z]� ©Z´¿%Y¹�v��¾¯�­Zl³Y�¾¿Z·zdcZ§�±Z°·� Z]�~¨¿¹z��{Y�½zÀ-�¶³º°³³º-�z·�{Y�¹ b�y�¾¯�yZ¨]�±Z¿¹y�©Z¤d³Y�½Yz]�¶§}Z°c�¶v��¾¯�[Z´dkY�~¨¿¹z��¹|-Y�¹ ±%Y¹� µyYº¿u� Z]�zdcZ§�Ï d¯�¾d³Z�zµv¿z]� ±Z¿¹y� ©Z¤d³Y� {Y� v�]� Z·zdcZ§�²¿Y�¾WZ¸d³Y�¶dsYv³Y�¦¿%º«º¿|À�� ­z�� ½ºdp¯� ½Z·�¶«º«� ªsYu� �µv�v��¾¯��Àp¯�¹u�yu�~���±ºsyZ-M�¹ ¾cÈ¨��yZ-MÒ�� yu�¹ µuYu�b�§&2�Ò�½Z¯u�¹�&ÐÔ{Yº·��¿Yz��yu�½ av¯� ¶]� ½{Yº·�¾]� ¹ÔÏ�ÑÕv��¾¯� ½yYv¸.³� b�Z�� �LQFXEDWLRQ��¹ b^h¯�b�§�µ¹z-�¹u�¶]�±YyZ°À]��b�§�¶lÀd³�}Z�Y�z]v³v��®À�¤c�¾ ´¯�b�§�¶�«Z�¯�²¿Y�yu�z�³�uyº¯�v¯ZÀ�b�z�À�� ©Zo� yu� ¾.¬¯Zo� ¹ ¾´À«Z]� ¾.¬¯Zo� uZl¿Y�RQJRLQJ� SUHJQDQF\�uº]��¾´À«Z]� ¾.¬¯Zo� {Y� yº�´¯ � µv·Z�¯yu� ²À´k�\¬£� ±Z]z�� Z]� µYz°·� ¾.¬¯Zo�¥Zµyº´¯M�b�z�À��©Zo�yu�¾.¬¯Zo�{Y�yº�´¯�¹ ¾�Yz-º³º�av¯�¶]ÎÏuº]�¶d ·��½yZ¯M�½Z·�±º¯{M�Z]�Z·�µuYuW�WHVW��[�½yYu�¾´�¯�n���yu� ÍÒ�ÍD v��ªÀ¬pc�¹ ¶¿|lc�� j¿Zd³²��²À.³ZÀ¯ÎÍÍ¶�«Z�¯�uyº¯�yZ°À]�Ñ�ÑtÒ�ÏÖ²À.³ZÀ¯�¹ ¾¿Y{Z³�av¯Z¸³M�Î�ÑtÕuº]�©Z��� ª¯Z���¾¿Y{Z³�b¬��²¿zc��¿Z��)DFWRU�¶³Yuz¯��ÒÎ��~����



v¯ZÀ��Z]�±Z¿¹y�©Z¤d³Y�­Z.´·�yu�~¨¿¹z��¾]¹z¨À¯yº¬���Z^cyY�¾�yz],9)

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��®·uyZ¸#�µy¹u�µyZ°�ÒÑ�±Zd�]ZcÎÐÕÑÑÐ

¶«º«�yºd§Z��ÏÒ��½yYx-�¦°tc�yºd§Z��¹Õ��uº]�b¬� ÎÏ�uyYº¯��t�¯Z³XQH[SODLQHG��yu�¹Ñ�{Y�¾^À§zc�� b�Yu�b«Zsu�ª¯Yº��²¿Y� yuÎÍ���ÎÍuyº¯��uZd�Y�¡Z cY�¾´À«Z]�¾.¬¯Zo� ~¨¿¹z��b�§�¶lÀd³yu�ÒÐyu�¹ b^h¯�uyº¯�ÑÔuyº¯� uº]�¾ ´¯�{Y� uº]� ayZ^�� �ºÀ��\Àczc� ¶]� ¾]¹z¨À¯� yº¬�(�&ROL �Õ�ÒÕ��zd§Z]¹zd³Y���Ò�Ö��¥º§ºd�zd�Y�¹�Ö�Ð���Ö�Ò� ¹ ½{Yº·�¾]� ½Z·� [¹z¨À¯Ö�ÏÎ�½Z·�­zk� z¿Z�� |À³

v³uº]� ¾]¹z¨À¯�¹ b^h¯�b�§� µ¹z-� yu� ²�� ²À.³ZÀ¯\Àczc�¶]�¾ ´¯�b�§Ò�ÑtÏÖ¹Ð�ÑtÖ�ÏÖ±¹v]�¹ ©Z�� uº]�½yZ¯M�yYu�¾´�¯��ÈdsY�yº�� ¶]� b^h¯� b�§� µ¹z-� yu� ¾¿Y{Z³� av¯� ²À.³ZÀ¯uº]�¾ ´¯�b�§�µ¹z-�{Y�zd°§�yYu�¾´�¯�Ñ�ÑtÎ�Ôz]Yz]�yu� Õ�ÐtÖ�Õ¹ ©Z��ÍÐ�ÍS �� ²À.³ZÀ¯�z�³�{Y�µ¹z-�¹u+0*�©º¿uYzd�Y�n����¾�z�¯� )6+¿v¨¿� Z]� µv��ª¤d´¯�½Z·º¿z^¯Y� uYv�c� ¹�ÈdsY�z. v´d�Yv³�½yZ¯M�yYu�¾´�¯�©¹vkÎ��
©¹vkÎ�v¿v³Z§�±YyZ°À]�yu�±Z¿¹y�©Z¤d³Y�­Z.´·�~¨¿¹z��¾ ´¯�b�§�¹ b^h¯�b�§�uyYº¯�¶�¿Z¤¯,9)¾��±Zs�¦#º§Y{zÀ¯�±Zd�yZ°À]yu� ½Z¸«Z�ÕÍ�ÎÐÔÖ

¾ ´¯�b�§ b^h¯�b�§½yYu�¾´�¯�n�� ÑÔQ ÒÐQ 
b�§�¶lÀd³

Z·zÀ�d¯
1�6

 Ð�ÑtÖ�ÏÖ Ò�ÑtÏÖ ²��©Z��ÍÐ�Í3�9� Õ�ÐtÖ�Õ Ñ�ÑtÎ�Ô ¾¿Y{Z³�av¯�©º��©Z��1�6 Õ�ÎÔtÐ�ÐÓ Ö�ÎÔtÐÑ ©º¿uYzd�Y�n��1�6 Ô�ÑtÕ�Õ Ô�ÐtÐ�Ô n��)6+1�6 Õ�ÎÏtÓ�ÐÏ Ð�ÖtÐ�ÏÖ ©º�¯M�uYv�c+0*¾�z�¯�1�6 Î�ÎtÖ�Ï Î�ÎtÖ�Ï µv��ª¤d´¯�½º¿z^¯Y�uYv�cÍÐ�ÍS �î�ÎÑ���Ô �Ô�Ò�Ð ¬¯Zo¾¨À´À¬§�¾.ÍÎÒ�ÍS �ë�ÎÍ��Ò �Õ�Ð�Ï b�z�À��©Zo�yu�¾.¬¯ZoyZÀ�¯��Yzp³Y�ayº�]�­Z£yYtZ¿�¹ ²À.³ZÀ¯���b�Y�µv��µuy¹M�¾³Y¹Yz��
±º¯{M�}Z�Yz]�W�WHVWZ¿�¹;� 

QRQ�VLJQLILFDQW

¶³Yuz¯�yºd§Z��µ¹z-¹uz·yu�¾¿Y{Z³�b¬��²¿zc��¿Z��Ò�ÒÕ� ¹ b^h¯�b�§� µ¹z-� yuÓ�ÑÏ�¾ ´¯�b�§� µ¹z-� yu�¹ ½Y�¶«º«�yºd§Z��~���\Àczc�¶]Ò�ÏÑ�¹Ò�ÏÒ��uº]�¹u½yZ¯M�yYu�¾´�¯�a¹Z c�z.¿v¨¿�Z]�¾¿Y{Z³�b¬��z�³�{Y�µ¹z-v´d�Yv³�yu�¾´À«Z]�¾.¬¯ZoÔ�Ò�� �Ðuyº¯��¹ b^h¯�b�§� µ¹z- Ö�ÎÑ�� �Ôuyº¯��v¯M� uºk¹� ¶]�¾ ´¯�b�§� µ¹z-�²¿Y ´�¯�½yZ¯M�z�³�{Y��ÈdsYuº]�yYu�¾�ÍÐ�ÍS ��\Àczc�¶]�µ¹z-¹u�yu�b�z�À��©Zoyu�¾.¬¯Zo�±Y|À¯Õ�Ð� �Ïuyº¯��¹Ó�ÎÍ���Òuyº¯��uº]�ÍÎÒ�ÍS �� b^h¯�b�§�µ¹z-�yu�²À´k��¤��¾ºº³Y¹Yz�Î{Y�Ð¹ uyº¯�

¾ ´¯�b�§� µ¹z-�yuÎ{Y�Ôuº]�uyº¯��¾¿º¬£¹u�¾³Y¹Yz� \Àczc�¶]�µ¹z-�¹u�yuÎ¹Ïuº]�uyº¯��
fp]½zÀ-�¶lÀd³�¹ ÎÍÍ\¬�¹Yu� ½Y{Z³� ±{�,9)²À]� �Z^cyY� z�³� {Y�v¯ZÀ�� ¹ ±Z¿¹y� ©Z¤d³Y� ­Z.´·� yu�~¨¿¹z��¾]¹z¨À¯yº¬�v³v��¾�yz]�¾.¬¯Zo� ÒÐ�v³uº]�b^h¯�~¨¿¹z��b�§�z�³�{Y�±YyZºº°À]�uyYº¯ �¾´��²À.³ZÀ¯�z�³� {Y�¾ ´¯�b�§� ¹ b^h¯�b�§+0* �©º¿uYzd�Y�±Y|À¯� �¾�z�¯)6+^¯Y� uYv�c� �ª¤d´¯�½Z·º¿zv´d�Yv³�z.¿v¨¿Z]�½yYu�¾´�¯�a¹Z c�¾¿Y{Z³�b¬�¹�µv��{YyYu�¾´�¯��ÈdsY�µ¹z-�¹u�²À]��¾¿Y{Z³�av¯�²Àºº.³ZÀ¯�z�³



uY&³�¾°�Z£�µ|¿|��zd§uóuº¯�½u|¿Y�~-z³�zd§u�ó®�Z£yº��¶³Z°À��zd§u�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��®·uyZ¸#�µy¹u�µyZ°�ÒÑ�±Zd�]ZcÎÐÕÑýý

b�Y�µuº]�zc�µZcº§�b^h¯�b�§�µ¹z-�yu�av¯�²¿Y�¹ uº]��z.¿u� ¶]Z�¯� �Z¯� ¶�«Z�¯� yu�b^h¯�b�§� uyYº¯� ¾³Y¹Yz�v¯M� b�v]� Z·�¾�yz]�¶�«Z�¯� yu� ®£y� ²¿Y(JEDVH¹ ±YyZ¨°·Î�ÑÖ�¶�«Z�¯�yu�¹)DQFKLQ�±YyZ¨°·�¹ÒÎ� v���yY|-�Ó�Ò��Z¯�¶�«Z�¯�yu�¾´À«Z]�¾.¬¯Zo�±Y|À¯ÎÍ�¾.¬¯Zo�±Y|À¯�¹ b�z�À�� ©Zo� yuÔ�z.¿u� ¶]� b^�³� ¶§� v�� ª�Zo b�Y�zc�²À¿Z�� Z·�¾�yz]�bÀ¤�º¯�±Y|À¯�¶§�½yº��¶],9) YyÎ�ÎÖ���¾´À«Z]�¾.¬¯Zo�±Z°¿Y{�±Y|À¯�¹Yy�Ð�ÎÒ�z§w v³Y�µuz§�Ï��¾]¹z¨À¯yº¬�� ²À]� ½yYu�¾´�¯� �Z^cyY� uºs� ¶�«Z�¯� yu� Z¯bÀ¤�º¯� ±Y|À¯� ¹ ~¨¿¹z�,9)®¿uz§� YvÀ���±Y|À¯¾ ´¯�b�§�µ¹z-�¶]�b^�³�b^h¯�b�§�µ¹z-�yu�bÀ¤�º¯uº]�zc�²À¿Z��yu�\Àczc�¶]�b�z�À��©Zo�yu�¹ ¾´À«Z]�¾.¬¯Zo�±Y|À¯Ô�Ò� ¹Õ�Ð�¹ b^h¯�b�§� µ¹z-yu�Ö�ÎÑ�¹Ó�ÎÍ�µ¹z- v��µv¿u�¾ ´¯�b�§�b�Y�±Yz.¿u�½Z·�¾�yz]�j¿Zd³�¶]Z�¯�Z·�¶d�Z¿�²¿Y�¶¬°k�{Y (JEDVHz]� ¶�«Z�¯� yu� ¶§� ±YyZ¨°·� ¹ÎÎÍuyº¯�,9)� b^h¯�b�§�µ¹z-�yu�Yy�¾´À«Z]�¾.¬¯Zo�±Y|À¯Ó�ÏÖ�yu�¹

¾ ´¯�b�§�µ¹z-�Î�ÒÔ�v³Y�µuz§��yY|-�Ò�� )DQFKLQ¯ �±YyZ¨°·� ¹uyYº¯� yu� Yy�¾´À«Z]�¾.¬¯Zo�±Y|À b^h¯�b�§ÏÑ�¾ ´¯�b�§� uyYº¯� yu� ¹ÐÔ�±Y|À¯� ¹ \Àczc�¶]� Yy�b�z�À��©Zo� yu�¾.¬¯ZoÎÔ�¹ÏÕ�z§w v³Y�µuz§�ÍÒ�ÍS����Ó��b�§� uyYº¯� yu� ©ºX�¯� ­zk� ²¿zc��¿Z�� Z¯� ¶�«Z�¯� yu�b^h¯(�&ROL��Õ�ÒÕ��uº]�¶�«Z�¯� yu)DQFKLQ¹ �|À³�±YyZ¨°·(�&ROLyu�ÓÑ�uº]�¾¯zk�²¿zc��¿Z��uyYº¯ µv��b�Z¿�¶§�Ó��{Y� Z¯� ¶�«Z�¯� yuÐb�§� µ¹z-� yu� µv�� uZl¿Y�¾.¬¯Zo� uyº¯�¦¿� �b^h¯�Ð�ÐÐ��uyº¯�¦¿�¹ uº]�º¬£¹u�¾.¬¯Zo �Ð�ÐÐ��vÀ¯Zl³Y��¤��¶]�®·�{YÔµ¹z-�yu�¾.¬¯Zo�uyº¯� uyº¯�¹u��¾ ´¯�b�§�Ó�ÏÕ��uyº¯�¦¿�¹ uº]�º¬£�¹u�Ð� ÎÑ��v���¤��­Zl³Y� �uyYº¯�²¿Y�®§�uYv�c�ªÀ«u�¶]�¶d^«Y�b�Yv³�¾·Z.¿Zk�½yZ¯M�±º¯{M� ½v´]��°k�¾³Z¯yu�j¿Zd³�¶§�v��µuYu�±Z�³�¶�«Z�¯�²¿Y�yu ,9)½Z·�­zk� ¶]�~¨¿¹z�� ¾-uº«M� Z]� �^cz¯� v³Yºc�¾¯�b^h¯�ayº��yu�¹ v�Z]��±Z¿¹y�©Z¤d³Y�­Z.´·�yu��Y{�½yZ°À]¬¯Zo�bÀ¤�º¯� ±Y|À¯� �~¨¿¹z��b�§� ±uº]¹ ¾´À«Z]�¾. v]Z¿�¾¯��·Z§�b�z�À��©Zo�yu�¾.¬¯Zo�
�]Z´¯��(JEDV� 3(�� 8GR� ((�� $O�6KUKDP�0�� 3URSK\ODFWLF�$QWLELRWLFV�DQG�(QGRFHUYLFDO�0LFURELDO�,QRFXODWLRQ�RI� WKH�(QGRPWULXP� DW� (7��/DQFHW� ������ �������������������0DFKHOOH�0��6HLEHO�� ,QIHUWLOLW\�D�&RPSUHEHQVLYH�7H[W��6HFRQG�(GLWLRQ����� :LWNLQVV�� 6XW� .0�� 1DO� *6� HW� DO�� 8QVXVSHFWHG�&KODP\GLD� 7UDFKRPDWLV� ,QIHFWLRQ� DQG� ,9)� 5HVXOW��$P�-�REVWHW�*\QHFRO����������������������� $ZRQXJD� $�� 1DODP� $�� *RYLQGEKDH�� HW� DO��&RQWDPLQDWLRQ�RI�(PEULRQDO�7UDQVIHU�&DWKHWHU�DQG�7UHDWPHQW�2XWFRPH�LQ�,9)��-�$VVLVW�3UHSURG�*HQHW����������������������

��� (JEDVH� 3(��$O�6KDUKDP�0��$/�2WKPDQV�� HW� DO��,QFLGHQWV�RI�0LFURELDO�*URZWK� IURP� WKH�7LS�RI� WKH�(PEU\R�7UDQVIHU�&DWKHWHU�DIWHU�(PEULRQDO�7UDQVIHU�LQ� 5HODWLRQ� WR� &OLQLFDO� 3UHJQDQF\� 5DWH� )ROORZLQJ�,9)�(7��+XPDQ�5HSURGXFWLYH��������������������� 5HQDWR� )DQFKLQ�� $PDU� +DUPDV�� )DULGD�%HQDRXGLD��0'��HW�DO��0LFURELDO�)ORUD�RI�WKH�&UYL[�$VHVVHG� DW� WKH� 7PH� RI� (EU\R� 7DQVIHU� $YHUVHO\�$IHFWV� ,QYLWUR� )UWLOL]DWLRQ� 2WFRPH�� )HUWLOL]DWLRQ���������������� :DWW� %�� *HOGDFQH� 0-�� /DXGRQ� 1�� HW� DO��3UHYDOHQFH� RI� %DFWHULD� LQ� WKH� 9DJLQD� RI� 1RUPDO�<RXQJ� :RPHQ�� %5-� REV� DQG� *\QHFRO� ������ �����������



v¯ZÀ��Z]�±Z¿¹y�©Z¤d³Y�­Z.´·�yu�~¨¿¹z��¾]¹z¨À¯yº¬���Z^cyY�¾�yz],9)

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��®·uyZ¸#�µy¹u�µyZ°�ÒÑ�±Zd�]ZcÎÐÕÑÑÒ

6XUYH\�RI�5HODWLRQVKLS�%HWZHHQ�7KH�0LFURELDO�)ORUD�RI�
&HUYL[�DW�7LPH�RI�(PEU\R�7UDQVIHU�DQG�,QYLWUR�)HUWLOL]DWLRQ�

�,9)��2XWFRPHV
*KDVHPL�QH]KDG�$��0'���,]DGL�0RRG�1��0'���3RXU�*KDVHP�3��0'�

$EVWUDFW,QWURGXFWLRQ� 7KH�HPEU\R�WUDQVIHU�WR�XWHUXV�LV�WKH�PRVW�LPSRUWDQW�SURFHVV�ZLWK�FDQ�OLPLW�WKH�VXFFHVV�UDWH�LQ�,9)�7KH�H[LVWHQFH�RI�SDWKRJHQLF�PLFURRUJDQLVPV� LQ�FHUYL[�PD\ OHDG� WR� LQIHFWLRQ�RI�HPEU\R�DW� WKH� WLPH�RI� WUDQVIHU��2EMHFWLYH� ,Q�RUGHU� WR�GHWHUPLQH� WKH� UHODWLRQVKLS�EHWZHHQ�PLFURELDO� IORUD�RI�FHUYL[�DW� WLPH�RI�HPEU\R� WUDQVIHU�DQG�,9)�RXWFRPH�D�ORQJLWXGLQDO�VWXG\�ZDV�FRQGXFWHG�RQ�LQIHUWLOH�ZRPHQ�LQ�,9)�FHQWHU�RI�0LU]D�.RRFKDN�.KDQ�KRVSLWDO�LQ�WKH�\HDUV�RI����������0DWHULDOV�DQG�0HWKRGV� 7KHUHE\�����HOLJLEOH�ZRPHQ�ZHUH�HQWHUHG�VWXG\�FRQVHFXWLYHO\��7KH\�XQGHUZHQW�,9)�WUHDWPHQW��$IWHU� WUDQVIHUULQJ� WKH� HPEU\R�� �� FP� RI� WKH� HQG� RI� XVLQJ� FDWKHWHUV�ZHUH� FXW� DQG� SXW� LQ� WKH� WXEHV� RI�SK\VLRORJ\�VROXWLRQ��WKHQ�HLWKHU�FXOWXUHG�LQ�FKRFRODWH�DJDU�RU�EORRG�DJDU����FRQWDLQHUV��$QG�ZHUH�LQFXEDWHG�IRU�������KRXUV�LQ�DHURELF�DQDHURELF�FRQGLWLRQV��5HVXOWV� 7KH�FXOWXUH�UHVXOWV�ZHUH�SRVLWLYH�LQ����SDWLHQWV��7KH�PRVW�IUHTXHQW�SDWKRJHQ�ZDV�(�&ROL�7KH� RYHUDOO� FOLQLFDO� SUHJQDQF\� UDWH� ZDV� ���� ���� FDVHV��� 7KLV� UDWH� ZDV� VLJQLILFDQWO\� PRUH� LQ� SDWLHQWV� ZLWK�QHJDWLYH�FXOWXUH�WKDQ�SRVLWLYH�FXOWXUHV��������YHUVXV������3 ������DQG�WKH�RQJRLQJ�SUHJQDQF\�UDWH�ZDV�������DQG������UHVSHFWLYHO\��S �������7KH� SDWLHQWV�ZLWK� SRVLWLYH� DQG� QHJDWLYH� FXOWXUH�ZHUH� QRW� VLJQLILFDQWO\� GLIIHUHQW� DERXW� WKH�PHDQ�RI�� DJH��+0*�FRQVXPSWLRQ�� VHUXP� HVWUDGLRO�� )6+� PHDVXUHV� DQG� WKH� QXPEHU� RI� HPEU\R� WUDQVIHUUHG�� 7KH� PHDQ� RI� LQIHUWLOLW\�SHULRG�ZDV�GLIIHUHQW�VLJQLILFDQWO\����������LQ�QHJDWLYH�DQG���������\HDU�LQ�SRVLWLYH�FXOWXUH�SDWLHQWV��S ������&RQFOXVLRQ� 7KH� FRQWDPLQDWLRQ� RI� FHUYL[� ZLWK� SDWKRJHQLF� PLFURRUJDQLVPV� DW� WLPH� RI� HPEU\R� WUDQVIHU� LV�DVVRFLDWHG�ZLWK�GHFUHDVH�VXFFHVV�UDWH�RI�,9)�WUHDWPHQW�
.H\�ZRUGV� &HUYL[��(PEU\R�7UDQVIHU��)HUWLOL]DWLRQ�LQ�9LWUR��0LFURELDO�)ORUD�


