
µyZ°��®·u|³Z��µy¹u�±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��µv¨�³Yu�¶¬l¯ÒÕaZp �ÑÍ�ÐÐ

©ºX�¯ µv´�¿º³�Zd�M �¾ �«�¶À�Yyzd§uYy�YyZd�MvoY¹�¾¯È�Y�uY{M�µZ.�³Yu� /RWILBUD]LHK#\DKRR�FRP��

�¹y�¶] ½yYuyZ]�±Yy¹u�b^£Yz¯ bÀ À§�¾�yz]/4$6¾d�Yv¸]�|§Yz¯ yu�
YyZd�M ±Zd�z¸��b�Yv¸] ½Z·�¶³Zs�¹ ½z¸��¾³Z¯yu�ÎÐÕÐ

¾ �«�¶À�Yy
�¾^�Zd�-�Zd¿{M�zd§u�



YyZd�M�voY¹�¾¯È�Y�uY{M�µZ.�³Yu �¾¿Z¯Z¯�µ¹z-�¾]z¯�

¨�|��­º¬��µZ.�³Yu��¶¿Z��­º¬��µ¹z-�yZ¿uZd�Y�iº�Z¿�¾

¶«Z¤¯�b�Z¿yu�r¿yZc�ÏÕ�Ð�ÕÑ �z¿x��r¿yZc�ÏÓ�Ò�ÕÑ µvÀ¨#¶¯v¤¯�v«ºc �}yu¹{ ±Z°¿Y{ ±º#�½uyYº¯ �¿Y|�Y�f�Z]�±uº]�¾�Z§Z³�ayº��yu�¹ uyYu�½Y�µ&¿¹�µZ.¿Zk�¶�¯Zk�b¯È��� o�yu�½yYuyZ]�±Yy¹u�½Z·�b^£Yz¯uº��¾¯�yuZ¯�¹ uY{º³ zÀ¯�¹+z¯�¹ ±{¹�®§�uY{º³� ¾¨¿�Z·�b^£Yz¯�bÀ À§��l´��½Z·��¹y�{Y��/4$6�/RW�4XDOLW\�$VVXUDQFH�6DPSOLQJ�uº��¾¯�[º�p¯�±Y{yY�>Zd^�³�¹ �¿z��¾�¹y�¶§�b�Y�²¿Y £Y�±Z³M�½Z·uº^°§¹�aÈ¨�¯���y�¶]�b^�³�±Yºd]�¹ v³º��¶�¿Z¤ �̄z.¿v¨¿�Z]�|À³�¹ uyYv³Zd�Y�Z]�b¯vs�µv´·u�¶WYyY�½Z·voY¹�¶°·�Zc�v´§�¾¯ ¦°§��¹yuz§�­Yv� �v·�¹ v��­Zl³Y�YyZd�M�±Zd�z¸� b�Yv¸]�½Z·�¶³Zs ¹ ½z¸� ¾³Z¯yu� ¾d�Yv¸]�|§Yz¯�yu ½yYuyZ]�±Yy¹u ½Z·�b^£Yz¯ bÀ À§�¾�yz] �v·�Z] �·¹&� ²¿Y��¹y�¾�z�¯�¶]�²°��yu�/4$6�Y uyº¯��¾d�Yv¸]�aZ¯vs bÀ À§�{Y ±Z´À°�Y�½Yz]�­¹|« ayº��yu�Zc�b�Y�¶dsYuz��|À³zcÇZ]�mº���¹ ¾¬p¯�±Yz¿v¯ µuZ d� uzÀ-�yYz£�Z¸³M�Z·��¹y�¹ uYº¯�©Z��yu�¾��¤¯�ayº��¶]�¹ uº] ¾¬À¬pc ¾ À�ºc �º³�{Y ¶�«Z�¯�²¿YÎÐÕÐ¶§�b�Y�µv��­Zl³Y�ÎÕª¯Z��|§z¯�Ð¹ ½z¸��¾³Z¯yu�¾d�Yv¸] |§z¯� ÎÒv³Y�¶d�z-yYz£ ¾�yz]�uyº¯ YyZd�M�±Zd�z¸� b�Yv¸] ¶³Zs��|§z¯�z·�{Y�¹ uº]�½Y�¶¤^��¾�uZ�c�½zÀ-�¶³º°³��¹yÓv³v��[Ztd³Y�¾�uZ�c�ayº��¶]�¶³º°³�� v��µuZ d�Y�¶¯Z´��z��¹ uyYº¯ b^g�¶-z]�{Y�Z·�µuYu ½y¹Muz-�½Yz]�Yvd]Y�¶§�\Àczc�²¿v]z.��z�½yYuyZ] ½Z·�b^£Yz¯ {ZÀ³�uyº¯ uYº¯�¹ ª¿Z�¹ b¿Z §�b^g�¶-z]� ¶³Zs�¹ |§z¯�z·�½Yz]½Z·�b^£Yz¯ b¯vs ¶WYyY�µºp³�b^g�¶-z]�½yYuyZ]�½Z·�b^£Yz¯ bÀ À§�¾�yz]�½Yz]�±Z¯{�®·�µv·Z�¯� Z]�~��� �uz§�ªÀ°¨c� Yy�b�Yv¸]� uYv�c�¶]�½yYuyZ]Óv��z��b¯vs�µv´·u�¶WYyY�z ³�z·�½Yz]�b�À«�¦#��v¯M�b�v]� Z·�¶¯Z´��z��±uz§z�� Z]�¶�«Z�¯�uyº¯�±YyuZ¯�¦À�Yz-º¯u�aZ�t�¯�²À´$°·� v��®À�´c ±Z¯{�®·�±º¯{M��¹y�Z] Z¸³M�¾¿Z¿Z��¹ ½Yºdp¯ yZ^d�Y �¹y�¶] uyYº¯�b^g�¶-z]�¹ ¶¯Z´��z� ¾¿Y¹y� j¿Zd³�yu�ÎÕyu�¹ yuZ¯�¶�kYz¯�ayZ§��½yYuyZ] ±Yy¹u ½Z·�b^£Yz¯ {ZÀ³�uyº¯�uYº¯�¹ ª¿Z�¹�b¿Z §�z�³�{Y�|§z¯�Ö�Zp«�{Y�¹ b�Yu�uº^°§�²·M��z£�|§z¯� Y bÀ À§©Zo�mz��²d�z-�z�³�yu�Z]�½yYuyZ]�±Yy¹u�½Z·�b^£Yz¯�¶WYyÓ�®¨��¶´¿Z�¯�¹ |§z¯�Õv³uº]�¾d�Z§�yZ#u�|§z¯�� ½zÀ-�¶lÀd³�v��¾]Z¿{yY�¾�Z§� @È¯Z§�¶À¤]�yu�¹ ¾�Z§Z³�yZÀ�]�voyu�|§z¯�¦¿�yu� Z¸´c�½yYuyZ]�±Yy¹u�½Z·�b^£Yz¯�¾¬§�bÀ À§�½Z·�b^£Yz¯�bÀ À§��º°l¯�yu yu�½yYu�yZ]�±Yy¹ub�Y�µuº]�[º¬�¯�voyu�±Zd�z¸��n���� Z·�µ%Y¹�vÀ¬§�¾´d�]M��¾d�Yv¸]�b^£Yz¯�bÀ À§�¾¬p¯�¾d�Yv¸]�|§Yz¯
¶¯v¤¯¹ [ºs�b^£Yz¯� ®«Z�� yuZ¯� {Y� ®«Z��½v³{z�� v«ºc�½Yz]{Y�b�yuZ³�b^£Yz¯�¹ b��½y¹z��½yYuyZ]�±Yy¹u�[º¬�¯b�Y�zcv]�¾¯Yv£Y�"À·�±v�³�­Zl³Y�Ô�Õ¹ÎÍ���Z¿yub�¿Y|�Y� f�Z]� ½yYuyZ]� ±Yy¹u� ½Z·�b^£Yz¯� [º¬�¯Z³yu�®§�±{¹�Z]�±YuY{º³�v«ºc��}yu¹{�±Z°¿Y{�±º#�½uyYº¯uº��¾¯�uY{º³�¹ yuZ¯�zÀ¯¹�+z¯�¹ v«ºc�­Z.´·�Ò¹Ó��¶¬°k�{Y ZÀ³u��¬dt¯ ¢�Z´¯�yu�Z·�¾�yz]�{Y�½yZÀ�]�yu±Yy¹u ½Z·�b^£Yz¯�aZ¯vs�¶WYyY�bÀ À§ |À³ Z¯�yº�§�yuZ]b�Y�µv� �yY|- [º¬�¯Z³ ½yYuy�

b¯vs� bÀ À§� {Y� yº�´¯�}Z�Yz]� b¯vs� ­Zl³Y²À°�c�{Y�yº�´¯�¹ b�Y�µv��²ÀÀ�c��À��{Y�½Z·uyYv³Zd�YbÀ À§�TXDOLW\�DVVXUDQFH�¶§�b��¾¿Z·�bÀ«Z���¶�º°l¯±M� uº^¸]� ¹ LZ¤cyY� ¶]� ®·� ¹ bÀ À§� �l´�� ¶]� ®·u{Yuz��¾¯�Ð��ÀÀ�c� ½Z·�¶¯Z³z]� ¹y� ²¿Y� {YbÀ À§� ²�¶À¬§bÀ À§� ¶]� ¾]ZÀd�u� ½Yz]� ­{Ç� ½Z·�bÀ«Z��� ¹ �¿Z�¹uzÀ-�¾¯� z]� yu� Yy� [º¬�¯�¶]�bÀ À§� ²À°�c� ²À´$°·­Z°c� ¾.´·Z°·� ¹ ½|¿y�¶¯Z³z]� yu� ¾°d�À�� ±Yº´�½yYv¸.³�½Yz]�±Z¯{Z��¦¿��¬dt¯�½Z·�µ¹z-�½Z·��Èc



¾ �«�¶À�Yy�¾^�Zd�-�Zd¿{M�zd§u�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÒÕ�±Zd�]ZcÎÐÕÒ��

�¿z�c�uyYv³Zd�Y�¹ ©º^£� ª]Z£�¾p���yu�bÀ À§�uº^¸]�Z¿uº��¾¯�ayZ¸¯��ª¯Z§�aY|À¸lc�¶]�{ZÀ³�ÇZ] bÀ À§�Z] b¯vs�¶WYyYb¯vs ¶WYyY yu�b£u�¹ b£¹ �z��¹ ±Z´§yZ§�½ÇZ]uyYu�aZ¯vs� ±Z-v´·u�¶WYyY� uz¨¬°�� ²À¿Z�� bÀ À§¾d¿Z�yZ³�µv��¶WYyY�aZ¯vs�±uz§�[º¬�¯Z³�Z]�|À³�¾d�Yv¸]uyYu� µYz°·� ¶]� Yy� ­uz¯�®·� {ZÀ³� uyº¯� ª¿Z�¹� uº^°§ c¾¯uº��aZ¯vs�²¿Y�¾ À§�b�Y f�Z] v³Yº�ÎÏ��/RW� 4XDOLW\� $VVXUDQFH� VDPSOLQJ� �/4$6�{Y� ¾¨¿ b^£Yz¯�bÀ À§�¾�yz]�½Z·��¹yZ]� ¶§�b�Y¦°§±M ¾¯b¯vs�¶WYyY�bÀ À§�zd°§�b£¹�¹ ¶´¿|·��z��Z]�±Yºc yu¾d�Yv¸]� ½Z·voY¹Yy¾�yz]uz§¾¿Z�Z´�� Z]� ¹ ½Z·voY¹] �À��uº^°§¹�aÈ¨�¯���y�¶­Yv£Y�Z¸³M�½Z· z§u�î����·¹&��²¿Yb^£Yz¯��¤³�¶]�¶kºc� Z]½yYuyZ]�±Yy¹u�½Z·²¿Y�¹ ¶�¯Zk b¯È��yu�±M bÀ À§�bÀ°·Y�¹¶§/4$6 >Zd^�³�¹ \�Z´¯��¹y¾³Z�MyuaZ¯vs bÀ À§�¾�yz]� ½yYuyZ]� ±Yy¹u�b^£Yz¯[º�p¯¾¯�º±Zd�z¸�� yu� �u j¿Zd³�{Y Zc�v��­Zl³Y� YyZd�M±MyuZ¤cyY�½zd�À]�¶#�z·� µz¸] ¥uº§�¹ yuZ¯ b¯È�µuz]uº�� b^£Yz¯ bÀ À§�¾�yz]� �¾¬§��v·½yYuyZ] ±Yy¹u ½Z· �¹y� ¶]/4$6¹ ½z¸�� ¾³Z¯yu� ¾d�Yv¸]� |§Yz¯� yu� ¶³Zsuº]� YyZd�M ±Zd�z¸��b�Yv¸] ½Z·�bÀ À§�²À´$°·½Yz]� ­{Ç� uYº¯�¹ ª¿Z�¹�b¿Z §�¹ yYuyZ]�±YyuZ¯�b^£Yz¯²¿YuYº¯�¹ ª¿Z�¹ b¿Z §�\�oz]�±M�bÀ À§�¹ Z·�b^£Yz¯�|§z¯��º³�\�oz]�|À³�¹ Z·�b^£Yz¯�²¿Y�{ZÀ³�uyº¯��½z¸�yYz£ ¾�yz]�uyº¯�uYº¯�¹ ª¿Z�¹�b¿Z §�¹ �b�Yv¸]�¶³Zsb�Y�¶d�z-�
Z·��¹y�¹ uYº¯�¾ À�ºc��º³�{Y�¶�«Z�¯�²º¿Y��¾��¤¯�ayº��¶] ¹ ¾¬À¬pc� �¹y�Zº]/4$6�Y�µv��­Zl³Y�b�/4$6¾�¹y�yu�²¿º³ ¾¯�[º�p¯�¾ À§�©zdº´§uº�¶§{YYzkY�z�³¾¿®·>Zd^�³� º�µuZbº�YYx«��²°��b�YyuZ£�¾d�Yv¸]�©Z°�Y�¾]Z¿{yY

ÇZ]�µ|Àº.³Yzºc½½Yzº]±vÀº�y�º]¶º��ºÇZ]�mcvs�z¯aZ v´§�uZl¿Y�¾�Z�Y�ÎÑ�� �¹y� yu/4$6¶³º°³� ¾�º³� ¶§�¶¤^�� ¾�uZ�c� ½zÀ-½Y ¶]�z�³uyº¯ bÀ�°k�b�Y½uYv�c/RW��zd¨#º§�¶³º°³� ¾¯� ®À�¤cv³º��z·/RWZ¯Y� �uyYu� Yy� ¶¤^��¦¿ ®¨o ¶³º°³¶¤^��z· {Y�Z·�¦#º§] ¶§�v´d�·�±M�{Y� zc¶¾¿Z¸´c ¾´�¯� ±Z´À°�Y� u¹vo½yYu²À°tc� {Y� ¶§� v´�Z]� ¶d�Yu±M ¾¯�b�v]�¶³º°³v¿M�è��b�Y�²¨°¯z·/RW��¶³º°³�z] {Y� ¾cZÀo ¶³Zd�M }Z�Yµv��²ÀÀ�c��À���uy�Z¿�¹ ¶d�z¿x�� uº���¹y�½YzkY�½Yz]/4$6z¿{�ªoYz¯�v¿Z]�¾�uº���è�� æ�bÀ À§�¾�yz]�²¿Y� yu� ¶§� z�³� uyº¯�b¯vs� ²ÀÀ�c�b^£Yz¯½yYuyZ]�±Yy¹u�½Z·�b�Y ç�|§Yz¯ ¶�«Z�¯�²¿Y�yu�¶§�¾�yz]�uyº¯�½Z·voY¹�²ÀÀ�c�z¸� b�Yv¸] ½Z·�¶³Zs�¹ ½z¸� ¾³Z¯yu�¾d�Yv¸]±Zd� YyZd�M�æí|§z¯��v³v��[Ztd³Y� è�b�Z¿yu� bÀ�°k� ²ÀÀ�c�b¯vs� µv´´§�²¿Y� yu� ¶§�¾³Z¯yu ¾d�Yv¸]�|§Yz¯���º��bpc�yYuyZ]�±YyuZ¯�¾�yz]YyZd�M ±Zd�z¸� b�Yv¸]�½Z·�¶³Zs�¹ ½z¸��v³uº] é�¶��®d�À��²ÀÀ�c¶¤^�� ½Yz] ¾¿Zc¶§�¾¿Z·voY¹ ½v´] bÀ�°kM³Z¸yu��z�¯�À]z�s�²¿zd{Y�¾�Z³bÀ À§� v´d�·�aZ¯vs�¶WYyY�²À¿Z��ÇZ]�vo� uyYv³Zd�Y� �b^£Yz¯�bÀ À§� uyº¯� yuîê¹ v�yu� ²À¿Z�� voëåb�Y� v�yu��Ð��bÀ À§ ¶�«Z�¯� ²¿Y� yu� b^£Yz¯¾�yz]�¶^´k�¹u�{Y�½yYuyZ]�±Yy¹u�½Z·b�Y�µv�� æ�b¯vs ¶WYyY�µºp³�� ç�uYº¯�¹ ª¿Z�¹�b¿Z §­{Ç� ]¾�yz¶¬oz¯� ¹u� yu�b¯vs�bÀ À§�­Zl³Y¾¯º��u�Yvd]Y ³¶³º°v�Z]� ¾d�Yv¸]� ®d�À�� ±Z´§yZ§� µv´¿Z°³� ¶§� ½Y¾¯�[Ztd³Yuº�¶§�uyº¯�yu a¹Z�£�M±�³bÀ��¹ z.³Z uº]�v·Yºs�®d�À��ª§�~��±Z´§yZ§Z¿ ¾�Z§ ayº��¶] ¶¤^�� ¾�Z§Z³¾¯� ½v´]º�³v�>Çº°�¯� ©¹Y� ¶¬oz¯� ½Yz] ¾¿Zc� ¶�� ®d�À�íå¹êå¾¯� [Ztd³Y v�yu�uº�� ¶]¾¯� yZ�d³Y� ¾cyZ^�¶§� u¹yÕå±Z´§yZ§� v�yu��b¯vs�



�¹y�¶] ½yYuyZ]�±Yy¹u�b^£Yz¯ bÀ À§�¾�yz]/4$6¾d�Yv¸]�|§Yz¯ yu����

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÒÕ�±Zd�]ZcÎÐÕÒ��

¹ v´·u� ¶WYyY�\�Z´¯¾«z-Yvo�²¿Yêåzd°§� Z¿ v�yu� v�Z]¶¯Z³z]b¿º«¹Y�b¯vs�±M� uyº¯� yu��{º¯M� ¹ ½|¿y v·Yºsb�Yu�¶§� ¾cyº�� yuíå�êå±Z´§yZ§� v�yu� \�Z´¯� Yy�b¯vs¹v´·u� ¶WYyY [º¬�¯�yu�ªoYz¯Z¸³M�uº^¸]�½Yz]�¾�Z§ �]Z´¯ uºk¹ ayº��yu�¹ ½v�]­Yv£Yuº��¾¯�è��¾�yz]�²¿Y�yuè¹ ½z¸��¾³Z¯yu ¾d�Yv¸] |§z¯�æê uyº¯ b�Yv¸]�¶³Zs¾�yz]b�z-�yYz£�|§Yz¯�ª§�uYv�cYyZd�M�±Zd�z¸� b�Yv¸]� ¶³Zs� ¹ ½z¸��¾d�Yv¸]çë Z¯Y�uº]�|§z¯b¬��¶]±MYz¯�uYv�c�¶§�kZ|§z¯�±M�yYuyZ]�± ¶³º°³� ±Z¯{� yuuyº¯� vo� {Y� zd°§� ½zÀ-{ZÀ³�ëµv³¹z�� ½yYuyZ]�uº]�¹ ½z¸��|§z¯� ¶��z·æêb�Yv¸]�¶³Zs� �kYz¯� uYv�c� ¶§Zzd�À]� yYuyZ]� ±½¶d�Yu�yu� b�Y ¶³º°³½zÀ-v��uyY¹v³� {Yæív� [Ztd³Y \Àczc� ²¿v]� ¶§� ½|§z¯�uº]� µv³ zh§Yvoê] {Zl¯�|§z¯�v³uº] [º¬�¯Z³ b¯vs ¶WYyY�¶ �ÎÐ�¾´�¿ê|§z¯zd°§� Z¿ayº�� ²¿Y� yu� ¶§Z]îê ±Z´À°�Y�v�yu±Yºc�¾¯yu b¯vs�¶WYyY bÀ À§�¶§ b -� íåz-Y�¹ v�yu�yu{Y �À]ê|§z¯��v�Z]{Yzd°§�yuêå b�Y� [º¬�¯� |§Yz¯ v�yu�¶¤^�� yuuz¨¬°�� ½v´] ±Z´§yZ§¶³º°³�¶]�¶kºcZ]�¾d�Yv¸]Z·½ë¶³Zd�M�yu�¾¿Zc½Z· îê¹ëåb¯vs�b�Z¿yu� ¶]� {Zl¯z ³�¦¿��¤�� v�yu� \�Z´¯Z³b�Y�è��¾¯�¶�Z�Y��^´¯�²À°·�v´§¶§uYv�c�²¿Y [º¬�¯ uz¨¬°�� bsZ´� ¶]�b^�³� ¶³º°³îìv�yu� \�Z´¯Z³�uz¨¬°��¶]�b^�³�¹ ¾-&¿¹ììbÀ�Z�o�v�yu� uyYu� ê�ª]Z£� z�s� ©Z°doY� ²ÀÀ�c�½Yz]� b¯vs� �z¿x� ¶WYyYb¯vs� µv´´§�©¹Y� �º³� ½Z�s.�z�s� ©Z°doY� ¹ µuZ d�Y�½Yz]��z¿x��ª]Z£µv´´§±M�{Y�­¹u��º³�½Z�sE� {Y�zd°§�>Çº°�¯�Yy�¹u�z·�¶§æåv�yu�z�³�yu¾¯v³zÀ-� �°k�½Yz]µuYu�½y¹MYvd]Y�Z·½Yz]ª¿Z�¹� b¿Z § ¾�yz]� b^£Yz¯ {ZÀ³�uyº¯ uYº¯�¹Z·b^g�¶-z] ½yYuyZ]�±Yy¹u�½ uyYº¯�b�À«�¦#�ªÀ°¨c ¦¿�µyZ°��v� ~���z.��z�¾¿Z¯Z¯�±YuyZ§Z]¾�Z§��{º¯M½Yz]±uz§z�

­z�Z·�µyZ°��uyYº¯ b^g ¶-z]ç¶WYyY µºp³�¶]��º]z¯� ½yYuyZ]�b^£Yz¯|§z¯�v´¯yZ§���ºcYzkY ²Ào�yuZ]� Yy� µv·Z�¯ªÀ°¨c§uz� ] ½zÀ-�¶³º°³¶�v��­Zl³Y ¾�uZ�c ayº�Z¿�½z¸� ¾³Z¯yu�¾d�Yv¸] |§z¯� z·� yu \Àczc�²¿v]sb�Yv¸]�¶³Z¿¶WYyY z ³�¦b¯vs�µv´·u�Z¿ ±YuyZ§ >Z^«Z� ¾¿Z¯Z¯�}Z´�yZ§�±Yy¹u�¾d^£Yz¯�aZ¯vs� ¶WYyY�²Ào� yu ¶]� ½yYuyZ]ë¶�kYz¯�yYz£� ¾�yz]� uyº¯� yYuyZ]� µv´´§ ¾¯v´d�z-�¶-z]�®À�´c�yu½Z·µyZ°��uyYº¯ b^g�æ¹ç{Y½Z·yZ§�µYy¾¨�|�� �{º¯M� ¹ ±Z¯yu� �b�Yv¸] ayY{¹ ¾¿YzkYyYz£� ¶kºc� uyº¯� |À³ ±Yz�´^oZ�� z�³� ¹ v�� µuZ d�Yc Z·yY|]Y�¾¿Y¹y�\Àczc�²¿v]�¹ b�z-¿PvÀv��½Yz]c¿PvÀ ®·�b�c��¹y�{Y�yY|]Y�¾¿Z¿Z��j¿Zd³�¹ v� µuZ d�Y ±Z¯{ Yy� yY|]Y�¾¿Z¿Z�®·vÀWZc�z§u�µyZ°�� uyYº¯�b^g�¶-z]æ b^£Yz¯ {ZÀ³�uyº¯�uYº¯�¹ ª¿Z�¹ b¿Z §�¶] �º]z¯·½Z ª¯Z��½yYuyZ]ææuº]�L|k��j´�yZ����¾�º-��©Z�-y|] ½¹{Yzc� �yYuyZ]�±Z³{�¶�kYz¹̄¶#yZ� zd¯��®«Z� ½Y¹ ²·M �z£� �¾¿Z¯Z¯�¾�º- ºc�²�§Y¹O©Z�-y|]� ­�½zd ¿u�{Y|§���½Yz]¯ºkºu±uº] ¹ yYº³Zs�µv³¹z�¦¿�z·�yYuyZ]�±Z³{�b^£Yz¯�zd�uê{ZÀd¯Y� uyYº¯� ¶À¤]� ¹æåv�� ¶d�z-� z�³� yu {ZÀd¯Y���º°l¯yu zh§Yvo ¶-z]�²¿Y�{ZÀd¯Yæååuº]��µyZ°��uyYº¯ b^g�¶-z]� ç½YyYu�æëª¯Z���uº] L|k�� �yuZ¯�Z] �Z^cyY ½yYz£z]�� �­¹|«�¹ bÀ°·Y�uyº¯�yu�b^p��½yYuyZ]�±Yy¹u�b^£Yz¯� �²d�z-�¶¤]Z�¾¬^£�©Zo�mz��yu �¾¬���¾.¬¯Zo ©Zo�mz� ²d�z-� �¶´¿Z�¯uºk¹�z�³�{Y­uY� �®¨��¶´¿Z�¯��µ{Yv³Yv¬�ºX« ½Z·yº³Z¯ �®oy �Z cyY�½zÀ-´k�\¬£ ½Yv� ±vÀ´��¹À²�� �yuZ¯�²¿{ºc� �µ{Yv³Y±ºs�yZ�� ½zÀ-� �y¹z��ªWZ�¯ �{º¯M�½�



¾ �«�¶À�Yy�¾^�Zd�-�Zd¿{M�zd§u�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÒÕ�±Zd�]ZcÎÐÕÒ��

�|¿ºlc±M��z�¯�µºp³��{º¯M�¹ ²·M��z£�� ��¿Z¯{M b�Yºsyu�½Z·��­{Ç �±uº] ¾�À^�zÀ��ayº��yu��ZkyY�¶lÀd³�¿Z¯{M�Z·� �Yº¯ �Àt�c�yz�sz� u� �z�sz��±yYuZ¯��ZkyY�� �� ¶]�r�Z��RY½Z·�©yuZ¯�� �z]�vÀ§Pc¶�kYz¯µv��²ÀÀ�c�b]º³�yu½v�]� ¶WYyY�¶§�¾cyº��yuuµv´·Y|kY�{Y�¦¿�z·�b¯vs½¡º�� ] Yy¶µuYu�­Zl³Y� nÀp�¹�ª¯Z§� yº��º]z¯�{ZÀd¯Y�v�Z]¶]� ±MYy¾¯yº�´¯�z ���¤³�ayº��yu�¹ b�z-¾¯v�� ¶-z] ²¿Y�{ZÀd¯Y�zh§Yvoîêuº]�{ZÀd¯YÔÍ[º¬�¯�zd�À]�Z¿� {Y�zd°§�¹±M¾]Z¿{yY�[º¬�¯Z³�v�� ¶¯Z³z]�yu�½yZ¯M ªÀ¬pc�¹ ¶¿|lcVSVV±Z´À°�Y�u¹vo�Z]�¹ îêv�yu�v�� ­Zl³Y�uYº¯� ¹ ª¿Z�¹�bÀ À§� uyYv³Zd�Y b^£Yz¯�{ZÀ³�uyº¯ÇZ]vo ½Yz] ½yYuyZ]�±Yy¹u�½Z·íå�t ²À¿Z��vo�½Yz]�¹êå�dÇZ]�vo�½Yz] b¯vs bÀ À§�¹ îê�t²À¿Z��vo�½Yz]�¹ëå�dv��¶d�z-�z�³�yu��ÎÐ��
j¿Zd³yYuyZ]�±YyuZ¯�¾´��²À.³ZÀ¯ç�çé±YyuZ¯ uYv�c�¹ ©Z��½yYuyZ]�½Yz] ²°¿Y ¾´��µu¹vp¯�{Y�iyZsè�æív�yu� uº]�¶³º°³�zd�À]·Z�é�îéuv�y�v³uº]�yYu�¶³Zs� ¶d�Z¿¶]�Z·vkyu�z¿{�ayº�Y©¹æZcéµv��µuYu�±Z�³�b�Y� µyZ°��©¹vk�¢^�Î¹ ½z¸��¾³Z¯yu ¾d�Yv¸] |§Yz¯� �ayZ§� aZ�È�Y� z�³� {Y� ±Zd�z¸�� b�Yv¸]� ½Z·�¶³Zsv´d�Yu�¾¿Z�yZ³�²·M��z£�|¿ºlc�¹ yYuyZ]�±{� ¶�kYz¯½Z·�b^£Yz¯�{ZÀ³�uyº¯�uYº¯�¹ ª¿Z�¹�z�³{Y�|§Yz¯�¶°·�¾«¹¾�Z§�>È¯Z§voyu�½yYuyZ]�ÕÍ���v³Y�µv��¾]Z¿{yY� k ¢ºº^�µyZ°��©¹vºÏ{Y��ÎÍµv��¶ººd�z-�z�³�yu�uyº¯�uyº¯� ¹u� �b¯vs� ¶WYyY� µºp³�bÀ À§�¾�yz]�½Yz]�²d�z- ®¨��¶´¿Z�¯�¹ ©Zo�mz��­¹|«� z�³�{Y�¶§�b�Yu�ª¨�¯uyYu� yYz£�b¿º«¹Y� yu� ¶¬sYv¯�z�³� {Y� |§z¯�¦¿� v´#z·¦¿� �½yYuyZ]� ±Yy¹u� ½y¹z�� ½Z·��¿Z¯{M� b�Yºsyu-µ{Yv³Y��Zp«�{Y�|§z¯¹u�­uY�¶º´¿Z�¯�yu�¹ ±ºs�yZ�� ½zÀ

v´d�Yu��À���uz¨¬°� |§z¯�
©¹vkÎ�½Z·�¶³Zs�¹ ½z¸��¾³Z¯yu�¾d�Yv¸]�|§Yz¯�¾³Y¹Yz���¿{ºcZ·�b^£Yz¯{ZÀ³uyº¯�uYº¯�¹ª¿Z�¹uº^°§z�³{YYyZd�M�±Zd�z¸��b�Yv¸]yu�¾¿Z�yZ³ª§�n��±Zd�z¸�

|§Yz¯uYv�cuº^°§yZ#u ®d�À��z¿{�LY|kY

�¿uyYv³uyuyYv³uyYv³uyYuuyYv³uyYv³uyYv³uyYv³uyYv³uyYuuyYv³

ÎÍÍÎÕÍÍÍÍÍÖÎ

¾¿YzkY�½Z·�ª°�«Yyºd�uyYº³Zs�µv³¹z�yYuyZ]�yuZ¯�b^£Yz¯zd�uyYuyZ]yuZ¯�¶�kYz¯�ayZ§®«Z��+y|]�½¹{Yzc®«Z��¾�º-®«Z��j´�yZ��®«Z� ½Y�¶#yZ�zd¯¾¿Z¯Z¯�¾�º-²·M��z£c ²�§Y¹©Z�-y|]� ­Yº �½zd ¿u�{Y|§��

ÎÏÐÑÒÓÔÕÖÎÍÎÎ
©¹vkÏ�½Z·�¶³Zs�¹ ½z¸��¾³Z¯yu�¾d�Yv¸]�|§Yz¯�¾³Y¹Yz���¿{ºc�½yYuyZ]�b^£Yz¯�¶WYyY�bÀ À§yu�b�¨�z�³{YYyZd�M�±Zd�z¸��b�Yv¸]ª§�n���yu�¾¿Z�yZ³±Zd�z¸� |§Yz¯uYv�cuº^°§yZ#u ®d�À��z¿{�LY|kY �¿uyuyYv³uyYu³uyYvuyYv³uyYv³uyYuuyYv³uyYv³uyYv³

uyYv³

ÍÓÎÍÎÕÏÍÍ
Í

yuZ¯�Z]��Z^cyY�½yYz£z]©Zo�mz��²d�z-aZ�¿Z¯{M�b�Yºsyu²¿{ºc±ºs�yZ���½zÀ-�µ{Yv³Y®¨��¶´¿Z�¯­uY�¶´¿Z�¯½y¹z��½Z¸�{º¯M¹ ²·M��z£�¶WYyY±M��z�¯�µºp³��{º¯M�ZkyY�¹ �Àt�cz�s�z��±YyuZ¯

ÎÏÐÑÒÓÔÕÖÎÍ
uyYº¯Ï¹Ó±Zd�z¸��n���yu�bÀ��¹�uº^¸]�½Yz]�¶¬sYv¯ z�³�{Y�v´d�·�b¿º«¹Y�½YyYu�

µyZ°��©¹vk�¢^�ÐZ·�b^£Yz¯�{ZÀ³� uyº¯� uYº¯�¹ ª¿Z�¹�v³Y�µv��¾]Z¿{yY ¾�Z§�>È¯Z§�vo�yu� µyZ°��©¹vkÑ¾¬§�bÀ À§�z�³�{Y�¶§� b�Y�±M z.³Z�³u ½Z·�b^£Yz¯ µºp³yu |§z¯�¦¿��¤�� ½yYuyZ]�±Yy¹



�¹y�¶] ½yYuyZ]�±Yy¹u�b^£Yz¯ bÀ À§�¾�yz]/4$6¾d�Yv¸]�|§Yz¯ yu����

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÒÕ�±Zd�]ZcÎÐÕÒ��

±Z´À°�Y� Z] ¶lÀd³� yu� �uº]�¾�Z§Z³� yZÀ�]�voÖÒv�yu� yu� b¯vs bÀ À§ b -� ±Yºc�¾¯ÕÍ|§Yz¯� v�yu�b�Y µuº]�[º¬�¯�YyZd�M�±Zd�z¸��¾d�Yv¸]�
©¹vkÐ�½Z·�¶³Zs�¹ ½z¸��¾³Z¯yu�¾d�Yv¸]�|§Yz¯�bÀ��¹��¿{ºc�b¿Z §z�³{Y�YyZd�M�±Zd�z¸��b�Yv¸]¹ {ZÀ³�uyº¯�uYº¯�¹ ª¿Z�¹|§z¯�¦À¨ c�¶]��z¿x��¹ Z·�b^£Yz¯�z¿x�¾�Z§Z³yZÀ�] ©º^£�ª]Z£ �z¿x��¾�Z§ ¶-z]�{Y {ZÀd¯YuyYº¯�b^g µyZ°�|§z¯
 ÎÍÍ Î
 ÖÍ Ï
 ÖÍ Ð
 ÖÍ Ñ
 ÖÍ Ò
 ÕÍ Ó
 ÖÍ Ô
 ÕÍ Õ
 ÕÍ Ö
 ÕÍ ÎÍ
 ÖÍ ÎÎ
 
 ÔÍ ÎÏ
 ÕÍ ÎÐ
 ÕÍ ÎÑ
 ÖÍ ÎÒ
 ÕÍ ÎÓ
 ÖÍ ÎÔ
 ÕÍ ÎÕ©º^£�ª]Z£�uyYv³Zd�YÕÍ��8$/ÔÖ�ÒÎ���0$/ ÒÍ���/$/
©¹vkÑ�¾¬§�bÀ À§�z�³�{Y�¶�«Z�¯�uyº¯�±YyuZ¯�¾³Y¹Yz���¿{ºc�]|§Yz¯�¦À¨ c�¶]|§z¯��z¿x� �½yYuyZ]�±Yy¹u�½Z·�b^£Yz¯�­Zl³Y¾d�YvY̧yZd�M�±Zd�z¸��b�Yv¸] ½Z·�¶³Zs�¹ ½z¸� ¾³Z¯yu�z¿x� b^£Yz¯�bÀ À§¾�Z§Z³�yZÀ�] ©º^£�ª]Z£ ¾�Z§ bÀ À§v�yu\�Z´¯ \�Z´¯Z³ \�Z´¯ ­Z³|§z¯�
 ÎÍÍ Í Ó Î
 ÕÐ Î Ò Ï
 ÐÐ Ñ Ï Ð
 ÎÍÍ Í Ó Ñ


 ÎÍÍ Í Ó Ò
 ÎÍÍ Í Ó Ó
 ÕÐ Î Ò Ô
 ÕÐ Î Ò Õ
 ÎÍÍ Í Ó Ö
 ÎÍÍ Í Ó ÎÍ
 ÎÍÍ Í Ó ÎÎ
 ÎÍÍ Í Ó ÎÏ
 ÎÍÍ Í Ó ÎÐ
 ÎÍÍ Í Ó ÎÑ
 ÎÍÍ Í Ó ÎÒ
 ÎÍÍ Í Ó ÎÓ
 ÕÐ Î Ò ÎÔ
 ÎÍÍ Í Ó ÎÕÎ � ÎÔ Ò�ÖÏ Õ ÎÍÍ \�Z´¯ÔÍt\�Z´¯Z³ b�À«�¦#{ZÀd¯Y�ÔÍdb�À«�¦#{Y{ZÀd¯Y� ©º^£�ª]Z£uyYv³Zd�YÖÒ��8$/ÖÑ�ÓÎ���0$/ ÓÍ���/$/
½zÀ-�¶lÀd³�¹ fp]�¹y�Z]/4$6�����b¯vs�¦¿�bÀ À§�¾�yz]�²°��±M��¬dt¯�½Y|kY� {Y�¦¿� z·� uyº¯� yu�±Z´§yZ§� uz¨¬°�¾d�Yv¸]�®d�À��ª§�yu�uºkº¯�����²À´$°·�¹ b¯vs¾]Z¿{yY� ª]Z£b�Y��¶§� v���t�¯ �·¹&�� ²¿Y� yu|§z¯�¦¿�yu ½yYuyZ]�±Yy¹u�½Z·�b^£Yz¯�b¯vs�bÀ À§z�³�v¿vlc�¹ zd�À]�b£u v´¯{ZÀ³�¶§ b�Y�µuº]�[º¬�¯Z³½YzkY� µºp³� yu�b¯vs µv´·u� ¶WYyY� ¾d�Yv¸]� ª´�z�b�Y�aZ¯vs�½Yz]�±YyuZ¯�b^£Yz¯�voY¹ ª´�z���{º¯MZ·�ayZ¸¯ uº^¸]� ¹ �³Yu� ½Z¤cyY|À³� ±Z³M� uz¨¬°�� ¹ v�Z] zgR¯�®¸¯�²¿Y�yu�v³Yºc�¾¯�Z] ¶�¿Z¤¯�yu� YyZd�M ±Zd�z¸��yu�bÀ��¹��uºk¹�²¿Y�Z]±Zd�Y�¹ v°oY�z¿º]�¹ ¶¿º¬À.¸§�±Zd�Y�yu�¾¸]Z�¯�¢À¤pc¾]Z¿{yY�zc�[º¬�¯ ½zººÀ.°�#�ºp³�¶] ¾]z� ±Zl¿Z]ywMv��Ï¹Ð�� L|k�yuÎÍµyZ°��©¹vk�Î¶°·�yu�uº^°§���º]z¯�uyYº¯�µºp³�uyº¯�yu �{º¯M�¶³�¹ uºkº¯�½Z·��z£�yYv¤¯�¶]²·M��z£�uyYº¯�­Z°c�yu�¶³Zdt^�ºs�Yz¿{�uº]�Z¸³M��z�¯



¾ �«�¶À�Yy�¾^�Zd�-�Zd¿{M�zd§u�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÒÕ�±Zd�]ZcÎÐÕÒ��

b�Y�µv��¾¯�|¿ºlc�uz¨¬°�� b�Yv¸]� ½Z·�¶³Zs� {Y� ¾sz]� yZ�d³Y� �Èsz]v´d�Yu�½z¸�� |§Yz¯� ¶]�b^�³�½zc�[º¬�¯�uYv�c� v¿Z� ¶WYyY�bÀ À§� z]� ±Z�kYz¯� uZ¿{v�Z]� zgR¯�b¯vs��±º¯{Myu�½yYuyZ] ½Z·�b^£Yz¯�bÀ À§�¶§�uYu�±Z�³�z�À� ¢À£u¾³Z¯yu� ¾d�Yv¸]� |§Yz¯� ¶]� b^�³� b�Yv¸]� ½Z·�¶³Zsb�Y� ¶d�Yu� ½zc�[º¬�¯� bÀ À§� ½z¸��ÍÍÐ�Í S�¶d^«Y ¿Y� yu� ±º#¾�yz]� ²±YyuZ¯yu¶³Zs|À³�b�Yv¸]� ½Z·· ¶³º°³� �½z¸��¾³Z¯yu�¾d�Yv¸]�|§Yz¯�v´³Z°·v³uº]�¾¿Z¾¯�b¿|¿¹ }Z´�yZ§�Z¿�±YuyZ§�½Z·Z¯Z¯ ��ºc�¶§v³v�� ±v¯M�b�v]¶lÀd³ ²À´#{Y�y¹u�¹ ½uZ�zÀ��®·� ±Yv´#�½Y b�À³�²·w�{ZÀ³�uyº¯�uYº¯�¹ ª¿Z�¹�b¿Z §]�º³�\�oz b^£Yz¯�bÀ À§� ¹ |§z¯\�oz]� Z·±M¾´�¯�a¹Z cyYu uYv³�±Z�³�½yZ¯M��y b¿z¿v¯�b^h¯�aZ¨³�{Y ¾¨¿¾-vÀ ¶³Zs aZ³Z¨¯Y�¹ bÀ��¹�¶]Z]�¶§�b�Y�b�Yv¸] ½Z·ª¿Z�¹� z�³� {Y� ½z¸�� ¾³Z¯yu� ¾d�Yv¸]� |§Yz¯� aZ³Z¨¯YuyYv³�¾c¹Z c�{ZÀ³�uyº¯�v¿Z�ªÀ«uyYu�¾´�¯�a¹Z c�²d�Yv³ yub^£Yz¯�bÀ À§¶§�v�Z]�²¿Y�ª¿Z�¹�b¿Z §�\�oz]� Z·¶³Zs� ¹ |§Yz¯� {ZÀd¯YyZÀ�]� uyYº¯� ¶°·� yu�b�Yv¸]� ½Z· µv��¾]Z¿{yY�¾�Z§b�Y{ZÀd¯Y ¹y�²¿Y�{Y�·®·�¶] yZÀ�]�Z v³uº]�¦¿u|³� ¶d�Z¿�{YZ·½¾.¬¯Zo�²��¾�yz]�²¿Y�¾^´k�±Z¯{�yu²À«¹Y� b�Y�µuº] yuZ¯�¶�kYz¯¶§�t�¯��vìçv�yu�±Z³{ ½yYuyZ] ©¹Y�¶·Z¯�¶��yu½Yz]b^£Yz¯�b�Z¿yu�±Yy¹u�½Z· v³uº]�µuz§�¶�kYz¯ ½yYuyZ]�²À«¹Y¶·Z¯�¶��yu�¶�kYz¯b^£Yz¯� ¹ ©zd´§� uº^¸]�\kº¯� ½yYuyZ]� ©¹Y±Yy¹u� ½Z· ½yYuyZ]uº��¾¯­Z.´·�u¹{ ¶�kYz¯ bÀ°·Y�¶]�¶kºc�Z]�¹¶³º°³�yu ½yYuyZ]� ª¿Y¹Y� yu¾�yz]�½Z·µv�¶d¨³�²¿Y� � b�Y ²À�pc� ª]Z£�¹ [º¬�¯�¾«Zo�yu¾¤À¤pc�yu ¶§ ZÀ³Z��Y�yu��¤��ê±Z³{ v�yu��Z¨¿z¯M�½ZÀkyºk�yuë�êå �¤��Z¨¿z¯M�½Zcº��¶´À¯�yu�¹ v�yuëyYuyZ]�±Z³{�v�yu� ¶�kYz¯ ½yYuyZ] ©¹Y�¶·Z¯�¶��yuv³uº]�µuz§�ææ�� yu²¿Y�·¹&��è�æív�yu�±Z³{¾´��µu¹vp¯�{Y�iyZs Yu� yYz£�½yYuyZ]�½Yz]�²°¿Yd�ay¹z� ¶d¨³�²¿Y� ¶§� v´

¶¯Z³z]�¶]�¶kºcµuYº³Zs�®À�´c�½Z·] ­{Ç�½Z·��{º¯M�¹Yz½ ²�¯� ±Z³{|À³� ¹Yy�²À¿Z��²�� yu�½yYuyZ]� {Y�½zÀ.�À� ¾¯�mz�¯u{Z�� v´#�z·�º°l¯�yu�¶§yu ½yYuyZ]�±Yy¹u�b^£Yz¯�bÀ À§v�� ¾]Z¿{yY� [º¬�¯� ±Zd�z¸�� n���b�Y� µ¯¶³Z �Zd bÀ��¹±M½z¸�� |§Yz¯� {Y� ¾sz]� yu��¶³Zs� {Y�½Z· [º¬�¯Z³�b�Yv¸]¹ uº]� zc²¿Y� ¶]\Àczc¹ ½zÀ.�À�] ½y¹z�� ¡º�� |§Yz¯� bÀ À§� uº^¸]� ½Yz]� ¶¬sYv¯¶z�³ ¾¯v�y�¾sz]� yu{YY|kY½¹ ®¨�� ¶´¿Z�¯� v´³Z¯� ®¸¯� mz� ²d�z-±Zd�z¸��n���yu�©Zo©Z¨�Yb�Yu�uºk¹ ¶§½yYz£z]¾�Z§��{º¯M½Yz]²¿Y­{Ç�uyº¯b�Y�� z¨�c¾³Yuyv£�¹�ÇºX�¯�¶³Z°À°� ½yZ¨°·�{Y­zdp¯�± ¹±Z´§yZ§¹ ½z¸�� ¾³Z¯yu� ¾d�Yv¸]� |§Yz¯� �Ècz� ¶³Zs|À³� ¹ YyZd�M� ±Zd�z¸��b�Yv¸]� ½Z·®³Zs�²�º�� �°k�yu�¶§�z-yZ§µuYu� ½y¹M½yZ¿� Yy�\³Zl´¿Y�Z·z§µuv³Y Yu� Yy� z¨�c� ©Z°§­y½Z£M� {Y� ²À´$°·� ¹¾�v¤c� ±Z°¿Y ¶]z�Zs�¦°§�ªÀ¬pc�¹ ¶¿|lc� ªoYz¯�¾sz]�yu ±Z�¿Z·Y|.�Z�� ½yZ¯M¾¯�½y´§�®�
�]Z´Î̄�z¸-�¥Z���º´À¯�½yYuyZ]�±Yy¹u�½Z¸d^£Yz¯�bÀ À§�¾�yz]¾·Z.�³Yu�¾³Z¯yu�¾d�Yv¸]�|§Yz¯�¶]� µv´´§�¶�kYz¯�±Z³{�yu±Yz¸c�¾·Z.�³Yu�zÀ��¹�¾�Z´�yZ§�µv�³��Z#�¶¯Z³�±Z¿Z�­º¬�� µZ.�³Yu�¾¿Z¯Z¯� ¹ ½yZd�z�� µv¨�³Yu�¾¿Z¯Z¯� v�yY�±Yz¸c�¾¨�|�ÎÐÔÐ�� Ï��¦«�½yÇZ�z§Z��¾d�Yv¸]�aZ¯vs�bÀ À§ ¾]Z¿{yY ¶À«¹Y�¥uº§� ¹ yuZ¯���º�� bpc ½Z·Zd�¹y� yu�¹y� ¶]� ¾]z�� ±Zl¿Z]ywM� ±Zd�Y b�Yv¸]� ½Z·�¶³Zs/4$6�½%º«ºÀ¯vÀ�Y ¾��tc�µy¹u�µv�³��Z#�¶¯Z³�±Z¿Z��±Yz¸c ¾¨�|��­º¬� µZ.�³Yu b�Yv¸] µv¨�³YuÎÐÔÒ� Ð�¾^�Zd�-��¯ �Zd¿{M�¾³Z�¹z�� ¾°Àoy� �¶d�z�� �¾�¬l }Z^��yu ½yYuyZ]�±Yy¹u�½Z·�b^£Yz¯ bÀ À§ ¾]ZÀ�{yY�¹y�¶] v°oY�z¿º]�¹ ¶¿º¬À.¸§�±Zººd�Y/4$6�¶¯Z´¬���



�¹y�¶] ½yYuyZ]�±Yy¹u�b^£Yz¯ bÀ À§�¾�yz]/4$6¾d�Yv¸]�|§Yz¯ yu����

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÒÕ�±Zd�]ZcÎÐÕÒ��

�¿Z��æèíå�� �©¹Y�µyZ°��©¹Y�©Z����æç�ì� é��®d�À�� �bÀ À§� ©zd´§� ��¿Z´�� ¾�v´¸¯� µ¹z-�¾·v³Z¯{Z��½yZ¯M� ½Z¸�¹y��±Yz¸c��YyZ�d³Y�uZ¸k� a �¿z� ¾d�´� ¾·Z.�³Yu�ÎÐÔÍ� Ò�¾ �«��¶]º^p¯�z��z]�½yYuyZ]�±Yy¹u�½Z·�b^£Yz¯�zÀgZc±Yz¸c� z¸�� ½Z¸³Zd�yZ°À]� yu� ¾.¬¯Zo� ­Zl³Y�¶¯Z³� ±Z¿Z� ¾¿Z¯Z¯� v�yY� ¾�Z´�yZ§� µv�³� �Z#�bÀ]zc µZ.�³Yu }yv¯��¾¨�|��­º¬� µv¨�³YuÎÐÔÎ� Ó�½vÀl¯��½uYz¯� �ÈÀ¸��ywM�¾�yz]¶�kYz¯� ª¬�±Yy¹u� ½Z·�b^£Yz¯� b�Z¿yu� b¸k� yYuyZ]� ±Z³{� \cz¯Z³¾³Z¯yu ¾�{º¯M |§Yz¯�yu ½zd�] ½Z·ºWY{�yu ½yYuyZ]¾¨�|� �{º¯M�¹ ±Z¯yu b�Yv¸] ayY{¹�¶]� ¶d�]Y¹±Yz¸c�z¸��½yº¸°k ¾¨�|� ­Z�³�±Z¯{Z� ¾°¬��¶¬l±̄Yz¿Y�¾¯È�Y�ÎÐÕÐµy¹u��ÏÏµyZ°��Î����ÐÕ�ÐÏ�
��*ROGDQL�0=��%DUELHQ�0$��6LOYD�$�$��%HWWLRO�+��7UHQGV�LQ�3UHQDWDO�&DUH�8VH�DQG�/RZ�%LUWK�:HLJKW�LQ� 6RXWKHDVW� %UD]LO�� $PHULFDQ� -RXUQDO� RI� 3XEOLF�+HDOWK����������������±��������� +DQGOHU� $� �3DWLHQW¶V� 6DWLVIDFWLRQ� ZLWK� 3UHQDWDO�&DUH� 6HWWLQJ� ±$� )RFXV� *URXS� 6WXG\�� %LUWK� ��������������������

��� /HPHVKRZ� 6�� 7DEHU� 6�� /RW� 4XDOLW\� $VVXUDQFH��6DPSOLQJ���6LQJOH�DQG�'RXEOH�3ODQV���:RUOG�+HDOWK�6WDWLVWLFV�6DPSOLQJ�4XDUWHUO\������������������������ 0F� 'XIILH� 56�� %HFN� $�� %LVFKRII� .�� &URVV� -��(IIHFW� RI� )UHTXHQF\� RI� 3UHQDWDO� 2XWFRPH� $PRQJ�/RZ� 5LVN� :RPHQ� 5DQGRPL]HG� &RQWUROOHG� 7ULDO��-$0$���������������� ������3HWHUVRQ� '-�� 3UHQDWDO� &DUH� 8WLOL]DWLRQ� LQ�0LQQHVRWD� 3DWWHUQ� RI� &RQFHUQ�� $UHD� IRU�,PSURYHPHQW��0LQQHVRWD�PHGLFLQH�������������������6LNR� 6�� $Q� (YDOXDWLRQ� RI� WKH� 4XDOLW\� RI�$QWHQDWDO� &DUH� DW� 5XUDO� +HDOWK� &HQWHUV� LQ�0DWHEHODQG�1RUWK�3URYLQFH�&HQWUDO�$IULFD��-RXUQDO�RI�0HGLFLQH��������������� ��������9DODGH]�--��$VVHVVLQJ�&KLOG�6XUYLYDO��3URJUDPV�LQ� 'HYHORSLQJ� &RXQWULHV�� 7HVWLQJ� /RW� 4XDOLW\�$VVXUDQFH�6DPSOLQJ��+DUYDUG��+DUYDUG�8QLYHUVLW\�����������:HLVV�0$��,GHQWLI\LQJ�3RFNHWV�RI�8QYDFFLQDWHG�&KLOGUHQ� )ROORZLQJ� D� 0DVV� ,PPXQL]DWLRQ�&DPSDLJQ� IRU� 3ROLR� (UDGLFDWLRQ� LQ� 0RKDWWDUL�'LVWULFW� 1HSDO� 8VLQJ� /RW� 4XDOLW\� $VVXUDQFH�6DPSOLQJ� 7HFKQLTXHV� 7KH� ��� WK� $QQXDO�0HHWLQJ�$PHULFDQ� 3XEOLF�+HDOWK��$VVRFLDWLXRQ�� ������ -RKQ�+RSNLQV�%ORR�0EHUJ�6FKRRO�RI�3XEOLF�+HDOWK�



¾ �«�¶À�Yy�¾^�Zd�-�Zd¿{M�zd§u�

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�ÒÕ�±Zd�]ZcÎÐÕÒ��

4XDOLW\�$VVHVVPHQW�RI�3UHQDWDO�&DUH�8VLQJ�/4$6�LQ�8UEDQ�
+HDOWK�&HQWHUV�DQG�+HDOWK�+RXVHV�RI�$VWDUD������

/RWIL�5��06F���*RVKWDVEL�$� �0'�3K��'�
$EVWUDFW,QWURGXFWLRQ��3UHQDWDO�FDUH�LV�YHU\�LPSRUWDQW�LQ�FRPPXQLW\�KHDOWK�SURPRWLRQ�DQG�LQDGHTXDWH�SUHQDWDO�FDUH�FDQ�UHVXOW SUHWHUP�ODERU�ORZ�ELUWK�ZHLJKW�QHRQDWH�DQG�PDWHUQDO DQG�QHRQDWDO�PRUWDOLW\��/4$6�LV�D�FKHDS�DQG�DOVR�IDVW�DSSURDFK�WR�DVVHVV�WKH�TXDOLW\�RI�FDUH�JLYHQ�LQ�SUHQDWDO�SKDVH��7KLV�PHWKRG�KHOSV�XV�WR�FRPSDUH�DOO�FDUH�SURYLGHUV�ZLWK�VWDQGDUGV�DQG�DOVR�ZLWK�HDFK�RWKHU�DQG�WKHUHIRUH�ZRUN�RQ�WKHLU�SUREOHPV�2EMHFWLYH��7KH�DLP�RI�WKLV�VWXG\�LV�WR�VXUJHU\�SUHQDWDO�FDUH�TXDOLW\�LQ�XUEDQ�KHDOWK�FHQWHUV�DQG�KHDOWK�KRXVHV�RI�$VWDUD��$QG�DOVR�/4$6�0HWKRG�LV�LQWURGXFHG�IRU�ORFDO�PDQDJHUV¶�XVH�0DWHULDOV� DQG�0HWKRGV� 7KLV� LV� D� GHVFULSWLYH� VWXG\�ZKLFK�ZDV� GRQH� LQ� ����� DQG� ��� FHQWHUV� LQFOXGLQJ� WKUHH�XUEDQ� FHQWHUV� DQG� ��� KHDOWK� FHQWHUV� LQ� $VWDUD�ZHUH� VXUYH\HG� VDPSOLQJ�PHWKRG�ZDV� UDQGRP� VWUDWLILHG� DQG� VL[�VDPSOHV�ZHUH�FKRVHQ�IURP�HDFK�FHQWHU�$�TXHVWLRQQDLUH�DQG�D�FKHFNOLVW�ZHUH�FKRVHQ�IRU�GDWD�FROOHFWLRQ��)LUVW�TXHVWLRQHU�FRPSOHWHG�WKH�FKHFNOLVW��ZKLFK�FRYHUHG�XWLOLWLHV�QHHGHG�IRU�SUHQDWDO�FDUH�LQ�HDFK�FHQWHU�DQG�KHDOWK�KRXVH�DQG�WKHQ�REVHUYHG�WKH�FDUH�SURYLGHG�WR�VL[� SUHJQDQW� ZRPHQ� E\� RQH� KHDOWK� FDUH� ZRUNHU�� $OVR� PRWKHUV¶� GHPRJUDSKLF� FKDUDFWHULVWLFV� ZHUH� VWXGLHG��4XHVWLRQQDLUH�DQG�FKHFNOLVW�YDOLGLW\�DQG�UHOLDELOLW\�ZHUH�HVWDEOLVKHG�5HVXOWV��)LQGLQJV� VKRZHG� WKDW� ��� FHQWHU� KDG� VKRUWDJH�RI�XWLOLWLHV� DQG���FHQWHU�KDG� VKDUWDJH�RI� IHUURXV� VXOIDWH��5HJDUGLQJ�TXDOLW\�RI�SUHQDWDO�FDUH��KLVWRU\�WDNLQJ�DQG�DEGRPLQDO�H[DPLQDWLRQ�ZHUH�XQGHVLUDEOH�LQ�VL[�DQG�HLJKW�FHQWHUV�UHVSHFWLYHO\�&RQFOXVLRQ� 7KH� TXDOLW\� RI� SUHQDWDO� FDUH�ZDV� YHU\�SRRU� LQ� RQO\� RQH� FHQWHU� DQG�GHVLUDEOH� LQ� DOO� RWKHU� FHQWHUV��2YHUDOO�TXDOLW\�RI�SUHQDWDO�FDUH�ZDV�VDWLVIDFWRU\�LQ�$VWDUD�
.H\�ZRUGV��&RPPXQLW\�+HDOWK�&HQWHUV��3UHJQDQF\��4XDOLW\�RI�+HDOWK�&DUH


