
.�³Yu ¾¨�|��µv¨�³Yu�¶¬l¯µyZ°��®·u|³Z��µy¹u�±ÈÀ-�¾¨�|��­º¬��µZÒÕaZp �ÎÑ�Ô

©ºX�¯ µv´�¿º³�zd§uv¸�¯ �¾�º��±ZÀ³ÈÀ��½v¸¯��®WZ£�±Zd�yZ°À]��½%º«º¨³M�½%º«º¿uYy��t]� PHKGLVHLODQLDQWRRVL#JPDLO�FRP�

½yº¯ºc�½Z·��sZ��¾*À´À¬)�¾]Z¿{yY&($¹&$����±Z�z��¶]�Èd^¯�±YyZ°À]�yu� ±Zd��
¾�º��±ZÀ³ÈÀ��½v¸¯zd§u
�¾p«Z��²À�ov°p¯zd§u�

�½v�Z��½vÀ���vÀ°o�zd§u�



v¸�¯�¾¨�|��­º¬��µZ.�³Yu �½%º«º¨³M�¾�Yzcº¿uYy�µ¹z-�yZ¿uZd�Y�

.�³Yu��½%º«º¨³M�¾�Yzcº¿uYy�µ¹z-�uZd�Y�v¸�¯�¾¨�|��­º¬��µZ
¶«Z¤¯�b�Z¿yu�r¿yZc�ÎÐ�ÎÎ�ÕÐ �z¿x��r¿yZc�ÏÓ�Ï�ÕÑ µvÀ¨#¶¯v¤¯�b�Y�±Z�M�|À³�Z·�±M�{Y�µuZ d�Y�¹ µuº]�±Y{yY�¶)�±M�²°��v´d�·�Z·�¾°Àsv]�{Y�¾sz]�yu�aZ�È�Y�±uy¹M�b�v]�½Yz]�¾^�Z´¯�½Z·��¹y�½yº¯ºc�½Z·��sZ��� �v·��{yY�¾�yz]&($¹&$����] yu�±Zd���½Z¯º´À�yZ)�yZ#u�±YyZ°À� Z·��¹y�¹ uYº¯�z]�z.³�¶d�x-�ayº��¶]�¶�«Z�¯�²¿YÓÍÑyZ°À]��¾´��¶³ZÀ¯ÑÔ©Z���v¸�¯�®WZ£�¹ vÀ¯Y�½Z·�±Zd�yZ°À]�yu�½%º«º*³Y��t]�¶]� ±Z¯yu�½Yz]�¶)�±Yz¿Y�²À] ½Z·�©Z�ÎÐÔÕZc�ÎÐÕÐv��­Zl³Y �v³uº]�µuz)�¶�kYz¯�&($��¾�À^��voQJ�POÒ�¹&$������¾�À^��vo8�POÑÍ�¾�Yº³º°¿Yº¿uYy��¹y�¶]�±YyZ°À]�­Z°c�½Yz] uº]�µv��½zÀ-�µ{Yv³Y�Zc�(¿�²À]ÎÍ¶��u��� j¿Zd³�yu�\Àczd]�¶�kYz¯�½Yvd]Y�yu�½yZ°À]�yZ¸#�Zc�(¿�¶¬oz¯�ÏÒ��ÐÔÍ�ÎÓÒ¹ÑÑv��µv·Z�¯�z ³��½zÀ-�¾��av¯�¶³ZÀ¯�Z]ÎÕ{Y���µZ¯�ÒÓÍZd�Zd¯�zÀ��yZ°À]��(ÀcÔÓz ³��Ó� ÎÐ��v³uz§�uº��½zÀ.À��²Ào�yu�½zÀ-�µ{Yv³Y�bÀ�Z�o&($¹&$����\Àczc�¶]�uº����)�{Y�ª^£�µZ¯�(¿�Zc�Z¿�yZ*�M�{Zd�Zd¯�Z]�±YyZ°À]�yu�Ñ�ÒÓ�¹ÖÍ�uº]� &($¹&$����ÏZc�Õyu�{Zd�Zd¯���)�{Y�ª^£�µZ¯�ÑÑ²¿Y�n����¿Y|�Y�¶)�v³uº]�µv��½zÀ-�µ{Yv³Y�yZ°À]�yu� \Àczc�¶]� Z·��sZ��Ô��Ö�ÎÒ��¹ÏÐz ³�Ï�ÒÏ�� v��µv·Z�¯�yuÏÑÖuº��±¹v]�yZ°À]�{Y��À]�¶)�ÎÕn���[wZ)��¿Y|�Y��v³uº]�µv��½zÀ.À�� µZ¯�&($¹&$����yu�\Àczd]Ô��Õ�Ï��¹Ñz ³��Ô�Î��v��µv¿u� ½zÀ-�¶lÀd³�±¹v]�±YyZ°À]�yu�[wZ)�b^h¯�uyYº¯� uYv�c�±uº]�®)�b�Y��sZ��¹u�\�oz]�[º¬�¯�±uº]�¾�Z�dsY�µv´·u�±Z�³�uº��bÀ�Z�o&$������)�yu� b�Y�ÇZ]�n�Y¹�(ÀcZd�Zd¯�½yZ°À]�b�Y�²ÀWZ��Zd^�³�½yZ°À]�®§�b��¹�Z]�±YyZ°À]�yu�±M�bÀ�Z�o�©Zo�z·�¶]�Z¯Y�bÀ�Z�o&($¶]�b^�³�&$����b�Y�zd°)�¾¬Às� ¶lÀd³�v³Yºc�¾¯�±M�b^h¯�¶lÀd³�Z¯Y&$����v´)�vÀWZc ½yZ°À]�uº��uyYº¯�yu�Yy�� Z·�µ%Y¹�vÀ¬§�¾-&¿¹�¹bÀ�Z�o�±Zd���½Z·�±Z�z��yº¯ºc�¾¨¿%º«ºÀ]�½Z·z.³Z�³

¶¯v¤¯�º�t]�Z·�¾°Àsv]�{Y�½yZÀ�]yu�Z·z)yZ¯yº¯ºc�½zÀ-�µ{Yv³Y\�Z´¯� ±uº]�¾�Z�dsY� ¹ bÀ�Z�o� ayº�� yu��¹y zÀ�� µºp³� aZ�È�Y� ±uy¹M� b�v]� ½Yz]� ¾^�Z´¯½yZ°À] b�Y�uyYu�¾´ÀWZ��>Zd^�³�¶´¿|·�>Çº°�¯��¹y�²¿Y�¶)�±M�²°�uº��¾¯�­Zl³Y�¾³Z�M�¶]�¹�²¿zc��¿Z� Z·yº�)�{Y�½yZÀ�]�yuf³R¯�~´k�yu�±Z�z��b¬��¶]�+z¯�b¬��²À«¹Y�¹ ¾°Àsv]b�Y� ±Zd��� ±Z�z��ÎÑ��¾°Àsv]� z·� {Y��À]� >ÇZ°doY� Yx«Y µv��½yYx-�¶¿Z¯z��¹ ¢À¤pc�±M�½¹y�z.¿ub��¶¬°k�{Y\�Z´¯�¾WZÀ°À�ºÀ]�½Z·��¿Z¯{M�²d�Z¿�aZ�«Z�¯�²¿Y��Yv·Y

¾¸-M��À��¾]Z¿{yY�½Yz]�½zÀ.À��²À´$°·�¹ ±Z¯yu�¶]�r�Z� b�Y�±Z¯yu�{Y�v�]� &$� ����Z·�²À�º¯� |k� ¹ ¾WZ���²À]�²ÀXc¹z�º*À¬-�(¿� �0XFLQV�b��¶]� Z·�²À�º¯Ô¶)� v³º��¾¯� ®À�¤c� ¶d�u� &$����|k�08&��b�Y��²¿Y¾WZ���²À]�²ÀXc¹z�º*À¬-vo{Y��À]� z·Z�c� ±Zd��� ±Z�z�� yu� �¿Z�� yº��¶]�RYHU� H[SUHVVLRQ�uyYu�²¿Y� ¶)� ¾�À^�� ½Z·�©º¬�� �Èsz]uyYu� ½Zk� ©º¬�� ©Z*À�M� n��� yu� ²ÀXc¹z�º*À¬-�yub�Z¿�©º¬��n���­Z°c�yu� Yy�±M�±Yºc�¾¯�®Àsv]�½Z·�©º¬��



¾�º��±ZÀ³ÈÀ��½v¸¯zd§u�¾p«Z��²À�ov°p¯zd§u��½v�Z��½vÀ���vÀ°o�zd§u�

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

¶d¿yÇº��±uyºs�®·�¶]�Z]�µYz°·�±M�zdÀc�Yx«}Z°c�¹ Z·�©º¬��v·u� ±Z�³��¿Y|�Y� ±ºs�±Z¿zk� yu� v³Yºc�¾¯� ±ºs� Z]�z¿Z� ±%� µuYº³Zs� ½Z��Y08&��ª¯Z�� �&$������0&$� &$���¹%50$v´d�·��Ö¹ÎÑ�� ½Yz]�¶#z-&$����{Y�¾c¹Z d¯�¾�À^��vo�ÏÍZc�ÑÍvoY¹�b¬�� ¶]� ©Zo� z·� ¶]� Z¯Y� �b�Y� µv�� ±Yº´�� zdÀ«�¾¬À¯� yubÀ�Z�o�±uº]�²ÀWZ�(ÀcZd�Zd¯�zÀ��½yZ°À]�yu�±M��ÎÒ�Zc ÒÍ���(¿�±Yº´��¶]��¿Z¯{M�²¿Y�¶)�v³v¤d�¯�±Z¤¤p¯�¾¯Z°cb�À³�\�Z´¯�±Zd���±Z�z��½Yz]�¾«Z]z��b�c�ÎÎ�ÎÏ¹ÎÖ����)� yu� ±YyZ°À]� ½zÀ.À�� yu��sZ� ²¿Y�bÀ°·Y� Z¯Yyu� ±Z¯yu� ¶]� r�Z�� ½zÀ.À�� ²À´$°·� ¹ {Zd�Zd¯� }yu¹{(ÀcZd�Zd¯�±YyZ°À]�Ô¹ÏÍ�¶d�z-�yYz£�¾�yz]�¹ ¶kºc� uyº¯� b�Y�µv�� ­Zl³Y� ¾cZ�«Z�¯��sZ��²¿Y� uyº¯� yu� ±º´§Zc b�Y�Î�Õ�ÎÑ¹ÏÎ�ª¯Z��±Yº´��¶]�±M��¤³�uyº¯�yu�¶#z-��±uº]ÇZ]�ayº��yu�Z¯Y�uyYu�uºk¹�v¿uzc�ª¤d�¯�¾¸-M��À�±Z¸´��{Zd�Zd¯�uºk¹�¶]�(��v³Yºc�¾¯�¾oYzk�{Y�~��±M�yZÀ�u|À.³Yz]�Yy� Z)±%�¾d³M�(À³º¿z^¯Yº´À�y�&($�LZ��� ²ÀXc¹z�º*À¬-�(¿ b��¾«º¬��¶]�b^�³�±%�¾d³M�²¿Y�½zÀ-�µ{Yv³Y�¶#z-&$����±Zd��� (ÀcZd�Zd¯� ±Z�z�� ��)� ½Yz]� ½zd°§� bÀ�Z�ob�Y� ¶d�Yu�ÎÑ�v³Yºc�¾¯��¿Z¯{M�¹u�²¿Y�±Z¯{�®· ­Zl³Y� Z¯Yuº�� uº�� ��)� yu� bÀ�Z�o� �¿Y|�Y� f�Z]�j¿Zd³ sZ��½zÀ-yZ§�¶]Z·�²ÀcYz)ºdÀ��zÀ�³�z.¿u�½Z·���ªh¯73$� �Ñ�Z·�²ÀXc¹z�º*³Y�¹�&�HUE�%���ÎÍ¹ÎÔ�µuº]�µv´´)yY¹vÀ¯Y b��¾�yz]�b�uyu�{º´·�¾«¹� �Z·��sZ��²¿Y�²À]� {Y&($¹&$����uyº¯� ¶À¤]� {Y��À]� v³Y�µv��¾�yz]�¹ ¶d�z-yYz£�¶kºc�¾�yz]�¶�«Z�¯�²¿Y��v·Z��²¿Y�±uº]�¾�Z�dsY�¹ bÀ�Z�o�±Y|À¯��)�yu�Z·��s ±YyZ°À]�yu�{Zd�Zd¯±Zd���½Z¯º´À�yZ)�yZ#u¶] µv���ZkyY� ¾�Yzcº¿uYy� �t]�®WZ£� ¹ vÀ¯Y� ½Z·�±Zd�yZ°À]� ½%º«º*³Y b�Y�µuº]�v¸�¯�

Z·��¹y�¹ uYº¯µv³¹z�ÓÍÑ¶]� µv���ZkyY�±Zd���½Z¯º´À�yZ)�yZ#u�yZ°À]�¾�Yzcº¿uYy�½Z·��t]�Y ¹ ®WZ£� ½Z·�±Zd�yZ°À]�½%º«º*³YvÀ¯ v¸�¯� ¾*�|�� ­º¬�� µZ.�³Yu�©Z�� {YÎÐÔÕZc�ÎÐÕÐ� b�z-� yYz£� ¾�yz]� uyº¯� z.³�¶d�x-� ayº��¶]�aZ�È�Y ½uz�� aZÀ�º�s� ¶]� �º]z¯�±Z¯{� yu� ½yZ°À]� ¶¬oz¯ �Àt�c�±Z¯yu��¹y}Z�Y�z]�±Z¯yu�{Y�v�]�½yZ°À]�zÀ���v��¾]Z¿{yY�uyº¯�uº��ªp¯�¹ ½yYuz]z¿º�c�¹ ¾´À«Z]�v·Yº�Z]� ±YyZ°À]z·�±Z¯yu� ¶°cZs�ÏZc�Ð¹ v³v��¾¯�b¿|¿¹� µZ¯��©Zo� mz�� ¹ ¾*¿|À�� ¶´¿Z�¯� z]� µ¹È�� ½Y�µy¹u�ayº��¶]½Z·�b�c� ¹ ½yYuz]z¿º�c� ­Zl³Y� b�Yºsyu� Z¸³M� ½Yz]¶¬°k�{Y�¾·Z.�¿Z¯{M&($¹$����v��¾¯�� ½Z·��¿Z¯{M&$����¹&($¾�Yº³º°¿Yº¿uYy� �¹y� ¶]� �5DGLR� LPPXQRDVVD\�zÀ-�µ{Yv³Yv�� ½�uYv�c� ¶³ZÀ¯ b�c�¹u�z·�½Yz]�½zÀ-�µ{Yv³Y¶^cz¯ ¹u��yZ°À]�z·�½Y{Y�¶] �¹ (¿�²À]ÎÍ¶^cz¯�uº]�¾�À^��vo�&XW� RII�½Yz] b�c&$�����8�POÑÍb�c�½Yz]�¹&($�QJ�POÒ v��¶d�z-�z�³�yu�±YyZ°À]� yu� �¤� yº)x¯� b�c� ¹u� ±uº]�¾�Z�dsY{Y��À]� ¶)�(ÀcZd�Zd¯zÀ�ÎÕ{Y�½yZ�� ¹ µv��½zÀ.À�� µZ¯�v��¾�yz]�v³uº]�µv³Z¯�¾£Z]�uº��¶]�uYz�Y�²¿Y�yu�b^h¯�b�c v��¾¤¬c�[wZ)�b^h¯�±Yº´�� ½yZ¯M�yY|�Y�­z³� Z]� Z·�¶d�Z¿6366½Yz]�uyYv³Zd�Y��¹y� Z]�¹ªÀ¬pc�¹ ¶¿|lc�b�c ±uº]�¾�Z�dsY�¹ bÀ�Z�o ¾�yz]v³v��
j¿Zd³{YÓÍÑz¯uyº¯�(¿��¤�yZ°À]�uº]u�±YyZ°À]�¾´��¶³ZÀ¯ÑÔ©Z�� �ÏÎZc�ÕÑ©Z���v¯M�b�v]�{YÓÍÐ±{��ÏÒÏz ³��Õ�ÑÎ�� v³uº]�¶�WZ¿�¶¬oz¯�VWDJH�½yZ°À]�yZ¸#�Zc�(¿}Z�Y�z]� ®d�À�$-&&�$PHULFDQ� -RLQW� &RPPLWWHH� RQ� &DQFHU�



½yº¯ºc�½Z¸�sZ��¾*À´À¬)�¾]Z¿{yY&($¹&$����±Zd���±Z�z��¶]�Èd^¯�±YyZ°À]�yu�

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

yu�\Àczc�¶] ¶�kYz¯�±Z¯{�yuÏÒ�ÐÔÍ�ÎÓÒ¹ÑÑ�t�¯�z ³� v��½zÀ.À��av¯�¶³ZÀ¯�Àt�c�±Z¯{�{Y�±YyZ°À]�­Z°c�yu�ÎÕµZ¯� �ÏZc�ÓÑµZ¯��yu� ¹ÒÓÍ(ÀcZd�Zd¯� zÀ�� yZ°À]�ÏÏµZ¯� �ÔZc�ÓÑµZ¯��v¯M�b�v]�{YÒÓÍZc�(ÀcZd�Zd¯�zÀ�� yZ°À]� yu�¶�«Z�¯�±Z¯{ÔÓz ³��Ó�ÎÐ��±Z¯{�{Y�av¯�¶³ZÀ¯� Z]� uº� �Àt�cÎÓµZ¯��ÑZc�ÒÎµZ¯��uº]�Z¿� uº�� ¶À«¹Y� ªp¯ yu� {Zd�Zd¯µyZ°�� ©¹vk� yu� ±M�½zÀ.À�� ¹ �Àt�c� ±Z¯{�b�Y�µv��µuYu�±Z�³�(¿�{Zd�Zd¯�Z¿�uº��½Z·�ªp¯�²¿zc��¿Z�±Yºtd�Y�yu�\Àczc�¶] ¶À«¹Y�ÑÒz ³��Ò�ÐÔ���¶¿y�~���¹�ÐÓ z ³�ÐÍ��uº]�©¹vkÎ��
©¹vkÎ�¶�kYz¯�¹v]�yu�{Zd�Zd¯�Z¿ ½zÀ.À�� ²Àoyu�uº�� ¶À«¹Y�ªp¯

bÀ�Z�o�(ÀcZd�Zd¯� ±YyZ°À]� yu&($¹&$����{Y�ÎÏÍ uº��yZ#u�yZ°À]¶�kYz¯�±Z¯{�yu�{Zd�Zd¯� Z¿�½zÀ.À��yu�yu ÎÍÕb�c�z ³�&($¯{�®·Zc�Z¿�(ÀcZd�Zd¯�{yZ]�½yZ°À]�Z]�±Zyu�±ZÀ¯�²¿Y�{Y�¶)�uº]�µv��½zÀ-�µ{Yv³Y�±M�{Y�ª^£�µZ¯�(¿ÓÎ z ³�Ñ�ÒÓ��uº]� µv��b^h¯�b�c�{YÎÏÍZ¿�uº�� Z]�yZ°À]� yu� {Zd�Zd¯ÎÎÍb�c� z ³�&$����½yZ°À]� Z]� µYz°·�uº]�µv��b�Yºsyu�±M���)�{Y�ª^£�µZ¯�(¿�Zc�Z¿�(ÀcZd�Zd¯yu�¶)ÖÖz ³���ÖÍ��uº]�µv��b^h¯�±Z�¿Y�{Y� ¾WZ³Yºc�¾�yz]�½Yz]&($¹&$����yu�uº��¾´À]��À��yu� yu�½zÀ.À��²ÀoÑÑ{Y�z ³�ÔÓ²À]�Z·�b�c�½zÀ-�µ{Yv³Y�yZ°À]� ÏZc�Õuº]�µv��­Zl³Y�{Zd�Zd¯���)�{Y�ª^£�µZ¯��±ZÀ¯�²¿Y�yu�
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���0ROLQD�5��-R�-��)LOHOOD�;��=DQRQ�*��)DUUXV�%��0XQR]�0��/DWUH�0/��HW�DO�� �&�HUE%����&($�DQG�&$������6HUXP�/HYHOV� LQ�WKH�(DUO\�'LDJQRVLV�RI�5HFXUUHQFH�RI�%UHDVW�&DQFHU�3DWLHQWV��$QWLFDQFHU�5HV�����������$�����������>$EVWUDFW@���%DVW� 5&�� 5DYGLQ� 3�� +D\HV� ')�� HW� DO�� �����8SGDWH� RI� 5HFRPPHQGDWLRQV� IRU� WKH� 8VH� RI�7XPRU�0DUNHUV�LQ�%UHDVW�DQG�&RORUHFWDO�&DQFHU��&OLQLFDO� 3UDFWLFH� *XLGHOLQHV� RI� WKH� $PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\� -RXUQDO�RI�&OLQLFDO�2QFRORJ\���������������0DUFK�����������������6DIL�/��.RKOHU�,��5RWWLQJHU�(��HW�DO��7KH�9DOXH�RI� 7XPRU� 0DUNHU� &$����� LQ� 'LDJQRVLV� DQG�0RQLWRULQJ� RI� %UHDVW� &DUFLQRPD�� &DQFHU� �����������������
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���� 6WLHEHU� 3�� /DVVLJ� '�� 8QWFK� 0�� 1DJHO� '��+HLQHPDQQ�9��HW�DO��+RZ�&DQ�&($�DQG�&$�����EH�8VHG�IRU�(VWLPDWLRQ�RI�WKH�&OLQLFDO�6WDWXV�DQG�(IIHFWLYHQHVV� RI� 7KHUDS\� 'XULQJ� 0HWDVWDWLF�%UHDVW� &DQFHU"� -RXUQDO� RI� &OLQLFDO� 2QFRORJ\������$6&2�$QQXDO�0HHWLQJ�3URFHHGLQJV� �3RVW�0HHWLQJ� (GLWLRQ��� 9RO� ���� 1R� ��6� �-XO\� ���6XSSOHPHQW�������������>DEVWUDFW@���7DPSHOOLQL�0��%HUUXWL�$��*HUELQR�$��%XQLYD�7�� HW� DO�� 5HODWLRQVKLS� %HWZHHQ� &$� ����� 6HUXP�

/HYHOV� DQG�'LVHDVH�([WHQW� LQ� 3UHGLFWLQJ�2YHUDOO�6XUYLYDO� RI� %UHDVW� &DQFHU� 3DWLHQWV� ZLWK� 1HZO\�'LDJQRVHG�0HWDVWDWLF�'LVHDVH��%U�-�&DQFHU������������������������7RPOLQVRQ� ,� 3� 0�� :K\PDQ� $�� %DUUHWW� -�$��7XPRU� 0DUNHUV� &$������ 3RVVLEOH� 8VHV� LQ�5RXWLQH� 0DQDJHPHQW� RI� %UHDVW� &DQFHU��(XURSHDQ� -RXUQDO� RI� &DQFHU� ������ ������� ��������
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&OLQLFDO�(YDOXDWLRQ�RI�6HUXP�&($�DQG�&$�����LQ�3DWLHQWV�ZLWK�
%UHDVW�&DQFHU

6LODQLDQ�7RRVL�0��0'���6DOHKL�0�+��0'���6DLGL�6DHGL�+��0'�
$EVWUDFW,QWURGXFWLRQ�� 7XPRU� PDUNHUV� DUH� XVHIXO� PHDQV� IRU� REWDLQLQJ� LQIRUPDWLRQ� DERXW� VRPH� PDOLJQDQW� WXPRUV� ZKLOVW�FDXVLQJ�PLQLPDO�LQFRQYHQLHQFH�DQG�FRVW���2EMHFWLYH�� 7KH� SXUSRVH RI� WKLV� VWXG\� ZDV� WR� HYDOXDWH� WKH� YDOXH� RI� &$� ����� DQG� &($� LQ� SDWLHQWV� ZLWK� EUHDVW�FDUFLQRPD�0DWHULDOV�DQG�0HWKRGV� 7KLV� UHWURVSHFWLYH� VWXG\�ZDV�SHUIRUPHG�RQ�����SDWLHQWV� �PHDQ�DJH ����\HDUV��ZKR�ZHUH�UHIHUUHG�IRU�WUHDWPHQW�WR�RQFRORJ\�GHSDUWPHQWV�RI�*KDHP�DQG�2PLG�KRVSLWDOV�RI��0DVKKDG�,UDQ��IURP������WR�������&($��FXW�RII����QJ�PO��DQG�&$�������FXW�RII�����8�PO��KDG�EHHQ�PHDVXUHG�ZLWK�UDGLRLPPXQRDVVD\�PHWKRG�IRU�HYHU\�SDWLHQW���� ���WLPHV���5HVXOWV� 6WDJH�,�WR�,9�ZHUH�IRXQG�LQ��������������DQG����SDWLHQWV�UHVSHFWLYHO\�DW�WKH�WLPH�RI�UHIHUUDO��:LWK�D�PHDQ�IROORZ� XS� WLPH� RI� ��� PRQWKV�� IURP� ���� QRQPHWDVWDWLF� SDWLHQWV�� ��� �������� FDVHV� H[SHULHQFHG� UHFXUUHQFH�� 7KH�VHQVLWLYLW\� RI� &($� DQG� &$� ����� PHDVXUHPHQWV� LQ� SDWLHQWV� ZLWK� RYHUW� PHWDVWDVLV� RU� XS� WR� RQH� PRQWK� EHIRUH� WKH�GHWHFWLRQ�RI�UHFXUUHQFH�ZHUH�������DQG�����UHVSHFWLYHO\���&($�DQG�&$������ZHUH�PHDVXUHG���WR���PRQWKV�EHIRUH�WKH�GHWHFWLRQ�RI�PHWDVWDVLV�LQ����SDWLHQWV�IURP�ZKLFK�UDLVLQJ�WKH�OHYHOV�RI�WKHVH�PDUNHUV�ZHUH�IRXQG�LQ�����������DQG���� ��������FDVHV� UHVSHFWLYHO\��$PRQJ�����GLVHDVH� IUHH�SDWLHQWV�ZKR�KDG�EHHQ�IROORZHG�IRU�PRUH� WKDQ����PRQWKV��IDOVH�SRVLWLYH�OHYHOV�RI�&($�DQG�&$�����ZHUH�IRXQG�LQ����������DQG����������FDVHV�UHVSHFWLYHO\��&RQFOXVLRQ� &RQVLGHULQJ�WKH�ORZ�QXPEHU�RI�IDOVH�SRVLWLYH�UHVXOWV LQ�UHFXUUHQW�IUHH�SDWLHQWV��ERWK�&($�DQG�&$�����VKRZHG�JRRG�VSHFLILFLW\��7KH�VHQVLWLYLW\�RI�&$�����LV�JRRG�IRU�WKH�GHWHFWLRQ�RI�RYHUW�PHWDVWDVLV��+RZHYHU�&$�����KDV�D�PRGHVW�VHQVLWLYLW\� LQ�SDWLHQWV�ZLWK�PLQLPDO�GLVHDVH��&($�KDV�D�PXFK� ORZHU�VHQVLWLYLW\�FRPSDUHG� WR�&$������+RZHYHU��WKH�SRVLWLYH�WHVW�FDQ�FRQILUP�WKH�UHVXOW�RI�&$�����LQ�PHWDVWDWLF�VHWWLQJ���
.H\�ZRUGV� %UHDVW�1HRSODVPV��6HQVLWLYLW\�DQG�6SHFLILFLW\��7XPRU�0DUNHUV�%LRORJLFDO�


