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Z·��¹y�¹ uYº¯�º°l¯�{Y� �¾�yz]�yuÎÐÎÎÔ¶¬�Z��yu ±Z°¿Y{�Î�Ð�ÔÕ ZcÎ�Ô�ÔÖ��ÎÒµZ¯���ÒÏÕÖuyº¯��ÑÍ��¹ ²¿yY|�� Z] ÔÕÏÕ��ÓÍ��uº]� µv�� ­Zl³Y� ©Z´¿%Y¹� µYy� {Y�µv³¹z�v³uº]�µv�� yZ#u� }yu¹{� ¶�yZ�� ¾�º³� ¶]� ¶§� ¾³YyZ°À]uYv�c� �²��½Z·zÀ�d¯� ¹ �v��[Ztd³Y�±Z°¿Y{� ¹ ½yYuyZ]½Z·�b¿Z¨��²À´$°·� ¹ �¤�� �µv��aº�� ¹ µv³{� uY{º³�±Z°¿Y{�av¯ �yZ°À]� ¶¤]Z�� �½yYuyZ]�²�� �±YyZ°À]�¾¬�Y©¹Y�¶¤À£u�yu�yZ.�M� �uY{º³�±{¹�¹ ~´k� �±ºÀ�Zd³Y{z���º³v��b^g�uY{º³�¾-v¿u�\À�M��º³�¹ �vH«ºc�{Y�~��®l´��¹

j¿Zd³°��©¹vk�yu�±YyZ°À]�¾¬§�aZ�t�¯µyZÎb�Y�µuYu�±Z�³� µyZ°��©¹vk�zsM�±ºd�Îv·u�¾¯�±Z�³�Yy�¾cYz ³�uYv�c�b�Y� µv�� z§w� ¶�º]z¯� z��� yu� Z¸³M�aZ�È�Y� ¶§�yu



yº��ªÀ�Z°�Y�yuZ³�zd§uóZÀ³z��Y�®¿z¯�zd§u�

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

yu��º°l¯ÎÑÎ±{�ÏÕÔ½yYuyZ]�b]º³�ÎÐÍ¾¬^£�±Z°¿Y{� ¹ÎÏÖb�Y� ¶d�Yu� uºk¹� µv³{�v«ºc���Yzp³Y�¹ ²À.³ZÀ¯¾�À^��±Z°¿Y{�Z]�µuz§�±Z°¿Y{�±Z³{�²��yZÀ�¯ÔÕ�Ò�ÎÒ�ÏÓ ½yYuyZ]�aZ��u¹�©Z�ÏÔ�Î�Ô�Ïb�Y�µuº]�¶^cz¯��
©¹vkÎ��uY{º³�¾³Z°¿Y{�}yu¹{�\À�MyZ#u�±YyZ°À]�¾¬§�aZ�t�¯�b�y º�Yz·|«Y�¾³Z¯yu�¾�{º¯M�|§z¯Î�Ð�ÔÕº�Î�Ô��ÔÖ��

uYv�cÎÑÎ zh§Yvo ª£Yvo yZÀ�¯��Yzp³Y ²À.³ZÀ¯ mz� zÀ�d¯�­Z³ÎÑÎ ÐÖ ÎÐ Ò�Ò ÖÔ�ÏÒ ²��©Z��ÏÕÔ Ô Î ÏÏ�Î ÍÑ�Ï ½yYuyZ]�aZ��uÎÐÍ � � ÎÏ�Î ÏÔ�Î ±Z°¿Y{�aZ��uÎÏÖ¥uº§� Ó Í ÎÐ�Î ÏÓ�Î µv³{�±Z§uº§�²À.³ZÀ¯�uYv�c�Ô+z¯� Ð Í Ð�Í Ò� µuz¯�±Z§uº§�²À.³ZÀ¯ÎÑÎ ÎÎÑÍ Ò ÏÑÔ ÏÖÏ av¯/DERU��¶¤À£u�ÎÑÎ ÐÍÍ ÏÑÔ ÔÒ�Õ ÏÔÖ ½yYuyZ]av¯�{¹y�ÎÑÎ ÑÒÍÍ ÎÑÒÍ ÑÓÖ ÐÑÓÏ ±YuY{º³�±{¹�­z-�ÎÑÎ Ö Ï ÏÑ�Î ÑÕ�Õ ©¹Y�¶¤À£u�yZ.�M�_z°³ÎÑÎ ÎÍ Õ ÕÖ�Í ÑÐ�Ö ®l´��¶¤À£uyZ.�M�_z°³
©¹vkÏ�v³Y�¶d�Yu�½uY{º³�}y�u¹{�\À�M�¹ µuz§�±Z°¿Y{�²¿yY|��ª°��Z]�¶§�¾³Z³{�¾¬§�aZ�t�¯��ÏÑ Q� �b�y�º�Yz·|«Y�¾³Z¯yu�¾�{º¯M�|§z¯Î�Ð�ÔÕº�Î�Ô��ÔÖ��uYv�c zh§Yvo ª£Yvo yZÀ�¯��Yzp³Y ²À.³ZÀ¯ mz� zÀ�d¯�­Z³ÏÑ ÐÎ ÎÔ ÕÒ�Ð ÏÎ ²��©Z��ÐÐ½yYuyZ]� Ð Î ÒÔÒ��Í Ï ½yYuyZ]�aZ��uÔ±Z°¿Y{� Ï Í Ò�Í Í ±Z°¿Y{�aZ��u�º°l¯Ó Ï Í ÒÐ�Í Í µv³{�±Z§uº§�v«ºcÎ Î Í Ï�Í Í µuz¯�¥uº§Î Í ÏÕ�Í Î �¤�ÔÏÍ ÑÒ ÏÐÐ ÖÍ z^À«�av¯�¶¤À£u�ÏÖÏ ÏÒÖ Õ ÏÕÍ ½yYuyZ]�av¯�{¹y�ÑÒÍÍ ÏÓÒÍ ÒÑÓ ÏÕÍÍ ±YuY{º³±{¹�­z-�Ö Ð ÏÐ�Î Õ ©¹Y�¶¤À£u�yZ.�M�_z°³ÎÍ Õ Ð�Í Ô�Õ ®l´��¶¤À£u�yZ.�M�_z°³±YuY{º³�¾�´k�b^�³ÎÍÍ��ÎÑÍ ��P�I
©¹vkÐ��Y{º³�\À�M�¶§�¾³YyZ°À]�¾¬§�aZ�t�¯Z]�Z¿ ¾�À^��±Z°¿Y{�{Y�~��}yu¹{�½u(SLv³Y�¶d�Yu� �b�y�º�Yz·|«Y�¾³Z¯yu�¾�{º¯M�|§z¯Î�Ð�ÔÕº�Î�Ô��ÔÖ����Q �����

zh§Yvo ª£Yvo yZÀ�¯��Yzp³Y ²À.³ZÀ¯ mz� zÀ�d¯�­Z³ÐÖ ÎÐ ÔÕ�Ò ÎÒ�ÏÓ ²��©Z��Ô Î ÏÔ�Î ÎÔ�Ï ½yYuyZ]�aZ��uÓ Î ÖÕ�Í ÔÓ�Î ±Z°¿Y{�aZ��uÓ Î ÖÕ�Í Ô�Î µv³{�±Z§uº§Ð Î Î Ï µuz¯�¥uº§Ï Î Ò�Í Ð�Î �¤�ÎÎÑÍ Ò ÏÒÍ ÏÕÖ z^À«�av¯�¶¤À£u�ÐÍÍ ÏÑÔ Ö ÏÔÖ ½yYuyZ]�²��{¹y�Ö Ï ÏÑ�Î ÑÑ�Õ ©¹Y�¶¤À£u�yZ.�M�_z°³ÎÍ Ó ÖÑ�Í Ò�Ö ®l´��¶¤À£u�yZ.�M�_z°³ÑÒÍÍ ÎÑÒÍ ÑÒÐ ÐÑÔÔ uY{º³�±{¹Î�¾¯ºcZ¿|À�Y�Z]�±Z°¿Y{�ÖÔuyº¯� ÕÐ�Ï�¾¯ºcZ¿|À�Y�±¹v]�±Z°¿Y{�ÏÍuyº¯� ÎÔ�Ð�±YuY{º³�¾�´k�b^�³�ÎÍÍ�Õ�ÎÍÕ P�I
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©¹vkÑ��v·u�¾¯�±Z�³�Yy�¶�«Z�¯�uyº¯�½Z·�±Z°¿Y{�yu�µv��µv·Z�¯�½Z·�\À�M ¾^�³�¾³Y¹Yz�
µv��µv·Z�¯�½Z·�\À�M

¾^�³�¾³Y¹Yz� ¾³Y¹Yz�uYv�c uYv�c ±Z°¿Y{��º³
Ò�Îyu�ÎÍÍÍ ÎÎÔ ÔÕÏÕ ½uZ��±Z°¿Y{Ò�Ñyu�ÎÍÍÍÍ ÏÑ ÒÏÕÖ ²¿yY|��Z]�±Z°¿Y{ÎÍÍyuÎÍÍ ÎÑÎ ÎÐÎÎÔ �°k¶§�²¿Y�nÀ�ºcÏÍuyº¯��ÎÔv�yu�¹ ¾¯ºcZ¿|À�Y�±¹v]�½Z·�±Z°¿Y{yu�½uZ��½Z·�±Z°¿Y{�½Z·�\À�MÖÔuyº¯��ÕÐv�yu�½Z·�±Z°¿Y{yu� b�Y�µuº]�¾¯ºcZ¿|À�Y Z]�µYz°·�½uZ��

k©¹vÒ��½uZ��±Z°¿Y{�Z]�±Z³{�µ¹z-�¹u�yu�µv��µv·Z�¯�½Z·�\À�M ¾^�³�¾³Y¹Yz�
¾³Y¹Yz� uYv�c mz� \À�M��º³Óyu�ÎÍÍÍÍ Ò [yY�j¬�ÏÒyu�ÎÍÍÍÍÍ Ï ¶³Z��¾.d�y�yuÑyu�ÎÍÍ ÐÍ ±yZ¤d¯Z³�½¹yº¯�~¨¬�yÐyu�ÎÍÍ ÏÒ ­ºcZ°·�º«Z �ÎÓyu�ÎÍÍÍÍ ÎÐ �#�µº£zc�¾.d�¨�ÑÔyu�ÎÍÍÍÍ ÐÔ b�Yy�µº£zc�¾.d�¨�Óyu�ÎÍÍÍ Ò �¬dt¯��Z¤³�yu�®s{ÎÒyu�ÎÍÍÍ ÎÎÔ Z·�\À�M��°k

©¹vkÓ�µv��²¿yY|��±YyZ°À]yu�±YuY{º³�¾³Z°¿Y{�½Z·�\À�M�¾^�³�¾³Y¹Yz��ÒÏÕÖQ ���
¾^�³�¾³Y¹Yz� uYv�c mz� \À�M��º³ÐÔyu�ÎÍÍÍÍÍ Ï ­ºcZ°·�º«Z �ÎÖyu�ÎÍÍÍÍÍ Î µº£zc�¾.d�¨�Ñyu�ÎÍÍÍ ÏÎ �¬dt¯�½Z·�®s{Ò�ÑyuÎÍÍÍ ÏÑ �°k

µyZ°��©¹vkÔ±Z°¿Y{��º³�¹ yuZ¯�²��\�oz]�±YuY{º³�¾³Z°¿Y{�½Z·�\À�M��¿{ºc�²¿yY|� ±Z°¿Y{
v�yu uYv�c v�yu uYv�c

mz� yuZ¯�²��©Z��Ð�Õ Ï ÎÎ ÎÐ {Y�zd°§ÏÍÏ�ÔÖ ÎÖ ÓÎ ÔÎ ÏÖ�ÏÍÒ�ÎÏ Ð ÏÕ ÐÐ �ÐÍÎÍÍ ÏÑ ÎÍÍ ÎÎÔ �°k
nÀ�ºc�{Y�zd°§�½uZ��½Z·�±Z°¿Y{�½Z·�\À�M�½¶°·ÏÍb�Y�µuYu�½¹y�µv��¾¯ºcZ¿{�¾�Y�±YyZ°À]�yu�²��©Z���
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½zÀ-�¶lÀd³�¹ fp]yu�¾³Z°¿Y{�½Z·�\À�MÏZc�Ôµv³{�½Z·v«ºc� {Y� yY|·� yu� v´´§�¾¯�{¹z]��M�¶�«Z�¯�²¿Y�yu½Z·�±Z°¿Y{�yu�}yu¹{�½uY{º³�½Z·�\Àb�Y�µv��¾�yz]�²¿yY|��¹ ©Z´¿%Y¹�¾.d�¨�� �©Z´¿%Y¹� ½Z·�±Z°¿Y{� yu� \À�M� ²¿zd�À]½Z·�±Yºtd�Y��#� ¹ b�Yy� µº£zc��º°l¯� yu� ¶§� uº] {Y��À]ÐÑYy�±Z°¿Y{��º³�²¿Y�¶]��º]z¯�½Z·�\À�M�v�yu�uYu�¾¯�ªÀ¨�c�®£y�²¿YÒÐyu�ÎÍÍÍÍÍ½Z·�±Z°¿Y{�¶°·� v·u�¾¯�ªÀ¨�c�Yy�©Z´¿%Y¹��¹y�¶]�±Z°¿Y{�yu�¶§�¾«Zo�yu�¤��µº£zc�¾.d�¨� �²¿yY|�Îuyº¯��ÎÖyu�ÎÍÍÍÍÍ� b�Y�yYu�¾´�¯�av�]�½yZ¯M��Zp«�{Y�¶§�µuº]�ÍÍÍ�Í 3��½Z·�¾.d�¨�� �¢À£u�¾�yz]� yu� |À³� z.¿u�½Z·�¶�«Z�¯� yuuº��¾¯��yY|-��¿Z��µº£zc�ÎÕyu�ÎÍÍÍµv³{�v«ºc����Ð�� yu¶�«Z�¯�&KH]±YyZ¨°·� ¹�ÎÖÖÑ�±Y|À¯� ²¿YÖyu� ÎÍÍÍ�Ñ�±YyZ¨°·� ¹ az]Yy� ¶�«Z�¯� yu� ¹�ÎÖÖÒ�{Y ÓÒÍÍÍ�±Z°¿Y{�Ð�Ðyu�ÎÍÍÍÍ��Ð�b�Y�µv���yY|-�Ò� uv�� Z]� ¶§Î�Ðyu�ÎÍÍÍÍuyº¯��{YÎÐÎÎÔyu� ±Z°¿Y{� Z¯�¶�«Z�¯�uyYu�b¤]Z�¯�º«Z �� ©Z´¿%Y¹�½Z·�±Z°¿Y{� yu� �¿Z�� ¶�yZ��²À¯¹u­ºcZ°· �ÏÒZ¿� uyº¯�Ðyu�ÎÍÍÍ��¹y� yu� ¶§� ¾«Zo� yu� uº] �¤��²¿yY|�Ïuyº¯��ÐÔyu�ÎÍÍÍÍÍ�v��µv¿u�¦¿�yu ¶�«Z�¯ÎÍ¶«Z���7KDFNHU±YyZ¨°·�¹ÎÖÕÔ�º«Z ��{¹z] ­ºcZ°·Ò�Ïv�� �yY|-� v�yu��Ó��²¿Y� b�Y� ²¨°¯¾]Z¿{yY�yu�¾�Z§Z³�b£u�¹ ±uYv³��Àt�c�{Y�¾�Z³�a¹Z cºcZ°·�º«Z �v�Z]�¶�«Z�¯��º³yu�Z¿�¹ �À s�Z¿�v¿v��½Z·�­�

½Z·�±Z°¿Y{� yu� [yY� j¬�� ¾^�³� ¾³Y¹Yz�� Z¯� `�«Z�¯� yu©Z´¿%Y¹Òuyº¯��Óyu�ÎÍÍÍÍ�z ��²¿yY|���¹y�yu�¹ b�Y�µuº]�¾cyº��\���j¬��{¹z]��z.¿u�½Z·�¶�«Z�¯�yu Ò�Ôyu�ÎÍÍÍ��±YyZ¨°·�¹ ²¿º«ÎÖÕÑ�¹Ñ�Îyu�ÎÍÍÍ �±YyZ¨°·�¹ b¿Y¹ÎÖÖÑ��Õ�¹Ôyu�ÎÍÍÍÍÍ��8QVLWDWR�� 6DORQHQÎÖÖÍ��Ö�b�Y�µv���yY|-�v¿v���ÈdsY�²¿Y¾]Z¿{yY� yu� a¹Z c� ¶]� ±Yºc�¾¯� Yy� [yY� j¬�� {¹z]� yuuYu�b^�³�yº§x¯�j¬��{Y�±Yz.�·¹&��yu� ±YuY{º³� ±v]� �¬dt¯� ½Z·�b°�£� yu� ®s{� uZl¿Y©Z´¿%Y¹�½Z·�±Z°¿Y{�Óyu�ÎÍÍÍ�²¿yY|���¹y�yu�¹�ÑÍ yuÎÍÍÍÍ�yYu�¾´�¯�av�� ¶]� ½yZ¯M� �Zp«� {Y� ¶§� uº] b�Y��ÍÍÍ�Í 3�¹ ayZ¸¯�²d�Yv³�±M�b¬��b�Y�²¨°¯ v�Z]�¾�Z§Z³�b£u�©Z´¿%Y¹�±Z°¿Y{�yu�µv¿u�\À�M�±YuY{º³�yZ.�M�µz°³�²À.³ZÀ¯\Àczc�¶]�®l´��¹ ©¹Y�¶¤À£u�yuÑÑ�Õ¹ÒÒ�Ö���Yzp³Y�Z] yZÀ�¯ÏÑ�Î¹ÖÑ�Í�uY{º³�yu�uv��²¿Y�¶§� µuº]\À�M�±Y ²¿yY|���¹y�yu�µv¿uÕ¹Ô�Õuº]��½yZ¯M��Zp«�{Y�¾«¹ uº^³� yYu�¾´�¯�a¹Z c�yZ.�M� µz°³� �z.¿u� ½Z·�¶�«Z�¯� yu�¹y� {Y� zd°§� ©Z´¿%Y¹� ±Z°¿Y{� Z]� µv¯M� ZÀ³u� ¶]� ±YuY{º³b�Y�µuº]�²¿yY|���uº��¾¯�uZ¸´�À��¶�«Z�¯�²¿Y�½Z·�¶d�Z¿�¶]�¶kºc�Z]� yYuyZ]� ±Yy¹u�b^£Yz¯� ¹ ©zd´§¹ µv�� ­Zl³Y�b£u� Z]� ½­Zl³Y� ¶]� {ZÀ³� b�Y� ²¨°¯� ¶§� uº�� ¾´À]��À�� ¶$³Z´#\�Z´¯��¿Yz��yu�¹ �£º¯�¶]� Yy�yZ°À]� �v¿ZÀ]��À��²¿yY|��¹y�²¿Y�¶§�uº��­Zl³Y�¾�´¿|-�²¿yY|��¹ µuz§�½zd�]uyYu�½zcz]�~³Y%y¹Y�²¿yY|��­Zl³Y�¶]�b^�³�
�]Z´Î̄�²À�o� �¾³Yz¸c�¾�Zl��Yv¸]�aZ¯vs�aZÀ¬§¾d��iÐ� ±Yz¸c��Z°�ÎÐÕÏ� ��ÎÎÏ�

���(FNHU�-/��2QFH�D�3UHJQDQF\��$OZD\V�D�&HVDUHDQ�$P�-�RI�2EV�DQG�*\Q���������������������&XQQLJKDP�)*��*DQW�)1��/HYHQR�.-��*LOVWUDSO�&��+DXWK�&-��:HQVWURP�'.��:LOOLDPV�2EVWHULFV�����VW�HG��0F�*UDZKLOO��������������������������������

��&KHV�5$��&DUODQ�6��*UHHQEHUJ�6/��6SHOODF\�:1��)UDFWXUHG�&ODYLFOH� LV� DQ�8QDYRLGDEOH�(YHQW��$P� -��2EVWHW�*\QHFRO������������������5REHUW� 6:�� +HUQDQGH]� &��0DEHUW\�0&�� $GDPV�0'�� /HYHQR� .-�� :HQGHO� *'�� 2EVWHWULHV�&ODYLFXODU� )UDFWXUH��7KH�(QLJPD�RI�1RUPDO�%LUWK��2EVWHW�*\QHFRO���������������7KDFNHU�.(��/LPW�'UHZ�-+��&HSKDORKHPDWRPD��
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$��� <HDU� 5HYLHZ�� $XV7� 1=\� 2EVWHW� *\QDHFRO����������������/HYLQH� 0*�� +RO� 5R\GH-�� :RRGV� -5�� 6LGLGGLJL�7$�� 6FRWW� 0�� 0LRGRYLQN� 0�� %LUWK� 7UDXPD��,QFLGHQFH�DQG�3UHGLVSRVLQJ�)DFWRUV��2EVWHW�*\QHFRO�����������������:KLWH� '$�� SUHVVPDQ� (.�� +DQQD� *9�� 2GRQ0)��&DODQ� 1$�� %ODFNPRUH� .�� )DFLO� 1HUYH� � � 3DOV\�

)UHTXHQFLHV�$VVRFLDWHG�ZLWK� 6SRQWDQHRXV��)RUFHSV�DQG�&HVDUHDQ�'HOLYHU\��$P�-�2EVWHW�*\QHFRO�������������������6DORQHQ�,6��8XVLWDOR�5��%LUWK�,QMXULHV��,QFLGHQFH�DQG� 3UHGLVSRVLQJ� )DFWRUV�� <HLWFKHU� IXU� .LQGHUFK����������������
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(DUO\�1HRQDWDO�,QMXULHV�LQ�1RUPDO�9DJLQDO�DQG�&HVDUHDQ
'HOLYHULHV

(VPDLOSRXU 1��0'���$VJKDUQLD�0��0'�$EVWUDFW,QWURGXFWLRQ��$ERXW� RQH�SHUFHQW� RI� DOO� GHOLYHULHV� DUH� DEQRUPDO�� DQG����DUH� ³GLIILFXOW´� GHOLYHULHV� DQG� VLQFH� D�ORQJ�WLPH�DJR�YDJLQDO�GHOLYHU\�LV�FRQVLGHUHG�DV�SUHIHUUHG�PHWKRG�RU�GHOLYHU\�2EMHFWLYH� 7KH� JRDO� RI� WKLV� VWXG\� ZDV� WR� SURYLGH� D� UHODWLYHO\� FRPSOHWH� SLFWXUH� RI� HDUO\� QHRQDWDO� LQMXULHV� LQYDJLQDO�DQG�FHVDUHDQ�GHOLYHULHV�0DWHULDOV�DQG�0HWKRGV� 7KLV� LV�D� UHWURVSHFWLYH�GHVFULSWLYH�VWXG\�DQG�WKH�VDPSOH�FRQVLVWHG�RI�DOO�ZRPHQ�ZKR�GHOLYHUHG�LQ�$O�=DKUD�0DWHUQLW\�+RVSLWDO��5DVKW��EHWZHHQ������-XQH ��WK�WR������2FWREHU���WK��ZKRVH�QHRQDWH�KDG�VRPH�VRUW�RI�LQMXU\��7KHLU�DSSURSULDWH�GDWD�ZDV�FROOHFWHG�LQ�D�FHQVXV�VDPSOLQJ�SURFHGXUH�5HVXOWV�� 7KHUH� ZHUH� ����� ������ FHVDUHDQ� VHFWLRQ� DQG� ����� ������ QRUPDO� YDJLQDO� GHOLYHULHV� ZLWK� �������SHU������ HDUO\� QHRQDWDO� LQMXULHV� LQ� FHVDUHDQ� DQG� ���� ����SHU������ LQ YDJLQDO� GHOLYHULHV��0RVW� LQMXULHV� LQ�FHVDUHDQ�GHOLYHULHV�ZHUH�XOFHUDWLRQV�ORFDWHG�RQ�IDFHV�DQG�VNXOOV��DQG�LQ�YDJLQDO�GHOLYHULHV�ZHUH�FODYLFOH�IUDFWXUHV��������SHU������DQG��������SHU������UHVSHFWLYHO\�&RQFOXVLRQ� ,W� DSSHDUV� WKDW� HDUO\� QHRQDWDO� LQMXULHV� DUH�PRUH� LQ� YDJLQDO� GHOLYHULHV� WKDQ� FHVDUHDQV�� DQG� HOHFWLYH�FHVDUHDQ� PD\� EH� D� SUHIHUUHG� SURFHGXUH� IRU� VRPH� SUHJQDQW� ZRPHQ�� $OWKRXJK� IRU� WKRURXJK� DVVHVVPHQW� D�UDQGRPL]HG�FOLQLFDO�WULDO�PD\�EH�QHHGHG�
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