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¶¿y�+y|]�½yZl¯�yu�(ÀcZ�°��¾*¿zpcb�³Yu�¶]º´]�¶)� (¿zpc�\^�uºsµZ.d�u¹ (ÀcZ�°�±M�©Z^³u�¶]��Z^¤³Y ¡¹z���¿Y|�Y�±Z]z�uYv�c±ºsyZ��¹�\¬£¾¯�ºu�ÎÔ�� �²�§Z�� ©Z^³u� ¶]±&À�)Y� {Y� ²À]º¬-º°·� �Z^�Y� ±Y|À¯ �632��¾´�¯�zÀÀ�c¾°³�±Z�³�½yYuv·u�²¿Yz¯Y{Y�¾�Z³� �¹y±ºÀ�Z³&À�)Y� µz�¹� ©ZÀ*³¹z]ºX)Yzc�²�)Z��nÀp��{Y� ª^£µuº]� ±Mb�Y¶§�¾¯u� ±&À�)Y� �¿Y|�Y� \kº¯� ),2���¹�Z^�Y� �¿Y|�Y±&À�)Y±ºs¾³Z¿z��6D2�� ¹ uº��¾¯Yy�²�)Z��©Z^³u� ¶]�¾�)º�À·� uZl¿Y� z�s� ¶)� �·Z)v·u�¾¯�ÎÒ�ÎÖ¹ÏÍ��yu� ¶)� v·u�¾¯� ±Z�³� ¶�«Z�¯� ²¿Y� j¿Zd³¹ ¾°¬�� �¿Yz� �nÀp�¹ ¶�Yzc�aZp�zc�²�)Z��³¹z]±¹v]� >ÇZ°doY {¹z]¾°d¿yM'Z³z�s¹�v¿v��½Z·¹ (À¯Z´¿uº°·�©ÈdsY�� ¾°�)º�À·uº]� v·Yºs��z�³� ¶]¾¯j¿Zd³� a¹Z c� v�y �«Z�¯½Z·�¶±º$°·�¾¬¯Yº��{Y�¾�Z³��¬dt¯� �«Y�¶³º°³�®lo�yu��ÈdsY�Z· [�¶´À¯{�½yZ°À]��º³�yu��ÈdsY�Y½yYx-�¶«º«�¶]�zl´¯�½©ZÀ*³¹z]ºX)Yzc�²�)Z��¹ ¶�Yzc�ªsYui�±YyZ°À]�a¹Z d¯�¾´��µu¹vp¯ u�½Z·��¹y�v�Z]�©ZÀ*³¹z]ºX)Yzc�²�)Z��a¹Z d¯� ¾¯� uZ¸´�À�� Yx«uº�½Z·�¾�yz]� ¶§ª¯Z)±Z�*¿� Z]� ½zc ª¯Yº��±uz§�º��¯µv´´)ayº��¶]�¹Zl³Y|À«Z³MZd¯º��u�
�]Z´¯��*ODVV� &$�� *UDS� 0-�� 7HQ� 7LSV� IRU� 6DIHU�6XFWLRQLQJ��$P�-�1XUVH�������������������6WDXIIHU�-/��0HGLFDO�0DQDJHPHQW�RI� WKH�$LUZD\��&OLQ�&KHVW�0HG�����������������5XVKPDQ� *%�� 'DYLHV� 1-+�� &DVKPDQ� -1�� /HHV�6\QRSVLV� RI� $QDHVWKHVLD�� ��WK� HG�� %XWWHUZRUWK��R[IRUG��������������/HH� &.�� 1J� .6�� 7DQ� 6*�� $QJ� 5�� (IIHFW� RI�'LIIHUHQW� (QGRWUDFKHDO� 6XFWLRQLQJ� 6\VWHPV� RQ�&DUGLRUHVSLUDWRU\� 3DUDPHWHUV� RI� 9HQWLODWHG�3DWLHQWV�� $QQ� $FDG� 0HG� 6LQJDSRUH�� ������ ����������������/LQGJUHQ� 6��$OPJUHQ�%��+RJPDQ�0��/HWKYDOO�6��+RXOW]�(��/XQGLQ�6��6WHQTYLVW�2��(IIHFWLYHQHVV�DQG�6LGH� (IHFWV� RI� &RVHG� DQG� 2HQ� 6FWLRQLQJ�� DQ�

([SHULPHQWDO�(YDOXDWLRQ��,QWHQVLYH�&DUH�0HG����������������������'D\� 7�� )DUQHOO� 6�� +D\QHV� 6�� :DLQZULJKW� 6��:LOVRQ�%DUQHWW� -�� 7UDFKHDO� 6XFWLRQLQJ�� DQ�([SORUDWLRQ�RI�QXUVHV
�.QRZOHGJH�DQG�&RPSHWHQFH�LQ�$FXWH�DQG�+LJK�'HSHQGHQF\�:DUG�$UHDV��-�$GY�1XUV���������������������&LYHWWD� � -0� �� 7D\ORU� � 5Z� �� .LUE\� � 55�� &ULWLFDO�&DUH�� �UG� HG�� 3KLODGHOSKLD�� /LSSLQFRWW� 5DYHQ���������������7KHODQ��/$���8UGHQ��/'���/RXJK��0(���6WDF\�.0�&ULWLFDO� &DUH� 1XUVLQJ�'LDJQRVLV� DQG�0DQDJHPHQW���UG�HG��6W���ORXLV���0RVE\��������������6LPEUXQHU�*��&RUDGHOOR�+��)RGRU�0��+DYHOHF�/��/XEHF�*�� 3ROODN�$�� (IIHFW� RI� 7UDFKHDO� 6XFWLRQ� RQ�2[\JHQDWLRQ�� &LUFXODWLRQ�� DQG� /XQJ� 0HFKDQLFV� LQ�
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1HZERUQ�,QIDQWV��$UFK�'LV�&KLOG������������������������ 6WRQH� .6�� 7DODJDQLV� 6$�� 3UHXVVHU� %�� *RQ\RQ�'6�� (IIHFW� RI� /XQJ� +\SHULQIODWLRQ� DQG�(QGRWUDFKHDO�6XFWLRQLQJ�RQ�+HDUW�5DWH�DQG�5K\WP�LQ� 3DWLHQWV� $IWHU� FRURQDU\� $UWHU\� %\SDVV� *UDIW�6XUJHU\��+HDUW�/XQJ�������������SW���������������� +HUFH� $�� /HUJH� *�� 0DUWLQH]� $�� =DSDWD� 0$��$VLDLQ�0&��(QGRWUDFKHDO�$VSLUDWLRQ��5HVSLUDWRU�YV��0DQXDO� 5HVXVFLWDWLRQ� DV� 0HWKRG� IRU�+\SHUR[\JHQDWLRQ� DQG� +\SHULQIODWLRQ�� (QIHUP�,QWHQVLYD������������������������ 0DWKLDV� &-�%UDG\FDUGLD� DQG� &DUGLDF� $UUHVW�'XULQJ� 7UDFKHDO� 6XFWLRQ� 0HFKDQLVPV� LQ�7HWUDSOHJLF� 3DWLHQWV�� (XU� -� ,QWHQVLYH� &DUH� 0HG��������������������������� -DFTXHWWH� *�� 7R� 5HGXFH� +D]DUG� RI� 7UDFKHDO�6XFWLRQLQJ��$P�-�1XUV�������������������������0LOOHU�5'��&XFFKLDUD�5)��0LOOHU�(G��5HYHV�-*��5RL]HQ� 0)�� 6XYDUHVH� --�� $QHVWKHVLD�� �WK HG��3KLODGHOSKLD��&KXUFKLOO�/LYLQJVWRQH����������������3LWFKDUG�0$��)OHQDG\�9��:RRGJDWH�3��6\VWHPLF�5HYLHZ� RI� WKH� 5XOH� RI� 3UH�2[\JHQDWLRQ� IRU�

7UDFKHDO�6XFWLRQLQJ�LQ�9HQWLODWHG�1HZERUQ�,QIDQWV��-RXUQDO� RI� 3DHGLDWULFV� DQG� &KLOG� +HDOWK� ��������������������%UXFLD�-��5XG\�(��7KH�(IIHFW�RI�6XFWLRQ�&DWKHWHU�,QVHUWLRQ� DQG� 7UDFKHDO� 6LPXODWLRQ� LQ� $XOWV� ZLWK�6YHUH�%DLQ�LQMXU\�+HDUW�/XQJ��������������������������6HJDU�-/��0HUULOO�'&��&KDSOHDX�0:��5RELOODUG�-(�� +HPRG\QDPLF� &DQJHV� 'ULQJ� (GRWUDFKHDO�6FWLRQLQJ� DUH� 0GLDWHG� E\� ,QFUHDVHG� $XWRQRPLF�$FWLYLW\��3HGLDWU�5HV�������������������������:RRGJDWH� 3*�� )OHQDG\�9�� 7UDFKHDO� 6XFWLRQLQJ�:LWKRXW� 'LVFRQQHFWLRQ� LQ� ,QWXEDWHG� 9HQWLODWHG�1HRQDWHV�� &RFKUDQH� 'DWDEDVH� 6\VW� ����������&'�����������7RXQJ� &6�� 5HFRPPHQGHG� *XLGHOLQHV� IRU�6XFWLRQ� 3K\VLRWKHUDS\�� 3K\VLRWKHUDS\� ������ ��������������&KHQJ� 0�� :LOOLDPV� 3'�� 2[\JHQDWLRQ� 'XULQJ�&KHVW� 3K\VLRWKHUDS\� RI� 9HU\� /RZ� %LUWK� :HLJKW�,QIDQWV�� 5HODWLRQV� $PRQJ� )UDFWLRQ� RI� ,QVSLUHG�2[\JHQ� /HYHOV�� 1XPEHU� RI�+DQG�9HQWLODWLRQV� DQG�7UDQVFXWDQHRXV� 2[\JHQ� 3UHVVXUH�� -� 3HGLDWU�1XUV����������������
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)UHTXHQF\�RI�&DUGLDF�'\VU\WKPLD��%ORRG�3UHVVXUH�&KDQJHV�DQG�
/HYHO�RI�$UWHULDO�2[\JHQ�6DWXUDWLRQ�'XULQJ�(QGRWUDFKHDO�

6XFWLRQLQJ�LQ�,QWHQVLYH�&DUH�8QLW�3DWLHQWV�
+DVKHPL�-��0�'���-DEDODPHOL�0��0�'����6ROWDQL�+�$��0'���+H\GDUL�6�0��0�'�

$EVWUDFW,QWURGXFWLRQ��7UDFKHREURQFKLDO�VXFWLRQLQJ�KDV�VRPH�FRPSOLFDWLRQV�IRU�WKH�SDWLHQW��2QH�RI�WKHVH�FRPSOLFDWLRQV�LV�FDUGLDF�G\VU\WKPLD��6RPH�DUWLFOHV�PHQWLRQ�YHQWULFXODU�H[WUD�V\VWROH� WR�EH�FRPPRQ�DIWHU�VXFWLRQLQJ�EXW�VRPH�RWKHU� DUWLFOHV� LQGLFDWH� EUDG\FDUGLD� RU� SUHPDWXUH� DUWHULDO� FRQWUDFWLRQ� �3$&�� DV� WKH� PRVW� FRPPRQ� G\VU\WKPLD�GXULQJ�HQGRWUDFKHRO�VXFWLRQLQJ��2EMHFWLYH��,Q�DWWHQWLRQ�WR�WKH�GDQJHU�RI�FDUGLDF�G\VU\WKPLD�GXULQJ�VXFWLRQLQJ�DQG�DOVR�GLIIHUHQW�H[LVWLQJ�RSLQLRQV�DPRQJ� UHVHDUFKHUV�� WKH� SUHVHQW� VWXG\� LV� FRQGXFWHG� WR� GHWHUPLQH� WKH� IUHTXHQF\� RI� FDUGLDF� G\VU\WKPLD� GXULQJ�WUDFKHREUDQFKLDO�VXFWLRQLQJ��0DWHULDOV�DQG�0HWKRGV� )RXU�KXQGUHG�SDWLHQWV�DJLQJ�������XQGHU�PHFKDQLFDO�YHQWLODWLRQ�IURP�LQWHQVLYH�FDUH�XQLWV�RI�$\HWRORK�.DVKDQL�&HQWHU�ZHUH�VHOHFWHG��(.*��V\VWROLF�DQG�GLDVWROLF�DUWHULDO�SUHVVXUH��6$3��'$3���KHDUW�UDWH� �+5�� DQG� DUWHULDO� KHPRJORELQ� VDWXUDWLRQ�ZHUH� UHFRUGHG�EHIRUH� WKH�HQGRWUDFKHDO� VXFWLRQLQJ��7KHQ� VWDQGDUG�HQGRWUDFKHDO� VXFWLRQLQJ�ZDV� GRQH� DQG� WKHVH� SDUDPHWHUV�ZHUH� GHWHUPLQHG� GXULQJ� WKH� VXFWLRQLQJ��$W� WKH� HQG� RI�VXFWLRQLQJ�DQRWKHU�(.*�ZDV�WDNHQ�DQG�VKRZQ�WR�WKH�FDUGLRORJLVW��'DWD�ZHUH�DQDO\]HG�XVLQJ�GHVFULSWLYH�VWDWLVWLFV��UDWLRV�DQG�DOVR�DQDO\VLV�YDULDQFH��5HVXOWV� 0HDQ� DJH� RI� WKH� SDWLHQWV� DQG 0�)� UDWLR� ZHUH� ������ \UV�� DQG� ����� UHVSHFWLYHO\�� 7KH�PRVW� FRPPRQ�DEQRUPDO� UK\WKP� GXULQJ� WKH� VXFWLRQLQJ� ZDV� VLQXV� WDFK\FDUGLD� ������� 1R� RWKHU� DUUK\WKPLDV�ZHUH� VHHQ� LQ� WKLV�VWXG\�� 7KH� JUHDWHU� LQFUHDVH� LQ� +5� RFFXUUHG� ��PLQXWHV� DIWHU� HQGRWUDFKHDO� VXFWLRQLQJ� �������� YV�� ������� SUH�VXFWLRQLQJ��3�������� 3DWLHQWV¶� V\VWROLF� EORRG� SUHVVXUH� VLJQLILFDQWO\� URVH� DIWHU� VXFWLRQLQJ� �3�������� 7KHUH� ZDV�LQVLJQLILFDQW�GLIIHUHQFH�LQ�GLDVWROLF�%3�DQG�VDWXUDWHG�DUWHULDO�KHPRJORELQ��&RQFOXVLRQ� 7KHVH� ILQGLQJV� VXJJHVWHG� WKDW� HQGRWUDFKHDO� VXFWLRQLQJ� FDQ� LQGXFH� VLQXV� WDFK\FDUGLD� EXW� RWKHU�G\VU\WKPLDV��ZKLFK�PD\�EH�GDQJHURXV� LQ� WKH�SDWLHQWV�XQGHU�PHFKDQLFDO�YHQWLODWLRQ��GLG�QRW�RFFXU�LQ�WKLV�VWXG\��3HUKDSV� VXFWLRQLQJ� WUDFKHDO� DQG� EURQFKLDO� VHFUHWLRQV� XQGHU� FRUUHFW� PHGLFDO� FRQGLWLRQV� FDXVHV� QR� GDQJHURXV�DUU\WKPLDV�������������
.H\�ZRUGV��$UUK\WKPLD? %ORRG�3UHVVXUH? +HPRJORELQ��,QWHQVLYH�&DUH�XQLWV? 6XFWLRQ
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