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Abstract
'UXJ� GHOLYHU\� SOD\V� D� FUXFLDO� UROH� LQ� WKH� ¿HOG� RI� PHGLFLQH�� DV� LW� GHWHUPLQHV� WKH� HႇHFWLYHQHVV� RI� WKHUDSHXWLF�

LQWHUYHQWLRQV��2YHU�WKH�\HDUV��VLJQL¿FDQW�DGYDQFHPHQWV�KDYH�EHHQ�PDGH�LQ�WKH�DUHD�RI�GUXJ�GHOLYHU\��ZLWK�D�SDUWLFXODU�
IRFXV�RQ�HQKDQFLQJ�WKHUDSHXWLF�HႈFDF\�WKURXJK�WDUJHWHG�DSSURDFKHV��7KHVH�LQQRYDWLYH�WHFKQLTXHV�DLP�WR�SUHFLVHO\�
GHOLYHU�GUXJV�WR�VSHFL¿F�FHOOV�� WLVVXHV��RU�RUJDQV��PD[LPL]LQJ�WKHLU� WKHUDSHXWLF� LPSDFW�ZKLOH�PLQLPL]LQJ�VLGH�HႇHFWV�
DQG�LPSURYLQJ�SDWLHQW�RXWFRPHV��,Q�WKLV�DUWLFOH��ZH�ZLOO�H[SORUH�VRPH�RI�WKH�UHFHQW�DGYDQFHV�LQ�GUXJ�GHOLYHU\�WKDW�KDYH�
UHYROXWLRQL]HG�WKH�¿HOG�RI�PHGLFLQH�
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��� 6FKHQN�'��������$P\ORLG�ȕ�LPPXQRWKHUDS\�IRU�$O]KHLPHU¶V�GLVHDVH��WKH�HQG�RI�
WKH�EHJLQQLQJ��1DW�5HY�1HXURVFL������������

��� +HUOLQH�.��'UXPPRQG�(��:LVQLHZVNL�7� �������5HFHQW�DGYDQFHPHQWV� WRZDUG�
WKHUDSHXWLF� YDFFLQHV� DJDLQVW� $O]KHLPHU¶V� GLVHDVH�� ([SHUW� 5HY� 9DFFLQHV� ����
��������

��� *LOPDQ� 6�� .ROOHU� 0�� %ODFN� 56�� -HQNLQV� /�� *ULႈWK� 6*�� HW� DO�� ������� &OLQLFDO�
HႇHFWV�RI�$ȕ�LPPXQL]DWLRQ��$1������LQ�SDWLHQWV�ZLWK�$'�LQ�DQ�LQWHUUXSWHG�WULDO. 
1HXURORJ\���������������

��� :HLQVWRFN0��������6HOHFWLYLW\�RI�FKROLQHVWHUDVH�LQKLELWLRQ��&16�'UXJV���������
����

��� 2JXUD� +�� .RVDVD� 7�� .XUL\D� <�� <DPDQLVKL� <� ������� &RPSDULVRQ� RI�
LQKLELWRU\� DFWLYLWLHV� RI� GRQHSH]LO� DQG� RWLYLLO� DQG� RWLYL啈�LQKLELWLRQ
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