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5HFHQW�GHYHORSPHQW�LQ�DFXWH�P\HORJHQRXV�OHXNHPLD�
WKHUDS\�

/HXNHPLD�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�KDHPDWRORJLFDO�PDOLJQDQFLHV�DQG�LW�
DIIHFWV�P\HORLG�DQG�O\PSKRLG�V\VWHPV��/HXNHPLD�LV�FODVVLILHG�HLWKHU�DFXWH�RU�
FKURQLF�DQG�LWV�HWLRORJ\�LV�XQNQRZQ�EXW�VHYHUDO�IDFWRUV�KDYH�EHHQ�DVVRFLDWHG�
� UDGLDWLRQ� ±� FKHPLFDOV� �GUXJV� DV� PHOSKDODQ� ±� JHQHWLF� DQG� YLUXVHV� DV�
DGHQRYLUXV����

� $FXWH�/HXNHPLDV�DUH�SUHGRPLQDQWO\�GLVHDVHV�RI�DGXOWKRRG��LQFUHDVLQJ�LQ�
� LQFLGHQFH�ZLWK��DGYDQFLQJ�DJH��$0/�KDV�D�PHGLDQ�DJH�RI�SUHVHQWDWLRQ�RI��
� ��\HDUV�DQG�LWV�FOLQLFDO�SLFWXUH�GHSHQG�RQ�LQILOWUDWLRQ�RI�PDOLJQDQW�FHOOV�WR�
� ERQH�PDUURZ��GLIIHUHQW�RUJDQV�RU�GXH�WR�LPPXQH�GHILFLHQF\��5RVV�HW�DO��������
$LP�RI�WUHDWPHQW�LQ�$0/��

���'HVWUR\�/HXNHPLN�FHOOV�DQG�SURGXFH�FRPSOHWH�UHPLVVRQ���
���7R�DFFRPSOLVK� WKLV�JRDO��PXOWLSOH�FRXUVHV�RI�FKHPRWKHUDS\� LQ�$0/�DQG�
YHU\� SURORQJHG� FKHPRWKHUDS\� ODVWLQJ� �� ±� �� \HDUV� DUH� QHFHVVDU\� LQ� $//��
�$GYDQL�HW�DO������

*UHDW�DGYDQFHV�LQ�WKH�WUHDWPHQW�RI��$0/�LQ�WKH�SDVW����\HDUV��IRU�
LQVWDQFHV����
���,QWHQVLYH�LQGXFWLRQ�RI�FKHPRWKHUDS\�XVLQJ���GD\V��FRXUVH�RI�F\WDUDELQH��DQG�
GDXQRUXELFLQH� RU� DPDVFULQH� SURGXFH� UHPLVVLRQ� LQ� ���� WR� ���� RI� SDWLHQWV� ��
PHGLDQ�UHPLVVLRQ�GXUDWLRQ�LV���±����PRQWKV���
��� %RQH� PDUURZ� WUDQVSODQWDWLRQ� LV� D� XVHIXO� WKHUDSHXWLF� PRGDOLW\� FDSDEOH� RI�
DFKLHYLQJ�ORQJ�WHUP�VXUYLYDO� LQ�VRPH�FLUFXPVWDQFHV� LQ�ZKLFK�FKHPRWKHUDS\�LV�
UHODWLYHO\�LQHIIHFWLYH��&KDXQFH\�HW�DO�������



�

���5HFHQW� SURJUHVV� LQ� WKH� WUHDWPHQW� RI�$0/�ZKLFK�ZDV� DOPRVW� IDWDO����\HDUV�
DJR�� ,I� UHODSVH� RFFXUV� ZLWKLQ� �� ±� �� \HDUV�� WKLV� UHIOHFWV� D� ODFN� RI� SURJUHVV� LQ�
GHYHORSLQJ�HIIHFWLYH�SRVW�UHPLVVLRQ�WKHUDS\��
��� )XWXUH� SURJUHVV� LQ� WKH� WUHDWPHQW� RI� $0/� DZDLW� WKH� GHYHORSPHQW� RI� PRUH�
VHQVLWLYH� PHWKRGV� IRU� GHWHFWLQJ� UHVLGXDO� /HXNHPLD� �� PRUH� HIIHFWLYH� XVH� RI�
FXUUHQW�WKHUDSHXWLF�PRGDOLWLHV�DQG�WKH�LQWURGXFWLRQ�RI�QHZ�HIIHFWLYH�GUXJV���
�0D\HU�HW�DO������
6R�ZH�FDQ�VD\�WKDW�UHFHQW�SURJUHVV�KDV�SHHQ�PDGH�LQ�VHYHUDO�DUHDV�LQ�WKH��

� WUHDWPHQW� RI� $0/� �� SURJQRVWLF� IDFWRUV� �� DOORJHQLF� ERQH� PDUURZ���
WUDQVSODQWDWLRQ�DQG�RWKHU�QHZ�DGYDQFHG�WKHUDSLHV�����
� &RUG�EORRG�KDV�DOVR�EHHQ�HVWDEOLVKHG�DV�D�VXLWDEOH�VRXUFH�IRU�KHPDWRSRLHWLF�
� WUDQVSODQWDWLRQ�LQ�$0/�VR�PXOWLSOH�QHZ�DJHQWV�ZLWK�WUHPHQGRXV�SRWHQWLDOV�DUH�
� LQ�GHYHORSPHQW�DQG�FOLQLFDO�WULDOV��0RRUH�HW�DO������
)URP�WKLV�SURJUHVV�LQ�WKH�WUHDWPHQW�RI�$0/�WKH�XVLQJ�RI��

���5HFRPELQDQW�JUDQXORF\WH�FRORQ\�VWLPXODWLQJ�IDFWRU�LQ�$0/�WKLV�W\SH�RI�
WUHDWPHQW�UHGXFH�WKH�GXUDWLRQ�RI�QHXWURSHQLD�EXW�QRW�DOWHU�WKH�PRUWDOLW\�UDWHV��
���+HPDWRSRLHWLF�JURZWK�IDFWRUV�DQG�LWV�WKHUDSHXWLF�HIIHFWV�LQ�$0/��
���1XFOHRSKRVPLQ�LQ�$0/��UHVHDUFKHV�IRXQG�WKDW�DEQRUPDO�F\WRSODVPLF�
ORFDOL]DWLRQ�RI�130�DQG�WXPRU�JHQHVLV�LQ�$0/����.ROLW]�HW�DO������
���1HZ�SURJUHVV�LQ�SRVW�UHPLVVLRQ�WUHDWPHQW�RI�$0/�WR�LPSURYH�SURJQRVLV�
DQG�RXWFRPH��7KHVH�QHZ�UHJLPHQV�LQFOXGH���DOORJHQLF���DXWRORJRXV�ERQH�
PDUURZ�WUDQVSODQWDWLRQ�DQG�GRVH�LQWHQVLILHG�FKHPRWKHUDS\�����
���$XWRORJRXV�RU�DOORJHQLF�ERQH�PDUURZ�WUDQVSODQWDWLRQ���
���8VLQJ�RI�XS�WR�GDWH�LPPXQR�FKHPRWKHUDS\�LQ�WKH�WUHDWPHQW�RI��$0/��
�+RVPHU�HW�DO������
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$LP�RI�WKH�ZRUN�
7KH�DLP�RI�WKLV�HVVD\�LV�WR�UHYLHZ�WKH�XS�WR�GDWH�OLWHUDWXUH�DERXW���
� � 5HFHQW�DGYDQFHV�LQ�WKH�WUHDWPHQW�RI�$0/��� � ��FRPSDULQJ�WKH�UHVXOWV�RI�WUDGLWLRQDO�ROG�PHWKRGV�RI��� WUHDWPHQW�ZLWK�WKH�QHZ�RQHV����
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��,QWURGXFWLRQ�RI�$0/�


