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ǹǴ��ȋǳǴǶǬ�ǳ�ǻȑǰǮǴȅǱǹǹȋǸ�ǼǴǳǴǶǿ�ǼǬǶǿ�ǻȑǰȄǷǿǹǶǺǮǺȒ�
ǳǬǷǺǳǴ��ǎȑǳǿǬǷȈǹȑ�ǳǸȑǹǴ�ȋǳǴǶǬ�ǻǼǴ�ȂȈǺǸǿ�ǸǺǲǿǾȈ�ǭǿǾǴ�
ǽǬǸǴǸǴ�ǼȑǳǹǴǸǴ�
ǞǬǶǴǸ�ȃǴǹǺǸ��ǳǺǮǹȑȄǹȑǵ�ǮǴǯǷȋǰ�ȑ�ȀǿǹǶȂȑȒ�ȋǳǴǶǬ�ǸǺǲǿǾȈ�
ǳǸȑǹȊǮǬǾǴǽȋ�ǿ�ǳǮ·ȋǳǶǿ�ǳ�ȂȑǷǺȊ�ǹǴǳǶǺȊ�ǻǼǴȃǴǹ��Ȃȑ�ǳǸȑ-
ǹǴ�� ǭǱǳǿǸǺǮǹǺ�� ǹǱǽǻǱȂǴȀȑȃǹȑ� ȑ� ǮǴǸǬǯǬȊǾȈ� Ȓȁ� ǺȂȑǹǶǴ�
Ǯ� ǽǿǶǿǻǹǺǽǾȑ� ǳ� ȑǹȄǴǸǴ�ǻǼǺȋǮǬǸǴ� ǳǬȁǮǺǼȊǮǬǹǹȋ��ǎǴ-
ǮȃǬǾǴ�ǽǾǬǹ�ȋǳǴǶǬ�ǽǷȑǰ�ǹǱ�ǾȑǷȈǶǴ�ǻǼǴ�ǻǬǾǺǷǺǯȑȒ�ǻȑǰȄǷǿǹ-
ǶǺǮǺȒ�ǳǬǷǺǳǴ��ǬǷǱ�ȑ�ǻǼǴ�ǺǯǷȋǰȑ�ǶǺǲǹǺǯǺ�ǻǬȂȑȏǹǾǬ��ǾǺǭǾǺ�
ǻǼǺǮǺǰǴǾǴ�ǷȑǹǯǮǺǰȑǬǯǹǺǽǾǴǶǿ�

8$
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7RQJXH�LQ�SDQFUHDWLF�SDWKRORJ\���
DQG�PRUH

.��1��%RURGL\
'RQHWVN�1DWLRQDO�0HGLFDO�8QLYHUVLW\��8NUDLQH
.H\�ZRUGV�� WRQJXH� VL]H�� SODTXH��PDUJLQDO� WRRWK�SULQWV��
WDVWH� LQ� WKH� PRXWK�� OLQJXRGLDJQRVWLFV�� SDQFUHDWLF�
�SDWKRORJ\

7KH�WRQJXH�LV�RQH�RI�WKH�PRVW�P\VWHULRXV�ERG\�RUJDQV��,W�
LV� IDU� IURP� EH�LQJ� DV� VLPSOH� DV� LW� PLJKW� VHHP� DW� ÀUVW�
JODQFH��DQG�LW�LV�PRUH�WKDQ�MXVW�DQ�RUJDQ�RI�VSHHFK�SUR-
GXFWLRQ�DQG�WDVWH�SHUFHSWLRQ��7RQJXH�LV�D�XQLTXH�LQGLFD-
WRU�RI�WKH�VWDWH�RI�WKH�KXPDQ�ERG\��ZKLFK�FDQ�VLJQLÀFDQW-
O\�IDFLOLWDWH�WKH�GLDJQRVWLF�VHDUFK�
$WWHQWLRQ�VKRXOG�EH�SDLG�WR�WKH�VL]H�RI�WKH�WRQJXH��PDFUR-
JORVVLD��PLFUR�JORVVLD���WRRWK�SULQWV�DW�WKH�HGJHV��FRORU�RI�
WKH�WRQJXH��SUHVHQFH�DQG�FRORU�RI�SODTXH��7DVWH�GLVRUGHUV�
PXVW�EH�FRQVLGHUHG��WKH\�DUH�XVXDOO\�VXEGLYLGHG�LQWR�DJH-
XVLD�� K\SRJHXVLD�� K\SHUJHXVLD�� G\VJHXVLD�� SDUDJHXVLD��
DQG�SKDQWDJHXVLD��$JHXVLD�LV�D�ORVV�RI�JXVWDWRU\�VHQVD-
WLRQV��K\SRJHXVLD�³�WKHLU�ZHDNHQLQJ��$JHXVLD�DQG�K\SR-
JHXVLD� DUH� GLYLGHG� E\� SDWKRJHQHVLV� LQWR� WKUHH� RSWLRQV��
WUDQVSRUW��UHFHSWRU��DQG�FHQWUDO��(DFK�RI�WKH�RSWLRQV�KDV�

(1 LWV�RZQ�FKDUDFWHULVWLFV�RI�HWLRORJ\�DQG�GLDJQRVLV��+\SHUJH-
XVLD� LV�D�SDWKRORJLFDO� LQFUHDVH� LQ�JXVWDWRU\�VHQVDWLRQV��
'\VJHXVLD�LV�D�SHUYHUWHG�WDVWH�SHUFHSWLRQ��3DUDJHXVLD�LV�
D�VXEVWLWXWLRQ�RI�WDVWHV��3KDQWDJHXVLD�LV�DQ�HPHUJHQFH�RI�
D�JXVWDWRU\�VHQVDWLRQ�ZLWKRXW�D�JXVWDWRU\�VWLPXOXV�
,Q�DFXWH�SDQFUHDWLWLV��WKH�WRQJXH�PD\�EH�GU\�DQG�ZKLWH�
RU� \HOORZ�� 7KH� WRQJXH� LQ� FKURQLF� SDQFUHDWLWLV� LV�PRLVW��
FRYHUHG�ZLWK�D�ZKLWLVK�SODTXH��RIWHQ�ZLWK�GHQWDO�SULQWV�
DORQJ�WKH�HGJHV��$�\HOORZLVK�SODTXH�LQGLFDWHV�GXRGHQR-
JDV�WURHVRSKDJHDO�UHÁX[��L��H��ELOLDU\�UHÁX[�DQG�LV�PRUH�
W\SLFDO�IRU�H[RFULQH�SDQ�FUHDWLF�LQVXIÀFLHQF\��,Q�DGGLWLRQ��
DSKWKDH�PD\�DSSHDU�LQ�WKH�PRXWK�DQG�RQ�WKH�WRQJXH�LQ�
SDQFUHDWLF� LQVXIÀFLHQF\�� ,Q� WKH� PRGHUQ� OLWHUDWXUH�� WKH�
SRVVLELOLW\�RI�OLQNLQJ�WKH�FKDUDFWHULVWLFV�RI�WKH�PLFURÁRUD�
RI�WKH�RUDO�FDYLW\�DQG�WRQJXH�ZLWK�DQ�LQFUHDVHG�ULVN�RI�
SDQFUHDWLF�FDQFHU�LV�EHLQJ�GLVFXVVHG��7KH�YLVXDO�FKDQ�
JHV�RI�WKH�WRQJXH�PD\�YDU\�JUHDWO\�
7KXV�� WRQJXH·V� DSSHDUDQFH� DQG� IXQFWLRQ� PD\� FKDQJH�
GXH�WR�D�QXPEHU�RI�UHDVRQV��WKHVH�FKDQJHV�DUH�FHUWDLQO\�
QRQVSHFLÀF�DQG�UHTXLUH�WKHLU�DVVHVVPHQW�LQ�FRQMXQFWLRQ�
ZLWK�RWKHU�PDQLIHVWDWLRQV�RI�WKH�GLVHDVH��7KH�VWDWH�RI�WKH�
WRQJXH�VKRXOG�EH�VWXGLHG�QRW�RQO\�LQ�WKH�SDQFUHDWLF�SD-
WKRORJ\��EXW�DOVR�GXULQJ�WKH�H[�DPLQDWLRQ�RI�HDFK�SDWLHQW��
L��H��OLQJXRGLDJQRVWLFV�VKRXOG�EH�FDUULHG�RXW�


