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LW\� DQG� KLJK�PRUELGLW\� LQ� VHYHUH� DFXWH� SDQFUHDWLWLV�
ZLWKRXW�RUJDQ�IDLOXUH��D�FDVH�IRU�UHYLVLQJ�WKH�$WODQWD�
FODVVLÀFDWLRQ� WR� LQFOXGH� ´PRGHUDWHO\� VHYHUH� DFXWH�
SDQFUHDWLWLVµ��$P��-��*DVWURHQWHURO��������9RO�������
3�����²����

����9LUWXH�6���9LGDO�3XLJ�$��,W·V�QRW�KRZ�IDW�\RX�DUH��LW·V�ZKDW�
\RX�GR�ZLWK�LW�WKDW�FRXQWV��3/R6�%LRO��������9RO�����1R����
3��H����

����:HQJ�6���=KRX�-���&KHQ�;���6XQ�<���0DR�=���&KDL�.��3UHY-
DOHQFH�DQG�IDFWRUV�DVVRFLDWHG�ZLWK�QRQDOFRKROLF�IDWW\�
SDQFUHDV�GLVHDVH�DQG�LWV�VHYHULW\�LQ�&KLQD��0HGLFLQH�
�%DOWLPRUH���������9RO������1R�����3��H�������

����:KLWFRPE� '�&�� &OLQLFDO� SUDFWLFH�� $FXWH� SDQFUHDWLWLV��
1��(QJO��-��0HG��������9RO�������3������²�����

����<X�7���:DQJ�&��,PSDFW�RI�QRQ�DOFRKROLF�IDWW\�SDQFUHDV�
GLVHDVH�RQ�JOXFRVH�PHWDEROLVP��-��'LDEHWHV�,QYHVWLJ��
������9RO�����3�����²����

����=KRX�-���/L�0��/���=KDQJ�'��'��HW�DO��7KH�FRUUHODWLRQ�EH-
WZHHQ�SDQFUHDWLF�VWHDWRVLV�DQG�PHWDEROLF�V\QGURPH�
LQ�D�&KLQHVH�SRSXODWLRQ��3DQFUHDWRORJ\��������9RO������
1R����3�����²����

����=VRUL�*���,OOHV�'���,YDQ\�(��HW�DO��,Q�QHZ�RQVHW�GLDEHWHV�
PHOOLWXV��PHWIRUPLQ�UHGXFHV�IDW�DFFXPXODWLRQ�LQ�WKH�
OLYHU��EXW�QRW�LQ�WKH�SDQFUHDV�RU�SHULFDUGLXP��0HWDE��
6\QGU��5HODW��'LVRUG��������9RO������1R����3�����²����

����=\URPVNL�1��-���:KLWH�3��%��3DQFUHDWLF�FDQFHU�LQ�REHVL-
W\�� HSLGHPLRORJ\�� FOLQLFDO� REVHUYDWLRQV�� DQG� EDVLF�
PHFKDQLVPV��$QWLFDQFHU�$JHQWV�0HG��&KHP��������
9RO������1R����3�����²����
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ȅǱǹǹȋǸ�ǾǶǬǹǴǹǴ�ǛǓ�
ǖǷȑǹȑǶǬ� ǙǌǒǡǛǓ� ǸǬǷǺǽǴǸǻǾǺǸǹǬ� ȑ� ǹǱǽǻǱȂǴȀȑȃǹǬ��
�ǐȑǬǯǹǺǽǾǴǶǬ� ǙǌǒǡǛǓ� țǼǿǹǾǿȏǾȈǽȋ� ǹǬ� ǳǬǽǾǺǽǿǮǬǹǹȑ�
�ǮȑǳǿǬǷȑǳǿȊȃǴȁ�ǸǱǾǺǰȑǮ�ǰǺǽǷȑǰǲǱǹǹȋ��ǿǷȈǾǼǬǳǮǿǶǺǮǱ�ǰǺ-
ǽǷȑǰǲǱǹǹȋ�� ǶǺǸǻ·ȊǾǱǼǹǬ� ǾǺǸǺǯǼǬȀȑȋ�� ǸǬǯǹȑǾǹǺ�ǼǱǳǺ-
ǹǬǹǽǹǬ�ǾǺǸǺǯǼǬȀȑȋ���ǙǬǽǷȑǰǶǺǸ�ǙǌǒǡǛǓ�ȏ�ǳǺǮǹȑȄǹȈǺ-
ǽǱǶǼǱǾǺǼǹǬ� ǹǱǰǺǽǾǬǾǹȑǽǾȈ� ǛǓ�� ȅǺ� ǮǴǸǬǯǬȏ� ǳǬǸȑǽǹǺȒ�
ȀǱǼǸǱǹǾǹǺȒ� ǾǱǼǬǻȑȒ�� ǚǰǹǴǸ� ǳ� ǿǽǶǷǬǰǹǱǹȈ� ǙǌǒǡǛǓ�
ȏ�ǼǺǳǮǴǾǺǶ�ǬǰǱǹǺǶǬǼȂǴǹǺǸǴ�ǛǓ��
ǙǬǼǬǳȑ� ǽǾǬǹǰǬǼǾǴ� ǰȑǬǯǹǺǽǾǴǶǴ�� ǷȑǶǿǮǬǹǹȋ� ǾǬ� ǮǱǰǱǹǹȋ�
ȁǮǺǼǴȁ� ǙǌǒǡǛǓ� ȅǱ� ǹǱ� ǼǺǳǼǺǭǷǱǹȑ�� ǻǼǺǾǱ� ǮǴǽǷǺǮǷȊ-
ȊǾȈǽȋ� ǰǿǸǶǴ� ǻǼǺ� ǰǺȂȑǷȈǹȑǽǾȈ� ǳǬǽǾǺǽǿǮǬǹǹȋ� ȑǹǽǾǼǿǶȂȑǵ�
ǳ� ǷȑǶǿǮǬǹǹȋ� ǹǱǬǷǶǺǯǺǷȈǹǺȒ� ǲǴǼǺǮǺȒ� ȁǮǺǼǺǭǴ� ǻǱȃȑǹǶǴ�
�ǼǬȂȑǺǹǬǷȑǳǬȂȑȋ�ǰȑȏǾǴ��ȀȑǳǴȃǹȑ�ǹǬǮǬǹǾǬǲǱǹǹȋ��ǳǹǴǲǱǹǹȋ�
ǸǬǽǴ�ǾȑǷǬ���ǟ�ǶǺǼǱǶȂȑȒ�ǳǺǮǹȑȄǹȈǺǽǱǶǼǱǾǺǼǹǺȒ�ǹǱǰǺǽǾǬǾ-
ǹǺǽǾȑ�ǛǓ�ǻǱǼǱǮǬǯǬ�ǮȑǰǰǬȏǾȈǽȋ�©ǳǺǷǺǾǺǸǿ�ǽǾǬǹǰǬǼǾǿª�ǳǬ-
ǸȑǽǹǺȒ�ȀǱǼǸǱǹǾǹǺȒ� ǾǱǼǬǻȑȒ�ǻǼǱǻǬǼǬǾǿ�ǖǼǱǺǹ®��ǟ�ǽǾǬǾǾȑ�
ǻǼǱǰǽǾǬǮǷǱǹǴǵ�ǰǱǾǬǷȈǹǴǵ�ǬǹǬǷȑǳ� ǶǷȑǹȑȃǹǺǯǺ� ǽǻǺǽǾǱǼǱ-
ǲǱǹǹȋ�ǾǺǾǬǷȈǹǺǯǺ�ǽǾǱǬǾǺǳǿ�ǛǓ�ǳ�ǾȋǲǶǺȊ�ǳǺǮǹȑȄǹȈǺǽǱ-
ǶǼǱǾǺǼǹǺȊ�ǹǱǰǺǽǾǬǾǹȑǽǾȊ�ǛǓ�

3DQFUHDWLF�VWHDWRVLV��D�JLDQW�VWHS��
IRUZDUG�RU�UHFRJQLWLRQ�RI�LJQRUDQFH

1��%��*XEHUJULWV���1��9��%\HO\D\HYD���7��/��0R]K\QD����
1��(��0RQRJDURYD���.��1��%RURGL\���$��9��<XU\HYD�
�0HGLFDO�&HQWHU�´0HGLNDSµ��2GHVVD��8NUDLQH
�+HDOWK\�+HDUW�&HQWHU��.KDUNLY��8NUDLQH
�'RQHWVN�1DWLRQDO�0HGLFDO�8QLYHUVLW\��8NUDLQH

(1

.H\�ZRUGV��SDQFUHDWLF�VWHDWRVLV��WHUPLQRORJ\��HSLGHPLROR-
J\��SDWKRJHQHVLV��FOLQLFDO�SLFWXUH��GLDJQRVLV��WUHDWPHQW
7KLV�UHYLHZ�DQDO\]HV�WKH�WHUPLQRORJ\�RI�SDQFUHDWLF�VWHDWR-
VLV��WKH�GDWD�DERXW�WKH�SUHYDOHQFH�RI�QRQ�DOFRKROLF�IDWW\�
SDQFUHDV�GLVHDVH��1$)3'��ZHUH�JLYHQ�
7KH�HWLRORJLFDO� IDFWRUV� RI�1$)3'�DUH�XVXDOO\� VXEGLYLGHG�
LQWR�KHUHGLWDU\��PHWDEROLF��DQG�WR[LF�RQHV��7KH�PDLQ�HWLR-
SDWKRJHQHWLF�IDFWRU�RI�SDQFUHDWLF�IDWW\�LQÀOWUDWLRQ�LV�REHVL-
W\��LW�FDXVHV�SDQFUHDWLF�LQÀOWUDWLRQ�E\�DGLSRF\WHV��OHDGLQJ�
WR� WKH�GHYHORSPHQW�RI�1$)3'��7KH�SDWKRJHQHVLV�RI� WKH�
GLVHDVH�LV�DVVRFLDWHG�ZLWK�DGLSRF\WLF�WLVVXH�G\VIXQFWLRQ��
ZKLFK�LQGXFHV�ORFDO�DQG�V\VWHPLF�LQÁDPPDWRU\�UHVSRQVH�
ZLWK� FRUUHVSRQGLQJ� FOLQLFDO� FRQVHTXHQFHV�� ,QVXOLQ� UHVLV-
WDQFH�DQG�R[LGDWLYH�VWUHVV�SOD\�PDMRU�UROH�LQ�WKH�SDWKRJHQ-
HVLV�RI�1$)3'��)URP�D�KLVWRORJLFDO�SRLQW�RI�YLHZ��1$)3'�LV�
D�KHWHURJHQHRXV�SURFHVV��FKDUDFWHUL]HG�E\�H[FHVVLYH�LQ-
WUDFHOOXODU�DFFXPXODWLRQ�RI�OLSLGV�DQG�IDWW\�LQÀOWUDWLRQ�IRO-
ORZHG�E\�IDWW\�UHSODFHPHQW�RI�WKH�SDQFUHDV�
1$)3'�FOLQLFDO�SLFWXUH� LV�DV\PSWRPDWLF�DQG�QRQVSHFLÀF��
'LDJQRVLV�RI�1$)3'�LV�EDVHG�SULPDULO\�RQ�WKH�UHVXOWV�RI�
LPDJLQJ�PHWKRGV��XOWUDVRXQG��&7��05,���$�FRQVHTXHQFH�RI�
1$)3'� LV�H[RFULQH�SDQFUHDWLF� LQVXIÀFLHQF\� UHTXLULQJ�HQ-
]\PH�UHSODFHPHQW�WKHUDS\��2QH�RI�WKH�1$)3'�FRPSOLFD-
WLRQV�LV�WKH�GHYHORSPHQW�RI�SDQFUHDWLF�DGHQRFDUFLQRPD�
&XUUHQWO\�� VWDQGDUGV� IRU� WKH� GLDJQRVLV�� WUHDWPHQW� DQG�
PDQDJHPHQW�RI�SDWLHQWV�ZLWK�1$)3'�KDYH�QRW�EHHQ�GHYHO-
RSHG�\HW��EXW�RQ�XVHG�WKH�JXLGHOLQHV�IRU�WKH�WUHDWPHQW�RI�
QRQ�DOFRKROLF� IDWW\� OLYHU�GLVHDVH� �UDWLRQDO�GLHW��H[HUFLVHV��
ZHLJKW�ORVV���7KH�´JROG�VWDQGDUGµ�RI�HQ]\PH�UHSODFHPHQW�
WKHUDS\��VXFK�DV�&UHRQ®��LV�XVHG�IRU�FRUUHFWLRQ�RI�H[RFULQH�
SDQFUHDWLF�LQVXIÀFLHQF\��7KH�GHWDLOHG�DQDO\VLV�RI�WKH�FOLQL-
FDO�FDVH�RI�WRWDO�SDQFUHDWLF�VWHDWRVLV�ZLWK�VHYHUH�H[RFULQH�
SDQFUHDWLF�LQVXIÀFLHQF\�ZDV�GRQH�LQ�WKLV�DUWLFOH�


