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6PDOO� LQWHVWLQH� SRO\SV� DUH� YHU\� UDUH� LQ� DGXOWV�� ,QFLGHQWDO� ILQGLQJ� RI� WKRVH� SRO\SV�� VHQGLQJ� WKHP� IRU�
KLVWRSDWKRORJ\� WKDW� FRPHV� RXW� WR� EH� 3HXW]--HJKHUV� V\QGURPH� �3-6�� LV� H[WUHPHO\� UDUH�� 3-6� LV� DQ�
LQKHULWHG�GLVHDVH�FKDUDFWHUL]HG�ZLWK�W\SLFDO�KDPDUWRPDV�SRO\SV�LQ�LQWHVWLQH�DORQJ�ZLWK�GLVWLQFWLYH�VNLQ�
SDWWHUQ�DQG�PXFRFXWDQHRXV�SLJPHQWDWLRQ��*HQH�PXWDWLRQ�LV�UHVSRQVLEOH�IRU�����RI�3-6�FDVHV��DPRQJ�
ZKLFK�PDMRULW\�RI�FDVHV�RFFXU�GXH�WR�PXWDWLRQ�LQ�67.���JHQH�� 
3-6�SDWLHQWV�KDYH���-IROG�KLJKHU�ULVN�RI�GHYHORSLQJ�FDQFHU��LQFOXGLQJ�LQWHVWLQDO��H[WUD-LQWHVWLQDO��EUHDVW��
OXQJ��SDQFUHDWLF�DQG�FRORUHFWDO�FDQFHU��$OWKRXJK�3-6�LQFLGHQFH�LV�YHU\�ORZ�EXW� LWV�HDUO\�UHFRJQLWLRQ�LV�
YHU\�LPSRUWDQW�IRU�ORZHULQJ�PRUELGLW\�DQG�PRUWDOLW\��,Q�WKLV�VWXG\��ZH�KDYH�UHSRUWHG�D�YHU\�UDUH�FDVH�RI�
3-6�LQ�DGXOWV�WKDW�ZDV�RSHUDWHG�IRU�VPDOO�ERZHO�REVWUXFWLRQ�VHFRQGDU\�WR�LQWXVVXVFHSWLRQ��7KHVH�FDVHV�
DUH�YHU\�UDUH�LQ�OLWHUDWXUH� 

.H\� ZRUGV�� 3HXW]--HJKHUV� V\QGURPH�� +DPDUWRPDV� SRO\SV�� 0XFRFXWDQHRXV� SLJPHQWDWLRQ�� *HQH�
PXWDWLRQ�� 
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3RO\SV�RFFXU�WKURXJKRXW�WKH�*,�WUDFW�LQ�3HXW]--HJKHUV�
V\QGURPH�DQG�6PDOO�LQWHVWLQDO�SRO\SV�DUH�UDUH�LQ�DGXOW�
DQG�DUH�XVXDOO\�D�SDUW�RI�SRO\SRVLV�V\QGURPHV���3HXW]-
-HJKHUV� V\QGURPH� LV� H[WUHPHO\� UDUH� GLVHDVH� WKDW� LV�
IRXQG� DV� DXWRVRPDO� GRPLQDQF\� DV� D� KHUHGLWDU\�� ,W�
FDWHJRUL]HG� E\� VNLQ� GLVRUGHUV� PRVWO\� SLJPHQWHG�
SDSXOHV� DQG� PDFXOHV� DORQJ� ZLWK� JDVWURLQWHVWLQDO�
SRO\SRVLV�� WKH�PDLQVWUHDP�RI�ZKLFK�DUH�KDPDU�WRPDV�
DQG� PDLQO\� IRXQG� LQ� VPDOO� ERZO�� ,W� ZDV� MXVW� RQFH� D�
WKRXJKW� WKDW� SDWLHQWV� VXIIHULQJ� IURP� 3HXW]--HJKHUV�
V\QGURPH��WKHUH� LV�DQ�H[WUHPHO\� ORZ�IUHTXHQF\�RI�WKH�
FRQYHUVLRQ� RI� WKRVH� KDPDUWRPDV� WR� PDOLJQDQW��
1HYHUWKHOHVV�� LQFUHDVLQJ� OLWHUDWXUH� LV� HYLGHQW� ZKLFK�
VKRZV� WKDW� SDWLHQWV� KDYLQJ� 3HXW]--HJKHUV� V\QGURPH�
DUH� DW� D� KLJKHU� ULVN� RI� FRQYHUVLRQ� LQWR� PDOLJQDQW�
SRO\SV�� DORQJ� ZLWK� LQFUHDVHG� ULVN� IURP� EHQLJQ� WR�
PDOLJQDQW� WXPRXUV� WR� EH� SUHVHQW� LQ� RWKHU� ERG\�
RUJDQV��� 7KHUHIRUH�� FDVHV� RI� REVWUXFWLRQ� DQG�
LQWXVVXVFHSWLRQ� UHSRUWHG�GXH� WR�RFFXUUHQFH�RI�SRO\SV�
LQ� YDULRXV� SDUWV� RI� LQWHVWLQH� KDV� EHHQ� UDUHO\� EHHQ�
UHSRUWHG� 
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$� ��-<HDUV� PDOH�� HOHFWLYHO\� DGPLWWHG� YLD� 23'� ZLWK�
FRPSODLQV� RI� SDLQ� LQ� DEGRPHQ� IURP� DJH� RI� ��� \HDUV�
DQG� OXPS� IHOW� DW� OHIW� VLGH� RI� DEGRPHQ� IRU� RQH�PRQWK��
+H�DOVR�KDG�RQ�DQG� RII� HSLVRGHV�RI� YRPLWLQJ� IRU� RQH�
PRQWK��+H�GHVFULEHG�SDLQ�DV�VXGGHQ�ERXWV�RI�FROLFN\�
DEGRPLQDO� SDLQ� LQ� SHULXPELOLFDO� UHJLRQ� PRUH� PDUNHG�
RQ�OHIW�VLGH�RI�DEGRPHQ�WKDW�ODVWHG�IRU��-��GD\V��3DLQ�

ZDV� LQWHUPLWWHQW� ZLWK� V\PSWRP� IUHH� LQWHUYDOV�� 3DWLHQW�
ZDV�VWDEOH�DQG�VKRZ�QR�DQ\�VLJQLILFDQW� LPSURYHPHQW�
RU� ZRUVHQLQJ� LQ� FRQGLWLRQ�� 1R� HYLGHQFH� RI� VKLIWLQJ� RU�
UDGLDWLRQ� RI� SDLQ�� ,W� ZDV� DOWKRXJK� DVVRFLDWHG� ZLWK�
UHODWLYH�FRQVWLSDWLRQ�DQG�YRPLWLQJ��0HDQZKLOH�D�ZHHN�
DJR�SDWLHQW�REVHUYHG�WKH�OXPS�DW�OHIW�VLGH�RI�DEGRPHQ�
WKDW�ZDV�PLOGO\� WHQGHU��DQG�VL]H� UHPDLQ�VDPH�EHIRUH�
GLVDSSHDUDQFH��1R�DQ\�OXPS�ZDV�REVHUYHG�DW�WKH�WLPH�
RI� DGPLVVLRQ� DORQJ� ZLWK� DEVHQFH� RI� DQ\� V\VWHPLF�
LOOQHVV� RU� LQMXU\� UHVSRQVLEOH� IRU� FDXVLQJ� OXPSV��
6\VWHPLF� LQTXLU\�� SDVW� PHGLFDO� DQG� VXUJLFDO� KLVWRU\�
ZDV� LQVLJQLILFDQW�� 7KHUH� ZDV� QR� VLJQLILFDQW� VLPLODU�
IDPLO\� KLVWRU\� DOWKRXJK� KLV� PRWKHU� DQG� IDWKHU� KDG�
'LDEHWHV�DQG�+\SHUWHQVLRQ��2Q�SK\VLFDO�H[DPLQDWLRQ��
K\SHUSLJPHQWHG�PDFXOHV�ZDV�REVHUYHG�RQ�OLSV�EXW�QRW�
RQ� ILQJHUV� DQG� WRHV� WLSV� )LJXUH� ,�� $EGRPLQDO�
H[DPLQDWLRQ� ZDV� XQUHPDUNDEOH� DW� WKH� WLPH� RI�
H[DPLQDWLRQ�� /DERUDWRU\� LQTXLULHV� VKRZV� WKH� QRUPDO�
EORRG�FRXQW�DORQJ�ZLWK�QRUPDO�OLYHU�DQG�UHQDO�IXQFWLRQ��
&7� VFDQ� DEGRPHQ� ZLWK� FRQWUDVW� VKRZHG� WKH�
WHOHVFRSLQJ� RI� SUR[LPDO� VPDOO� ERZHO� ORRSV� LQWR� GLVWDO�
VPDOO�ERZHO� ORRSV�LQ�PLG�RI�DEGRPHQ��H[WHQGLQJ�IURP�
HSLJDVWULXP� XS� WR� WKH� SHOYLV� DORQJ� ZLWK� WZLVWLQJ� RI�
PHVHQWHU\� WKDW� LV� UHSUHVHQWLQJ� VPDOO� ERZHO�
LQWXVVXVFHSWLRQ�RI�ZLWK�SDUWLDO�VPDOO�ERZHO�REVWUXFWLRQ��
+H� XQGHUZHQW� SODQQHG� ODSDURWRP\� WKDW� UHYHDOHG�
SUR[LPDO�VHFWLRQ�RI� MHMXQXP��DOPRVW����FP�DSDUW�IURP�
7UHLW]� OLJDPHQW�� ZKLFK� ZDV� LQYDJLQDWHG� LQ� GLVWDO�
MHMXQXP�� WKDW� ILQDOO\� FRQILUP� GLDJQRVLV� RI�
LQWXVVXVFHSWLRQ�� DQRWKHU� VHJPHQW� RI� MHMXQXP� DOPRVW�
���FP�DZD\�IURP�SULRU�SDWKRORJ\�ZDV�DOVR�LQYROYHG�DV�
LQWXVVXVFHSWLRQ�� 3ULPDU\� UHVHFWLRQ� DQG� DQDVWRPRVLV�
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ZDV� GRQH� IURP� OLJDPHQW� RI� 7UHLW]� DOPRVW� XS� WR�
SUR[LPDO� SDUW� RI� ,OHXP�� 7KH� ZKROH� UHVHFWHG� VHJPHQW�
UHYHDOHG� PXOWLSOH� SRO\SV� RI� YDULDEOH� VL]HV� DQG�
VSHFLPHQ�ZDV�VHQW� IRU�KLVWRSDWKRORJ\�)LJXUH� ,,��$IWHU�
VXUJHU\� SDWLHQW� FRPSOHWHG� WKH� XQHYHQWIXO�
SRVWRSHUDWLYH�FRXUVH�RI����GD\V�DQG�GLVFKDUJHG�IURP�
WKH�KRVSLWDO��+LV�ILQDO�KLVWRSDWKRORJ\�UHYHDOHG�MHMXQXP�
ILOOHG� XS� ZLWK� PXOWLSOH� KDPDUWRPDWRXV� SRO\SV� RI�
YDULDEOH�VL]HV�EXW�QR�HYLGHQFH�RI�KLJK-JUDGH�G\VSODVLD�
RU� LQYDVLYH� PDOLJQDQF\�� 5HVHFWHG� PDUJLQV� ZHUH�
XQUHPDUNDEOH�� &XUUHQWO\� SDWLHQW� LV� VWDEOH� DQG� KDV�
UHWXUQHG� WR� KLV� GDLO\� OLIH� DFWLYLWLHV� DQG� KH� ZDV� EHLQJ�
DGYLVHG� WR� IROORZ�XS�ZLWK� ODUJH�ERZHO�FRORQRVFRS\� WR�
VHH�DQ\�DVVRFLDWHG�SDWKRORJ\� 
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3-6� LV� D� UDUH� FRQJHQLWDO�� DXWRVRPDO� GRPLQDQW�
FRQGLWLRQ� ZLWK� LQFRQVWDQW� KHULWDJH�� FDWHJRUL]HG� LQWR�
KDPDUWRPDWRXV� SRO\SV� LQ� GLJHVWLYH� WUDFW�� W\SLFDOO\� LQ�
VPDOO� ERZHO� DQG� LQ� SLJPHQWHG� PXFRFXWDQHRXV�
OHVLRQV�� ,Q� \HDU� ����� &RQQRU� GHILQHV� WKH� 3HXW]-
-HJKHUV� V\QGURPH� LQ� D� SDLU� RI� LGHQWLFDO� WZLQV� ZLWK�
PHODQRWLF� PDFXOHV� WKDW� IXUWKHU� GHPRQVWUDWHG� E\�
+XWFKLQVRQ� LQ� \HDU����������/DWHU�� LQ� \HDU�������ZHOO-
GHILQHG� E\� 3HXW]� IROORZHG� E\� -HJKHUV� LQ� \HDU� ������
5DWH�RI�3-6�KDV�EHHQ�H[SHFWHG�WR�EH�YHU\� ORZ�L�H�����
LQ���������ELUWKV����� 
,Q� JDVWURLQWHVWLQDO� WUDFW� �*,7�� 3-6� KDV� EHHQ�
FDWHJRUL]HG� LQWR� WZR� PDLQ� WRSRJUDSKLHV�� ILUVW� RQH� LV�
PXFRFXWDQHRXV� SLJPHQWDWLRQ� DQG� VHFRQG� RQH�
KDPDUWRPDWRXV�SRO\SV��7KH�PRVW� IUHTXHQWO\� LQYROYHG�
SRVLWLRQV� RI� 3-6� LQ� *,7� DUH� WKH� MHMXQXP�� FRORUHFWDO�
UHJLRQ�� GXRGHQXP� DQG� VWRPDFK�� LQ� GHFOLQLQJ�
LQFLGHQFH��� ,Q�3-6�SDWLHQWV��RFFXUUHQFH�RI� WXPRXUV� LV�

��� WLPHV� KLJKHU� WKDQ� QRUPDO� SHUVRQV�� ZKHUHDV�
SUHYDOHQFH�RI�PDOLJQDQW�WXPRXUV�LV�������� 
'LIIHUHQW� WHVWV�DUH�XVHG� IRU�YDOLGDWLRQ�RI�3-6��DPRQJ�
ZKLFK� JHQHWLF� WHVWLQJ� LV� PRUH� DSSURSULDWH�� XVHG� IRU�
LGHQWLI\LQJ�PXWDWLRQV�WKDW�DUH�UHVSRQVLEOH�IRU�3-6�VXFK�
DV�PXWDWLRQ�LQ�67.����VHULQH�WKUHRQLQH-SURWHLQ�NLQDVH�
��� DOLDV� /.%��� JHQH� WKDW� LV� LQ� FKURPRVRPH���S�����
DQG� GHVLJQDWHG� E\� +XPDQ� *HQRPH� 2UJDQLVDWLRQ�
�+8*2�� IRU� /.%������ 1RQ-VWHURLGDO� DQWL-LQIODPPDWRU\�
GUXJV� �16$,'V�� DUH� PRVW� FRPPRQO\� XVHG� IRU�
WUHDWPHQW�RI�3-6�� 
7KH�LQGLFDWLRQV�IRU�VXUJLFDO�WUHDWPHQWV�LQFOXGH�SDWLHQWV�
ZLWK� LQWHVWLQDO� EOHHGLQJ�� LQWXVVXVFHS�WLRQ�� LQWHVWLQDO�
REVWUXFWLRQ� DQG� PDOLJQDQW� SRO\SV� HVWDEOLVKHG� E\�
HQGRVFRSLF� ELRSV\�� )RU� HIIHFWLYH� DQG� DSSURSULDWH�
PDQDJHPHQW� RI� SRO\SV� LQ� 3-6� SDWLHQWV�� VXUJLFDO� DQG�
HQGRVFRSLF�SRO\SHFWRP\�LV�FRPELQHGO\�XVHG������ 
6WLOO� WRGD\�� FDVHV� RI� VPDOO� LQWHVWLQDO� LQWXVVXVFHSWLRQ�
FDXVHG� DQG� FRPELQHG� ZLWK� PDQ\� DOWHUHG� W\SHV� RI�
SRO\SV� WKDW� DUH� LQFLGHQWDO� IRXQG� RQ� ODSDURWRP\� KDYH�
UDUHO\�EHHQ�UHSRUWHG� 
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3HXW]--HJKHUV� V\QGURPH� �3-6�� LV� H[WUHPHO\� UDUH��
,QFLGHQWDO� ILQGLQJV�RI� WKHVH�VRUW�RI�FDVHV�QHHGV�WR�EH�
SURSHUO\�HYDOXDWHG�IRU�JHQHWLF�WHVWLQJ��:H�QHHG�PRUH�
DGYDQFHPHQWV� LQ� JHQHWLF�� LPDJLQJ� DQG� HQGRVFRSLF�
WHFKQLTXHV� WR� EH� ORFDOO\� DYDLODEOH� VR� WKDW� VFUHHQLQJ�
DQG� SURSHU� PDQDJHPHQW� VKRXOG� EH� WLPHO\� DQG�
SURPSWO\� 

5()(5(1&(6 

�� 7DYXVED\�&��$FDU�7��.DU�+��$WDKDQ�.��.DPHU�(��
7KH�SDWLHQWV�ZLWK�3HXW]--HJKHUV�V\QGURPH�KDYH�D�
KLJK�ULVN�RI�GHYHORSLQJ�FDQFHU��7XUN�-�6XUJ��������
����������-���GRL� ��������WXUNMVXUJ���������� 

�� 6KDUPD� 0�� 6LQJK� 5�� *URYHU� $6�� 3HXW]--HJKHUV�
V\QGURPH� ZLWK� V\QFKURQRXV� DGHQRFDUFLQRPD�
DULVLQJ� IURP� LOHDO�SRO\SV�� ,QGLDQ�-�6XUJ����������
�6XSSO��������-���GRL� ��������V�����-���-����-�� 

�� .RSDFRYD�0��7DFKHFL�,��5HMFKUW�6��%XUHV�-��3HXW]-
-HJKHUV� V\QGURPH�� GLDJQRVWLF� DQG� WKHUDSHXWLF�
DSSURDFK�� :RUOG� -� *DVWURHQWHURO�� ������ ��������
����-������GRL����������ZMJ�������� 

�� 0ăUJLQHDQ� &2�� 0HOLĠ� /(�� 3DWUDXOHD� )�� ,XQLXV� 6��
0ăUJLQHDQ� 02�� (DUO\� RQVHW� 3HXW]--HJKHUV�
V\QGURPH�� WKH� LPSRUWDQFH� RI� DSSURSULDWH�
GLDJQRVLV�DQG�IROORZ-XS��$�&DVH�5HSRUW��0HGLFLQH�
�%DOWLPRUH��� ������ �������� H������� GRL� ��������
0'����������������� 

�� &DXFKLQ� (�� 7RXFKHIHX� <�� 0DW\VLDN-%XGQLN� 7��
+DPDUWRPDWRXVWXPRUV� LQ� WKH� JDVWURLQWHVWLQDO�
WUDFW�� *DVWURLQWHVW� 7XPRUV�� ������ ������ ��-����
GRL� ������������������ 

�� 'XDQ� 6;��:DQJ� *+�� =KRQJ� -�� 2X�:+�� )X�0;��
:DQJ� )6�� HW� DO�� 3HXW]--HJKHUV� V\QGURPH� ZLWK�
LQWHUPLWWHQW� XSSHU� LQWHVWLQDO� REVWUXFWLRQ�� D� FDVH�
UHSRUW� DQG� UHYLHZ� RI� WKH� OLWHUDWXUH�� 0HGLFLQH�

-HMXQDO�3RO\SV�WKDW�/HDG�WR�6PDOO�%RZHO�,QWXVVXVFHSWLRQ�LQ�$GXOWV 

��� 
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�%DOWLPRUH��� ������ �������� H������ GRL�� ��������
0'������������������ 

�� :DQJ� 5�� 4L� ;�� /LX� ;�� *XR� ;�� 3HXW]--HJKHUV�
V\QGURPH�� IRXU� FDVHV� LQ� RQH� IDPLO\�� ,QWUDFWDEOH�
5DUH�'LV�5HV����������������-���GRL� ��������LUGU��
����������� 

�� :DQJ�=��:X�%��0RVLJ�5$��&KHQ�<��<H�)��=KDQJ�
<�� HW� DO�� 67.��� GRPDLQ� ;,� PXWDWLRQV�� FDQGLGDWH�
JHQHWLF� GULYHUV� OHDGLQJ� WR� WKH� GHYHORSPHQW� RI�
G\VSODVWLF� SRO\SV� LQ� 3HXW]--HJKHUV� V\QGURPH��
+XP� 0XWDW�� ������ ������� ���-��� GRL���������
KXPX������� 

�� 3RIIHQEHUJHU� 0&�� 0HWFDOIH-5RDFK� $�� $JXLODU� (��
&KHQ�-��+VX�%(��:RQJ�$+��HW�DO��/.%��GHILFLHQF\�
LQ� 7� FHOOV� SURPRWHV� WKH� GHYHORSPHQW� RI�
JDVWURLQWHVWLQDO� SRO\SRVLV�� 6FLHQFH�� ������ ���
�����������-����GRL����������VFLHQFH�DDQ����� 

��� &KRXGKXU\�6��'DV�$��0LVUD�3��5D\�8��6DUDQJL�6��
3HXW]--HJKHUV� V\QGURPH�� D� FLUFXPYHQWDEOH�
HPHUJHQF\�� ,QGLDQ�-�'HUPDWRO�� ������������� ���-
����GRL���������LMG�,-'B����B�� 

��� :X� 0�� .ULVKQDPXUWK\� .�� 6WDW3HDUOV� >,QWHUQHW@��
3HXW]--HJKHUV� 6\QGURPH�� 6WDW3HDUOV� SXEOLVKLQJ��
7UHDVXUH�,VODQG��)/���'HF����������� 

6KDKLG�1D]LU��$PEUHHQ�0XQLU��6HKULVK�6XOPDQ��4D]L�:DOHHG-X-=DPDQ��$LVKD�<DU�0XKDPPDG 
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3URI��$PEUHHQ�0XQLU 
'HSDUWPHQW�RI�6XUJHU\�� 
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'U��6HKULVK�6XOPDQ 
'HSDUWPHQW�RI�6XUJHU\�� 
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'U��4D]L�:DOHHG-X-=DPDQ 
'HSDUWPHQW�RI�6XUJHU\�� 
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'U��$LVKD�<DU�0XKDPPDG 
'HSDUWPHQW�RI�6XUJHU\�� 
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