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$GHNXQOH�6DQ\DROX��'HSDUWPHQW�RI�3XEOLF�+HDOWK��)HGHUDO�0LQLVWU\�RI�+HDOWK��$EXMD�������
1LJHULD

$OHNVDQGUD�0DULQNRYLF��6WHSKDQLH�3UDNDVK��0DUWLQD�:LOOLDPV��'HSDUWPHQW�RI�%DVLF�6FLHQFHV��
6DLQW�-DPHV�6FKRRO�RI�0HGLFLQH��7KH�9DOOH\�������$QJXLOOD

1DIHHV�+DLGHU��'HSDUWPHQW�RI�%DVLF�6FLHQFHV��$OO�6DLQWV�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��5RVHDX�
������'RPLQLFD

&KXNX�2NRULH��'HSDUWPHQW�RI�$OOLHG�6FLHQFHV��8QLRQ�&RXQW\�&ROOHJH��3ODLQILHOG��1-��������
8QLWHG�6WDWHV

2ODQUHZDMX�%DGDUX��'HSDUWPHQW�RI�3XEOLF�+HDOWK��1LJHULD�&HQWUH�IRU�'LVHDVH�&RQWURO��$EXMD�
������1LJHULD

6WHOOD�6PLWK��'HSDUWPHQW�RI�0ROHFXODU�%LRORJ\�DQG�%LRWHFKQRORJ\��1LJHULDQ� ,QVWLWXWH�RI�
0HGLFDO�5HVHDUFK��/DJRV���������1LJHULD

&RUUHVSRQGLQJ�DXWKRU��$GHNXQOH�6DQ\DROX��3K'��$FDGHPLF�5HVHDUFK��'LUHFWRU��'HSDUWPHQW�RI�
3XEOLF�+HDOWK��)HGHUDO�0LQLVWU\�RI�+HDOWK��1HZ�)HGHUDO�6HFUHWDULDW�&RPSOH[��3KDVH� ,,,��
$KPDGX�%HOOR�:D\��&HQWUDO�%XVLQHVV�'LVWULFW��$EXMD�������1LJHULD��VDQ\DNXQOH#KRWPDLO�FRP

$EVWUDFW
2PLFURQ��WKH�VHYHUH�DFXWH�UHVSLUDWRU\�V\QGURPH�FRURQDYLUXV����6$56�&R9����
YDULDQW�WKDW�LV�QRZ�VSUHDGLQJ�DFURVV�WKH�ZRUOG��LV�WKH�PRVW�DOWHUHG�YHUVLRQ�WR�
HPHUJH�VR�IDU��ZLWK�PXWDWLRQV�FRPSDUDEOH�WR�FKDQJHV�UHSRUWHG�LQ�HDUOLHU�YDULDQWV�
RI�FRQFHUQ�OLQNHG�ZLWK�LQFUHDVHG�WUDQVPLVVLELOLW\�DQG�SDUWLDO�UHVLVWDQFH�WR�YDFFLQH�
LQGXFHG�LPPXQLW\��7KLV�DUWLFOH�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�6$56�&R9���YDULDQW�
2PLFURQ��%����������E\�UHYLHZLQJ�WKH�OLWHUDWXUH�IURP�PDMRU�VFLHQWLILF�GDWDEDVHV��
$OWKRXJK� FOHDU� LPPXQRORJLFDO� DQG� FOLQLFDO� GDWD� DUH� QRW� \HW� DYDLODEOH�� ZH�
H[WUDSRODWHG�IURP�ZKDW�LV�NQRZQ�DERXW�PXWDWLRQV�SUHVHQW�LQ�WKH�2PLFURQ�YDULDQW�
RI�6$56�&R9���DQG�RIIHU�SUHOLPLQDU\�LQGLFDWLRQV�RQ�WUDQVPLVVLELOLW\��VHYHULW\��DQG�
LPPXQH�HVFDSH�WKURXJK�H[LVWLQJ�UHVHDUFK�DQG�GDWDEDVHV�

.H\�:RUGV��6$56�&R9����&29,'�����2PLFURQ��%����������9DULDQW�RI�FRQFHUQ��(PHUJLQJ�
YDULDQWV
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�7KH�$XWKRU�V��������3XEOLVKHG�E\�%DLVKLGHQJ�3XEOLVKLQJ�*URXS�,QF��$OO�ULJKWV�UHVHUYHG�

&RUH� 7LS��7KH� VHYHUH� DFXWH� UHVSLUDWRU\� V\QGURPH� FRURQDYLUXV� �� �6$56�&R9���� YDULDQW��2PLFURQ�
�%�����������ZDV�ILUVW�UHSRUWHG�WR�:RUOG�+HDOWK�2UJDQL]DWLRQ�IURP�6RXWK�$IULFD�RQ�1RYHPEHU�����������
2PLFURQ�KDV�EHHQ�ODEHOHG�D�YDULDQW�RI�FRQFHUQ�EHFDXVH�RI�JHQHWLF�FKDQJHV�WKDW�LQFUHDVH�WUDQVPLVVLELOLW\�
DQG�GHFUHDVH� WKH�HIIHFWLYHQHVV�RI�KHDOWK�PHDVXUHV��YDFFLQHV�� DQG� WKHUDSHXWLFV��7KLV�YDULDQW�KDV����
PXWDWLRQV�LQ�WKH�VSLNH�SURWHLQ��ZKLFK�LV�SUREOHPDWLF�EHFDXVH�YDFFLQDWLRQV�GHVLJQHG�WR�SUHYHQW�6$56�&R9�
��LQIHFWLRQV�WDUJHW�VSLNH�SURWHLQV��'HVSLWH�VRPH�HYLGHQFH�WKDW�YDFFLQDWLRQ�DORQH�PD\�QRW�EH�HQRXJK��QRQ�
SKDUPDFHXWLFDO�SUDFWLFHV�VXFK�DV�FRQWLQXHG�XVH�RI�IDFH�PDVNV��SURSHU�K\JLHQH�SUHFDXWLRQV��DQG�VRFLDO�
GLVWDQFLQJ��DUH�UHTXLUHG�WR�VXFFHVVIXOO\�FRPEDW�WKLV�YDULDQW�

&LWDWLRQ��6DQ\DROX�$��0DULQNRYLF�$��3UDNDVK�6��+DLGHU�1��:LOOLDPV�0��2NRULH�&��%DGDUX�2��6PLWK�6��6$56�&R9�
��2PLFURQ�YDULDQW��%�����������$�FRQFHUQ�ZLWK�LPPXQH�HVFDSH��:RUOG�-�9LURO���������������������
85/��KWWSV���ZZZ�ZMJQHW�FRP�����������IXOO�Y���L������KWP
'2,��KWWSV���G[�GRL�RUJ���������ZMY�Y���L�����

,1752'8&7,21
7KH�VHYHUH�DFXWH�UHVSLUDWRU\�V\QGURPH�FRURQDYLUXV����6$56�&R9����YDULDQW��2PLFURQ��%�����������ZDV�
ILUVW�UHSRUWHG�WR�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��IURP�6RXWK�$IULFD�RQ�1RYHPEHU���������>�@��
7KH�2PLFURQ�LQIHFWLRQ�ZDV�ILUVW�FRQILUPHG�IURP�D�VDPSOH�FROOHFWHG�RQ�1RYHPEHU��������>���@��7KH�
YDULDQW�ZDV�DOVR�GHWHFWHG�LQ�%RWVZDQD�LQ�VDPSOHV�FROOHFWHG�RQ�1RYHPEHU���������>���@��$V�RI�-DQXDU\�����
������%���������KDG�VSUHDG�DFURVV�����FRXQWULHV��ZLWK�PRVW�VWDWHV�DQG�WHUULWRULHV�LQ�WKH�8QLWHG�6WDWHV�
WHVWLQJ�SRVLWLYH�IRU�WKH�YDULDQW>���@��7KH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��&'&��UHSRUWHG�WKDW�
RI�WKH����2PLFURQ�FDVHV�LQLWLDOO\�GHWHFWHG�LQ�WKH�8QLWHG�6WDWHV�����KDG�EHHQ�IXOO\�YDFFLQDWHG��DQG����FDVHV�
ZHUH�DGXOWV�DJHG����\HDUV�WR����\HDUV>���@��%\�WKH�ZHHN�RI�'HFHPEHU�����������WKH�2PLFURQ�YDULDQW�
DFFRXQWV�IRU�DSSUR[LPDWHO\�������RI�FLUFXODWLQJ�6$56�&R9���VWUDLQV��ZKLOH�'HOWD�DFFRXQWV�IRU�����>�@�
0DQ\�RI�WKH�FDVHV�LQFOXGHG�PLOG�V\PSWRPV�VXFK�DV�FRXJKLQJ��FRQJHVWLRQ��DQG�IDWLJXH��DPRQJ�WKH�OHVV�

IUHTXHQWO\� UHSRUWHG�V\PSWRPV�DUH�QDXVHD�DQG�YRPLWLQJ��GLDUUKHD�� VKRUWQHVV�RI�EUHDWK��GLIILFXOW\�
EUHDWKLQJ��DQG�ORVV�RI�VPHOO�RU�WDVWH>�@��$V�RI�1RYHPEHU�����������WKHUH�LV�QR�HYLGHQFH�WKDW�WKH�V\PSWRPV�
OLQNHG�ZLWK�2PLFURQ�DUH�GLVWLQFW�IURP�WKRVH�DVVRFLDWHG�ZLWK�RWKHU�YDULDQWV��DFFRUGLQJ�WR�WKH�:+2>�@��
7KH�VHYHULW\�RI�WKH�FRQGLWLRQ��DV�ZHOO�DV�LWV�SUHFLVH�VLJQV�DQG�V\PSWRPV��DUH�VWLOO�XQNQRZQ>�@�
2PLFURQ�KDV�EHHQ�ODEHOHG�D�YDULDQW�RI�FRQFHUQ��92&��E\�WKH�:+2�DQG�(XURSHDQ�&HQWHU�IRU�'LVHDVH�

3UHYHQWLRQ�DQG�&RQWURO��(&'&��RQ�1RYHPEHU�����������EHFDXVH�LW�FRQWDLQV�JHQHWLF�FKDQJHV�WKDW�DUH�
SUHGLFWHG�WR�LQFUHDVH�WUDQVPLVVLELOLW\�DQG�GHFUHDVH�WKH�HIIHFWLYHQHVV�RI�VRFLDO�DQG�SXEOLF�KHDOWK�PHDVXUHV�
DORQJ�ZLWK�DYDLODEOH�YDFFLQHV�DQG�WKHUDSHXWLFV>���@��,WV�JHQHWLF�SURILOH�FRQVLVWV�RI����XQLTXH�PXWDWLRQV�
WKDW�PDNH�LW�VLJQLILFDQWO\�GLIIHUHQW�IURP�RWKHU�H[LVWLQJ�YDULDQWV�DQG�LQGLFDWH�WKDW�LW�LV�D�QHZ�OLQHDJH�RI�
6$56�&R9��>�@��7KLV�YDULDQW�FDUULHV����PXWDWLRQV�LQ�WKH�VSLNH�SURWHLQ�DORQH>�@��2PLFURQ�SRVHV�DQ�LVVXH�
EHFDXVH�YDFFLQHV�WKDW�KDYH�EHHQ�FUHDWHG�WR�PLWLJDWH�6$56�&R9���LQIHFWLRQV�WDUJHW�VSLNH�SURWHLQV��6WXGLHV�
LQ�*HUPDQ\��6RXWK�$IULFD��6ZHGHQ��DQG�3IL]HU�KDYH�VKRZQ�D����WR����WLPHV�GHFUHDVH�LQ�WKH�DELOLW\�RI�
DQWLERGLHV�FUHDWHG�E\�WKH�3IL]HU�%LR17HFK�YDFFLQH�WR�QHXWUDOL]H�WKH�YDULDQW�DIWHU�WZR�GRVHV>�����@��
+RZHYHU��VHYHUH�FRURQDYLUXV�GLVHDVH�������&29,'�����FDQ�VWLOO�EH�PDQDJHG�ZLWK�WKH�XVH�RI�FRUWLFRVW�
HURLGV� WR� LQGXFH�7�FHOO�DSRSWRVLV�DQG�DFW�DV�DQ�1)�.%�LQKLELWRU��DQG� LQWHUOHXNLQ��� �,/����UHFHSWRU�
EORFNHUV��ZKLFK�DFW�E\�WDUJHWLQJ�WKH�,/���,/��5�-$.�SDWKZD\�WR�VXSSUHVV�WKH�RYHUUHDFWLRQ�RI� WKH�
LPPXQH�V\VWHP�LQ�&29,'����SDWLHQWV�DQG�EORFNLQJ�WKH�ELQGLQJ�RI�,/���WR�LWV�UHFHSWRU>�@��2WKHU�VWXGLHV�
XQGHUZD\�WR�DVVHVV�WUHDWPHQW�HIILFDF\�DJDLQVW�WKH�2PLFURQ�YDULDQW�LQFOXGH�%ULWLVK�GUXJPDNHU�*6.�DQG�
LWV�8QLWHG�6WDWHV�SDUWQHU�9LU�%LRWHFKQRORJ\��$FFRUGLQJ� WR�GDWD� IURP�WKHLU� LQYHVWLJDWLRQ��DOO� VSLNH�
PXWDWLRQV�DUH�HIIHFWLYHO\�WUHDWHG�E\�WKHLU�DQWLERG\�EDVHG�&29,'����WKHUDS\>��@��$OWKRXJK�VFLHQFH�DQG�
NQRZOHGJH�DERXW�WKLV�YDULDQW�NHHS�FKDQJLQJ�DV�WKH\�HPHUJH��WKLV�UHSRUW�HYDOXDWHV�WKH�OLWHUDWXUH�IURP�
NH\�VFLHQWLILF�GDWDEDVHV�WR�SURYLGH�DQ�RYHUYLHZ�RI�WKH�6$56�&R9���YDULDQW�2PLFURQ��%����������

*/2%$/�(3,'(0,2/2*<�2)�7+(�20,&521�9$5,$17
'HVSLWH�HIIRUWV�WR�EHWWHU�XQGHUVWDQG�YLUDO�QHXWUDOL]DWLRQ�DQG�KRZ�DQWLERGLHV�DQG�7�FHOOV�UHVSRQG�WR�WKH�
6$56�&R9���YDULDQW��2PLFURQ� UHPDLQV� D�P\VWHU\>��@��2Q�1RYHPEHU� ���� ������ WKH�YDULDWLRQ�ZDV�
GLVFRYHUHG�LQ�VDPSOHV�FROOHFWHG�LQ�%RWVZDQD�DQG�WKHQ�LQ�6RXWK�$IULFD�E\�1RYHPEHU���������>������@��
'HSLFWHG�LQ�)LJXUH����PRVW�FRXQWULHV�DQG�WHUULWRULHV�KDYH�EHHQ�DIIHFWHG�E\�WKH�2PLFURQ�YDULDQW��ZLWK�WKH�
8QLWHG�.LQJGRP��8QLWHG�6WDWHV��'HQPDUN��)UDQFH��DQG�*HUPDQ\�PRVW�VHYHUHO\�LPSDFWHG��DV�WKLV�YDULDQW�
LV�SUHVXPHG�WR�VSUHDG�PRUH�HDVLO\��HYHQ�DPRQJ�WKH�YDFFLQDWHG�SRSXODWLRQ�DQG�WKRVH�ZKR�GR�QRW�VKRZ�
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)LJXUH���&RQILUPHG�2PLFURQ�FDVHV�ZRUOGZLGH��'DWD�UHFUHDWHG�DQG�UHSRUWHG�E\�*,6$,'�DV�RI�-DQXDU\�����������ZLWK��������2PLFURQ�JHQRPH�VHTXHQFHV�
UHSRUWHG�DFURVV�����FRXQWULHV>�@�

V\PSWRPV��WKHUHIRUH��LQFUHDVLQJ�WKH�RYHUDOO�SURSRUWLRQ�RI�&29,'����FDVHV>���@�

*HQRPLF�VHTXHQFH
$V�D�UHVXOW�RI�JHQRPLF�VXUYHLOODQFH�� WKRXVDQGV�RI�PXWDWLRQV�KDYH�EHHQ�IRXQG�LQ� WKH�6$56�&R9���
JHQRPH>�����@��1XPHURXV�YLUDO�YDULDQWV�ZLWK�PXWDWLRQV�LQ�WKH�VSLNH�SURWHLQ��LQFOXGLQJ�$OSKD��%HWD��DQG�
'HOWD��KDYH�EHHQ�IRXQG>��@��7KHVH�YDULDQWV�H[KLELWHG�DOWHUDWLRQV�LQ�WKH�UHFHSWRU�ELQGLQJ�GRPDLQ��5%'���
DQG�WKH����DPLQR�DFLGV�FRQQHFWHG�WR�WKH�VSLNH�SURWHLQ�VKRZHG�DQ�LQFUHDVHG�DIILQLW\�IRU�WKH�DQJLRWHQVLQ�
FRQYHUWLQJ�HQ]\PH����$&(���UHFHSWRU��ERRVWLQJ�WUDQVPLVVLELOLW\>�����@�
$�UHFHQW�UHSRUW�SUHVHQWHG�E\�'HMQLUDWWLVDL�HW�DO>��@�FRPSDUHG�QHXWUDOL]DWLRQ�WLWHUV�RI�WKH�6$56�&R9���

2PLFURQ�YDULDQW�ZLWK�WKH�WLWHUV�RI�WKH�9LFWRULD��%HWD��DQG�'HOWD�YDULDQWV>�����@��6HUD�ZHUH�DFTXLUHG�IURP�
LQGLYLGXDOV�ZKR�UHFHLYHG�WKH�$VWUD=HQHFD�RU�3IL]HU�YDFFLQH��ERWK�RI�ZKLFK�ZHUH�DGPLQLVWHUHG�LQ�WZR�
GRVHV>�����@��$FFRUGLQJ�WR�WKH�ILQGLQJV��WKHUH�ZDV�D�FRQVLGHUDEOH�GHFUHDVH�LQ�QHXWUDOL]DWLRQ�WLWHUV��ZLWK�
HYLGHQFH�WKDW�VRPH�LQGLYLGXDOV�ZHUH�XQDEOH�WR�QHXWUDOL]H�DW�DOO��WKLV�FDQ�OHDG�WR�EUHDNWKURXJK�YDFFLQH�
LQIHFWLRQV�LQ�SUHYLRXVO\�LQIHFWHG�SDWLHQWV�RU�WKRVH�ZKR�FRPSOHWHG�GRXEOH�GRVHV�RI�YDFFLQDWLRQ>�����@�
$OWKRXJK�WKH�DPLQR�DFLG�VHTXHQFH�RI�WKH�2PLFURQ�VSLNH�SURWHLQ�FDQ�EH�DOWHUHG�E\�QLQH�GLIIHUHQW�

PXWDWLRQV��6��1���.��6��*���6��6��6���1��6��7����.��6��(���$��6��4���5��6��*���6��6��4���5��DQG�6��
1���<��� WKH� UHVHDUFK� IRXQG� WKDW�DQWLERGLHV�FDQ�VWLOO�DGKHUH� WR� WKH�PXWDWHG�VSLNH�SURWHLQ>��@��7KH�
2PLFURQ�YDULDQW�PXWDWLRQV�GR�QRW�VKRZ�DQ\�VWUXFWXUDO�FKDQJHV�WKDW�ZRXOG�VXJJHVW�DQWLERG\�HYDVLRQ��
QHYHUWKHOHVV��DOWHUDWLRQV�LQ�DPLQR�DFLG�DWWDFKPHQWV�WR�YDULRXV�ORFDWLRQV�RI�WKH�ELQGLQJ�VLWH�FDQ�FDXVH�
LQWHUIHUHQFH�ZKHQ�HQJDJLQJ�ZLWK�DQWLERGLHV>��@�

0XWDWLRQV
$SSUR[LPDWHO\����PXWDWLRQV�LQ�WKH�YLUDO�VSLNH�SURWHLQ�KDYH�EHHQ�GLVFRYHUHG��LQFOXGLQJ�WKUHH�VPDOO�
GHOHWLRQV�DQG�RQH�VPDOO�LQVHUWLRQ>�@��5RXJKO\�KDOI�RI�WKH�PXWDWLRQV�DIIHFW�WKH�5%'��ZKLFK�VHUYHV�DV�WKH�
YLUXV
V�SULQFLSDO�VLWH�RI�LQWHUDFWLRQ�RI�WKH�YLUXV�ZLWK�KXPDQ�FHOOV�DQG�WKH�WDUJHW�SURWHLQ�IRU�VHYHUDO�
FXUUHQW�&29,'����YDFFLQHV>����@��3UHYLRXVO\��PDQ\�6$56�&R9���YDULDQW� VWUDLQV� UHYHDOHG�GLVWLQFW�
PXWDWLRQV��KRZHYHU�� WKH�2PLFURQ�YDULDQW� VKRZV�QXPHURXV� W\SHV�RI�PXWDWLRQV�� DV�ZHOO� DV�QRYHO�
PXWDWLRQV>��@��$OWKRXJK�WKH�DFWXDO�RULJLQ�RI�2PLFURQ�LV�XQNQRZQ��QXPHURXV�SRVVLELOLWLHV�DUH�QRZ�
EHLQJ�SXUVXHG��LQFOXGLQJ�HYROXWLRQ�LQ�DQLPDO�UHVHUYRLUV�DQG�KXPDQ�UHLQIHFWLRQ��RU�FR�LQIHFWLRQ�ZLWK�
VHDVRQDO�KXPDQ�FRURQDYLUXVHV��+&R9V���VXFK�DV�+&R9����(>�����@��&KURQLFDOO\�LQIHFWHG�LQGLYLGXDOV�
DUH�VXJJHVWHG�WR�EH�WKH�VRXUFH�RI�RULJLQ��DV�HYLGHQFHG�E\�YLUDO�VHTXHQFLQJ>��@��$GGLWLRQDO�UHVHDUFK�
UHYHDOHG�WKDW�ZKHQ�IDFHG�ZLWK�D�VWURQJ�LPPXQH�UHVSRQVH��6$56�&R9���PD\�DFTXLUH�WKH�DELOLW\�WR�DYRLG�
DQWLERGLHV�WKURXJK�WZR�GHOHWLRQV�LQ�WKH�1�WHUPLQDO�GRPDLQ�DQG�D�PXWDWLRQ�LQ�WKH�VSLNH�SURWHLQ>��@��
)LQDOO\��LW�KDV�EHHQ�SURSRVHG�WKDW�QDWXUDO�VHOHFWLRQ�FDQ�DULVH�DV�D�UHVXOW�RI�PXWDWLRQV�WKDW�LQFUHDVH�YLUDO�
LQIHFWLYLW\�� DQWLERG\� UHVLVWDQFH�� DQG�YDFFLQH�EUHDNWKURXJK>��������@��(YROXWLRQDU\�GHVFHQW� RI� WKH�
2PLFURQ�OLQHDJHV�VKRZHG�WKDW�PXWDWLRQV�DURVH�XQGHU�VHOHFWLRQ�SUHVVXUH�GXH�WR�DQWLERGLHV�HOLFLWHG�E\�
LQIHFWLRQ��YDFFLQDWLRQ��RU�ERWK��LQ�WKH�KXPDQ�SRSXODWLRQ�RQ�D�ODUJH�VFDOH��$V�RI�)HEUXDU\�������WKH�
2PLFURQ�YDULDQW�KDV�PXWDWHG�LQWR�WKUHH�OLQHDJHV��%$����%$����DQG�%$����$�VXE�OLQHDJH�RI�%$���ZLWK�DQ�
5���.�VXEVWLWXWLRQ�LQ�WKH�VSLNH�SURWHLQ�LV�FODVVLILHG�DV�%$������%$���HPHUJHG�ILUVW��ZKLFK�ZDV�IROORZHG�
E\�%$���DQG�%$����/LNH�%$����WKH�HDUOLHU�VWUDLQV�RI�%$����%$����DQG�%$����ZHUH�GHWHFWHG�LQ�WKH�*DXWHQJ�
3URYLQFH�LQ�6RXWK�$IULFD��,W�WKXV�VXJJHVWV�WKDW�WKH�GLYHUVLILFDWLRQ�RI�2PLFURQ�RFFXUUHG�LQ�6RXWK�$IULFD��
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$OWKRXJK�%$���LV�VSUHDGLQJ�TXLFNHU�WKDQ�%$����WKH�%$���OLQHDJH�KDV�EHFRPH�PRUH�SURPLQHQW�LQ�VHYHUDO�
QDWLRQV�DIWHU�-DQXDU\�������7KH�JHQHWLF�VHTXHQFH�LQ�WKH�VSLNH�SURWHLQ�RI�WKH�%$���OLQHDJH�GLIIHUV�IURP�WKH�
%$���OLQHDJH�VXJJHVWLQJ�LW�PD\�FRQIHU�JUHDWHU�LPPXQH�UHVLVWDQFH�DJDLQVW�DQWLERGLHV>�����@�

&RQWDLQPHQW�VWUDWHJ\
7KH�8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ� �)'$��(PHUJHQF\�8VH�$XWKRUL]DWLRQ� �(8$��GLDJQRVWLF�
GHYHORSHU��'730��LGHQWLILHV�DQG�GHYHORSV�DVVD\V�FDSDEOH�RI�GLDJQRVLQJ�&29,'���>��@��+RZHYHU��GXH�
WR�D�QLQH�QXFOHRWLGH�GHOHWLRQ�LQ�WKH�1�JHQH��H[FOXVLYH�WR�WKH�2PLFURQ�YDULDQW��WKLV�VLQJOH�WDUJHW�WHVW�
NQRZQ�DV�WKH�UHYHUVH�WUDQVFULSWLRQ�SRO\PHUDVH�FKDLQ�UHDFWLRQ��57�3&5��RI�'730�LV�SUHGLFWHG�WR�IDLO��
UHVXOWLQJ�LQ�IDOVH�QHJDWLYH�ILQGLQJV�LQ�SDWLHQWV>��@��7KH�VSHFLILF�GHOHWLRQ�RI�QLQH�QXFOHRWLGHV�LV�XQLTXH�WR�
WKH�2PLFURQ�YDULDQW�DQG�SRVHV�D�SRWHQWLDO�GLDJQRVWLF�SUREOHP��DOWKRXJK�SUHYLRXVO\�GHWHFWHG�YDULDQWV�
VKRXOG�QRW�EH�DIIHFWHG>��@�
0XWDWLRQV�KDYH� WKH�SRWHQWLDO� WR� FKDQJH� WKH�DFFXUDF\�RI� WKHVH� WHVWV�� UHVXOWLQJ� LQ�XQSUHGLFWDEOH�

DQDO\WLFDO�SHUIRUPDQFH�FKDUDFWHULVWLFV�DQG�IDOVH�QHJDWLYH�UHVXOWV��8VLQJ�D�ZLGHO\�DYDLODEOH�FRPPHUFLDO�
DVVD\��D�*�WR�8�WUDQVYHUVLRQ��QXFOHRWLGH��������ZDV�IRXQG�LQ�WKH�6$56�&R9���(�JHQH�LQ�WKUHH�FDVHV�ZLWK�
ORZ�YLUDO�GHWHFWLRQ�HIILFLHQF\>��@��&XUUHQW�6$56�&R9���3&5�WHVWV�VWLOO�GHWHFW�WKH�2PLFURQ�YDULDQW>����@��
$FFRUGLQJ�WR�UHSRUWV��RQH�RI�WKH�WKUHH�WDUJHW�JHQHV�LV�QRW�GHWHFWHG�LQ�D�FRPPRQO\�XVHG�3&5�WHVW>�@��7KLV�
WDUJHWHG�JHQH� LV� UHIHUUHG�WR�DV�DQ�6�JHQH�GURSRXW�RU�6�JHQH� WDUJHW� IDLOXUH>�@��$V�D�UHVXOW��SHQGLQJ�
VHTXHQFLQJ�FRQILUPDWLRQ��WKLV�WHVW�FDQ�EH�XWLOL]HG�DV�D�PDUNHU�IRU�WKH�2PLFURQ�YDULDQW>�@��)XUWKHUPRUH��
WKH�)'$�LV�FRQWLQXLQJ�WR�DVVHVV�WKH�LPSDFW�RI�2PLFURQ�RQ�6$56�&R9���GLDJQRVWLF�WHVWV�LQ�SDUWQHUVKLS�
ZLWK�JRYHUQPHQW�DXWKRULWLHV�DQG�WHVW�SURGXFHUV>��@��7KH�)'$·V�FXUUHQW�LQYHVWLJDWLRQ�VKRZV�WKDW�WKH�
SHUIRUPDQFH�RI�VRPH�(8$�DXWKRUL]HG�PROHFXODU�WHVWV��L�H���3&5��PD\�EH�DIIHFWHG�E\�WKH�PXWDWLRQV�LQ�WKH�
6$56�&R9���2PLFURQ�YDULDQW>��@��$V�D�UHVSRQVH��WKH�)'$�KDV�FODVVLILHG�WKH�GLIIHUHQW�WHVWV�LQWR�WZR�
FDWHJRULHV��WKRVH�WKDW�DUH�SUHGLFWHG�WR�IDLO�WR�LGHQWLI\�WKH�2PLFURQ�YDULDQW�DQG�WKRVH�WKDW�DUH�H[SHFWHG�WR�
GHWHFW� WKH� YDULDQW� XVLQJ� D� XQLTXH� JHQH� GURSRXW� GHWHFWLRQ� SDWWHUQ>��@��,Q� DGGLWLRQ� WR�PROHFXODU�
GLDJQRVWLFV��L�H���3&5���HDUO\�HYLGHQFH�VXJJHVWV�WKDW�DQWLJHQ�WHVWV�FDQ�GHWHFW�WKH�6$56�&R9���2PLFURQ�
IRUP��DOWKRXJK�WKDW�VHQVLWLYLW\�PD\�EH�ORZ>��@�
7KHUH�LV�PXFK�WR�OHDUQ�DERXW�WKH�UHLQIHFWHG�SRSXODWLRQ�DQG�HIIHFWLYH�WUHDWPHQW�DQG�PDQDJHPHQW�

SURFHGXUHV�ZLWK�WKH�2PLFURQ�YDULDQW��ZKLFK�KDV�OHG�PDQ\�KHDOWKFDUH�SURYLGHUV�WR�GRXEW�H[LVWLQJ�
WUHDWPHQW�PRGDOLWLHV>��@��0D\HU�HW�DO>��@�FRQGXFWHG�D�UHFHQW�FDVH�VHULHV�LQYHVWLJDWLRQ�DIWHU�D�ULVH�LQ�
SHRSOH�ZLWK�PLOG�UHVSLUDWRU\�V\PSWRPV�RI�6$56�&R9���LQIHFWLRQV�LQ�WKH�:HVWHUQ�&DSH�SURYLQFH��$IWHU�
WKH�SDWLHQWV�UHFHLYHG�FRQILUPDWLRQ�RI�WKHLU�&29,'����XVLQJ�PROHFXODU�DVVD\V��WKH\�ZHUH�SODFHG�LQ�
LVRODWLRQ�DQG�UHTXLUHG�D�GDLO\�GLDU\�WR�UHFRUG�WKHLU�V\PSWRPV>��@��$�WRWDO�RI���SDWLHQWV�ZHUH�VWXGLHG��RI�
ZKLFK����RI�WKH���ZHUH�IXOO\�YDFFLQDWHG�ZLWK�D�UHVSHFWLYH�ERRVWHU�VKRW��DQG���RI�WKH���SUHVHQWHG�ZLWK�WKH�
2PLFURQ�JHQRPH�VHTXHQFH>��@��$OWKRXJK�WKH�VWXG\�UHSRUWHG�EUHDNWKURXJK�LQIHFWLRQV�H[SHULHQFHG�E\�
FRPSOHWHO\�YDFFLQDWHG�SDWLHQWV�DQG�VRPH�ZKR�KDG�DOVR� UHFHLYHG�D�ERRVWHU�YDFFLQH��DOO� FDVHV�KDG�
LQFUHDVHG�OHYHOV�RI�DQWLERGLHV�DJDLQVW�WKH�VSLNH�SURWHLQ��D�FRPPRQ�ILQGLQJ�LQ�SDWLHQWV�YDFFLQDWHG�ZLWK�D�
ERRVWHU�GRVH>�����@��'HVSLWH�WKH�LQDELOLW\�WR�JHW�DFFXUDWH�51$�YLUDO�ORDGV��LW�LV�K\SRWKHVL]HG�WKDW�WKHVH�
LQGLYLGXDOV�ZLOO�KDYH�DQ�LQFUHDVH� LQ�YLUDO� ORDGV��VXJJHVWLQJ�WKDW� WKH�2PLFURQ�YDULDQW�FRXOG�HYDGH�
YDFFLQH�LQGXFHG�LPPXQLW\>��@��,Q�DQRWKHU�VWXG\�RQ�QDLYH�LQGLYLGXDOV�IROORZLQJ�D�ERRVWHU�VKRW��WKLUG�
GRVH���D����IROG�UHGXFWLRQ�LQ�QHXWUDOL]LQJ�DFWLYLW\�DJDLQVW�2PLFURQ�ZDV�REVHUYHG��WKXV��WKH�ILQGLQJV�
VXJJHVW�WKH�QHHG�IRU�D�WKLUG�GRVH�YDFFLQDWLRQ�WR�SURYLGH�UREXVW�QHXWUDOL]LQJ�DQWLERG\�UHVSRQVHV�DJDLQVW�
WKH�2PLFURQ�YDULDQW>��@�
0RVW�&29,'����YDFFLQHV�KDYH�UHPDLQHG�VXFFHVVIXO�LQ�SUHYHQWLQJ�VHYHUH�&29,'�����KRVSLWDOL]DWLRQ��

DQG�GHDWK�IRU�DOO�SUHFHGLQJ�YDULDQWV��GXH�WR�7�FHOO� LPPXQH�UHVSRQVHV�EHLQJ�PRUH�VLJQLILFDQW�WKDQ�
DQWLERGLHV>�@��,Q�D�PDWFKHG�VWXG\�RI�PRUH�WKDQ������2PLFURQ�FDVHV�LQ�2QWDULR��WKH�ULVN�RI�KRVSLWDO�
L]DWLRQ�RU�GHDWK�ZDV�ORZHU�IRU�2PLFURQ�FDVHV�ZKHQ�FRPSDUHG�ZLWK�'HOWD�FDVHV>��@��,PSRUWDQWO\��WKH�
LPSOLFDWLRQV�RI�WKH�UHPDLQLQJ�2PLFURQ�PXWDWLRQV�DUH�XQNQRZQ��OHDYLQJ�D�JUHDW�GHDO�RI�DPELJXLW\�DERXW�
KRZ�WKH�FRPSOHWH�PL[�RI�GHOHWLRQV�DQG�PXWDWLRQV�PD\�DIIHFW�YLUDO�EHKDYLRU�DQG�YXOQHUDELOLW\�WR�QDWXUDO�
DQG�YDFFLQH�PHGLDWHG�LPPXQLW\>�@��)XUWKHUPRUH��D�EULHI�FOLQLFDO�FRXUVH�LQGLFDWHG�WKDW�IXOO\�YDFFLQDWHG�
SDWLHQWV�ZKR�KDG�UHFHLYHG�D�ERRVWHU�GRVH�UHWDLQHG�VXIILFLHQW�SURWHFWLRQ�DJDLQVW�VHYHUH�&29,'����
LQIHFWLRQV��WKXV��WKLV�VXSSRUWHG�WKH�FRQWLQXHG�XVH�RI�ERRVWHU�GRVHV�WR�KHOS�FRPEDW�WKH�VSUHDG�RI�WKH�
2PLFURQ�YDULDQW>�����@�
&29,'����KDV�SUHVHQWHG�GLIIHUHQW�OHVVRQV�DQG�FKDOOHQJHV�WR�YDULRXV�UHJLRQV�DQG�FRXQWULHV�RI�WKH�

ZRUOG�� DQG� ORQJ�WHUP�GDWD�ZLOO� EH�QHHGHG� WR� DVVHVV�YDFFLQH� HIILFDF\� LQ� WKH� IDFH�RI� WKH�SRWHQWLDO�
DSSHDUDQFH�RI�QRYHO�YDULDQWV�OLNH�2PLFURQ>��@��'HVSLWH�VRPH�HYLGHQFH�WKDW�YDFFLQDWLRQ�DORQH�PD\�QRW�
EH�HQRXJK�WR�SUHYHQW�V\PSWRPDWLF�LQIHFWLRQ��QRQ�SKDUPDFHXWLFDO�SUDFWLFHV�VXFK�DV�FRQWLQXHG�XVH�RI�
IDFH�PDVNV� LQ� WKH� SXEOLF� GHVSLWH� YDFFLQDWLRQ� DQG� ERRVWHU� VWDWXV� RI� WKH� YDFFLQH�� SURSHU� K\JLHQH�
SUHFDXWLRQV��DQG�VRFLDO�GLVWDQFLQJ��DV�ZHOO�DV�JHQRPLF�VXUYHLOODQFH��DUH�UHTXLUHG�WR�VXFFHVVIXOO\�FRPEDW�
WKLV�YDULDQW>�����@�

&21&/86,21
7KH�HPHUJHQFH�DQG�JOREDO�VSUHDG�RI�2PLFURQ��ZKLFK�PD\�EH�DQWLERG\�UHVLVWDQW�DQG�DSSHDUV�WR�EH�
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KLJKO\�WUDQVPLVVLEOH��HPSKDVL]H�WKH�LPSRUWDQFH�RI�JHQRPLF�VXUYHLOODQFH�LQ�FRQMXQFWLRQ�ZLWK�LPPXQH�
SURILOLQJ��5HGXFHG�DQWLERG\�WLWHUV�PD\�LPSDLU�WKH�DELOLW\�RI�YDFFLQHV�WR�SUHYHQW�LQIHFWLRQ��EXW�SURWHFWLRQ�
DJDLQVW�VHYHUH�GLVHDVH�LV�OLNHO\�WR�EH�PDLQWDLQHG��7R�DYRLG�RU�PLQLPL]H�IXUWKHU�VSUHDG�DQG�PXWDWLRQV��
SUHYHQWLYH�PHDVXUHV�VXFK�DV�DGHTXDWH�SDWLHQW�FDUH�PDQDJHPHQW��HDUO\�GHWHFWLRQ�RI�VXVSLFLRXV�FDVHV��
RXWEUHDN�WUDFLQJ��LVRODWLRQ�SURWRFROV�IRU�WKH�LQIHFWHG��FRQWLQXHG�DGKHUHQFH�WR�VRFLDO�GLVWDQFLQJ��ZHDULQJ�
D�IDFH�PDVN��DQG�YDFFLQDWLRQ�PXVW�EH�DFFHSWHG�E\�WKH�SXEOLF�DQG�HQFRXUDJHG�E\�SXEOLF�KHDOWK�SURIHV�
VLRQDOV��JRYHUQPHQW�RIILFLDOV��DQG�FRPPXQLW\�OHDGHUV�

)227127(6
$XWKRU�FRQWULEXWLRQV��6DQ\DROX�$��0DULQNRYLF�$��3UDNDVK�6��+DLGHU�1��:LOOLDPV�0��2NRULH�&��%DGDUX�2�DQG�6PLWK�6�
FRQWULEXWHG�WR�WKH�GHVLJQ��ZULWLQJ�DQG�ILQDO�DSSURYDO�RI�WKH�PDQXVFULSW�

&RQIOLFW�RI�LQWHUHVW�VWDWHPHQW��7KH�DXWKRUV�KDYH�QR�FRQIOLFW�RI�LQWHUHVW�WR�WKLV�PDQXVFULSW�

2SHQ�$FFHVV��7KLV�DUWLFOH�LV�DQ�RSHQ�DFFHVV�DUWLFOH�WKDW�ZDV�VHOHFWHG�E\�DQ�LQ�KRXVH�HGLWRU�DQG�IXOO\�SHHU�UHYLHZHG�E\�
H[WHUQDO�UHYLHZHUV��,W�LV�GLVWULEXWHG�LQ�DFFRUGDQFH�ZLWK�WKH�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�1RQ&RPPHUFLDO��&&�%<�
1&������OLFHQVH��ZKLFK�SHUPLWV�RWKHUV�WR�GLVWULEXWH��UHPL[��DGDSW��EXLOG�XSRQ�WKLV�ZRUN�QRQ�FRPPHUFLDOO\��DQG�OLFHQVH�
WKHLU�GHULYDWLYH�ZRUNV�RQ�GLIIHUHQW�WHUPV��SURYLGHG�WKH�RULJLQDO�ZRUN�LV�SURSHUO\�FLWHG�DQG�WKH�XVH�LV�QRQ�
FRPPHUFLDO��6HH��KWWSV���FUHDWLYHFRPPRQV�RUJ�/LFHQVHV�E\�QF�����

&RXQWU\�7HUULWRU\�RI�RULJLQ��1LJHULD

25&,'�QXPEHU��$GHNXQOH�6DQ\DROX�������������������;��$OHNVDQGUD�0DULQNRYLF����������������������6WHSKDQLH�3UDNDVK�
���������������������1DIHHV�+DLGHU����������������������0DUWLQD�:LOOLDPV����������������������&KXNX�2NRULH������
����������������2ODQUHZDMX�%DGDUX����������������������6WHOOD�6PLWK���������������������

6�(GLWRU��*DR�&&�
/�(GLWRU��$�
3�(GLWRU��*DR�&&

5()(5(1&(6
:RUOG�+HDOWK�2UJDQL]DWLRQ����8SGDWH�RQ�2PLFURQ��>FLWHG����'HFHPEHU�����@��,Q��:RUOG�+HDOWK�2UJDQL]DWLRQ�>,QWHUQHW@��
$YDLODEOH�IURP��KWWSV���ZZZ�ZKR�LQW�QHZV�LWHP������������XSGDWH�RQ�RPLFURQ

������

.DULP�66$��.DULP�4$��2PLFURQ�6$56�&R9���YDULDQW��D�QHZ�FKDSWHU�LQ�WKH�&29,'����SDQGHPLF��/DQFHW������������
����������>30,'�����������'2,����������6��������������������@

������

&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ����6FLHQFH�EULHI��2PLFURQ��%����������YDULDQW��>FLWHG����-DQXDU\�����@��,Q��
&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�>,QWHUQHW@��$YDLODEOH�IURP��KWWSV���ZZZ�FGF�JRY�FRURQDYLUXV������
QFRY�VFLHQFH�VFLHQFH�EULHIV�VFLHQWLILF�EULHI�RPLFURQ�YDULDQW�KWPO
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*,6$,'����7UDFNLQJ�RI�YDULDQWV��>FLWHG����-DQXDU\�����@��,Q��*,6$,'�>,QWHUQHW@��$YDLODEOH�IURP��
KWWSV���ZZZ�JLVDLG�RUJ�KFRY���YDULDQWV�

������
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$YDLODEOH�IURP��KWWSV���ZZZ�PHGVFDSH�FRP�YLHZDUWLFOH�������"VSRQ ��	XDF ������3.	LPS,' �������	VVR WUXH	I
DI �	VUF :1/BPGSOVB������BPVFSHGLWBIPHG
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5R\�0����0RVW�UHSRUWHG�86�2PLFURQ�FDVHV�KDYH�KLW�WKH�IXOO\�YDFFLQDWHG��&'&��>FLWHG����-DQXDU\�����@��,Q��0HGVFDSH�
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(XURSHDQ�&HQWUH�IRU�'LVHDVH�3UHYHQWLRQ�DQG�&RQWURO����7KUHDW�$VVHVVPHQW�%ULHI��,PSOLFDWLRQV�RI�WKH�HPHUJHQFH�DQG�
VSUHDG�RI�WKH�6$56�&R9���%���������YDULDQW�RI�FRQFHUQ��2PLFURQ���IRU�WKH�(8�(($��>FLWHG����-DQXDU\�����@��,Q��
(XURSHDQ�&HQWUH�IRU�'LVHDVH�3UHYHQWLRQ�DQG�&RQWURO�>,QWHUQHW@��$YDLODEOH�IURP��
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VWUDLQ��>FLWHG����'HFHPEHU�����@��,Q��86$�7RGD\�>,QWHUQHW@��$YDLODEOH�IURP��
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