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��� 7KHUDSHXWLF LQGLFDWLRQV
+\SHUWHQVLRQ
7UHDWPHQW�RI�K\SHUWHQVLRQ�

+HDUW�)DLOXUH
7UHDWPHQW�RI�V\PSWRPDWLF�KHDUW�IDLOXUH�

$FXWH�0\RFDUGLDO�,QIDUFWLRQ
6KRUW�WHUP����ZHHNV��WUHDWPHQW�RI�KDHPRG\QDPLFDOO\�VWDEOH�SDWLHQWV�ZLWKLQ����KRXUV�RI�DQ�DFXWH
P\RFDUGLDO�LQIDUFWLRQ�

5HQDO�&RPSOLFDWLRQV�RI�'LDEHWHV�0HOOLWXV
7UHDWPHQW�RI�UHQDO�GLVHDVH�LQ�K\SHUWHQVLYH�SDWLHQWV�ZLWK�7\SH���GLDEHWHV�PHOOLWXV�DQG�LQFLSLHQW�QHSKURSDWK\�

��� 3RVRORJ\�DQG�PHWKRG�RI DGPLQLVWUDWLRQ
0HWKRG�RI�DGPLQLVWUDWLRQ

/LVLQRSULO�VKRXOG�EH�DGPLQLVWHUHG�RUDOO\�LQ�D�VLQJOH�GDLO\�GRVH��$V�ZLWK�DOO�RWKHU PHGLFDWLRQ�WDNHQ�RQFH�
GDLO\��/LVLQRSULO�VKRXOG�EH�WDNHQ�DW�DSSUR[LPDWHO\�WKH�VDPH�WLPH�HDFK�GD\��7KH�DEVRUSWLRQ�RI�/LVLQRSULO�
WDEOHWV�LV�QRW�DIIHFWHG�E\�IRRG�

7KH�GRVH�VKRXOG�EH�LQGLYLGXDOL]HG�DFFRUGLQJ�WR�SDWLHQW�SURILOH�DQG�EORRG�SUHVVXUH�UHVSRQVH��

3RVRORJ\

+\SHUWHQVLRQ

/LVLQRSULO�PD\�EH�XVHG�DV�PRQRWKHUDS\�RU�LQ�FRPELQDWLRQ�ZLWK�RWKHU�FODVVHV�RI�DQWLK\SHUWHQVLYH�WKHUDS\�
�VHH�6HFWLRQV���������������DQG�������

6WDUWLQJ�GRVH

,Q�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�WKH�XVXDO�UHFRPPHQGHG�VWDUWLQJ�GRVH�LV����PJ��3DWLHQWV�ZLWK�D�VWURQJO\�
DFWLYDWHG�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP��LQ�SDUWLFXODU��UHQRYDVFXODU�K\SHUWHQVLRQ��VDOW�DQG��RU�
YROXPH�GHSOHWLRQ��FDUGLDF�GHFRPSHQVDWLRQ��RU�VHYHUH�K\SHUWHQVLRQ��PD\�H[SHULHQFH�DQ�H[FHVVLYH�EORRG�
SUHVVXUH�IDOO�IROORZLQJ�WKH�LQLWLDO�GRVH��$�VWDUWLQJ�GRVH�RI�������PJ�LV�UHFRPPHQGHG�LQ�VXFK�SDWLHQWV�DQG�
WKH�LQLWLDWLRQ�RI�WUHDWPHQW�VKRXOG�WDNH�SODFH�XQGHU�PHGLFDO�VXSHUYLVLRQ��$�ORZHU�VWDUWLQJ�GRVH�LV�UHTXLUHG�LQ�
WKH�SUHVHQFH�RI�UHQDO�LPSDLUPHQW��VHH�7DEOH���EHORZ��

0DLQWHQDQFH�GRVH

7KH�XVXDO�HIIHFWLYH�PDLQWHQDQFH�GRVDJH�LV����PJ�DGPLQLVWHUHG�LQ�D�VLQJOH�GDLO\�GRVH��,Q�JHQHUDO��LI�WKH�
GHVLUHG�WKHUDSHXWLF�HIIHFW�FDQQRW�EH�DFKLHYHG�LQ�D�SHULRG�RI���WR���ZHHNV�RQ�D�FHUWDLQ�GRVH�OHYHO��WKH�GRVH�
FDQ�EH�IXUWKHU�LQFUHDVHG��7KH�PD[LPXP�GRVH�XVHG�LQ�ORQJ�WHUP��FRQWUROOHG�FOLQLFDO�WULDOV�ZDV����PJ�GD\�

'LXUHWLF�7UHDWHG�3DWLHQWV

6\PSWRPDWLF�K\SRWHQVLRQ�PD\�RFFXU�IROORZLQJ�LQLWLDWLRQ�RI�WKHUDS\�ZLWK�/LVLQRSULO��7KLV�LV�PRUH�OLNHO\�LQ�
SDWLHQWV�ZKR�DUH�EHLQJ�WUHDWHG�FXUUHQWO\�ZLWK�GLXUHWLFV��&DXWLRQ�LV�UHFRPPHQGHG�WKHUHIRUH�VLQFH�WKHVH�



SDWLHQWV�PD\�EH�YROXPH�DQG�RU�VDOW�GHSOHWHG��,I�SRVVLEOH��WKH�GLXUHWLF�VKRXOG�EH�GLVFRQWLQXHG���WR���GD\V�
EHIRUH�EHJLQQLQJ�WKHUDS\�ZLWK�/LVLQRSULO��,Q�K\SHUWHQVLYH�SDWLHQWV�LQ�ZKRP�WKH�GLXUHWLF�FDQQRW�EH�
GLVFRQWLQXHG��WKHUDS\�ZLWK�/LVLQRSULO�VKRXOG�EH�LQLWLDWHG�ZLWK�D���PJ�GRVH��5HQDO�IXQFWLRQ�DQG�VHUXP
SRWDVVLXP�VKRXOG�EH�PRQLWRUHG��7KH�VXEVHTXHQW�GRVDJH�RI�/LVLQRSULO�VKRXOG�EH�DGMXVWHG�DFFRUGLQJ�WR�
EORRG�SUHVVXUH�UHVSRQVH��,I�UHTXLUHG��GLXUHWLF�WKHUDS\�PD\�EH�UHVXPHG��VHH�VHFWLRQ�����DQG�VHFWLRQ������

'RVDJH�$GMXVWPHQW�LQ�5HQDO�,PSDLUPHQW

'RVDJH�LQ�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW�VKRXOG�EH�EDVHG�RQ�FUHDWLQLQH�FOHDUDQFH�DV�RXWOLQHG�LQ�7DEOH���
EHORZ�

7DEOH���'RVDJH�DGMXVWPHQW�LQ�UHQDO�LPSDLUPHQW�

&UHDWLQLQH�&OHDUDQFH��PO�PLQ� 6WDUWLQJ�'RVH��PJ�GD\�

/HVV�WKDQ����PO�PLQ��LQFOXGLQJ�SDWLHQWV�RQ�GLDO\VLV� ����PJ

������PO�PLQ ������PJ

������PO�PLQ �����PJ
�'RVDJH�DQG�RU�IUHTXHQF\�RI�DGPLQLVWUDWLRQ�VKRXOG�EH�DGMXVWHG�GHSHQGLQJ�RQ�WKH�EORRG�SUHVVXUH�UHVSRQVH�

7KH�GRVDJH�PD\�EH�WLWUDWHG�XSZDUG�XQWLO�EORRG�SUHVVXUH�LV�FRQWUROOHG�RU�WR�D�PD[LPXP�RI����PJ�GDLO\�

8VH�LQ�+\SHUWHQVLYH�3DHGLDWULF�3DWLHQWV�DJHG������\HDUV

7KH�UHFRPPHQGHG�LQLWLDO�GRVH�LV�����PJ�RQFH�GDLO\�LQ�SDWLHQWV����WR�����NJ��DQG���PJ�RQFH�GDLO\�LQ�SDWLHQWV�
����NJ��7KH�GRVDJH�VKRXOG�EH�LQGLYLGXDOO\�DGMXVWHG�WR�D�PD[LPXP�RI����PJ�GDLO\�LQ�SDWLHQWV�ZHLJKLQJ����
WR�����NJ��DQG����PJ�LQ�SDWLHQWV�����NJ��'RVHV�DERYH������PJ�NJ��RU�LQ�H[FHVV�RI����PJ��KDYH�QRW�EHHQ�
VWXGLHG�LQ�SDHGLDWULF�SDWLHQWV��VHH�VHFWLRQ������

,Q�FKLOGUHQ�ZLWK�GHFUHDVHG�UHQDO�IXQFWLRQ��D�ORZHU�VWDUWLQJ�GRVH�RU�LQFUHDVHG�GRVLQJ�LQWHUYDO�VKRXOG�EH�
FRQVLGHUHG�

+HDUW�)DLOXUH

,Q�SDWLHQWV�ZLWK�V\PSWRPDWLF�KHDUW�IDLOXUH��/LVLQRSULO�VKRXOG�EH�XVHG�DV�DGMXQFWLYH�WKHUDS\�WR�GLXUHWLFV�DQG��
ZKHUH�DSSURSULDWH��GLJLWDOLV�RU�EHWD�EORFNHUV��/LVLQRSULO�PD\�EH�LQLWLDWHG�DW�D�VWDUWLQJ�GRVH�RI�����PJ�RQFH�D�
GD\��ZKLFK�VKRXOG�EH�DGPLQLVWHUHG�XQGHU�PHGLFDO�VXSHUYLVLRQ�WR�GHWHUPLQH�WKH�LQLWLDO�HIIHFW�RQ�WKH�EORRG�
SUHVVXUH��7KH�GRVH�RI�/LVLQRSULO�VKRXOG�EH�LQFUHDVHG�

� %\�LQFUHPHQWV�RI�QR�JUHDWHU�WKDQ����PJ

� $W�LQWHUYDOV�RI�QR�OHVV�WKDQ���ZHHNV

� 7R�WKH�KLJKHVW�GRVH�WROHUDWHG�E\�WKH�SDWLHQW�XS�WR�D�PD[LPXP�RI����PJ�RQFH�GDLO\

'RVH�DGMXVWPHQW�VKRXOG�EH�EDVHG�RQ�WKH�FOLQLFDO�UHVSRQVH�RI�LQGLYLGXDO�SDWLHQWV�

3DWLHQWV�DW�KLJK�ULVN�RI�V\PSWRPDWLF�K\SRWHQVLRQ�H�J��SDWLHQWV�ZLWK�VDOW�GHSOHWLRQ ZLWK�RU�ZLWKRXW�
K\SRQDWUDHPLD��SDWLHQWV�ZLWK�K\SRYRODHPLD�RU�SDWLHQWV�ZKR�KDYH�EHHQ�UHFHLYLQJ�YLJRURXV�GLXUHWLF�WKHUDS\�
VKRXOG�KDYH�WKHVH�FRQGLWLRQV�FRUUHFWHG��LI�SRVVLEOH��SULRU�WR�WKHUDS\�ZLWK�/LVLQRSULO��5HQDO�IXQFWLRQ�DQG�
VHUXP�SRWDVVLXP�VKRXOG�EH�PRQLWRUHG��VHH�VHFWLRQ������

$FXWH�0\RFDUGLDO�,QIDUFWLRQ

3DWLHQWV�VKRXOG�UHFHLYH��DV�DSSURSULDWH��WKH�VWDQGDUG�UHFRPPHQGHG�WUHDWPHQWV�VXFK�DV�WKURPERO\WLFV��
DVSLULQ��DQG�EHWD�EORFNHUV��,QWUDYHQRXV�RU�WUDQVGHUPDO�JO\FHU\O�WULQLWUDWH�PD\�EH�XVHG�WRJHWKHU�ZLWK�
/LVLQRSULO�

6WDUWLQJ�GRVH��ILUVW���GD\V�DIWHU�LQIDUFWLRQ�

7UHDWPHQW�ZLWK�/LVLQRSULO�PD\�EH�VWDUWHG�ZLWKLQ����KRXUV�RI�WKH�RQVHW�RI�V\PSWRPV��7UHDWPHQW�VKRXOG�QRW�
EH�VWDUWHG�LI�V\VWROLF�EORRG�SUHVVXUH�LV�ORZHU�WKDQ�����PP�+J��7KH�ILUVW�GRVH�RI�/LVLQRSULO�LV���PJ�JLYHQ�
RUDOO\��IROORZHG�E\���PJ�DIWHU����KRXUV�����PJ�DIWHU����KRXUV�DQG�WKHQ����PJ�RQFH�GDLO\��3DWLHQWV�ZLWK�D�
ORZ�V\VWROLF�EORRG�SUHVVXUH������PP�+J�RU�OHVV��ZKHQ�WUHDWPHQW�LV�VWDUWHG�RU�GXULQJ�WKH�ILUVW���GD\V�DIWHU�
WKH�LQIDUFWLRQ�VKRXOG�EH�JLYHQ�D�ORZHU�GRVH�� ����PJ�RUDOO\��VHH�VHFWLRQ������



,Q�FDVHV�RI�UHQDO�LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH�����PO�PLQ���WKH�LQLWLDO�/LVLQRSULO�GRVDJH�VKRXOG�EH�
DGMXVWHG�DFFRUGLQJ�WR�WKH�SDWLHQW
V�FUHDWLQLQH�FOHDUDQFH��VHH�7DEOH����

0DLQWHQDQFH�GRVH

7KH�PDLQWHQDQFH�GRVH�LV����PJ�RQFH�GDLO\��,I�K\SRWHQVLRQ�RFFXUV��V\VWROLF�EORRG�SUHVVXUH�OHVV�WKDQ�RU�HTXDO�
WR�����PP�+J��D�GDLO\�PDLQWHQDQFH�GRVH�RI���PJ�PD\�EH�JLYHQ�ZLWK�WHPSRUDU\�UHGXFWLRQV�WR�����PJ�LI�
QHHGHG��,I�SURORQJHG�K\SRWHQVLRQ�RFFXUV��V\VWROLF�EORRG�SUHVVXUH�OHVV�WKDQ����PP�+J�IRU�PRUH�WKDQ���KRXU��
/LVLQRSULO�VKRXOG�EH�ZLWKGUDZQ�

7UHDWPHQW�VKRXOG�FRQWLQXH�IRU���ZHHNV�DQG�WKHQ�WKH�SDWLHQW�VKRXOG�EH�UH�HYDOXDWHG��3DWLHQWV�ZKR�GHYHORS�
V\PSWRPV�RI�KHDUW�IDLOXUH�VKRXOG�FRQWLQXH�ZLWK�/LVLQRSULO��VHH�VHFWLRQ������

5HQDO�&RPSOLFDWLRQV�RI�'LDEHWHV�0HOOLWXV

,Q�K\SHUWHQVLYH�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�PHOOLWXV�DQG�LQFLSLHQW�QHSKURSDWK\��WKH�GRVH�LV����PJ�
/LVLQRSULO�RQFH�GDLO\�ZKLFK�FDQ�EH�LQFUHDVHG�WR����PJ�RQFH�GDLO\��LI�QHFHVVDU\��WR�DFKLHYH�D�VLWWLQJ�GLDVWROLF�
EORRG�SUHVVXUH�EHORZ����PP�+J�

,Q�FDVHV�RI�UHQDO�LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH�����PO�PLQ���WKH�LQLWLDO�/LVLQRSULO�GRVDJH�VKRXOG�EH�
DGMXVWHG�DFFRUGLQJ�WR�WKH�SDWLHQW
V�FUHDWLQLQH�FOHDUDQFH��VHH�7DEOH����

3DHGLDWULF�SRSXODWLRQ

7KHUH�LV�OLPLWHG�HIILFDF\�DQG�VDIHW\�H[SHULHQFH�LQ�K\SHUWHQVLYH�FKLOGUHQ�!��\HDUV�ROG��EXW�QR�H[SHULHQFH�LQ�
RWKHU�LQGLFDWLRQV��VHH�VHFWLRQ�������/LVLQRSULO�LV�QRW�UHFRPPHQGHG�LQ�FKLOGUHQ�LQ�RWKHU�LQGLFDWLRQV�WKDQ�
K\SHUWHQVLRQ�

/LVLQRSULO�LV�QRW�UHFRPPHQGHG�LQ�FKLOGUHQ�EHORZ�WKH�DJH�RI����RU�LQ�FKLOGUHQ�ZLWK�VHYHUH�UHQDO�LPSDLUPHQW�
�*)5����PO�PLQ�����P���VHH�VHFWLRQ������

��� &RQWUDLQGLFDWLRQV

� +\SHUVHQVLWLYLW\�WR�/LVLQRSULO��WR�DQ\�RI�WKH�H[FLSLHQWV�RU�DQ\�RWKHU�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH��$&(��
LQKLELWRU�OLVWHG�LQ�VHFWLRQ�����

� +LVWRU\�RI�DQJLRHGHPD�DVVRFLDWHG�ZLWK�SUHYLRXV�$&(�LQKLELWRU�WKHUDS\

� +HUHGLWDU\�RU�LGLRSDWKLF�DQJLRHGHPD�

� 6HFRQG�DQG�WKLUG�WULPHVWHU�RI�SUHJQDQF\��VHH�VHFWLRQV�����DQG�������7KH�FRQFRPLWDQW�XVH�RI�/LVLQRSULO�ZLWK
DOLVNLUHQ�FRQWDLQLQJ�SURGXFWV�LV�FRQWUDLQGLFDWHG�LQ�SDWLHQWV�ZLWK�GLDEHWHV�PHOOLWXV�RU�UHQDO�LPSDLUPHQW�
�*)5������PO�PLQ������P����VHH�6HFWLRQV�����DQG������

� &RQFRPLWDQW�XVH�ZLWK�VDFXELWULO�YDOVDUWDQ�WKHUDS\��/LVLQRSULO�PXVW�QRW�EH�LQLWLDWHG�HDUOLHU�WKDQ����KRXUV�
DIWHU�WKH�ODVW�GRVH�RI�VDFXELWULO�YDOVDUWDQ��VHH�DOVR�VHFWLRQV�����DQG������

��� 6SHFLDO�ZDUQLQJV�DQG�SUHFDXWLRQV�IRU XVH
6\PSWRPDWLF�+\SRWHQVLRQ

6\PSWRPDWLF�K\SRWHQVLRQ�LV�VHHQ�UDUHO\�LQ�XQFRPSOLFDWHG�K\SHUWHQVLYH�SDWLHQWV��,Q�K\SHUWHQVLYH�SDWLHQWV�
UHFHLYLQJ�/LVLQRSULO��K\SRWHQVLRQ�LV PRUH�OLNHO\�WR�RFFXU�LI�WKH�SDWLHQW�KDV�EHHQ�YROXPH�GHSOHWHG�H�J��E\�
GLXUHWLF�WKHUDS\��GLHWDU\�VDOW�UHVWULFWLRQ��GLDO\VLV��GLDUUKRHD�RU�YRPLWLQJ��RU�KDV�VHYHUH�UHQLQ�GHSHQGHQW�
K\SHUWHQVLRQ��VHH�VHFWLRQ�����DQG�VHFWLRQ�������,Q�SDWLHQWV�ZLWK�KHDUW�IDLOXUH� ZLWK�RU�ZLWKRXW�DVVRFLDWHG�
UHQDO�LQVXIILFLHQF\��V\PSWRPDWLF�K\SRWHQVLRQ�KDV�EHHQ�REVHUYHG��7KLV�LV�PRVW�OLNHO\�WR�RFFXU�LQ�WKRVH�
SDWLHQWV�ZLWK�PRUH�VHYHUH�GHJUHHV�RI�KHDUW�IDLOXUH��DV�UHIOHFWHG�E\�WKH�XVH�RI�KLJK�GRVHV�RI�ORRS�GLXUHWLFV��
K\SRQDWUDHPLD�RU�IXQFWLRQDO�UHQDO�LPSDLUPHQW��,Q�SDWLHQWV�DW�LQFUHDVHG�ULVN�RI�V\PSWRPDWLF�K\SRWHQVLRQ��
LQLWLDWLRQ�RI�WKHUDS\�DQG�GRVH�DGMXVWPHQW�VKRXOG�EH�FORVHO\�PRQLWRUHG��6LPLODU�FRQVLGHUDWLRQV�DSSO\�WR�
SDWLHQWV�ZLWK�LVFKDHPLF�KHDUW�RU�FHUHEURYDVFXODU�GLVHDVH�LQ�ZKRP�DQ�H[FHVVLYH�IDOO�LQ�EORRG�SUHVVXUH�FRXOG�
UHVXOW�LQ�D�P\RFDUGLDO�LQIDUFWLRQ�RU�FHUHEURYDVFXODU�DFFLGHQW�



,I�K\SRWHQVLRQ�RFFXUV��WKH�SDWLHQW�VKRXOG�EH�SODFHG�LQ�WKH�VXSLQH�SRVLWLRQ�DQG��LI�QHFHVVDU\��VKRXOG�UHFHLYH�
DQ�LQWUDYHQRXV�LQIXVLRQ�RI�QRUPDO�VDOLQH��$ WUDQVLHQW�K\SRWHQVLYH�UHVSRQVH�LV�QRW�D�FRQWUDLQGLFDWLRQ�WR�
IXUWKHU�GRVHV��ZKLFK�FDQ�EH�JLYHQ�XVXDOO\�ZLWKRXW�GLIILFXOW\�RQFH�WKH�EORRG�SUHVVXUH�KDV�LQFUHDVHG�DIWHU�
YROXPH�H[SDQVLRQ�

,Q�VRPH�SDWLHQWV�ZLWK�KHDUW�IDLOXUH�ZKR�KDYH�QRUPDO�RU�ORZ�EORRG�SUHVVXUH��DGGLWLRQDO�ORZHULQJ�RI�V\VWHPLF�
EORRG�SUHVVXUH�PD\�RFFXU�ZLWK�/LVLQRSULO��7KLV�HIIHFW�LV�DQWLFLSDWHG�DQG�LV�QRW�XVXDOO\�D�UHDVRQ�WR�
GLVFRQWLQXH�WUHDWPHQW��,I�K\SRWHQVLRQ�EHFRPHV�V\PSWRPDWLF��D�UHGXFWLRQ�RI�GRVH�RU�GLVFRQWLQXDWLRQ�RI�
/LVLQRSULO�PD\�EH�QHFHVVDU\�

+\SRWHQVLRQ�,Q�$FXWH�0\RFDUGLDO�,QIDUFWLRQ
7UHDWPHQW�ZLWK�/LVLQRSULO�PXVW�QRW�EH�LQLWLDWHG�LQ�DFXWH�P\RFDUGLDO�LQIDUFWLRQ�SDWLHQWV�ZKR�DUH�DW�ULVN�RI�
IXUWKHU�VHULRXV�KDHPRG\QDPLF�GHWHULRUDWLRQ�DIWHU�WUHDWPHQW�ZLWK�D�YDVRGLODWRU��7KHVH�DUH�SDWLHQWV�ZLWK�
V\VWROLF�EORRG�SUHVVXUH�RI�����PP�+J�RU�ORZHU�RU�WKRVH�LQ�FDUGLRJHQLF�VKRFN��'XULQJ�WKH�ILUVW���GD\V�
IROORZLQJ�WKH�LQIDUFWLRQ��WKH�GRVH�VKRXOG�EH�UHGXFHG�LI�WKH�V\VWROLF�EORRG�SUHVVXUH�LV�����PP�+J�RU�ORZHU��
0DLQWHQDQFH�GRVHV�VKRXOG�EH�UHGXFHG�WR���PJ�RU�WHPSRUDULO\�WR�����PJ�LI�V\VWROLF�EORRG�SUHVVXUH�LV�����PP�
+J�RU�ORZHU��,I�K\SRWHQVLRQ�SHUVLVWV��V\VWROLF�EORRG�SUHVVXUH�OHVV�WKDQ����PP�+J�IRU�PRUH�WKDQ���KRXU��WKHQ�
/LVLQRSULO�VKRXOG�EH�ZLWKGUDZQ�
@
$RUWLF�DQG�PLWUDO�YDOYH�VWHQRVLV���K\SHUWURSKLF�FDUGLRP\RSDWK\
$V�ZLWK�RWKHU�$&(�LQKLELWRUV��/LVLQRSULO�VKRXOG�EH�JLYHQ�ZLWK�FDXWLRQ�WR�SDWLHQWV�ZLWK�PLWUDO�YDOYH�VWHQRVLV�
DQG�REVWUXFWLRQ�LQ�WKH�RXWIORZ�RI�WKH�OHIW�YHQWULFOH�VXFK�DV�DRUWLF�VWHQRVLV�RU�K\SHUWURSKLF�FDUGLRP\RSDWK\�

5HQDO�)XQFWLRQ�,PSDLUPHQW
,Q�FDVHV�RI�UHQDO�LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH ����PO�PLQ���WKH�LQLWLDO�/LVLQRSULO�GRVDJH�VKRXOG�EH�
DGMXVWHG�DFFRUGLQJ�WR�WKH�SDWLHQW
V�FUHDWLQLQH�FOHDUDQFH��VHH�7DEOH���LQ�VHFWLRQ������DQG�WKHQ�DV�D�IXQFWLRQ�RI�
WKH�SDWLHQW
V�UHVSRQVH�WR�WUHDWPHQW��5RXWLQH�PRQLWRULQJ�RI�SRWDVVLXP�DQG�FUHDWLQLQH�LV�SDUW�RI�QRUPDO�
PHGLFDO�SUDFWLFH�IRU�WKHVH�SDWLHQWV�
,Q�SDWLHQWV�ZLWK KHDUW�IDLOXUH��K\SRWHQVLRQ�IROORZLQJ�WKH�LQLWLDWLRQ�RI�WKHUDS\�ZLWK�$&(�LQKLELWRUV�PD\�OHDG�
WR�VRPH�IXUWKHU�LPSDLUPHQW�LQ�UHQDO�IXQFWLRQ��$FXWH�UHQDO�IDLOXUH��XVXDOO\�UHYHUVLEOH��KDV�EHHQ�UHSRUWHG�LQ�
WKLV�VLWXDWLRQ�
,Q�VRPH�SDWLHQWV�ZLWK ELODWHUDO�UHQDO�DUWHU\�VWHQRVLV�RU�ZLWK�D�VWHQRVLV�RI�WKH�DUWHU\�WR�D�VROLWDU\�NLGQH\��ZKR�
KDYH�EHHQ�WUHDWHG�ZLWK�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�LQKLELWRUV��LQFUHDVHV�LQ�EORRG�XUHD�DQG�VHUXP�
FUHDWLQLQH��XVXDOO\�UHYHUVLEOH�XSRQ�GLVFRQWLQXDWLRQ�RI�WKHUDS\��KDYH�EHHQ�VHHQ��7KLV�LV�HVSHFLDOO\�OLNHO\�LQ�
SDWLHQWV�ZLWK�UHQDO�LQVXIILFLHQF\��,I�UHQRYDVFXODU�K\SHUWHQVLRQ�LV�DOVR�SUHVHQW�WKHUH�LV�DQ�LQFUHDVHG�ULVN�RI�
VHYHUH�K\SRWHQVLRQ�DQG�UHQDO�LQVXIILFLHQF\��,Q�WKHVH�SDWLHQWV��WUHDWPHQW�VKRXOG�EH�VWDUWHG�XQGHU�FORVH�
PHGLFDO�VXSHUYLVLRQ�ZLWK�ORZ�GRVHV�DQG�FDUHIXO�GRVH�WLWUDWLRQ��6LQFH�WUHDWPHQW�ZLWK�GLXUHWLFV�PD\�EH�D�
FRQWULEXWRU\�IDFWRU�WR�WKH�DERYH��WKH\�VKRXOG�EH�GLVFRQWLQXHG�DQG�UHQDO�IXQFWLRQ�VKRXOG�EH�PRQLWRUHG�GXULQJ�
WKH�ILUVW�ZHHNV�RI�/LVLQRSULO�WKHUDS\�
6RPH K\SHUWHQVLYH�SDWLHQWV ZLWK�QR�DSSDUHQW�SUH�H[LVWLQJ�UHQDO�YDVFXODU�GLVHDVH�KDYH�GHYHORSHG�LQFUHDVHV�LQ�
EORRG�XUHD�DQG�VHUXP�FUHDWLQLQH��XVXDOO\�PLQRU�DQG�WUDQVLHQW��HVSHFLDOO\�ZKHQ�/LVLQRSULO�KDV�EHHQ�JLYHQ�
FRQFRPLWDQWO\�ZLWK�D�GLXUHWLF��7KLV�LV�PRUH�OLNHO\�WR�RFFXU�LQ�SDWLHQWV�ZLWK�SUH�H[LVWLQJ�UHQDO�LPSDLUPHQW��
'RVDJH�UHGXFWLRQ�DQG�RU�GLVFRQWLQXDWLRQ�RI�WKH�GLXUHWLF�DQG�RU�/LVLQRSULO�PD\�EH�UHTXLUHG�
,Q DFXWH�P\RFDUGLDO�LQIDUFWLRQ��WUHDWPHQW�ZLWK�/LVLQRSULO�VKRXOG�QRW�EH�LQLWLDWHG�LQ�SDWLHQWV�ZLWK�HYLGHQFH�RI�
UHQDO�G\VIXQFWLRQ��GHILQHG�DV�VHUXP�FUHDWLQLQH�FRQFHQWUDWLRQ�H[FHHGLQJ�����PLFURPRO�O�DQG�RU�SURWHLQXULD�
H[FHHGLQJ�����PJ����K��,I�UHQDO�G\VIXQFWLRQ�GHYHORSV�GXULQJ�WUHDWPHQW�ZLWK�/LVLQRSULO��VHUXP�FUHDWLQLQH�
FRQFHQWUDWLRQ�H[FHHGLQJ�����PLFURPRO�O�RU�D�GRXEOLQJ�IURP�WKH�SUH�WUHDWPHQW�YDOXH��WKHQ�WKH�SK\VLFLDQ�
VKRXOG�FRQVLGHU�ZLWKGUDZDO�RI�/LVLQRSULO�

+\SHUVHQVLWLYLW\�$QJLRHGHPD
$QJLRHGHPD�RI�WKH�IDFH��H[WUHPLWLHV��OLSV��WRQJXH��JORWWLV�DQG�RU�ODU\Q[�KDV�EHHQ�UHSRUWHG�XQFRPPRQO\�LQ�
SDWLHQWV�WUHDWHG�ZLWK�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�LQKLELWRUV��LQFOXGLQJ�/LVLQRSULO��7KLV�PD\�RFFXU�DW�DQ\�
WLPH�GXULQJ�WKHUDS\��,Q�VXFK�FDVHV��/LVLQRSULO�VKRXOG�EH�GLVFRQWLQXHG�SURPSWO\�DQG�DSSURSULDWH�WUHDWPHQW�
DQG�PRQLWRULQJ�VKRXOG�EH�LQVWLWXWHG�WR�HQVXUH�FRPSOHWH�UHVROXWLRQ�RI�V\PSWRPV�SULRU�WR�GLVPLVVLQJ�WKH�
SDWLHQWV��(YHQ�LQ�WKRVH�LQVWDQFHV�ZKHUH�VZHOOLQJ�RI�RQO\�WKH�WRQJXH�LV�LQYROYHG��ZLWKRXW�UHVSLUDWRU\�GLVWUHVV��
SDWLHQWV�PD\�UHTXLUH�SURORQJHG�REVHUYDWLRQ�VLQFH�WUHDWPHQW�ZLWK�DQWLKLVWDPLQHV�DQG�FRUWLFRVWHURLGV�PD\�QRW�
EH�VXIILFLHQW�



9HU\�UDUHO\��IDWDOLWLHV�KDYH�EHHQ�UHSRUWHG�GXH�WR�DQJLRHGHPD�DVVRFLDWHG�ZLWK�ODU\QJHDO�RHGHPD�RU�WRQJXH�
RHGHPD��3DWLHQWV�ZLWK�LQYROYHPHQW�RI�WKH�WRQJXH��JORWWLV�RU�ODU\Q[��DUH�OLNHO\�WR�H[SHULHQFH�DLUZD\�
REVWUXFWLRQ��HVSHFLDOO\�WKRVH�ZLWK�D�KLVWRU\�RI�DLUZD\�VXUJHU\��,Q�VXFK�FDVHV�HPHUJHQF\�WKHUDS\�VKRXOG�EH�
DGPLQLVWHUHG�SURPSWO\��7KLV�PD\�LQFOXGH�WKH�DGPLQLVWUDWLRQ�RI�DGUHQDOLQH�DQG�RU�WKH�PDLQWHQDQFH�RI�D�
SDWHQW�DLUZD\��7KH�SDWLHQW�VKRXOG�EH�XQGHU�FORVH�PHGLFDO�VXSHUYLVLRQ�XQWLO�FRPSOHWH�DQG�VXVWDLQHG�
UHVROXWLRQ�RI�V\PSWRPV�KDV�RFFXUUHG�
$QJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�LQKLELWRUV�FDXVH�D�KLJKHU�UDWH�RI�DQJLRHGHPD�LQ�EODFN�SDWLHQWV�WKDQ�LQ�QRQ�
EODFN�SDWLHQWV�
3DWLHQWV�ZLWK�D�KLVWRU\�RI�DQJLRHGHPD�XQUHODWHG�WR�$&(�LQKLELWRU�WKHUDS\�PD\�EH�DW�LQFUHDVHG�ULVN�RI�
DQJLRHGHPD�ZKLOH�UHFHLYLQJ�DQ�$&(�LQKLELWRU��VHH�VHFWLRQ������
&RQFRPLWDQW�XVH�RI�$&(�LQKLELWRUV�ZLWK�VDFXELWULO�YDOVDUWDQ�LV�FRQWUDLQGLFDWHG�GXH�WR�WKH�LQFUHDVHG�ULVN�RI�
DQJLRHGHPD��7UHDWPHQW�ZLWK�VDFXELWULO�YDOVDUWDQ�PXVW�QRW�EH�LQLWLDWHG�HDUOLHU�WKDQ����KRXUV�DIWHU�WKH�ODVW�
GRVH�RI�/LVLQRSULO��7UHDWPHQW�ZLWK�/LVLQRSULO�PXVW�QRW�EH�LQLWLDWHG�HDUOLHU�WKDQ����KRXUV�DIWHU�WKH�ODVW�GRVH�RI�
VDFXELWULO�YDOVDUWDQ��VHH�VHFWLRQV�����DQG������
&RQFRPLWDQW�XVH�RI�$&(�LQKLELWRUV�ZLWK�UDFHFDGRWULO��P725�LQKLELWRUV��H�J��VLUROLPXV��HYHUROLPXV��
WHPVLUROLPXV��DQG�YLOGDJOLSWLQ�PD\�OHDG�WR�DQ�LQFUHDVHG�ULVN�RI�DQJLRHGHPD��H�J��VZHOOLQJ�RI�WKH�DLUZD\V�RU�
WRQJXH��ZLWK�RU�ZLWKRXW�UHVSLUDWRU\�LPSDLUPHQW���VHH�VHFWLRQ�������&DXWLRQ�VKRXOG�EH�XVHG�ZKHQ�VWDUWLQJ�
UDFHFDGRWULO��P725�LQKLELWRUV��H�J��VLUROLPXV��HYHUROLPXV��WHPVLUROLPXV��DQG�YLOGDJOLSWLQ�LQ�D�SDWLHQW�
DOUHDG\�WDNLQJ�DQ�$&(�LQKLELWRU�

$QDSK\ODFWRLG�UHDFWLRQV�LQ�+DHPRGLDO\VLV�3DWLHQWV
$QDSK\ODFWRLG�UHDFWLRQV�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�GLDO\VHG�ZLWK�KLJK�IOX[�PHPEUDQHV��H�J��$1�����DQG�
WUHDWHG�FRQFRPLWDQWO\�ZLWK�DQ�$&(�LQKLELWRU��,Q�WKHVH�SDWLHQWV�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�XVLQJ�D�
GLIIHUHQW�W\SH�RI�GLDO\VLV�PHPEUDQH�RU�GLIIHUHQW�FODVV�RI�DQWLK\SHUWHQVLYH�DJHQW�

$QDSK\ODFWRLG�UHDFWLRQV�GXULQJ�ORZ�GHQVLW\�OLSRSURWHLQV��/'/��DSKHUHVLV
5DUHO\��SDWLHQWV�UHFHLYLQJ�$&(�LQKLELWRUV�GXULQJ�ORZ�GHQVLW\�OLSRSURWHLQV��/'/��DSKHUHVLV�ZLWK�GH[WUDQ�
VXOSKDWH�KDYH�H[SHULHQFHG�OLIH�WKUHDWHQLQJ�DQDSK\ODFWRLG�UHDFWLRQV��7KHVH�UHDFWLRQV�ZHUH�DYRLGHG�E\�
WHPSRUDULO\�ZLWKKROGLQJ�$&(�LQKLELWRU�WKHUDS\�SULRU�WR�HDFK�DSKHUHVLV�

'HVHQVLWLVDWLRQ
3DWLHQWV�UHFHLYLQJ�$&(�LQKLELWRUV�GXULQJ�GHVHQVLWLVDWLRQ�WUHDWPHQW��H�J��K\PHQRSWHUD�YHQRP��KDYH�VXVWDLQHG�
DQDSK\ODFWRLG�UHDFWLRQV��,Q�WKH�VDPH�SDWLHQWV��WKHVH�UHDFWLRQV�KDYH�EHHQ�DYRLGHG�ZKHQ�$&(�LQKLELWRUV�ZHUH�
WHPSRUDULO\�ZLWKKHOG�EXW�WKH\�KDYH�UHDSSHDUHG�XSRQ�LQDGYHUWHQW�UH�DGPLQLVWUDWLRQ�RI�WKH�PHGLFLQDO�SURGXFW�

+HSDWLF�IDLOXUH
9HU\�UDUHO\��$&(�LQKLELWRUV�KDYH�EHHQ�DVVRFLDWHG�ZLWK�D�V\QGURPH�WKDW�VWDUWV�ZLWK�FKROHVWDWLF�MDXQGLFH�DQG�
SURJUHVVHV�WR�IXOPLQDQW�QHFURVLV�DQG��VRPHWLPHV��GHDWK��7KH�PHFKDQLVP�RI�WKLV�V\QGURPH�LV�QRW�XQGHUVWRRG��
3DWLHQWV�UHFHLYLQJ�/LVLQRSULO�ZKR�GHYHORS�MDXQGLFH�RU�PDUNHG HOHYDWLRQV�RI�KHSDWLF�HQ]\PHV�VKRXOG�
GLVFRQWLQXH�/LVLQRSULO�DQG�UHFHLYH�DSSURSULDWH�PHGLFDO�IROORZ�XS�

1HXWURSHQLD�$JUDQXORF\WRVLV
1HXWURSHQLD�DJUDQXORF\WRVLV��WKURPERF\WRSHQLD�DQG�DQDHPLD�KDYH�EHHQ�UHSRUWHG�LQ�SDWLHQWV�UHFHLYLQJ�$&(�
LQKLELWRUV��,Q�SDWLHQWV�ZLWK�QRUPDO�UHQDO�IXQFWLRQ�DQG�QR�RWKHU�FRPSOLFDWLQJ�IDFWRUV��QHXWURSHQLD�RFFXUV�
UDUHO\��1HXWURSHQLD�DQG�DJUDQXORF\WRVLV�DUH�UHYHUVLEOH�DIWHU�GLVFRQWLQXDWLRQ�RI�WKH�$&(�LQKLELWRU��/LVLQRSULO�
VKRXOG�EH�XVHG�ZLWK�H[WUHPH�FDXWLRQ�LQ�SDWLHQWV�ZLWK�FROODJHQ YDVFXODU�GLVHDVH��LPPXQRVXSSUHVVDQW�WKHUDS\��
WUHDWPHQW�ZLWK�DOORSXULQRO�RU�SURFDLQDPLGH��RU�D�FRPELQDWLRQ�RI�WKHVH�FRPSOLFDWLQJ�IDFWRUV��HVSHFLDOO\�LI�
WKHUH�LV�SUH�H[LVWLQJ�LPSDLUHG�UHQDO�IXQFWLRQ��6RPH�RI�WKHVH�SDWLHQWV�GHYHORSHG�VHULRXV�LQIHFWLRQV��ZKLFK�LQ�D�
IHZ�LQVWDQFHV�GLG�QRW�UHVSRQG�WR�LQWHQVLYH�DQWLELRWLF�WKHUDS\��,I�/LVLQRSULO�LV�XVHG�LQ�VXFK�SDWLHQWV��SHULRGLF�
PRQLWRULQJ�RI�ZKLWH�EORRG�FHOO�FRXQWV�LV�DGYLVHG�DQG�SDWLHQWV�VKRXOG�EH�LQVWUXFWHG�WR�UHSRUW�DQ\�VLJQ�RI�
LQIHFWLRQ�

'XDO�EORFNDGH�RI�WKH UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP��5$$6�
7KHUH�LV�HYLGHQFH�WKDW�WKH�FRQFRPLWDQW�XVH�RI�$&(�LQKLELWRUV��DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�RU�DOLVNLUHQ�
LQFUHDVHV�WKH�ULVN�RI�K\SRWHQVLRQ��K\SHUNDODHPLD�DQG�GHFUHDVHG�UHQDO�IXQFWLRQ��LQFOXGLQJ�DFXWH�UHQDO�
IDLOXUH���'XDO�EORFNDGH�RI�5$$6�WKURXJK�WKH�FRPELQHG�XVH�RI�$&(�LQKLELWRUV��DQJLRWHQVLQ�,,�UHFHSWRU�
EORFNHUV�RU�DOLVNLUHQ�LV�WKHUHIRUH�QRW�UHFRPPHQGHG��VHH�VHFWLRQV�����DQG������



,I�GXDO�EORFNDGH�WKHUDS\�LV�FRQVLGHUHG�DEVROXWHO\�QHFHVVDU\��WKLV�VKRXOG�RQO\�RFFXU�XQGHU�VSHFLDOLVW�
VXSHUYLVLRQ�DQG�VXEMHFW�WR�IUHTXHQW�FORVH�PRQLWRULQJ�RI�UHQDO�IXQFWLRQ��HOHFWURO\WHV�DQG�EORRG�SUHVVXUH�
$&(�LQKLELWRUV�DQG�DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�VKRXOG�QRW�EH�XVHG�FRQFRPLWDQWO\�LQ�SDWLHQWV�ZLWK�
GLDEHWLF�QHSKURSDWK\�

5DFH
$QJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�LQKLELWRUV�FDXVH�D�KLJKHU�UDWH�RI�DQJLRHGHPD�LQ�EODFN�SDWLHQWV�WKDQ�LQ�QRQ�
EODFN�SDWLHQWV�
$V�ZLWK�RWKHU�$&(�LQKLELWRUV��/LVLQRSULO�PD\�EH�OHVV�HIIHFWLYH�LQ�ORZHULQJ�EORRG�SUHVVXUH�LQ�EODFN�SDWLHQWV�
WKDQ�LQ�QRQ�EODFNV��SRVVLEO\�EHFDXVH�RI�D�KLJKHU�SUHYDOHQFH�RI�ORZ�UHQLQ�VWDWHV�LQ�WKH�EODFN�K\SHUWHQVLYH�
SRSXODWLRQ�

&RXJK
&RXJK�KDV�EHHQ�UHSRUWHG�ZLWK�WKH�XVH�RI�$&(�LQKLELWRUV��&KDUDFWHULVWLFDOO\��WKH�FRXJK�LV�QRQ�SURGXFWLYH��
SHUVLVWHQW�DQG�UHVROYHV�DIWHU�GLVFRQWLQXDWLRQ�RI�WKHUDS\��$&(�LQKLELWRU�LQGXFHG�FRXJK�VKRXOG�EH�FRQVLGHUHG�
DV�SDUW�RI�WKH�GLIIHUHQWLDO�GLDJQRVLV�RI�FRXJK�

6XUJHU\�$QDHVWKHVLD
,Q�SDWLHQWV�XQGHUJRLQJ�PDMRU�VXUJHU\�RU�GXULQJ�DQDHVWKHVLD�ZLWK�DJHQWV�WKDW�SURGXFH�K\SRWHQVLRQ��/LVLQRSULO�
PD\�EORFN�DQJLRWHQVLQ�,, IRUPDWLRQ�VHFRQGDU\�WR�FRPSHQVDWRU\�UHQLQ�UHOHDVH��,I�K\SRWHQVLRQ�RFFXUV�DQG�LV�
FRQVLGHUHG�WR�EH�GXH�WR�WKLV�PHFKDQLVP��LW�FDQ�EH�FRUUHFWHG�E\�YROXPH�H[SDQVLRQ�

+\SHUNDODHPLD
$&(�LQKLELWRUV�FDQ�FDXVH�K\SHUNDOHPLD�EHFDXVH�WKH\�LQKLELW�WKH�UHOHDVH�RI�DOGRVWHURQH��7KH�HIIHFW�LV�XVXDOO\�
QRW�VLJQLILFDQW�LQ�SDWLHQWV�ZLWK�QRUPDO�UHQDO�IXQFWLRQ��+RZHYHU��LQ�SDWLHQWV�ZLWK�LPSDLUHG�UHQDO�IXQFWLRQ�
DQG�RU�LQ�SDWLHQWV�WDNLQJ�SRWDVVLXP�VXSSOHPHQWV��LQFOXGLQJ�VDOW�VXEVWLWXWHV���SRWDVVLXP�VSDULQJ�GLXUHWLFV��
WULPHWKRSULP�RU�FR�WULPR[D]ROH�DOVR�NQRZQ�DV�WULPHWKRSULP�VXOIDPHWKR[D]ROH�DQG�HVSHFLDOO\�DOGRVWHURQH�
DQWDJRQLVWV�RU�DQJLRWHQVLQ�UHFHSWRU�EORFNHUV��K\SHUNDOHPLD�FDQ�RFFXU��3RWDVVLXP�VSDULQJ�GLXUHWLFV�DQG�
DQJLRWHQVLQ�UHFHSWRU�EORFNHUV�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�LQ�SDWLHQWV�UHFHLYLQJ�$&(�LQKLELWRUV��DQG�VHUXP�
SRWDVVLXP�DQG�UHQDO�IXQFWLRQ�VKRXOG�EH�PRQLWRUHG��VHH�VHFWLRQ������

'LDEHWLF�SDWLHQWV
,Q�GLDEHWLF�SDWLHQWV�WUHDWHG�ZLWK�RUDO�DQWLGLDEHWLF�DJHQWV�RU�LQVXOLQ��JO\FDHPLF�FRQWURO�VKRXOG�EH�FORVHO\�
PRQLWRUHG�GXULQJ�WKH�ILUVW�PRQWK�RI�WUHDWPHQW�ZLWK�DQ�$&(�LQKLELWRU��VHH�����,QWHUDFWLRQ�ZLWK�RWKHU�
PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI�LQWHUDFWLRQ��

/LWKLXP
7KH�FRPELQDWLRQ�RI�OLWKLXP�DQG�/LVLQRSULO�LV�JHQHUDOO\�QRW�UHFRPPHQGHG��VHH�VHFWLRQ������

3UHJQDQF\
$&(�LQKLELWRUV�VKRXOG�QRW�EH�LQLWLDWHG�GXULQJ�SUHJQDQF\��8QOHVV�FRQWLQXHG�$&(�LQKLELWRU�WKHUDS\�LV�
FRQVLGHUHG�HVVHQWLDO��SDWLHQWV�SODQQLQJ�SUHJQDQF\�VKRXOG�EH�FKDQJHG�WR�DOWHUQDWLYH�DQWL�K\SHUWHQVLYH�
WUHDWPHQWV�ZKLFK�KDYH�DQ�HVWDEOLVKHG�VDIHW\�SURILOH�IRU�XVH�LQ�SUHJQDQF\��:KHQ�SUHJQDQF\�LV�GLDJQRVHG��
WUHDWPHQW�ZLWK�$&(�LQKLELWRUV�VKRXOG�EH�VWRSSHG�LPPHGLDWHO\��DQG��LI�DSSURSULDWH��DOWHUQDWLYH�WKHUDS\�
VKRXOG�EH�VWDUWHG��VHH�VHFWLRQV�����DQG������

��� ,QWHUDFWLRQ�ZLWK�RWKHU�PHGLFLQDO�SURGXFWV�DQG�RWKHU�IRUPV�RI LQWHUDFWLRQ

$QWLK\SHUWHQVLYH�DJHQWV

:KHQ�/LVLQRSULO�LV�FRPELQHG�ZLWK�RWKHU�DQWLK\SHUWHQVLYH�DJHQWV��H�J� JO\FHU\O�WULQLWUDWH�DQG�RWKHU�QLWUDWHV��RU�
RWKHU�YDVRGLODWRUV���DGGLWLYH�IDOOV�LQ�EORRG�SUHVVXUH�PD\�RFFXU�

&OLQLFDO�WULDO�GDWD�KDV�VKRZQ�WKDW�GXDO�EORFNDGH�RI�WKH�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP��5$$6��WKURXJK�
WKH�FRPELQHG�XVH�RI�$&(�LQKLELWRUV��DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�RU�DOLVNLUHQ�LV�DVVRFLDWHG�ZLWK�D�KLJKHU�
IUHTXHQF\�RI�DGYHUVH�HYHQWV�VXFK�DV�K\SRWHQVLRQ��K\SHUNDODHPLD�DQG�GHFUHDVHG�UHQDO�IXQFWLRQ��LQFOXGLQJ�
DFXWH�UHQDO�IDLOXUH��FRPSDUHG�WR�WKH�XVH�RI�D�VLQJOH�5$$6�DFWLQJ�DJHQW��VHH�VHFWLRQV����������DQG������



'LXUHWLFV

:KHQ�D�GLXUHWLF�LV�DGGHG�WR�WKH�WKHUDS\�RI�D�SDWLHQW�UHFHLYLQJ�/LVLQRSULO�WKH�DQWLK\SHUWHQVLYH�HIIHFW�LV�XVXDOO\�
DGGLWLYH�

3DWLHQWV�DOUHDG\�RQ�GLXUHWLFV�DQG�HVSHFLDOO\�WKRVH�LQ�ZKRP�GLXUHWLF�WKHUDS\�ZDV�UHFHQWO\�LQVWLWXWHG��PD\�
RFFDVLRQDOO\�H[SHULHQFH�DQ�H[FHVVLYH�UHGXFWLRQ�RI�EORRG�SUHVVXUH�ZKHQ�/LVLQRSULO�LV�DGGHG��7KH�SRVVLELOLW\�RI�
V\PSWRPDWLF�K\SRWHQVLRQ�ZLWK�/LVLQRSULO�FDQ�EH�PLQLPLVHG�E\�GLVFRQWLQXLQJ�WKH�GLXUHWLF�SULRU�WR�LQLWLDWLRQ�RI�
WUHDWPHQW�ZLWK�/LVLQRSULO��VHH�VHFWLRQ�����DQG�VHFWLRQ������

3RWDVVLXP�VSDULQJ�GLXUHWLFV��SRWDVVLXP�VXSSOHPHQWV�RU�SRWDVVLXP�FRQWDLQLQJ�VDOW�VXEVWLWXWHV

$OWKRXJK�VHUXP�SRWDVVLXP�XVXDOO\�UHPDLQV�ZLWKLQ�QRUPDO�OLPLWV��K\SHUNDODHPLD�PD\�RFFXU�LQ�VRPH�SDWLHQWV�
WUHDWHG�ZLWK�OLVLQRSULO��3RWDVVLXP�VSDULQJ�GLXUHWLFV��H�J��VSLURQRODFWRQH��WULDPWHUHQH��RU�DPLORULGH���SRWDVVLXP�
VXSSOHPHQWV��RU�SRWDVVLXP�FRQWDLQLQJ�VDOW�VXEVWLWXWHV�PD\�OHDG�WR�VLJQLILFDQW�LQFUHDVHV�LQ�VHUXP�SRWDVVLXP��
&DUH�VKRXOG�DOVR�EH�WDNHQ�ZKHQ�OLVLQRSULO�LV�FR�DGPLQLVWHUHG�ZLWK�RWKHU�DJHQWV�WKDW�LQFUHDVH�VHUXP�SRWDVVLXP��
VXFK�DV�WULPHWKRSULP�DQG�FRWULPR[D]ROH��WULPHWKRSULP�VXOIDPHWKR[D]ROH��DV�WULPHWKRSULP�LV�NQRZQ�WR�DFW�DV�
D�SRWDVVLXP�VSDULQJ�GLXUHWLF�OLNH�DPLORULGH��7KHUHIRUH��WKH�FRPELQDWLRQ�RI�OLVLQRSULO�ZLWK�WKH�DERYH�
PHQWLRQHG�GUXJV�LV�QRW�UHFRPPHQGHG��,I�FRQFRPLWDQW�XVH�LV�LQGLFDWHG��WKH\�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ�DQG�
ZLWK�IUHTXHQW�PRQLWRULQJ�RI�VHUXP�SRWDVVLXP�

,I�/LVLQRSULO�LV�JLYHQ�ZLWK�D�SRWDVVLXP�ORVLQJ�GLXUHWLF��GLXUHWLF�LQGXFHG�K\SRNDODHPLD�PD\�EH�DPHOLRUDWHG�

&LFORVSRULQ

+\SHUNDODHPLD�PD\�RFFXU�GXULQJ�FRQFRPLWDQW�XVH�RI�$&(�LQKLELWRUV�ZLWK�FLFORVSRULQ��0RQLWRULQJ�RI�VHUXP�
SRWDVVLXP�LV�UHFRPPHQGHG�

+HSDULQ

+\SHUNDODHPLD�PD\�RFFXU�GXULQJ�FRQFRPLWDQW�XVH�RI�$&(�LQKLELWRUV�ZLWK�KHSDULQ��0RQLWRULQJ�RI�VHUXP�
SRWDVVLXP�LV�UHFRPPHQGHG

/LWKLXP

5HYHUVLEOH�LQFUHDVHV�LQ�VHUXP�OLWKLXP�FRQFHQWUDWLRQV�DQG�WR[LFLW\�KDYH�EHHQ�UHSRUWHG�GXULQJ�FRQFRPLWDQW�
DGPLQLVWUDWLRQ�RI�OLWKLXP�ZLWK�$&(�LQKLELWRUV��&RQFRPLWDQW�XVH�RI�WKLD]LGH�GLXUHWLFV�PD\�LQFUHDVH�WKH�ULVN�RI�
OLWKLXP�WR[LFLW\�DQG HQKDQFH�WKH�DOUHDG\�LQFUHDVHG�OLWKLXP�WR[LFLW\�ZLWK�$&(�LQKLELWRUV��8VH�RI�/LVLQRSULO�
ZLWK�OLWKLXP�LV�QRW�UHFRPPHQGHG��EXW�LI�WKH�FRPELQDWLRQ�SURYHV�QHFHVVDU\��FDUHIXO�PRQLWRULQJ�RI�VHUXP�
OLWKLXP�OHYHOV�VKRXOG�EH�SHUIRUPHG��VHH�VHFWLRQ������

1RQ�VWHURLGDO�DQWL�LQIODPPDWRU\�PHGLFLQDO�SURGXFWV��16$,'V��LQFOXGLQJ�DFHW\OVDOLF\OLF�DFLG����J�GD\

:KHQ�$&(�LQKLELWRUV�DUH�DGPLQLVWHUHG�VLPXOWDQHRXVO\�ZLWK�QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV��L�H��
DFHW\OVDOLF\OLF�DFLG�DW�DQWL�LQIODPPDWRU\�GRVDJH�UHJLPHQV��&2;���LQKLELWRUV�DQG�QRQ�VHOHFWLYH�16$,'V���
DWWHQXDWLRQ�RI�WKH�DQWLK\SHUWHQVLYH�HIIHFW�PD\�RFFXU��&RQFRPLWDQW�XVH�RI�$&(�LQKLELWRUV�DQG�16$,'V�PD\�
OHDG�WR�DQ�LQFUHDVHG�ULVN�RI�ZRUVHQLQJ�RI�UHQDO�IXQFWLRQ��LQFOXGLQJ�SRVVLEOH�DFXWH�UHQDO�IDLOXUH��DQG�DQ�LQFUHDVH�
LQ�VHUXP�SRWDVVLXP��HVSHFLDOO\�LQ�SDWLHQWV�ZLWK�SRRU�SUH�H[LVWLQJ�UHQDO�IXQFWLRQ��7KHVH�HIIHFWV�DUH�XVXDOO\�
UHYHUVLEOH��7KH�FRPELQDWLRQ�VKRXOG�EH�DGPLQLVWHUHG�ZLWK�FDXWLRQ��HVSHFLDOO\�LQ�WKH�HOGHUO\��3DWLHQWV�VKRXOG�EH�
DGHTXDWHO\�K\GUDWHG�DQG�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�PRQLWRULQJ�UHQDO�IXQFWLRQ�DIWHU�LQLWLDWLRQ�RI�
FRQFRPLWDQW�WKHUDS\��DQG�SHULRGLFDOO\�WKHUHDIWHU�

*ROG

1LWULWRLG�UHDFWLRQV��V\PSWRPV�RI�YDVRGLODWDWLRQ�LQFOXGLQJ�IOXVKLQJ��QDXVHD��GL]]LQHVV�DQG�K\SRWHQVLRQ��ZKLFK�
FDQ�EH�YHU\�VHYHUH��IROORZLQJ�LQMHFWDEOH�JROG��IRU�H[DPSOH��VRGLXP�DXURWKLRPDODWH��KDYH�EHHQ�UHSRUWHG�PRUH�
IUHTXHQWO\�LQ�SDWLHQWV�UHFHLYLQJ�$&(�LQKLELWRU�WKHUDS\�

7ULF\FOLF�DQWLGHSUHVVDQWV���$QWLSV\FKRWLFV��$QDHVWKHWLFV

&RQFRPLWDQW�XVH�RI�FHUWDLQ�DQDHVWKHWLF�PHGLFLQDO�SURGXFWV��WULF\FOLF�DQWLGHSUHVVDQWV�DQG�DQWLSV\FKRWLFV�ZLWK�
$&(�LQKLELWRUV�PD\�UHVXOW�LQ�IXUWKHU�UHGXFWLRQ�RI�EORRG�SUHVVXUH��VHH�VHFWLRQ������

6\PSDWKRPLPHWLFV



6\PSDWKRPLPHWLFV�PD\�UHGXFH�WKH�DQWLK\SHUWHQVLYH�HIIHFWV�RI�$&(�LQKLELWRUV�

$QWLGLDEHWLFV

(SLGHPLRORJLFDO�VWXGLHV�KDYH�VXJJHVWHG�WKDW�FRQFRPLWDQW�DGPLQLVWUDWLRQ�RI�$&(�LQKLELWRUV�DQG�DQWLGLDEHWLF�
PHGLFLQHV��LQVXOLQV��RUDO�K\SRJO\FDHPLF�DJHQWV��PD\�FDXVH�DQ�LQFUHDVHG�EORRG�JOXFRVH�ORZHULQJ�HIIHFW�ZLWK�
ULVN�RI�K\SRJO\FDHPLD��7KLV�SKHQRPHQRQ�DSSHDUHG�WR�EH�PRUH�OLNHO\�WR�RFFXU�GXULQJ�WKH�ILUVW�ZHHNV�RI�
FRPELQHG�WUHDWPHQW�DQG�LQ�SDWLHQWV�ZLWK�UHQDO�LPSDLUPHQW�

7LVVXH�3ODVPLQRJHQ�$FWLYDWRUV

&RQFRPLWDQW�WUHDWPHQW�ZLWK�WLVVXH�SODVPLQRJHQ�DFWLYDWRUV�PD\�LQFUHDVH�WKH�ULVN�RI�DQJLRHGHPD�

$FHW\OVDOLF\OLF�DFLG��WKURPERO\WLFV��EHWD�EORFNHUV��QLWUDWHV

/LVLQRSULO�PD\�EH�XVHG�FRQFRPLWDQWO\�ZLWK�DFHW\OVDOLF\OLF�DFLG��DW�FDUGLRORJLF�GRVHV���WKURPERO\WLFV��EHWD�
EORFNHUV�DQG�RU�QLWUDWHV�

0HGLFLQHV�LQFUHDVLQJ�WKH�ULVN�RI�DQJLRHGHPD

&RQFRPLWDQW�XVH�RI�$&(�LQKLELWRUV�ZLWK�VDFXELWULO�YDOVDUWDQ�LV�FRQWUDLQGLFDWHG�DV�WKLV�LQFUHDVHV�WKH�ULVN�RI�
DQJLRHGHPD��VHH�VHFWLRQ�����DQG������

&RQFRPLWDQW�XVH�RI�$&(�LQKLELWRUV�ZLWK�UDFHFDGRWULO��P725�LQKLELWRUV��H�J��VLUROLPXV��HYHUROLPXV��
WHPVLUROLPXV��DQG�YLOGDJOLSWLQ�PD\�OHDG�WR�DQ�LQFUHDVHG�ULVN�IRU�DQJLRHGHPD��VHH�VHFWLRQ������

$ELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV
/LVLQRSULO�SURGXFWV�PD\�KDYH�D�PLOG�WR�PRGHUDWH�HIIHFW�RQ�WKH�DELOLW\�WR�GULYH�DQG�XVH�PDFKLQHV�

��� )HUWLOLW\��SUHJQDQF\�DQG EUHDVW�IHHGLQJ
3UHJQDQF\

7KH�XVH�RI�$&(�LQKLELWRUV�LV�QRW�UHFRPPHQGHG�GXULQJ�WKH�ILUVW�WULPHVWHU�RI�SUHJQDQF\��VHH�VHFWLRQ�������
7KH�XVH�RI�$&(�LQKLELWRUV�LV�FRQWUD�LQGLFDWHG�GXULQJ�WKH�VHFRQG�DQG�WKLUG�WULPHVWHU�RI�SUHJQDQF\��VHH�
VHFWLRQV�����DQG������

(SLGHPLRORJLFDO�HYLGHQFH�UHJDUGLQJ�WKH�ULVN�RI�WHUDWRJHQLFLW\�IROORZLQJ�H[SRVXUH�WR�$&(�LQKLELWRUV�GXULQJ�
WKH�ILUVW�WULPHVWHU�RI�SUHJQDQF\�KDV�QRW�EHHQ�FRQFOXVLYH��KRZHYHU��D�VPDOO�LQFUHDVH�LQ�ULVN�FDQQRW�EH�
H[FOXGHG��8QOHVV�FRQWLQXHG�$&(�LQKLELWRUV�WKHUDS\�LV�FRQVLGHUHG�HVVHQWLDO��SDWLHQWV�SODQQLQJ�SUHJQDQF\�
VKRXOG�EH�FKDQJHG�WR�DOWHUQDWLYH�DQWL�K\SHUWHQVLYH�WUHDWPHQWV�ZKLFK�KDYH�DQ�HVWDEOLVKHG�VDIHW\�SURILOH�IRU�
XVH�LQ�SUHJQDQF\��:KHQ�SUHJQDQF\�LV�GLDJQRVHG��WUHDWPHQW�ZLWK�$&(�LQKLELWRUV�VKRXOG�EH�VWRSSHG�
LPPHGLDWHO\��DQG��LI�DSSURSULDWH��DOWHUQDWLYH�WKHUDS\�VKRXOG�EH�VWDUWHG�

([SRVXUH�WR�$&(�LQKLELWRU�WKHUDS\�GXULQJ�WKH�VHFRQG�DQG�WKLUG�WULPHVWHUV�LV�NQRZQ�WR�LQGXFH�KXPDQ�
IRHWRWR[LFLW\��GHFUHDVHG�UHQDO�IXQFWLRQ��ROLJRK\GUDPQLRV��VNXOO�RVVLILFDWLRQ�UHWDUGDWLRQ��DQG�QHRQDWDO�
WR[LFLW\��UHQDO�IDLOXUH��K\SRWHQVLRQ��K\SHUNDODHPLD����6HH�VHFWLRQ������

6KRXOG�H[SRVXUH�WR�$&(�LQKLELWRUV�KDYH�RFFXUUHG�IURP�WKH�VHFRQG�WULPHVWHU�RI�SUHJQDQF\��XOWUDVRXQG�FKHFN�
RI�UHQDO�IXQFWLRQ�DQG�VNXOO�LV�UHFRPPHQGHG�

,QIDQWV�ZKRVH�PRWKHUV�KDYH�WDNHQ�$&(�LQKLELWRUV�VKRXOG�EH�FORVHO\�REVHUYHG IRU�K\SRWHQVLRQ��VHH�VHFWLRQV�
����DQG������

%UHDVW�IHHGLQJ

%HFDXVH�QR�LQIRUPDWLRQ�LV�DYDLODEOH�UHJDUGLQJ�WKH�XVH�RI�/LVLQRSULO�GXULQJ�EUHDVWIHHGLQJ��/LVLQRSULO�LV�QRW�
UHFRPPHQGHG�DQG�DOWHUQDWLYH�WUHDWPHQWV�ZLWK�EHWWHU�HVWDEOLVKHG�VDIHW\�SURILOHV�GXULQJ�EUHDVWIHHGLQJ�DUH�
SUHIHUDEOH��HVSHFLDOO\�ZKLOH�QXUVLQJ�D�QHZERUQ�RU�SUHWHUP�LQIDQW�

��� (IIHFWV�RQ�DELOLW\�WR�GULYH�DQG�XVH PDFKLQHV�

:KHQ�GULYLQJ�YHKLFOHV�RU�RSHUDWLQJ�PDFKLQHV�LW�VKRXOG�EH�FRQVLGHUHG WKDW�RFFDVLRQDOO\�GL]]LQHVV�RU�
WLUHGQHVV�PD\�RFFXU�

��� 8QGHVLUDEOH HIIHFWV



7KH�IROORZLQJ�XQGHVLUDEOH�HIIHFWV�KDYH�EHHQ�REVHUYHG�DQG�UHSRUWHG�GXULQJ�WUHDWPHQW�ZLWK�OLVLQRSULO�DQG�RWKHU�
$&(�LQKLELWRUV�ZLWK�WKH�IROORZLQJ�IUHTXHQFLHV��9HU\�FRPPRQ����������FRPPRQ ��������WR���������
XQFRPPRQ�����������WR����������UDUH������������WR������������YHU\�UDUH�������������DQG�QRW�NQRZQ��FDQQRW�
EH�HVWLPDWHG�IURP�WKH�DYDLODEOH�GDWD��

&RPPRQ�
��������WR�
������

8QFRPPRQ�
����������WR�
�������

5DUH�
����������WR�
���������

9HU\�UDUH���������� 1RW�NQRZQ�
�IUHTXHQF\�FDQQRW�
EH�HVWLPDWHG�IURP�
WKH�DYDLODEOH�GDWD�

%ORRG�DQG�
O\PSKDWLF�
V\VWHP�
GLVRUGHUV

GHFUHDVHV�LQ�
KDHPRJORELQ��
GHFUHDVHV�LQ�
KDHPDWRFULW

ERQH�PDUURZ�
GHSUHVVLRQ��DQDHPLD��
WKURPERF\WRSHQLD��
OHXFRSHQLD��
QHXWURSHQLD��
DJUDQXORF\WRVLV��VHH�
VHFWLRQ�������
KDHPRO\WLF�DQDHPLD��
O\PSKDGHQRSDWK\��
DXWRLPPXQH�GLVHDVH

,PPXQH�V\VWHP�
GLVRUGHUV

$QDSK\ODFWLF�DQDS
K\ODFWRLG�UHDFWLRQ

(QGRFULQH�
GLVRUGHUV

V\QGURPH�RI�
LQDSSURSULDWH�
DQWLGLXUHWLF�
KRUPRQH�
VHFUHWLRQ�
�6,$'+�

0HWDEROLVP�
DQG�QXWULWLRQ�
GLVRUGHUV

K\SHUNDODHPLD K\SRQDWUDHPLD K\SRJO\FDHPLD

1HUYRXV�
V\VWHP�DQG�
SV\FKLDWULF�
GLVRUGHUV

GL]]LQHVV��
KHDGDFKH

PRRG�DOWHUDWLRQV��
SDUDHVWKHVLD��
YHUWLJR��WDVWH�
GLVWXUEDQFH��VOHHS�
GLVWXUEDQFHV��
KDOOXFLQDWLRQV

PHQWDO�
FRQIXVLRQ�
ROIDFWRU\�
GLVWXUEDQFH

GHSUHVVLYH�
V\PSWRPV��V\QFRSH

&DUGLDF�DQG�
YDVFXODU�
GLVRUGHUV

RUWKRVWDWLF�
HIIHFWV�
�LQFOXGLQJ�
K\SRWHQVLRQ�

P\RFDUGLDO�
LQIDUFWLRQ�RU�
FHUHEURYDVFXODU�
DFFLGHQW��SRVVLEO\�
VHFRQGDU\�WR�
H[FHVVLYH�
K\SRWHQVLRQ�LQ�
KLJK�ULVN�SDWLHQWV�
�VHH�VHFWLRQ�������
SDOSLWDWLRQV��
WDFK\FDUGLD��
5D\QDXG
V�
SKHQRPHQRQ

5HVSLUDWRU\��
WKRUDFLF��DQG�
PHGLDVWLQDO�
GLVRUGHUV

FRXJK UKLQLWLV EURQFKRVSDVP��
VLQXVLWLV��DOOHUJLF�
DOYHROLWLV���
HRVLQRSKLOLF�
SQHXPRQLD



*DVWURLQWHVWLQDO�
GLVRUGHUV

GLDUUKRHD��
YRPLWLQJ

QDXVHD��
DEGRPLQDO�SDLQ�
DQG�LQGLJHVWLRQ

GU\�PRXWK SDQFUHDWLWLV��LQWHVWLQDO�
DQJLRHGHPD�

+HSDWRELOLDU\�
GLVRUGHUV

KHSDWLWLV�� HLWKHU�
KHSDWRFHOOXODU�RU�
FKROHVWDWLF��MDXQGLFH�
DQG�KHSDWLF�IDLOXUH�
�VHH�VHFWLRQ������

6NLQ�DQG�
VXEFXWDQHRXV�
WLVVXH�GLVRUGHUV

UDVK��SUXULWXV XUWLFDULD��
DORSHFLD��
SVRULDVLV��
K\SHUVHQVLWLYLW\�
��DQJLRQHXURWLF�
RHGHPD��
DQJLRQHXURWLF�
RHGHPD�RI�WKH�
IDFH��
H[WUHPLWLHV��
OLSV��WRQJXH��
JORWWLV��DQG�RU�
ODU\Q[��VHH�
VHFWLRQ�����

VZHDWLQJ��SHPSKLJXV��
WR[LF�HSLGHUPDO�
QHFURO\VLV��6WHYHQV�
-RKQVRQ�6\QGURPH��
HU\WKHPD�PXOWLIRUPH��
FXWDQHRXV�
SVHXGRO\PSKRPD�

5HQDO�DQG�
XULQDU\�
GLVRUGHUV

UHQDO�
G\VIXQFWLRQ

XUDHPLD��DFXWH�
UHQDO�IDLOXUH

ROLJXULD�DQXULD

5HSURGXFWLYH�
V\VWHP�DQG�
EUHDVW�GLVRUGHUV

LPSRWHQFH J\QDHFRPDVWLD

*HQHUDO�
GLVRUGHUV�DQG�
DGPLQLVWUDWLRQ�
VLWH�FRQGLWLRQV

IDWLJXH��DVWKHQLD

,QYHVWLJDWLRQV LQFUHDVHV�LQ�EORRG�
XUHD��LQFUHDVHV�LQ�
VHUXP�FUHDWLQLQH��
LQFUHDVHV�LQ�OLYHU�
HQ]\PHV�

LQFUHDVHV�LQ�
VHUXP�ELOLUXELQ

�$�V\PSWRP�FRPSOH[�KDV�EHHQ�UHSRUWHG�ZKLFK�PD\�LQFOXGH�RQH�RU�PRUH�RI�WKH�IROORZLQJ��IHYHU��YDVFXOLWLV��
P\DOJLD��DUWKUDOJLD�DUWKULWLV��SRVLWLYH�DQWLQXFOHDU�DQWLERGLHV��$1$���HOHYDWHG�UHG�EORRG�FHOO�VHGLPHQWDWLRQ�UDWH�
�(65���HRVLQRSKLOLD�DQG�OHXFRF\WRVLV��UDVK��SKRWRVHQVLWLYLW\�RU�RWKHU�GHUPDWRORJLFDO�PDQLIHVWDWLRQV�PD\�
RFFXU�

3DHGLDWULF�SRSXODWLRQ

6DIHW\�GDWD�IURP�FOLQLFDO�VWXGLHV�VXJJHVW�WKDW�OLVLQRSULO�LV�JHQHUDOO\�ZHOO�WROHUDWHG�LQ�K\SHUWHQVLYH�SDHGLDWULF�
SDWLHQWV��DQG�WKDW�WKH�VDIHW\�SURILOH�LQ�WKLV�DJH�JURXS�LV�FRPSDUDEOH�WR�WKDW�VHHQ�LQ�DGXOWV�

��� 2YHUGRVH
6\PSWRPV

/LPLWHG�GDWD�DUH�DYDLODEOH�IRU�RYHUGRVH�LQ�KXPDQV��6\PSWRPV�DVVRFLDWHG�ZLWK�RYHUGRVDJH�RI�$&(�LQKLELWRUV�
PD\�LQFOXGH�K\SRWHQVLRQ��FLUFXODWRU\�VKRFN��HOHFWURO\WH�GLVWXUEDQFHV��UHQDO�IDLOXUH��K\SHUYHQWLODWLRQ��
WDFK\FDUGLD��SDOSLWDWLRQV��EUDG\FDUGLD��GL]]LQHVV��DQ[LHW\�DQG�FRXJK�

0DQDJHPHQW



7KH�UHFRPPHQGHG�WUHDWPHQW�RI�RYHUGRVH�LV�LQWUDYHQRXV�LQIXVLRQ�RI�QRUPDO�VDOLQH�VROXWLRQ��,I�K\SRWHQVLRQ�
RFFXUV��WKH�SDWLHQW�VKRXOG�EH�SODFHG�LQ�WKH�VKRFN�SRVLWLRQ��,I�DYDLODEOH��WUHDWPHQW�ZLWK�DQJLRWHQVLQ�,,�LQIXVLRQ�
DQG�RU LQWUDYHQRXV�FDWHFKRODPLQHV�PD\�DOVR�EH�FRQVLGHUHG��,I�LQJHVWLRQ�LV�UHFHQW��WDNH�PHDVXUHV�DLPHG�DW�
HOLPLQDWLQJ�OLVLQRSULO��H�J��HPHVLV��JDVWULF�ODYDJH��DGPLQLVWUDWLRQ�RI�DEVRUEHQWV�DQG�VRGLXP�VXOSKDWH���
/LVLQRSULO�PD\�EH�UHPRYHG�IURP�WKH�JHQHUDO�FLUFXODWLRQ�E\�KDHPRGLDO\VLV��VHH�VHFWLRQ�������3DFHPDNHU�
WKHUDS\�LV�LQGLFDWHG�IRU�WKHUDS\�UHVLVWDQW�EUDG\FDUGLD��9LWDO�VLJQV��VHUXP�HOHFWURO\WHV�DQG�FUHDWLQLQH�
FRQFHQWUDWLRQV�VKRXOG�EH�PRQLWRUHG�IUHTXHQWO\�

�� 3+$50$&2/2*,&$/ 3523(57,(6

��� 3KDUPDFRG\QDPLF SURSHUWLHV�RI�/LVLQRSULO��PJ�
3KDUPDFRWKHUDSHXWLF�JURXS��$JHQWV�DFWLQJ�RQ�WKH�UHQLQ�DQJLRWHQVLQ�V\VWHP��$&(�LQKLELWRUV��SODLQ��$7&�FRGH��
&��$�$���

0HFKDQLVP�RI�DFWLRQ

/LVLQRSULO�LV�D�SHSWLG\O�GLSHSWLGDVH�LQKLELWRU��,W�LQKLELWV�WKH�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH��$&(��WKDW�
FDWDO\]HV�WKH�FRQYHUVLRQ�RI�DQJLRWHQVLQ�,�WR�WKH�YDVRFRQVWULFWRU�SHSWLGH��DQJLRWHQVLQ�,,��$QJLRWHQVLQ�,,�DOVR�
VWLPXODWHV�DOGRVWHURQH�VHFUHWLRQ�E\�WKH�DGUHQDO�FRUWH[��,QKLELWLRQ�RI�$&(�UHVXOWV�LQ�GHFUHDVHG�FRQFHQWUDWLRQV�
RI�DQJLRWHQVLQ�,,�ZKLFK�UHVXOWV�LQ�GHFUHDVHG�YDVRSUHVVRU�DFWLYLW\�DQG�UHGXFHG�DOGRVWHURQH�VHFUHWLRQ��7KH�ODWWHU�
GHFUHDVH�PD\�UHVXOW�LQ�DQ�LQFUHDVH�LQ�VHUXP�SRWDVVLXP�FRQFHQWUDWLRQ�

3KDUPDFRG\QDPLF�HIIHFWV

:KLOVW�WKH�PHFKDQLVP�WKURXJK�ZKLFK�OLVLQRSULO�ORZHUV�EORRG�SUHVVXUH�LV�EHOLHYHG�WR�EH�SULPDULO\�VXSSUHVVLRQ�
RI�WKH�UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP��OLVLQRSULO�LV�DQWLK\SHUWHQVLYH�HYHQ�LQ�SDWLHQWV�ZLWK�ORZ�UHQLQ�
K\SHUWHQVLRQ��$&(�LV�LGHQWLFDO�WR�NLQLQDVH�,,��DQ�HQ]\PH�WKDW�GHJUDGHV�EUDG\NLQLQ��:KHWKHU�LQFUHDVHG�OHYHOV�
RI�EUDG\NLQLQ��D�SRWHQW�YDVRGLODWRU\�SHSWLGH��SOD\�D�UROH�LQ�WKH�WKHUDSHXWLF�HIIHFWV�RI�OLVLQRSULO�UHPDLQV�WR�EH�
HOXFLGDWHG�

&OLQLFDO�HIILFDF\�DQG�VDIHW\

7KH�HIIHFW�RI�OLVLQRSULO�RQ�PRUWDOLW\�DQG�PRUELGLW\�LQ�KHDUW�IDLOXUH�KDV�EHHQ�VWXGLHG�E\�FRPSDULQJ�D�KLJK�GRVH�
������PJ�RU����PJ�RQFH�GDLO\��ZLWK�D�ORZ�GRVH������PJ�RU���PJ�RQFH�GDLO\���,Q�D�VWXG\�RI������SDWLHQWV��ZLWK�
D�PHGLDQ�IROORZ�XS�SHULRG�RI����PRQWKV�IRU�VXUYLYLQJ�SDWLHQWV��KLJK�GRVH�OLVLQRSULO�SURGXFHG�D�����ULVN�
UHGXFWLRQ�LQ WKH�FRPELQHG�HQGSRLQW�RI�DOO�FDXVH�PRUWDOLW\�DQG�DOO�FDXVH�KRVSLWDOL]DWLRQ �S� ��������DQG�DQ����
ULVN�UHGXFWLRQ�LQ�DOO�FDXVH�PRUWDOLW\�DQG�FDUGLRYDVFXODU�KRVSLWDOL]DWLRQ �S� ��������FRPSDUHG�ZLWK�ORZ�GRVH��
5LVN�UHGXFWLRQV�IRU�DOO�FDXVH�PRUWDOLW\������S� ��������DQG�FDUGLRYDVFXODU�PRUWDOLW\�������S� ��������ZHUH�
REVHUYHG��,Q�D�SRVW�KRF�DQDO\VLV��WKH�QXPEHU�RI�KRVSLWDOL]DWLRQV IRU�KHDUW�IDLOXUH�ZDV�UHGXFHG�E\�����
�S �������LQ�SDWLHQWV�WUHDWHG�ZLWK�KLJK�GRVH OLVLQRSULO�FRPSDUHG�ZLWK�ORZ�GRVH��6\PSWRPDWLF�EHQHILWV�ZHUH�
VLPLODU�LQ�SDWLHQWV�WUHDWHG�ZLWK�KLJK�DQG�ORZ�GRVHV�RI�OLVLQRSULO�

7KH�UHVXOWV�RI�WKH�VWXG\�VKRZHG�WKDW�WKH�RYHUDOO�DGYHUVH�HYHQW�SURILOHV�IRU�SDWLHQWV�WUHDWHG�ZLWK�KLJK�RU�ORZ�
GRVH�OLVLQRSULO�ZHUH�VLPLODU�LQ�ERWK�QDWXUH�DQG�QXPEHU��3UHGLFWDEOH�HYHQWV�UHVXOWLQJ�IURP�$&(�LQKLELWLRQ��
VXFK�DV�K\SRWHQVLRQ�RU�DOWHUHG�UHQDO�IXQFWLRQ��ZHUH�PDQDJHDEOH�DQG�UDUHO\�OHG�WR�WUHDWPHQW�ZLWKGUDZDO��
&RXJK�ZDV�OHVV�IUHTXHQW�LQ�SDWLHQWV�WUHDWHG�ZLWK�KLJK�GRVH�OLVLQRSULO�FRPSDUHG�ZLWK�ORZ�GRVH�

7ZR�ODUJH�UDQGRPL]HG��FRQWUROOHG�WULDOV��217$5*(7��2QJRLQJ 7HOPLVDUWDQ�$ORQH�DQG�LQ�FRPELQDWLRQ�ZLWK�
5DPLSULO�*OREDO�(QGSRLQW�7ULDO��DQG�9$�1(3+521�'��7KH�9HWHUDQV�$IIDLUV�1HSKURSDWK\�LQ�'LDEHWHV���
KDYH�H[DPLQHG�WKH�XVH�RI�WKH�FRPELQDWLRQ�RI�DQ�$&(�LQKLELWRU�ZLWK�DQ�DQJLRWHQVLQ ,,�UHFHSWRU�EORFNHU�

217$5*(7�ZDV�D�VWXG\�FRQGXFWHG�LQ�SDWLHQWV�ZLWK�D�KLVWRU\�RI�FDUGLRYDVFXODU�RU�FHUHEURYDVFXODU�GLVHDVH��
RU�W\SH���GLDEHWHV�PHOOLWXV�DFFRPSDQLHG�E\�HYLGHQFH�RI�HQG�RUJDQ�GDPDJH��9$�1(3+521�'�ZDV�D�VWXG\�LQ�
SDWLHQWV�ZLWK�W\SH���GLDEHWHV PHOOLWXV�DQG�GLDEHWLF�QHSKURSDWK\�

7KHVH�VWXGLHV�KDYH�VKRZQ�QR�VLJQLILFDQW�EHQHILFLDO�HIIHFW�RQ�UHQDO�DQG�RU�FDUGLRYDVFXODU�RXWFRPHV�DQG�
PRUWDOLW\��ZKLOH�DQ�LQFUHDVHG�ULVN�RI�K\SHUNDODHPLD��DFXWH�NLGQH\�LQMXU\�DQG�RU�K\SRWHQVLRQ�DV�FRPSDUHG�WR�
PRQRWKHUDS\ ZDV�REVHUYHG��*LYHQ�WKHLU�VLPLODU�SKDUPDFRG\QDPLF�SURSHUWLHV��WKHVH�UHVXOWV�DUH�DOVR�UHOHYDQW�
IRU�RWKHU�$&(�LQKLELWRUV�DQG�DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�



$&(�LQKLELWRUV�DQG�DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHUV�VKRXOG�WKHUHIRUH�QRW�EH�XVHG�FRQFRPLWDQWO\�LQ�SDWLHQWV�
ZLWK�GLDEHWLF�QHSKURSDWK\�

$/7,78'(��$OLVNLUHQ�7ULDO�LQ�7\SH���'LDEHWHV�8VLQJ�&DUGLRYDVFXODU�DQG�5HQDO�'LVHDVH�(QGSRLQWV��ZDV�D�
VWXG\�GHVLJQHG�WR�WHVW�WKH�EHQHILW�RI�DGGLQJ�DOLVNLUHQ�WR�D�VWDQGDUG�WKHUDS\�RI�DQ�$&(�LQKLELWRU�RU�DQ�
DQJLRWHQVLQ�,,�UHFHSWRU�EORFNHU�LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�PHOOLWXV�DQG�FKURQLF�NLGQH\�GLVHDVH��
FDUGLRYDVFXODU�GLVHDVH��RU�ERWK��7KH�VWXG\�ZDV�WHUPLQDWHG�HDUO\�EHFDXVH�RI�DQ�LQFUHDVHG�ULVN�RI�DGYHUVH�
RXWFRPHV��&DUGLRYDVFXODU�GHDWK�DQG�VWURNH�ZHUH�ERWK�QXPHULFDOO\�PRUH�IUHTXHQW�LQ�WKH�DOLVNLUHQ�JURXS�WKDQ�
LQ�WKH�SODFHER�JURXS�DQG�DGYHUVH�HYHQWV�DQG�VHULRXV�DGYHUVH�HYHQWV�RI�LQWHUHVW��K\SHUNDODHPLD��K\SRWHQVLRQ�
DQG�UHQDO�G\VIXQFWLRQ��ZHUH�PRUH�IUHTXHQWO\�UHSRUWHG�LQ�WKH�DOLVNLUHQ�JURXS�WKDQ�LQ�WKH�SODFHER�JURXS�

,Q�WKH *,66,���WULDO��ZKLFK�XVHG�D��[��IDFWRULDO�GHVLJQ�WR�FRPSDUH�WKH�HIIHFWV�RI�OLVLQRSULO�DQG�JO\FHU\O�
WULQLWUDWH�JLYHQ�DORQH�RU�LQ�FRPELQDWLRQ�IRU���ZHHNV�YHUVXV�FRQWURO�LQ��������SDWLHQWV�ZKR�ZHUH�DGPLQLVWHUHG�
WKH�WUHDWPHQW�ZLWKLQ����KRXUV�RI�DQ�DFXWH�P\RFDUGLDO�LQIDUFWLRQ��OLVLQRSULO�SURGXFHG�D�VWDWLVWLFDOO\�VLJQLILFDQW�
ULVN�UHGXFWLRQ�LQ�PRUWDOLW\�RI�����YHUVXV�FRQWURO���S �������7KH�ULVN�UHGXFWLRQ�ZLWK�JO\FHU\O�WULQLWUDWH�ZDV�
QRW�VLJQLILFDQW�EXW�WKH�FRPELQDWLRQ�RI�OLVLQRSULO�DQG�JO\FHU\O�WULQLWUDWH�SURGXFHG�D�VLJQLILFDQW�ULVN�UHGXFWLRQ�LQ�
PRUWDOLW\�RI�����YHUVXV�FRQWURO���S �������,Q�WKH�VXE�JURXSV�RI�HOGHUO\��DJH!����\HDUV��DQG�IHPDOHV��SUH�
GHILQHG�DV�SDWLHQWV�DW�KLJK�ULVN�RI�PRUWDOLW\��VLJQLILFDQW�EHQHILW�ZDV�REVHUYHG�IRU�D�FRPELQHG�HQGSRLQW�RI�
PRUWDOLW\�DQG�FDUGLDF�IXQFWLRQ��7KH�FRPELQHG�HQGSRLQW�IRU�DOO�SDWLHQWV��DV�ZHOO�DV�WKH�KLJK�ULVN�VXE�JURXSV�DW�
��PRQWKV��DOVR�VKRZHG�VLJQLILFDQW�EHQHILW�IRU�WKRVH�WUHDWHG�ZLWK�OLVLQRSULO�RU�OLVLQRSULO�SOXV�JO\FHU\O�WULQLWUDWH�
IRU���ZHHNV��LQGLFDWLQJ�D�SUHYHQWLRQ�HIIHFW�IRU�OLVLQRSULO��$V�ZRXOG�EH�H[SHFWHG�IURP�DQ\�YDVRGLODWRU�
WUHDWPHQW��LQFUHDVHG�LQFLGHQFHV�RI�K\SRWHQVLRQ�DQG�UHQDO�G\VIXQFWLRQ�ZHUH�DVVRFLDWHG�ZLWK�OLVLQRSULO�
WUHDWPHQW��EXW�WKHVH�ZHUH�QRW�DVVRFLDWHG�ZLWK�D�SURSRUWLRQDO�LQFUHDVH�LQ�PRUWDOLW\�

,Q�D�GRXEOH�EOLQG��UDQGRPL]HG��PXOWLFHQWUH�WULDO�ZKLFK�FRPSDUHG�OLVLQRSULO�ZLWK�D�FDOFLXP�FKDQQHO�EORFNHU�LQ�
����K\SHUWHQVLYH�7\SH���GLDEHWHV�PHOOLWXV�VXEMHFWV�ZLWK�LQFLSLHQW�QHSKURSDWK\�FKDUDFWHUL]HG E\�
PLFURDOEXPLQXULD��OLVLQRSULO����PJ�WR����PJ�DGPLQLVWHUHG�RQFH GDLO\�IRU����PRQWKV��UHGXFHG�
V\VWROLF�GLDVWROLF�EORRG�SUHVVXUH�E\�������PP+J�DQG�XULQDU\�DOEXPLQ�H[FUHWLRQ�UDWH�E\������:KHQ�
FRPSDUHG�ZLWK�WKH�FDOFLXP�FKDQQHO�EORFNHU��ZKLFK�SURGXFHG�D�VLPLODU�UHGXFWLRQ�LQ�EORRG�SUHVVXUH��WKRVH�
WUHDWHG�ZLWK�OLVLQRSULO�VKRZHG�D�VLJQLILFDQWO\�JUHDWHU�UHGXFWLRQ�LQ�XULQDU\�DOEXPLQ�H[FUHWLRQ�UDWH��SURYLGLQJ�
HYLGHQFH�WKDW�WKH�$&(�LQKLELWRU\�DFWLRQ�RI�OLVLQRSULO�UHGXFHG�PLFURDOEXPLQXULD�E\�D�GLUHFW�PHFKDQLVP�RQ�
UHQDO�WLVVXHV�LQ�DGGLWLRQ�WR�LWV�EORRG�SUHVVXUH�ORZHULQJ�HIIHFW�

/LVLQRSULO�WUHDWPHQW�GRHV�QRW�DIIHFW�JO\FDHPLF�FRQWURO�DV�VKRZQ�E\�D�ODFN�RI�VLJQLILFDQW�HIIHFW�RQ�OHYHOV�RI�
JO\FDWHG�KDHPRJORELQ��+E$�F��

3DHGLDWULF�SRSXODWLRQ

,Q�D�FOLQLFDO�VWXG\�LQYROYLQJ�����SDHGLDWULF SDWLHQWV�ZLWK�K\SHUWHQVLRQ��DJHG������\HDUV��SDWLHQWV�ZKR�ZHLJKHG�
OHVV�WKDQ����NJ�UHFHLYHG�HLWKHU�������PJ�����PJ�RU����PJ�RI�OLVLQRSULO�RQFH�D�GD\��DQG�SDWLHQWV�ZKR�ZHLJKHG�
���NJ�RU�PRUH�UHFHLYHG�HLWKHU������PJ���PJ�RU����PJ�RI�OLVLQRSULO�RQFH�D�GD\��$W�WKH�HQG�RI���ZHHNV��
OLVLQRSULO�DGPLQLVWHUHG�RQFH�GDLO\�ORZHUHG�WURXJK�EORRG�SUHVVXUH�LQ�D�GRVH�GHSHQGHQW�PDQQHU�ZLWK�D�
FRQVLVWHQW�DQWLK\SHUWHQVLYH�HIILFDF\�GHPRQVWUDWHG�DW�GRVHV�JUHDWHU�WKDQ������PJ�

7KLV�HIIHFW�ZDV�FRQILUPHG�LQ�D�ZLWKGUDZDO�SKDVH��ZKHUH�WKH�GLDVWROLF�SUHVVXUH�URVH�E\�DERXW���PP�+J�PRUH�
LQ�SDWLHQWV�UDQGRPL]HG�WR�SODFHER�WKDQ�LW�GLG�LQ�SDWLHQWV�ZKR�ZHUH�UDQGRPL]HG�WR�UHPDLQ�RQ�WKH�PLGGOH�DQG�
KLJK�GRVHV�RI�/LVLQRSULO��7KH�GRVH�GHSHQGHQW�DQWLK\SHUWHQVLYH�HIIHFW�RI�OLVLQRSULO�ZDV�FRQVLVWHQW�DFURVV�
VHYHUDO�GHPRJUDSKLF�VXEJURXSV��DJH��7DQQHU�VWDJH��JHQGHU��DQG�UDFH�

��� 3KDUPDFRNLQHWLF SURSHUWLHV�/LVLQRSULO��PJ�

/LVLQRSULO�LV�DQ�RUDOO\�DFWLYH�QRQ�VXOSK\GU\O�FRQWDLQLQJ�$&(�LQKLELWRU�

$EVRUSWLRQ

)ROORZLQJ�RUDO�DGPLQLVWUDWLRQ�RI�OLVLQRSULO��SHDN�VHUXP�FRQFHQWUDWLRQV�RFFXU�ZLWKLQ�DERXW���KRXUV��DOWKRXJK�
WKHUH�ZDV�D�WUHQG�WR�D�VPDOO�GHOD\�LQ�WLPH�WDNHQ�WR�UHDFK�SHDN�VHUXP�FRQFHQWUDWLRQV�LQ�DFXWH�P\RFDUGLDO�
LQIDUFWLRQ�SDWLHQWV��%DVHG�RQ�XULQDU\�UHFRYHU\��WKH�PHDQ�H[WHQW�RI�DEVRUSWLRQ�RI�OLVLQRSULO�LV�DSSUR[LPDWHO\�
����ZLWK�LQWHUSDWLHQW�YDULDELOLW\�RI�� ����RYHU�WKH�GRVH�UDQJH�VWXGLHG��� ���PJ���7KH�DEVROXWH�



ELRDYDLODELOLW\�LV�UHGXFHG�DSSUR[LPDWHO\�����LQ�SDWLHQWV�ZLWK�KHDUW�IDLOXUH��/LVLQRSULO�DEVRUSWLRQ�LV�QRW�
DIIHFWHG�E\�WKH�SUHVHQFH�RI�IRRG�

'LVWULEXWLRQ

/LVLQRSULO�GRHV�QRW�DSSHDU�WR�EH�ERXQG�WR�VHUXP�SURWHLQV�RWKHU�WKDQ�WR�FLUFXODWLQJ�DQJLRWHQVLQ�FRQYHUWLQJ�
HQ]\PH��$&(���6WXGLHV�LQ�UDWV�LQGLFDWH�WKDW�OLVLQRSULO�FURVVHV�WKH�EORRG�EUDLQ�EDUULHU�SRRUO\�

%LRWUDQVIRUPDWLRQ�(OLPLQDWLRQ

/LVLQRSULO�GRHV�QRW�XQGHUJR�PHWDEROLVP�DQG�LV�H[FUHWHG�HQWLUHO\�XQFKDQJHG�LQWR�WKH�XULQH��2Q�PXOWLSOH�
GRVLQJ��OLVLQRSULO�KDV�DQ�HIIHFWLYH�KDOI�OLIH�RI�DFFXPXODWLRQ�RI������KRXUV��7KH�FOHDUDQFH�RI�OLVLQRSULO�LQ�
KHDOWK\�VXEMHFWV�LV�DSSUR[LPDWHO\����PO�PLQ��'HFOLQLQJ�VHUXP�FRQFHQWUDWLRQV�H[KLELW�D�SURORQJHG�WHUPLQDO�
SKDVH��ZKLFK�GRHV�QRW�FRQWULEXWH�WR�GUXJ�DFFXPXODWLRQ��7KLV�WHUPLQDO�SKDVH�SUREDEO\�UHSUHVHQWV�VDWXUDEOH�
ELQGLQJ�WR�$&(�DQG�LV�QRW�SURSRUWLRQDO�WR�GRVH�

+HSDWLF�LPSDLUPHQW

,PSDLUPHQW�RI�KHSDWLF�IXQFWLRQ�LQ�FLUUKRWLF�SDWLHQWV�UHVXOWHG�LQ�D�GHFUHDVH�LQ�OLVLQRSULO�DEVRUSWLRQ��DERXW�����
DV�GHWHUPLQHG�E\�XULQDU\�UHFRYHU\���EXW�DQ�LQFUHDVH�LQ�H[SRVXUH��DSSUR[LPDWHO\������FRPSDUHG�WR�KHDOWK\�
VXEMHFWV�GXH�WR�GHFUHDVHG�FOHDUDQFH�

5HQDO�LPSDLUPHQW

,PSDLUHG�UHQDO�IXQFWLRQ�GHFUHDVHV�HOLPLQDWLRQ�RI�OLVLQRSULO��ZKLFK�LV�H[FUHWHG�YLD�WKH�NLGQH\V��EXW�WKLV�
GHFUHDVH�EHFRPHV�FOLQLFDOO\�LPSRUWDQW�RQO\�ZKHQ�WKH�JORPHUXODU�ILOWUDWLRQ�UDWH�LV�EHORZ����PO�PLQ��,Q�PLOG�WR�
PRGHUDWH�UHQDO�LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH�������PO�PLQ���PHDQ�$8&�ZDV�LQFUHDVHG�E\�����RQO\��
ZKLOH�D����� IROG�LQFUHDVH�LQ�PHDQ�$8&�ZDV�REVHUYHG�LQ�VHYHUH�UHQDO�LPSDLUPHQW��FUHDWLQLQH�FOHDUDQFH������
PO�PLQ��

/LVLQRSULO�FDQ�EH�UHPRYHG�E\�GLDO\VLV��'XULQJ���KRXUV�RI�KDHPRGLDO\VLV��SODVPD�OLVLQRSULO�FRQFHQWUDWLRQV�
GHFUHDVHG�RQ�DYHUDJH�E\������ZLWK�D�GLDO\VLV�FOHDUDQFH�EHWZHHQ����DQG����PO�PLQ�

+HDUW�IDLOXUH

3DWLHQWV�ZLWK�KHDUW�IDLOXUH�KDYH�D�JUHDWHU�H[SRVXUH�RI�OLVLQRSULO�ZKHQ�FRPSDUHG�WR�KHDOWK\�VXEMHFWV��DQ�
LQFUHDVH�LQ�$8&�RQ�DYHUDJH�RI��������EXW�EDVHG�RQ�WKH�XULQDU\�UHFRYHU\�RI�OLVLQRSULO��WKHUH�LV�UHGXFHG�
DEVRUSWLRQ�RI�DSSUR[LPDWHO\�����FRPSDUHG�WR�KHDOWK\�VXEMHFWV�

(OGHUO\

2OGHU�SDWLHQWV�KDYH�KLJKHU�EORRG�OHYHOV�DQG�KLJKHU�YDOXHV�IRU�WKH�DUHD�XQGHU�WKH�SODVPD�FRQFHQWUDWLRQ�WLPH�
FXUYH��LQFUHDVHG�DSSUR[LPDWHO\������FRPSDUHG�ZLWK�\RXQJHU�VXEMHFWV�

3DHGLDWULF�SRSXODWLRQ

7KH�SKDUPDFRNLQHWLF�SURILOH�RI�OLVLQRSULO�ZDV�VWXGLHG�LQ����SDHGLDWULF�K\SHUWHQVLYH�SDWLHQWV��DJHG�EHWZHHQ���
DQG����\HDUV��ZLWK�D�*)5�DERYH����PO�PLQ�����P���$IWHU�GRVHV�RI�����WR�����PJ�NJ��VWHDG\�VWDWH�SHDN�SODVPD�
FRQFHQWUDWLRQV�RI�OLVLQRSULO�RFFXUUHG�ZLWKLQ���KRXUV��DQG�WKH�H[WHQW�RI�DEVRUSWLRQ�EDVHG�RQ�XULQDU\�UHFRYHU\�
ZDV�DERXW������7KHVH�YDOXHV�DUH�VLPLODU�WR�WKRVH�REWDLQHG�SUHYLRXVO\�LQ�DGXOWV�

$8&�DQG�&PD[ YDOXHV�LQ�FKLOGUHQ�LQ�WKLV�VWXG\�ZHUH�FRQVLVWHQW�ZLWK�WKRVH�REVHUYHG�LQ�DGXOWV�

��� 3UHFOLQLFDO�VDIHW\�GDWD
3UHFOLQLFDO�GDWD�UHYHDO�QR�VSHFLDO�KD]DUG�IRU�KXPDQV�EDVHG�RQ�FRQYHQWLRQDO�VWXGLHV�RI�JHQHUDO�SKDUPDFRORJ\��
UHSHDWHG�GRVH�WR[LFLW\��JHQRWR[LFLW\��DQG�FDUFLQRJHQLF�SRWHQWLDO��$QJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�LQKLELWRUV��
DV�D�FODVV��KDYH�EHHQ�VKRZQ�WR�LQGXFH�DGYHUVH�HIIHFWV�RQ�WKH�ODWH�IRHWDO�GHYHORSPHQW��UHVXOWLQJ�LQ�IRHWDO�GHDWK�
DQG�FRQJHQLWDO�HIIHFWV��DIIHFWLQJ�WKH�VNXOO��)RHWRWR[LFLW\��LQWUDXWHULQH�JURZWK�UHWDUGDWLRQ�DQG�SDWHQW�GXFWXV�
DUWHULRVXV KDYH�DOVR�EHHQ�UHSRUWHG��7KHVH�GHYHORSPHQWDO�DQRPDOLHV�DUH�WKRXJKW�WR�EH�SDUWO\�GXH�WR�D�GLUHFW�
DFWLRQ�RI�$&(�LQKLELWRUV�RQ�WKH�IRHWDO�UHQLQ�DQJLRWHQVLQ�V\VWHP�DQG�SDUWO\�GXH�WR�LVFKDHPLD�UHVXOWLQJ�IURP�
PDWHUQDO�K\SRWHQVLRQ�DQG�GHFUHDVHV�LQ�IRHWDO�SODFHQWDO�EORRG�IORZ�DQG�R[\JHQ�QXWULHQWV�GHOLYHU\�WR�WKH�
IRHWXV�

�� 3+$50$&(87,&$/ 3$57,&8/$56



��� /LVW�RI ([FLSLHQWV
��� 6KHOI�OLIH
��� 6SHFLDO�SUHFDXWLRQV�IRU VWRUDJH
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��� 1DWXUH�DQG�FRQWHQWV�RI FRQWDLQHU
7DEOHWV�DUH�SDFNHG�LQ�D���;����EOLVWHU�LQ�DQ�LQQHU�FDUWRQ�ZLWK�OHDIOHW��

��� 6SHFLDO�SUHFDXWLRQV�IRU GLVSRVDO

1R�VSHFLDO�UHTXLUHPHQWV�
$Q\�XQXVHG�SURGXFW�RU�ZDVWH�PDWHULDO�VKRXOG�EH�GLVSRVHG�RI�LQ�DFFRUGDQFH�ZLWK�ORFDO�UHTXLUHPHQWV�
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